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I
l-A INTRODUCTION

The New York Power Authority (NYPA) is the owner and licensee of
the James A. FitzPatrick Nuclear Power Plant (JAFNPP) which is located onI 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 Station (NMPNPS). The NMPNPS Unit #1 is located on
the western portion of the site and is a boiling water reactor with a designI 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 is under construction. NMPNPS Unit #2 will have generation capac-

I ity of 1,100 MWe and is expected to be completed in 1986. The JAFNPP is
a boiling water reactor with a power output of 810 MWe (net). Initial fuel

loading of the reactor core was completed in November of 1974. Initial
criticality was achieved in late November, 1974 and commercial operationI began in July of 1975.

The site is located on the southern shore of Law Ontario in OswegoI County, New York, approximately seven miles northeast of the city of
Oswego, New York. Syracuse, New York is the largest metropolitan center
in the area and is located 40 miles to the south of the site. The area con-

I sists 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. Ap-
proximately 34 percent of the land area in Oswego County is devoted to
farming .

I 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 Specifications for
radiological monitoring of the environment allows for majority of the sam-I pling and analysis to be a joint undertaking. Data generated by the pro-
gram is shared by the two facilities with review and publication of the data
undertaken through each organization.

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

This environmental report fulfills the requirements of both the En-
vironmental Technical Specifications (ETS), which were in effect during the

I reporting period of January 1, 1985 through June 30, 1985, and the RETS
which were in effect during the reporting period of July 1, 1985 through
December 31, 1985.

I
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l-B PROGRAM OBJECTIVES
1

The objectives of the Radiological Environmental Monitoring Program
are as follows:

1. To determine and evaluate the effects of plant operation on the envi-
rons and to verify the effectiveness of the controls on radioactive ma-
terial sources.

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

3. To meet the requirements of applicable state and federal regulatory
guides and limits.

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

|| PROGRAM IMPLEMENTATION AND DESIGN

I To achieve the objectives listed in Section I-B, sampling and analysis
are performed as outlined in Tables I,11, and lli in this section.

I 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 con-I tracted environmental engineering company, Ecological Analysts, Inc.(EA).

I
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1. SAMPLE COLLECTION METHODOLOGY

A. Lake Water (surface water)

The indicator stations for the reporting period of January 1,1985
through June 30, 1985 were the respective inlet canals at JAFNPP
and NMPNPS. These samples are composited using continuously
running pumps which discharge into large holding tanks.

The control station sample for the reporting period of January 1,
1985 through June 30, 1985 was collected from the city of Oswego
water intake. The sample is drawn from the intake prior to
treatment and is composited in a large sample bottle.

The indicator station for the remainder of the reporting period
July 1, 1985 through December 31, 1985 is the inlet canal at
JAFNPP.

The control station sample for the remainder of the reporting per-
riod July 1,1985 through December 31, 1985 is collected from the 3
Oswego Steam Station intake. This sample is composited using an B
interval sampler which discharges into a large plastic carboy.

B. Air Particu!atellodine

The air sampling stations are located in two rings surrounding the E
site. The onsite locations ring the terrestrial area around the 5
plants inside the site boundary.

The onsite sampling network is composed of nine stations. The
offsite air monitoring locations range six to 17 miles from the site
and are composed of six stations. Air monitoring locations are
shown on Figur'e 2 of Section VII.

The air particulate glass fiber filters are approximately two inches
in diameter and are placed in sample holders in the intake line of a
vacuum sampler. Directly down stream from the particulate filter
is a 2 x 1 inch charcoal cartridge used to absorb airborne radio-
iodine. The samplers run continuously and the charcoal cartridges
and particulate filters are changed on a weekly basis.

,

1

The particulate filters during the reporting period of January 1,
1985 through June 30, 1985 were composited on a monthly basis by
location (offsite, onsite) after being counted individually for gross
beta activity.

The particulate filters during the reporting period of July 1, 1985
through December 31, 1985 are composited on a monthly basis by |

'

station (R1, R2, etc. ) after being counted individually for gross
beta activity.

I
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I
C. Milk

During the 1985 grazing season, milk was collected from seven
locations. Six of these locations are considered indicator samples
and the seventh is used as a control sample. Milk samples are
collected in polyethylene bottles from the bulk storage tank at each
sampled farm. Before the sample is drawn the tank contents are
agitated from three to five minutes to assure a homogeneous mix-
ture of milk and butterfat.

During the first two months of the 1985 grazing season the milk
samples were composited. Two gallons were collected during the
first week of each month from each of the farms. An additional
one gallon was collected from each farm at mid month to make up
the second half of the monthly composite. The complete composite
was made up from one gallon collected during the first week of theI month and one gallon from the mid month collection.

During the remainder of the 1985 grazing season the milk samplesI were collected twice per month, but were not composited. The
samples are chilled and shipped to the analytical contractor rou-
tinely within 36 hours of collection in insulated shipping con-

I tainers. The milk sampling locations are found on Figure 14 of
Section Vll.

,

D. Meat, Poultry and Eggs

Semiannually one kilogram of meat is collected from locations within

I a 10 mile radius of the site. Periodic phone calls are made to the
local slaughter houses to determine availability of slaughtered live-
stock from within the sampling area. Whenever possible meat sam-
pies are collected from locations previously used. Attempts areI made to collect a control sample located outside the 10 mile radius,
with each series of collections.

I Semiannually one kilogram of poultry and one kilogram of eggs are
collected from each of three locations within a 10 mile radius of the
site. Attempts are made to collect poultry and eggs at the same
tima as the meat samples. The poultry and eggs are frozen andI shipped in insulated containers. Whenever possible samples are
obtained from previously sampled fa rms . Attempts are made to
coIIcct a control sample located outside the 10 mile radius, with
each series of collections (see Section Vil, Figure 5).

I
I
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E. 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 locations. The broad leaf vegetation is 3
chilled prior to shipping and shipped fresh in insulated containers. E
Attempts are made to collect control samples located 9-20 miles dis-
tant for each type of sample (see Section Vil, Figure 3). I

F. Soll Samples

Soil samples were required once every three years under the old
Environmental Technical Specifications. Soil samples are not
required with implementation of the new Technical Specifications.
Samples were collected, however, during 1983. Soll samples were
taken at each of the 15 air monitoring stations at that time.

G. Fish Sumoly

Available fish species are removed from the Nine Mlle Point Aquatic g
Ecology Study monitoring collections during the spring and fall Ecollection periods. Samples are collected from a combination of the
four onsite sample transects and one offsite sample transect (see
Section Vll, Figure 1). Available species are selected under the
following guidelines:

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

2) Samples 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.

H. GAMMARUS

GAMMARUS (fresh water shrimp) samples are collected by EA per-
sonnel during the spring and fall season from two onsite locations e
and from one offsite location. Natural and artificial substrates are g
used to collect samples. The GAMMARUS samples are removed
from the sampling gear, frozen and shipped to the analytical con-
tractor in insulated shipping containers.

I
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1. Mollusks

During the spring and fall seasons at two onsite locations and one
offsite location benthic samples are collected. The mollusks are
collected by divers and sorted. The tissue is removed from the
shell, frozen and shipped for analysis in insulated containers.

J. Bottom Sediments

One kilogram of bottom sediment sample is collected at two onsite
locations and one offsite location. Samples are collected at the

I same time and location as the mollusk samples, where possible, by
a diver. The samples are placed in plastic bags, sealed and ship-
ped for analysis in insulated containers.

K. Periphyton

Periphyton (fresh water algae) samples are collected in the spring
and fall seasons from two onsite locations and one offsite location.
Periphyton is collected from natural substrates. The periphyton is

I scraped from the substrates into vials, labeled, frozen and shipped
in insulated containers for offsite analysis.

L. Shoreline Sediments

One kilogram of shoreline sediment is collected at one area of

I existing or potential recreational value and from one area beyond
the influence of the site. The samples are placed in plastic bags,
sealed and shipped for analysis in insulated containers.

I
M. TLD (direct radiation)

I Thermoluminescent dosimeters (TLD's) are used to measure direct
radiation in the JAF/NMP-1 environment. The TLD stations are
placed around the site using a two zone distribution. The first
group of TLD's is located within the site boundary and are calledI "onsite" TLD's. The second set of TLD stations is the "offsite"
stations, located at the offsite air monitoring stations and in areas
of special interest such as population centers. Also included in j

I the offsite group are the field control TLD's. A total of 45 TLD
stations were used for the first two quarters of the 1985 TLD
program. A total of 36 TLD stations were utilized for the last two
quarters of the 1985 TLD program.

1

I
I |

'I



-

I
ITLD's used during 1985 were rectangular Teflon wafers impreg-

nated with 25 percent CaSO4:Dy phospher. These were sealed in
a polyethylene package to insure dosimeter integrity. The TLD
packages are further protected by placement in plastic holders, or
by tape sealing to supporting surfaces. The dosimeters are col-
lected, replaced and evaluated on a quarterly basis.

N. Land Use Census

A land use census is conducted during the beginning of the
grazing season to determine the utilization of land within a dis-
tance of five miles from the site. The land use census usually g
consists of two types of census. A milk animal census is con- Educted to identify all milk animals within a distance of five miles
from the site. This census is conducted by using road surveys,
contacting local agricultural authorities, post cards, and inves-
tigating references from other owners.

A second type of census is a residence census. This census is 3
conducted in order to identify the closest residence in each of the 3
22} 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

residences are. located in these sectors. There are only eight
sectors over land where residences are located within five miles.

O. Interlaboratory Comparison Program

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

I
I
I
I
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I
I

2. ANALYSIS PERFORMED

The analysis of the environmental samples is performed by Teledyne
isotopes (TI) and the James A. FitzPatrick Environmental Counting
Laboratory (J A FEC L) . The following samples are analyzed at the

I JAFECL:

Air Particulate Filter - gross beta (weekly)

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

Airborne Radiciodine - gamma spectral analysis (weekly)

Surface Water Composites - gamma spectral analysis (monthly) I

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

The remainder of the sample analysis as outlined in Tables I,11, and
lli in this section is performed by TI.

.

I
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3. CHANGES TO THE 1985 SAMPLE PROGRAM

A. A number of changes were made to the JAF Radiological Environ-
mental Monitoring Program (REMP) during 1985. The::e ciianges
were made as a result of implementation of the new Radiological
Effluent Technical Specifications (RETS), Amendment No. 93, Doc-
ket No. 50-333. The RETS were implemented on July 1,1985 and
were in effect during the reporting period of July 1,1985 through
December 31, 1985. The RETS replaced the old Environmental
Technical Specifications (ETS), Amendment No. 73. The ETS were
in effect during the reporting period of January 1, 1985 through
June 30,1985(see Tables I,11, and lil).

The following are a list of changes made to the REMP during 1985
as a result of the RETS Implementation:

1. Periphyton, Mollusk, GAMMARUS, and Bottom Sediment sample
collections were discontinued after July 1,1985.

2. Strontium-89 and Strontium-90 analyses of Fish samples were E
discontinued after July 1,1985. g

3. Strontium-89 and Strontium-90 analyses of Lake Water were
discontinued after July 1,1985.

4. The control sample location for water sampling was changed
during 1985 as a result of the new Technical Specifications E
effective July 1, 1985. The new Technical Specifications re- E
quired that a . control sample location be established that uti-
lizes surface water from Lake Ontario. Since the indicator
location (the FitzPatrick facility intake canal) utilizes Lake
Ontario surface water, the control location was established as
Niagara Mohawk Power Corporation's Oswego Steam Station
intake canal . The previous control location (Oswego City
Water Treatment System) was deleted as a control sample.
Samples are still obtained intermittently, however, to monitor
the city of Oswego drinking water supply.

5. Continuous Radiation Monitoring and Soil sample collections
were no longer required after July 1, 1985, but may be con-
tinued at the discretion of the site.

6. Four of the fifteen air sampling stations were relocated during
the end of 1984 to meet the requirements of the new Technical
Specifications effective January 1,1985 for NMPNPS and effec-
tive July 1,1985 for JAFNPP. The new specifications required
that three air sampling stations be located in three different
22) degree meteorological sectors of highest calculated site
average deposition values. The three stations (R-1, R-2, and
R-3) were located at approximate sector mid point and near the
site boundary, where possible,

,

I
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The new specifications also required that a fourth air sampling
station (R-4) be relocated in the vicinity of a year roundI community having the highest calculated site average deposition
value (D/Q). A fifth air sampling station 'R-5) is required to
be a control sampling station. The existing control air samp-

I ling station met the requ*rements of the new specification so
that the relocation of the control station was not required.

I The relocation of the four air sampling stations affects the
sampling locations for the weekly gross beta determinations of
the weekly air particulate filters, the monthly composite of air
particulate filters for gamma analysis and the weekly iodine 131I determinations from the charcoal cartridges.

In addition, the new Technical Specifications effective July 1,

I 1985 required that the monthly air particulate samples analyzed
for gamma emitters be composites of weekly samples by station.
Thus, the weekly air particulate filters are composited to form
a monthly sample for each designated station. Previously, theI monthly composite samples were comprised of two locations to
form one onsite composite and one offsite composite from a total
of fifteen air sampling stations.

7. Meat, Poultry, and Egg sample collections were no longer re-
quired after July 1, 1985, but may be continued at the dis-
cretion of the site.

8. Human Food Crop sample collections were replaced by Site
Boundary Vegetation sample collections as of July 1, 1985.

I However, Human Food Crop samples may continue to be col-
lected at the discretion of the site.

9. Strontium-90 analysis of Milk samples is no longer requiredI after July 1, 1985. However, optional sampics may be col-
lected intermittently at se!cct locations and analyzed for Sr-90
at the discretion of the site.

10. The new Technical Specifications deleted the previous
requirement to composite milk once per month during the graz-

I ing season. The new specification requires that milk be col-
fected twice per month for the .ronths of April through Decem-
ber. In conjunction with bimonthly sampling, the new speci-
fication requires that samples be analyzed for 1-131 in JanuaryI through March in the event 1-131 is detected in November
through December of the previous year.

I
I
I
I l
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11. The milch census was changed slightly during 1985 as a result
of the new Technical Specifications effective July 1, 1985.
The previous Technical Specifications required a milch (milk E
animal) census conducted twice per year within ten miles of g
the site. The new specification required a milk animal census
conducted once per year within five miles of the site. The
milk animal census within ten miles was retained since it ex-
ceeded the requirements of the new specification. This census
was conducted once once during 1985. As a result of the new
specification , however, an additional census was conducted g
once during 1985 to identify the nearest residence in each of g
the sixteen 221 degree meteorological sectors out to a distance
of five miles. This data has been evaluated and is presented
in Table 21 of the report.

12. Several environmental TLD locations were deleted and several
added to the overall program during 1985. The new Technical E
Specifications, effective July 1, 1985, required that TLDs be 3
placed at the site boundary in each of the sixteen 221 degree
meteorological sectors. In addition, TLDs were required to be
placed at locations four to five miles from the site in each of
the 221 degree land based meteorological sectors. TLDs were
also required to be located in special interest areas and control
areas. Most of the special interest and control TLDs were
already in place, as required by the previous Technical Speci-
fications.

Program TLD numbers 75-101 were added during the first
quarter of 1985, 102 during the third quarter,103 during the
second quarter, and TLD numbers 43-46, 48, 50, 61 and 65
were deleted during the third quarter of 1985.

I
I
I
I
I
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TABLE I*

SAMPLE COLLECTION AND ANALYSIS

SITE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

A. LAKE PROGRAM

MEDIA ANALYSIS FREQUENCY LOCATION

1. Fish Celi, Sr & ' Sr 2/yr 2 onsite 1 offsite

2. Mollusks GeLi, Sr & Sr 2/yr 2 onsite 1 offsite

3. Cammarus Celi, Sr & Sr 2/yr 2 onsite 1 offsite

4. Bottom Sediments Celi, Sr 2/yr 2 onsite 1 offsite
g

La

5. Periphyton Celi 2/yr 2 onsite 1 offsite

}
6. Lake Water CB, GSA or Celi M Comp. 3

H. Sr, Sr Qtr. Comp.

Notes:

(1) Progra:a continued for at least three years after the startup of James A. Fitzpatrick Nuclear Power Plant.
(2) Onsite locations samples collected in the vicinity of discharges, offsite samples collected at a distance of

at least five miles from site.
(3) The three lake water samples to include Nine Mile Point Unit 1 intake water, James A. Fitzpatrick intake

water, and Oswego City water.
(4) Samples of items I through 5 collected in spring and fall when available.

These Environmental Technical Specifications were effective during the reporting period of January 1, 1985*

through June 30, 1985 only.

___. . _______ _ _ _ _ ___ _
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TABLE II*

SAMPLE COLLECTION AND ANALYSIS

SITE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

B. LAND PROGRAM

MEDIA ANALYSIS FREQUENCY NO. OF LOCATIONS LOCATIONS

1. Air Particulates GB W At least 10 9 onsite 6 offsite
M Comp.(6)CSA

2. Soil GSA, ' Sr Every 3 years 15 9 onsite 6 offsite

3. TLD Camma Dose Qtr. 20 14 onsite 6 offsite

4. Radiation Monitors Camma Dose C 10 9 onsite 1 offsite

5. Airborne - I CSA W At least 10 9 onsite 6 offsite
,,
z-

4( } (8)6. Milk I M

CSA. Sr M Comp.

7. Human Food Crops CSA, 1 A 3 (8)

8. Meat, Poultry, Eggs CSA Edible Portion SA 3 (8)

Notes: (Cont.)

(6) Onsite samples counted together, offsite counted together, any high count samples counted separately.
(7) Frequency applied only during grazing season.
(8) Samples to be collected from farms within a 10-mile radius having the highest potential concentrations

of radionuclides.
These Environmental Technical Specifications were effective during the reporting period of January 1, 1985*

through June 30, 1985 only.

Abbreviations:
M Comp. - Monthly composite of weekly or bi-weekly samples A - Annually BW - Bi-weekly (alternate wks.)

GB - Cross beta analysis W - Weekly Qtr. - Quarterly

Celi - Camma spectral analysis on a Celi system (quantitative) M - Monthly SA - Semiannually

CSA - Camma spectral analysie'on a Nal system (quantitative) C - Continuous

M M M M M M M M M M M M M M
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| TABLE III*

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
|

Exposure Sampling and

I and/or Sample Number of Samples ) and Locations Co11ectio7,) Type and Frequency
i Pathway

Frequency of Analysis

AIRBORNE

Radioiodine Samples from 5 locations: Continuous sam- Radioiodine Canisters:

and ple operation Analyze weekly for I-131,

Particulates a. 3 samples from offsite locations in dif- with sample col-
i

ferent sectors of the highest calculated lection weekly Particulate Samples:

site average D/Q (based on all licensed or as required Grossbetaradioactivit{)
site reactors). by dust loading, following filter change

whichever is composite (by location)

b. I sample from the vicinity of a community more frequent. for gamma isotopic

having the highest calculated site aver- quarterly (as a minimum).
age D/Q (based on all licensed sita re-p.

La actors).

c. I sample from a control location 9 to 20
miles distant ggjintheleastprevalent
wind direction

Direct 32 stations with two or more dosimeters Quarterly Gamma dose monthly or
Radiation * placed as follows: An inner ring of stations quarterly.

in the general area of th site boundary and
an outer ring in the 4 to 5 mile range from
the site with a station in each of the land
based sectors of each ring. There are 16
land based sectors in the inner ring, and 8
land based sectors in the outer ring. The
balance of the stations (8) are placed in

special interest areas such as population
centers, nearby residences, schools, and in 2 I

or 3 areas to serve as control stations. (
|

1
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TABLE III (CONTINUED)

Exposure Sampling and
Collection Type and FrequencyPathway

and/or Sample Number of Samples and Locations Frequency of Analysis

WATERBORNE

Surface ( a. I sample upstream. Composite sam- Camma isotopic analysis
ple over one monthly. Composite for

8) Tritig)analysisquar-I sample from the si most downstream month periodb.
coolingwaterintake{

.

terly

Sediment from I sample from a downstream area with existing Twice per year. Gamma isotop nalysis

Shoreline or potential recreational value. semiannually

5 INCESTION

Milk a. Samples from milch animals in 3 locations Twice per month, Gamma isotopic and I-131
within 3.5 miles distant having the high- April through analysis twice per month

eat calculated site average D/Q. If December (sam- when milch animals are
there are none, then I sample from milch ples will be on pasture (Apri1 through
animals in each of 3 areas 3.5 to 5.0 collected in December); monthly (Jan-

miles distant having the highest calcu- January through uarythrghMarch),if
March if I-131 requiredlated site average D/Q g9 sed on all

licensed site reactors) is detected in
November and

b. I sample from milch animals at a control December of the
location (9to20milesdistanIdgndina preceding year).
less prevalent wind direction)

M M M M M M M M M M M M |
1

.
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TABLE III (CONTINUED)

Exposure Sampling and

and/or Sample Number of Samplesg) and Locations
Collectiog) Type and FrequencyPathway
Frequency of Analysis

Fish a. I sample of each of 2 commercially or Twice per year. Gamma isotopic ( analysis

recreationally important species in the of edible portions.

vicinity of a site discharge point.

b. I sample of each cf 2 species (same as
in a. above or of a species with similar

feeding habits) fromanareid7tleast5
miles distant from the site

Samples of 3 different kinds of broad Monthly when Gamma isotopic analysis.Food Products a.
leaf vegetation (edible or inedible) available (Isotopic to include

grown nearest each of two different off- (May through I-131.)
site locations of highest calculated October).
annual average ground level D/Q if milk

C sampling is not performed (based on all
Ifcensed site reactors),

f
b. I sample of each of the similar broad Monthly when Gamma isotopic # analysis,

leaf vegetation grown 9-20 miles distant available (Isotopic to include

in the laast prevalent wind direction in (May through 1-131.)
milk sampling is not performed. October),

c. In lieu of the garden census as specified once, during Camma isotopic analysis,

in 6.2, samples of at least 3 different harvest season. (Isotopic to include

kinds of broad leaf vegetation (edible or I-131.)
inedible) may be performed at the site
boundary in each of 2 different direction
sectors with the highest calculated D/Qs.

I sample each of 3 similar broad leaf
varieties of vegetation grown 9-20 miles
distant in the 1 prevalent wind
direction sector

________ _



a .- a m,-- .- - . _ - - - - - - - - - - -- - m a,. ---- a -- _. u - - -- - - m,m-~,_-, - - - -

I!

,

(

l

|

|
|

!

|
I

I

i

|

I
I
I

|
|

!

I
r..

I
|

|

I I

i

I
I
I
_

l _ _ _- - - .._ ._ - . - _ . - _ . _ _ _ ._ - _. _ _ ._ . ..--



,

I

I NOTES FOR TABLE 111

(a) it is recognized that, at times, it may not be possible or practical to
obtain samples of the media of choice at the most desired location or
time. In these instances suitable alternative media and locations may
be chosen for the particular pathway in question. Actual locations
(distance and directions) from the site shall be provided in the
Annual Radiological Environmental Operating Report. Calculated site
averaged D/Q values and meteorological parameters are based on
historical data (specified in the ODCM) f6r all licensed site reactors.

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

I performed on the individual samples.

(c) Gamma isotopic analysis means the identification and quantification of

I gamma emitting radionuclides that may be attributable to the effluents
from the plant.

(d) The purpose of these samples is to obtain background information. if

I it is not practical to establish control locations in accordance with the
distance and wind direction criteria, other sites which provide valid
background data may be substituted.

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

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

(g) Composite samples should be collected with equipment (or equivalent)

I which is capable of collecting an aliquoit at time intervals which are
very short (e.g. , hourly) relative to the compositing period (e.g.,
monthly) in order to assure that a representative sample is obtained.

I
i
I
| 18
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(h) A milk sampling location, as required in Table 6.1-1 is defined as a
location having at least 10 milking cows present at a designated milk
sample location. It has been found from past experience, and as a
result of conferring with local farmers, that a minimum of 10 milking
cows is necessary to guarantee an adequate supply of milk twice per
month for analytical purposes. Locations with less than 10 milking

cows are usually utilized for breeding purposes which eliminates a
stable supply of milk for samples as a result of suckling calves and
periods when the adult animals are dry. In the event that 3 milk
sample locations cannot meet the requirement for 10 milking cows,
then a sample location having,less than 10 milking cows can be used
if an adequate supply of milk can reasonably and reliably be obtained
based on communications with the farmer.

* Table til Radiological Effluent Technical Specifications were effective
during the reporting period of July 1, 1985 through December 31,
1985 only.

I

I
I.

1

i

I
19



_ _ _ _ _ _ - _- , -

I
I,

I
I
I
I

m

I
I
I k
I
I

SAMPLE SUMMARIES

I
I
I
I -

I
I

- __ -_---_-_ __. _ _ __ _ _ _ _ _ _



I
til SAMPLE SUMMARIES

I All sample data is summarized in table form. The tables are titled
" Radiological Monitoring Program Annua' Summary" and use the follow-
ing format:

A. Sample medium.

B. Type and number of analyses performed.

C. LLD (Lower Limits of Detection). This wording indicates
that inclusive data is based on 4.66 sigma of background.

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

E. The mean, range, and location of the highest indicator
annual mean.

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

G. The number of nonroutine reports sent to the Nuclear
Regulatory Commission.

NOTE: Only positive measured values are used in statistical calcula-
tions. The use of LLD's in these calculations would result
in means being biased high.

I

I
I

1



RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333

OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1985

Locations (b) of
Type and Indicator Locationi: Highest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Mean(f) Mean (f) Nonroutine

(Units) Analyses LLD(a) Range Range Range Reports *

Periphyton GSA (3)
(pCi/g -wet) Cs-137 N/A 0.46 (1/2) JAF 0.46 (1/l) 0.052 (1/1) 0

0.46-0.46 0.6@5* 0.46-0.46 0.052-0.052

Cs-134 N/A <LLD (LLD <LLD 0

I-131 N/A <LLD <LLD <LLD 0

Co-60 N/A 0.26 (1/2) JAF 0.26 (1/1) <LLD 1(g)
0.26-0.26 0.6@55* 0.26-0.26

U
Mollusk CSA (3)
(pCi/g-wet) Mr.-54 N/A 0.070 (1/2) NMP 0.070 (1/1) <LLD 0

0.070-0.070 0.3@275* 0.070-0.070

Co-60 N/A 0.035 (2/2) JAF O.040 (1/1) <LLD 0
0.030-0.040 0.6@55* 0.040-0.040

Cs-137 N/A <LLD <LLD <LLD 0

Sr-90 N/A 0.010 (1/2) NMP 0.010 (1/1) 0.003 (1/1) 0
0.010-0.010 0.3@275* 0.010-0.010 0.003-0.003

M ' M . M - M



M M M M M M M ' W W W M M M M

RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET No. 50-333
OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1935

Locations (b) of
Type and Indicator Locations: liighest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Mean(f) Mean (f) Nonroutine

(Units) Analyses LLD(a) Range Range _ Range Reports *

Gammarus GSA (3)
(pCi/g-wet) Cs-134 N/A <LLD <LLD <LLD 0

Cs-137 N/A <LLD <LLD <LLD 0

Sr-90 N/A (h) (h) (h) O

Bottom GSA (3)
Sediment Cs-134 N/A <LLD <LLD (LLD 0

(pci/g-wet)no
da

Cs-137 N/A 0.20 (2/2) JAF (j) 0.20 (1/1)
0.20-0.20 0.6@55' O.20-0.20 <LLD 0

Co-60 N/A (LLD <LLD (LLD 0

Sr-90 N/A 0.002 (2/2) NMP 0.003 (1/1) 0.002 (1/1)
0.002-0.003 0.3@275* 0.003-0.003 0.002-0.002 0
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RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333

OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1985

Locations (b) of
Type and Indicator Locations: Highest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Mean(f) Mean (f) Nonroutine

(Units) Analyses LLD(a) Range Range Range Reports *

Shoreline CSA (2) 0.15 <LLD <LLD (LLD 0

Sediment
(pCi/g-dry) Cs-134 0.18 <LLD <LLD <LLD 0

Cs-137 N/A <LLD <LLD <LLD 0

Co-60 N/A <LLD <LLD <LLD 0

Sr-90 N/A (e) (e) (e) 0

S$ Fish GSA (18)
(pci/g-wet) Mn-54 0.13 <LLD <LLD <LLD 0

Fe-59 0.26 <LLD <LLD (LLD 0

Co-58 0.13 <LLD <LLD (LLD 0

Co-60 0.13 <LLD <LLD <LLD 0

Zn-65 0.26 <LLD <LLD <LLD 0

Cs-134 0.13 <LLD (LLD <LLD 0

Cs-137 0.15 0.030 (12/12) NMP 0.030 (6/6) 0.034 (6/6) 0
0.018-0.045 0.39275*0.021-0.045 0.026-0.047

Sr-89(9) N/A (LLD <LLD (LLD 0

Sr-90(9) N/A <LLD <LLD 0.0014 (1/6)
0.0014-0.0014 0

W W M M M M M M m eW W W W W '
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RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET No. 50-333

OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1985

Locations (b) of
Type and Indicator 1.ocations: liighest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Hean(f) Mean (f) Nonroutine
(Units) Analyses LLD(a) Range Range Range Reports *

Circulating G.B. (18) 4 3.4 (11/12) NMP: 3.6 (6/6) 3.0 (4/6) 0

Water 2.5-4.5 0.3@305* 3.1-4.5 1.9-4.1

(pci/ liter)

H-3 (10) 3000 530 (4/6) JAF 530 (4/4) 288 (4/4) (1) 0

250-1200 0.5@70* 250-1200 230-430

CSA (30)
Mn-54 15 <LLD (LLD <LLD 0

Fe-59 30 <LLD <LLD (LLD 0
n,
s~

Co-58 15 <LLD <LLD <tLD 0

Co-60 15 / LI.D <LLD <LLD 0

Zn-65 30 <LLD <LLD <LLD 0

Zr-95 15 <LLD (LLD <LLD 0

Nb-95 15 <LLD <LLD <LLD 0

I-131 N/A (LLD <LLD <LLD 0

|Cs-134 15 <LLD (LLD <LLD 0

Cs-137 18 <LLD <LLD <LLD 0

Ba/La-140 15 (LLD <LLD (LLD 0

Sr-89(6) N/A (LLD <LLD <LLD 0

Sr-90(6) N/A <LLD <LLD (LLD 0 I

,
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RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET No. 50-333

OSWEGO COUNTY, STATE OF NEW YORK JANUARY - DECEMBER 1985

Locations (b) of
Type and Indicator Locations: Highest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Mean(f) Mean (f) Nonroutine

(Units) Analyses LLD(a) Range Range Range Reports *

Air
Particulates G.B.(777) 0.01 0.021 (725/725) R2:Off- 0.023 (52/52) 0.024 (52/52) 0

0.001-0.044 1.1@l04" 0.013-0.039 0.013-0.043

CSA(42):

I-131(777) 0.07 <LLD <LLD <LLD 0

Cs-134 0.05 <LLD (LLD <LLD 0

Cs-137 0.06 (LLD <LLD <LLD 0
,

w
TLD Gamma N/A 5.82 (95/95) (c) #85 11.22 (2/2)(k) 5.67 (12/12) 0

(mrem per Dose (160) 3.95-12.65 0.2@294* 9.8-12.65 5.22-6.15
standard
month)

Env. Rad. Gamma (d) N/A 0.020(115/115) H-On 0.040 (13/13) 0.018 (13/13) 0

Monitor Dose (128) 0.010-0.200 0.8@71 0.010-0.200 0.010-0.060
(mR/hr)

Milk GSA (98)
(pCi/ liter)

Cs-134 15 <LLD (LLD <LLD 0

Cs-137 18 <LLD <LLD <LLD 0

Ba/La-140 15 (LLD <LLD <LLD 0

I-131(98) 1 <LLD <LLD <LLD 0

(e) Sr-90(14) N/A 2.1 (12/12) 9.0@95* 3.0 (2/2) 2.1 (2/2) 0

| 0.8-4.4 1.5-4.4 2.0-2.1

M M M M M M M M M - M M M M m m m
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RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT DOCKET NO. 50-333

OSWEGO COUN1'Y, STATE OF NEW YORK JANUARY - DECEMBER 1985

Locations (b) of
Type and Indicator Locations: Highest Annual Mean: Control Location: Number of

Medium Number of Mean (f) Location & Mean(f) Mean (f) Nonroutine
(Units) Analyses LLD(a) Range Range Range Reports *

,_

Eggs GSA(4) N/A (LLD <LLD <LLD 0

(pCi/g-wet)

Poultry GSA(4) N/A <LLD (LLD <LLD 0

(pCi/g-wet)

Meat GSA(3) N/A (LLD <LLD (LLD 0

(pCi/g-wet)

Food CSA(9),,
os Products I-131 0.06 <LLD <LLD '<LLD 0

(pC1/g-wet)

Inedible Cs-134 0.06 (LLD <LLD <LLD 0

Vegetation
Cs-137 0.08 0.14 (3/6) 0.9@l06* 0.26 (1/3) (LLD 0

0.04-0.26 0.26-0.26

Co-60 N/A 0.06 (1/6) 0.9@75* 0.06 (1/3) <LLD 0
0.06-0.06 0.06-0.06
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ANNUAL SUMMARY TABLE NOTES

N/A = Not applicable

(f) = Fraction of detectable measurement to total measurement

(a) = LLD values as required by the Radiological Effluent Technical
Specifications effective July 1, 1985. LLD values are not a
technical specification during the reporting period of January 1,

1985 through June' 30, 1985.

(b) = Location is distance in miles, and direction in compass degrees.

I(c) = Indicators TLD locations are: #3, 4, 5, 6, 7, 9, 10, 11, 12, 13,
15, 19, 23, 24, 25, and 26 for reporting period January 1, 1985
through June 30, 1985. Indicator TLD locations are: #7, 23, 75, g
76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, g
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 15, 18, 56, and 58 for
reporting period July 1, 1985 through December 31, 1985. Control g
TLD's are all TLD's located beyond the influence of the site (#8, E14, 49) for reporting period January 1, 1985 through December 31,
1985.

(d) = Based on monthly chart readings.

(e) = Sr-90 analysis no longer required af ter July 1, 1985 with g
implementation of new Radiological Effluent Technical E
Specifications.

= Nonroutine reports are based on Environmental Technical |
*

Specification requirements. W

(g) = Indicator Co-60 exceeded control Co-60 by greater than ten times.

(h) = Insufficient sample for Sr-90 analysis.

(1) = Indicator samples from environmental stations D1 onsite, D2
onsite, E onsite, F onsite, G onsite, H onsite, I onsite, J
onsite, K onsite, R1 offsite, R2 offsite, R3 offsite, R4 offsite,
and G offsite. Control samples are samples from R5 offsite
environmental station.

(j) = The NMP(02) location had the same concentration for Cs-137 in

Bottom Sediment as JAF(03).

(k) = This dose is not representative of doses to a member of the public
since this area is located near the north shoreline which is in
close proximity to the generating facility and is not accessible

'

to members of the public (see Section V.4-TLD's).

I
I
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I
IV ANALYTICAL RESULTS

I Environmental Sample Data

I Environmental sample data is summarized by tables. Tables are pro-
vided for select sample media and contain data based on actual values
obtained over the year. These values are comprised of both positive val-
ues and LLD values where applicable.I

I
I
I
I
I
I
I

I
I
I
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TABLE 1 i

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

- I
ECOLLECTION NUCLIDES JULY

SITE FOUND 1985 5

FitzPatrick Be-7 10.9+1.1
-

(03) K-40 3.45+0.40
Mn-54 <0.05 g
Co-58 <0.03 5
Fe-59 <0.07
Co-60 0.26+0.04 g
Zn-65 <0.06 5
Cs-134 0.06+0.04

_

Cs-137 0.46+0.05 g
Ra-226 <0.67 3
Th-228 0.28+0.06
Others <LLD

Nine Mile Point Be-7 1.46+0.68
(02) K-40 <1720

Mn-54 <0.05
Co-58 <0.05
Fe-59 <0.13 g
Co-60 <0.07 5
Zn-65 <0.08
Cs-134 <0.06
Cs-137 <0.08
Ra-226 <1.30
Th-228 <0.12
Others <LLD

Oswego Be-7 3.08+0.43
(Control - 00) K-40 1. 73'+0. 41

_

Mn-54 <0.02
Co-58 <0.04
Fe-59 <0.08
Co-60 <0.02
Zn-65 <0.04
Cs-134 <0.02
Cs-137 0.05+0.02
Ra-226 <0.43

|Th-228 <0.06
Others <LLD "

I
t
,

I"
,
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TABLE 2

CONCENTRATIONS OF STRONTIUM-90 AND CAMMA EMITTERS IN BOTTOM SEDIMENT AND
SHORELINE SEDIMLNT SAMPLFS

Results in Units of pC1/g (dry) + 2 sigma

COLLECTION COLLECTION CAMMA EMITTERS
SITE ' DATE Sr-90 K-40 Co-60 Cs-134 Cs-137 Ra-226 OTHERS

FitzPatrick 06/25/85 0.002+0.0004 10.4+1.7 (0.130 (0.088 0.20+0.10 (1.1 (LLD
(03)

Botton
Sediment

Nine Mile Foint 06/25/85 0.003+0.001 !!.1+1.2 (0.083 (0.065 0.20+0.09 <l.1 (LLD
(02)

- -
-

k$ Botton
Sediment

Oswego 06/25/85 0.002+0.001 7.6+1.1 (0.059 (0.080 (0.10 <l.5 (LLD
(Control - 00)

Botton
Sediment

.

. , + _ .
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TABLE 2
(CONTINUED)

CONCENTRATIONS OF STRONTIUM - 90 AND CAMMA EMITTERS IN BOTTOM SEDIMENT
AND SHORELINE SEDIMENT SAMPLES

Results in Units of PC1/g (drz) - 2 Sigma

COLLECTION COLLECTION CAMMA EMITTFRS
SIT E* DATE Sr-90 K-40 Co-60 Cs-134 Cs-137 Ra-226 OTHERS

Sunset Beach 11/12/85 (a) 13.5+1.5 (0.05 (0.08 (0.17 <2.1 Th-28
0.92+0.10

All O'Ehers
(LLD

Shoreline
Sediment

Lang's Beach 11/12/85 (a) 15.4+1.5 (0.08 (0.07 (0.06 <!.2 Th-228(Control) 0.56+0.18
gg All O'ihers
pa

(LLD

Shoreline
Sediment

* Corresponds to sample locations voted on Figure I Section VII
(a) Sr-90 analysis no longer required by new Technical Specifications (July 1, 1985)

.
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TABLE 4

CONCENTRATIONS OF STRONTitH-89 AND STRONTIUM-90 AND CAMMA FNITTERS IN CAMMARIIS SAMPI.ES

Results in Units of PC1/g (wet) + 2 sigma

COLLECTION COLLECTION CAMMA EMITTERS
SITE DATE Sr-89 Sr-90 Mn-54 Co-58 Fe-59 Co-60 Zn-65 Cs-134 Cs-137 OTHERS

Fit Patrick 06/25/85 to
(03) 07/12/85 * * <0.35 (0.38 <0.81 (0.42 (0.71 (0.39 (0.37 (LLD

Nine Mile Point 06/25/85 to
(02) 07/12/85 * * <2.0 <2.0 (4.2 <2.1 <4.4 <l.9 (2.2 (LLD

La
LJ

Oswego 06/25/85 to
Control - 00) 07/12/85 * * (0.19 (0.20 (0.49 (0.22 <0.50 (0.21 (0.20 K-40 7.63+1.98

~

A!.L OTHERS <LLD

* Insufficient sample for Sr-89 and Sr-90 analysis,

a
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TABLE 6

CONCENTRATIONS OF BETA EMITTERS IN LAKE WATER SAMPLES - 1985

Results in Units of pC1/l+2 cigma

Station Code January February March April May June

JAF Inlet 2.5+1.3 4.0+1.6 2.8+1.8 <2.0 2.7+0.9 3.3+1.7

NMP Inlet 3.6+1.4 4.1+1.7 3.1+1.8 4.5+1.8 3.1+0.9 3.3+1.7

Raw City 1.9+1.3 4.1+1.6 <3.0 <2.4 2.7+0.9 3.3+1.6
u Water (control)

M M M M M M M M M M M M M M m M M M M
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TABLE 7

CONCENTRATIONS OF TRITIUM AND STRONTIUM-89 AND STRONTIUM-90 IN LAKE WATER
(QUARTER COMPOSITE SAMPLES)

Results in Units of pCi/l + 2 sigma

STATION CODE PERIOD DATE TRITIUM Sr-89 Sr-90

JAF INLET First Quarter 01/02/85 to 03/30/85 320 + 80 <0.90
Second Quarter 04/01/85 to 07/01/85 350 I 110 <l.7 <0.84
Third Quarter 07/01/85 to 09/30/85 1200}[100 ----

Fourth Quarter 09/30/85 to 12/30/85 250 + 90 ----

u
cn

NMP INLET First Quarter 12/31/84 to 04/01/85 <210 <l.6 <0.93
Second Quarter 04/01/85 to 07/01/85 <100 <2.0 <0.82

RAW CITY WATER First Quarter 12/31/84 to 04/01/85 240 + 80 <l.8 <0.63

(Control) Second Quarter 04/01/85 to 07/01/85 430}[70 <2.0 <0.77

OSWECO STEAM Third Quarter 07/01/85 to 10/01/85 250 + 40

STATION (control) Fourth Quarter 10/01/85 to 12/31/85 230}[70 - ---- |

NOTE: Sr-89 and Sr-90 analyses are no longer required since implementation of the new Technical Specifications
(RETS) which became effective July 1, 1985. In addition, the Raw City Water Control location was replaced
by the Oswego Steam Station location to meet the requirements of the new RETS.

.
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TABLE 8

CONCENTRATIONS OF GAMMA EMITTERS IN LAKE WATER SAMPLES - 1985

Results in Units of pCi/l+2 sigma
,

Station Code Nuclide January February March April May June

OSWEGO CITY Ra-226 <l8.7 15.0+9.0 21.5+10.8 <18.7 <20.3 (19.2

WATER Cs-134 <0.88 <1.11 <1.0T <l.04 <1.14 <l.22

(00, CONTROL) Cs-137 <0.94 <1.02 <l.00 <l.14 <1/14 <1.10
Zr-95 <2.61 <3.06 <2.95 <2.77 <3.97 <4.21
Nb-95 <l.71 <l.78 <1.69 <1.71 <1.50 <2.80
co-58 <l.18 <1.25 <l.39 <0.94 <1.48 <1.47
Mn-54 <0.92 <l.19 <l.11 <0.97 <1.09 <l.06

Fe-59 <1.35 <1.70 <1.33 <l.73 <2.31 <2.41
Co-60 <0.82 <l.27 <1.33 <l.25 < 1.- 2 3 <l.05

K-40 9.4+6.3 8.6+6.6 <12.3 7.9+5.8 <13.6 7.1+5.0

NINE MILE Ra-226 <20.1 21.4,+9.0 18. 4,+ 10. 5 <18.2 19.6+9.7 13.4.+7.6t,
-a POINT Cs-134 <0.94 <1.03 <1.16 <0.93 <1.17 <1.08

(02, INLET) Cs-137 <l.13 <l.17 <1.05 <0.95 <l.20 <1.15
Zr-95 <3.55 <2.96 <3.08 <2.84 <3.42 <3.76
Nb-95 <l.87 <1.76 <1.67 <1.52 <2.17 <2.53
Co-58 <l.25 <1.16 <l.48 <1.22 <1.39 <l.61

Mn-54 <1.03 <l.28 <l.14 <l.12 <1.19 <1.18
Fe-59 <2.11 <l.94 <l.80 <l.92 <2.04 <l.99

Co-60 (1.28 <1.55 <1.42 <1.56 <l.42 <l.22

K-40 13. 7,+ 7. 5 <12.3 <7.60 <13.9 <14.0 <12.6

FITZPATRICK Ra-226 <18.3 21.0+8.7 16.0+9.0 <l7.0 23.7+9.0 <19.8
(03, INLET) Cs-134 <l.00 <l.14 <l.li <l.26 <l.08 <0.96

Cs-137 <1.05 <1.04 <l.15 <l.07 <1.12 <l.15

Zr-95 <3.21 <3.18 <3.63 <2.77 <3.37 <3.72
Nb-95 <l.70 <1.74 <2.27 <1.74 <2.76 <2.07
Co-58 <l.22 <1.29 <l.35 <1.12 <l.47 <1.29
Mn-54 <0.99 <1.11 <l.08 <0.85 <l.05 <l.14

Fe-59 <l.76 <2.02 <2.04 <2.10 <l.91 <2.04
Co-60 <l.34 <1.16 <l.08 <1.43 <l.29 <1.28
K-40 <12.9 9.4+6.9 13.0+7.4 <13.2 7.8+6.4 <11.8

M M M M M M M M M M M M M M M M M M
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TABLE 8 (Continued)

CONCENTRATIONS OF GAMMA EMITTERS IN LAKE WATER SAMPLES - 1985

Results in Units of pC1/1 + 2 sigma

Station Code Nuclide July August September October November December

OSWECO STEAM Ra-226 15.3+6.2 22.0+11.2 14.0+4.8 20.3+9.8 <19.2 <20.6
STATION * Cs-134 <0.75 <l.12 <0.48 <l.16 <0.95 <l.11

(CONTROL) Cs-137 (0.72 <1.04 <0.48 <1.15 <1.04 <1.40
Zr-95 <2.32 <2.70 <l.58 <2.75 <2.60 <2.85
Nb-95 <l.36 <l.73 <l.03 <1.95 <1.32 <l.57

Co-58 <0.95 <l.12 <0.65 <l.36 <0.90 <1.24
c$ Mn-54 <0.74 <l.20 <0.55 <0.99 <1.03 <1.15

Fe-59 <l.42 <l.18 <0.84 <2.21 <2.03 <2.06
Co-60 <0.83 <0.99 <0.54 <l.45 <l.17 <l.22

K-40 13.6+5.5 <16.8 7.1+3.2 <16.3 <l5.6 <20.9

FITZPATRICK Ra-226 <l8.5 <18.1 23.8+10.4 15.0+8.4 18.7+13.9 27.4+14.5
(03, INLET) Cs-134 <0.89 <l.17 <l.02 <0.91 <l.48 <l.14

Cs-137 <l.13 <l.19 <l.17 <1.07 <l.61 <1.04
Zr-95 <2.87 <3.05 <2.57 <2.61 <4.97 <2.70
Nb-95 <l.41 <l.98 <l.77 <1.42 <2.12 <1.79
C0-58 <l.12 <l.57 <1.12 <l.28 <1.39 <1.37
Mn-54 <l.02 <1.25 <l.01 <0.64 <l.41 <l.17

Fe-59 <l.61 <2.21 <2.44 <1.67 <2.13 <l.42

Co-60 <l.22 <l.22 <1.57 <1.35 <l.76 <1.22
K-40 <14.8 <12.5 <l3.8 9.8+6.9 <20.1 <16.9

* The Raw City Water Control loation was replaced by the Oswego Steam Station location to meet
the requirements of the new RETS which were implemented on July 1, 1985.
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TABLE 9

Nit /[Ar SITE
i 1 1/ 3 2S a

LOCATION

DATE RS-OFF Ri- Orr R2-Off R3- Off R4 Off G--Off
05/01/1C 0.025*0.005 0.82780.004 0.12348.104 0.02140.003 8.82148.004 0.03048.00505/11/15 0.025TO.IO4 0.117TI.003 I.036TI.II5 1.12270.803 8.I22TI.003 0.019TI.It3CS/11/23 0.02CTI.II4 8.812TI.082 0.017T8.II2 8.828TI.II4 0.030TI .104 0.822TI.II405/12/29 0.122TI.005 1.014TI.003 0.02iTI.883 0.01CTI.003 0.820TI.003 0.814TI.II2
C5/82/15 0.026TO.004 8.812TI.803 0.128TI.II5 I.02970.005 0.130TI .II4 8.117TO.II3C5/12/11 0.122T0.004 0.114TO.083 8.123TI.883 0.016TI.103 I.822TI.003 B.838T8.IO6C5/02/19 I.124TI.013 8.813TO.II2 0.126TI.IO3 8.813TI.II2 0.023T0.083 0.022TO.II3
C5/02/26 0.821T8.003 I.II9TO.003 0,827TI.003 0.017T0.103 0.025TI.003 I.123TI.II4
05/03/05 0.026TO.IO4 0.019T0.013 8.122TI .II3 0.024TO.003 0.824 TI.003 0.126TI.II4
C5/03/12 0.829TI.IO4 8.824TO.804 0.823TI.II3 0.024TO.003 0.044TI.0 05 0.826TI.004
05/03/19 8.816TO.003 8.821T8.003 8.IiBTI.803 0.016TI.103 3. 321TI .004 0.123TI.804
C5/03/25 0.827TI.IO4 0.825TI.IO4 0.024TI.004 8.823TI.004 8.828T8.104 0.124TI.IO4
05/84/82 0.016TI.003 I.118TI.003 8.817TI.II3 0.116TO.II3 0.016TI.003 'D.017TI. II3
CS/04/09 0.821TI.003 8.022TO.IO3 8.819TI.IO3 8.119TO.003 0.015TI.003 8.822T3.804
C5/14/06 I.828TI.884 8.830TO.004 8.030TO.004 0.029T8.804 8.831TI.IO4 0.136TI.IOS
C5/84/23 0.129TI.004 0.031T0.104 1.031TI.004 0.134TI.IO4 0.02CTI.IO4 0.829TO.004
C5/04/30 0.019TI.014 1.822TI.ID3 I.022Ts.103 0.824TO.003 I .81STI.IO3 8.821TO.II405/05/I7 0.822TO.IO4 0.016TO.003 8.816TI.II3 0.810T0.193 0.816TI.103 3.117T0.004
CS/05/14 I.828TO.804 0.024TO.II3 I.824Tg.103 0.025TI.00 0.823T0.003 8.827T8.II4
C5/05/21 0.819TI.003 1.814TI.002 0.01CTI.II3 0.019T0.00 B.115T8.II3 0.019T8.003
C5/15/29 8.129TO.004 0.827i8.003 8.83170.003 0.127TI.IO3 1.12778.803 8.82978.II4
C5/06/4 0.818T0.004 8.821TI . 003 8.821TI.103 0.123T8.IO3 0.821T0.003 0.019TO.003
05/06/11 0.016TO.003 8.118TI.003 8.115TI.II3 0.016TI.ID3 0.113TI.003 0.016TO.003

w C5/I6/10 0.018T8.II3 8.815T0.103 0.818TI.003 8.816TO.813 0.115T8.803 0.815TI.II3
e C5/I6/24 8.821T8.104 0.025TI.104 8.824TI.304 0.124TI.003 0.124TO.004 8.028TI.004

C5/07/82 0.013TO.003 0.013T8.II2 8.813TI.II2 0.011Ts.IB2 8.811TI.002 0.014TI.803
C5/17/19 0.031T0.004 0.831TI.II3 8.83OTI.ID4 0.82CTI.II3 1.828TI.IO3 0.129T0.II4
C5/87/17 0.827TI.884 0.022TI.It3 0.026TI.004 0.028T8.004 0.02CTI.803 0.023TI.II3
05/07/23 0.022TI.004 0.823TI.003 0.022T0.003 B.12178.113 0.I20T0.003 0.018st.803
CS/87/30 8.12270.004 I.119TI.883 8.021T0.003 8.125TI .II3 8.021T0.003 0.019T8.003
05/08/86 8.834TI.II4 0.839Ts.II4 0.830TI.II4 8.841TI.004 8.843TI.IO4 0.138TO.II4
05/10/13 0.127TO.II3 8.825TO.II3 0.027TI Ig3 0.025TO.II3 0.125TI.ID3 0.826TI.884
05/18/28 0.831TO.003 I.131TI.II3 0.82CTI.003 8.138TI.103 0.130ft.803 8.83OTI.IO4
C5/10/27 I.821T8.803 0.017TO.II3 8.116i0.103 I.817TI.002 8.110i8.003 I.019TI.II3
C5/19/04 8.83tTI.II3 8.839TI.003 0.134TI.II3 0.036TI.II3 8.033TI.II3 0.134T8.003
05/09/18 0.029TI.II3 8.829TI.ID3 0.031TI.II4 0.031TI.Ig3 3.830TI.004 I.830TI gl4
85/B9/17 0.821TI.003 I.822TI.003 0.024TI.II3 0.127FO.II3 0.026i8.003 0.020TI.II3
05/09/24 8.043T4.II I.836i0.013 I.841T .804 f.13CTI.II4 0.133il.104 8.137TI.884

C)2/10/00 0.930TI.00 0.8 TI.Is3 8. .003 s.029TI.003 0.026TI.003 0.031Ts.gl4/11/1
0 I.s19TI.80 8.8 3T0.003 1. .003 0.022T0.003 0.021T0.003 8.121T0.003
C5/10/16 0.021T0.002 0.022TB.003 0.124 I.II3 0.025T8.IO3 8.024TO.IO3 8.823T8.003
C5/10/22 8.123Ts.103 0.123TI.803 0.022TI.IO3 0.025T8.II3 0.121T0. II3 8.I22Ts.II3
05/ I/29 I.119TI.IO3 8.81770.002 8.f17Tg.883 0.020TI.II3 I.110T0.003 0.021TI.II3
05/ 1/95 0.013T0.083 0.016TO.883 8.u12Ts.802 0.812TI.002 0.011T1.032 0.015T0.183
05/11/12 0.I14i0.003 8.811TI.882 8.810TI.II2 1.01378.802 0.014TI.III I.815i8.083
05/11/19 0.124TO.II3 0.020TI.II3 I.832TI.007 I.019TO.003 0.110T1.003 I .I28T4.II6
05/11/26 0.027TI.II4 B.128TI.ID3 0.125fB.IO3 I.131TO.103 8.126TI.ID3 0.028TI.IO4
05/12/I3 0.118T8.II3 I.119TO.II3 8.12178.803 0.021TO.Il3 0.119T8.803 8.820TI.ll3
CS/12/10 B.827TO.003 I.826TI.IO3 8.829TI.IO4 0.028TI.184 0.126TI.003 3.122T0.004
05/P/17 0.124Tl.883
rs/1$/23 0.824Ts.803 0.026T|.ID3 8.g2pTI.ID3 1.021TO.II3 0.125il.003 8.828TI.104I.026T

s.103 1.s3 TI.005 8.021TI.103 0.126T8.104 0.027TI.II4
05/12/38 8.81010.003 I.02318.803 8.02310.II3 0.01910.003 0.124TO.003 0.124TI.803

M @WWW M M M M M M M M M M M
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felP/M SITE
ENVIRONMENTAL AIRLORNE PARTICULATE SAMPLES - ON SITE STATIONS

GROSS SETA ACTIVITY pCi/n'312 Signa

LOCATION
WEEE END

DATE Bi- ON D2- 0N E--ON f--ON G-- DN H- -OH I -ON J -OH K--ON

85/B1/87 8.827a0.104 0.829+0.185 0.125+0.004 0.02048.004 8.82440.004 8.023+I.814 0.015*0.883 8.03440.885 0.02140.014
85/01/14 8.024T8.084 8.81978.803 0.820T8.II3 0.022TO.IO3 8.82iTO.II3 0.029T8.816 0. 007TO .882 0.810T8.803 8.117Ts.003
85/81/23 I.01978.883 0.124T8.884 8.828T0.006 0.02270.003 0.81970.003 8.80170.881 8.80STO.832 0.83870.885 I.22270.803

Ellff! 1:ll!!!:ll! |:ll!!!:ll! 1:lil!!:ll! I:llill:ll! 1:lli!!:ll! I:ll!!!:ll! I:llHl:ll! I:lil!!:ll! 1:llHl:lH
85/02/11 0.826TO.003 .I34TI.II4 8.826TO.003 0.027TI.004 8.023TO.003 0.022TI .803 8.815T8.003 8.022TI.883 0.025TI.003
05/82/19 8.824T8.003 0.029i0.II4 0.123i0.103 0.021T0.003 0.026TO.003 8.821T8.003 0.021TI .Il3 0.023T8.II3 8.120T8.II3
05/02/25 0.821TI.003 8.815TO.883 8.831T0.004 8.822T8.004 8.816TI.003 8.819st.003 8.IOSTO.002 0.011T0.082 0.814TI.803
05/83/85 0.026T8.II3 8.82sTI.083 8.023TI.003 8.822Ts.Ig3 s.824TI.883 0.821TS.183 8.800TO.882 0.018TO.483 0.820T8.II3
85/83/11 8.82178.803 0.020TI.II3 8.819TI.884 0.024T8.IO3 9.020TO.If 3 0.121T0.003 8.IIST8.II2 8.824TO.883 0.024T8.103
05/03/18 8.016T8.003 8.82sTO.003 0.017T8.803 0.817T8.003 0.817Ts.103 8.014TI.803 0.007T8.082 0.817TO.803 8.817T3.803
05/03/25 0.821T0.003 0.025TO.004 8.838T8.184 0.023TO.II3 0.022TO.003 0.026TI.003 8.011T8.882 0.02iTO.013 8.81973.303
85/84/01 3.817TI.203 8.023T8.804 0.017TO.003 0.010T0.803 0. 018TI .I D3 6.028Ts.803 0.015TO.Il2 0.014TO.802 8.814TO.003
05/04/88 8.116TO.II2 0.816T8.II3 0.116T0.003 8.016T8.803 8.11STO.ID3 8.116T8.883 0.812TI.142 0.817TO.DI3 8.813TI.006
85/04/15 8.838T4.883 0.028T8.084 8.832TO.II3 8.833Ts.II4 0.133TI.004 8.026TO.II3 8.828TI.003 0.029Tg.II3 0.031T0.804
05/04/22 8.828TO.803 0.037T4.810 0.130TI.004 8.032TO.004 8.826TI.083 0.024T8.003 0.026T8.II3 0.123T8.003 0.020T0.883
05/04/29 0.019TI.803 8.819T8.883 8.020T8.103 I.821T0.003 8.817T4.003 8.822T8.803 8.017T0.883 0.019T0.183 1.016TO.003
05/05/86 8.82178.383 8.821T8.083 8.821T0.083 0.019TI 083 8.819T8.IO3 I.819T8.II3 8.113TI.002 0.020TI.II3 0.021T0.0t3
05/15/13 8.820T8.It3 0.026TI.004 8.126TI.683 8.824TI.II3 0.826Ts.103 0.020i8.003 8.127T8.003 8.82ST4.IO4 0.022TI.IO3

/05/20 0.815T0.805 8.819T8.883 0.81670.883 8.81770.883 8.817TI.803 8.814TI.883 8.015T8.003 B.116TO.802 0.013TI.002

0.021T8.003
8.322T8.003 8.820T8.883 8. 822TI . It3 8.810TI.003 8.819TO.883 8.886TO.gI2 0.120TI.002 0.023TO.803/I5/20

s 42 T0.003 8.820TI.084 8.819TI.003 8.021T8.003 0.015Ts.803 I.819TO.003 0.020T8.604 8.817TI.803 8.818TI.ID3/06/03
05/06/18 8.022TO.II3 8.828TI.083 8.818Ts.Ig3 8.319T8.IO3 8. 016TO .003 0.016TI.0L3 I.817TI.303 0.008i0.112 8.81970.003

Ts.10:
9.8?til.883 l. 5T8.80' 8.816T0.0 3 4.816TO.803 0.016TO.II3 8.818Tg.003 0.013TO.003 0.016T0.003Tl.* 7 l.

st: s.02 cts.804 8. LTs.80$ 0.829T8.3 3 s.829TI.004 8.429T0.803 8.82iTI.884 0.020TO.It3 0.024TI.003o 4 s.
2 8. 6T4.082 3.817T8.383 8. $rt.802 I.813T8.0 2 8.Ii2TI.802 I.813TI.882 0.015T8.883 0.013T8.882 8.808TI.002

C5/07/08 8.828i0.003 0.027TO.IIS 8.124it.803 8.82470.883 8. 822it .II3 8.822T8.803 8.814TI.II3 8.822i8.003 0.022TI.003
05/07/16 8.821T0.003 I.822T0.884 8.823TI.003 0.826TO.003 0.023Ts.003 0.821TO.883 5 0.017T8.II3 8.02sTI.ID3

E l s il 1:lfl!!:ll! I:lii!!:lli I:l!!!!:lli I:lilil:lli I:l!iil:lli I:lltil:ll! I:llul:lli I:ll?|l:ll! I:lii!!:ll!
05/88/05 0.823TI.003 0.123TI.II4 8.823T3.II3 3.026TI.003 0.020TI.IO3 0.822TI.803 8.115T8.083 I.009T0.012 0.014TO.803
05/88/12 0.126TI.005 8.825TO.884 0.025T3.II4 8.029TO.IO4 8.824TI.004 8.823TI 833 3.013T4.003 0.00CTD.013 0.022TO.083
05/88/19 8.02CTI.813 8.833T4.004 8.830TI.803 0.027TO.II3 0.020TI.II3 I.830TI.883 0.017T8.003 0.006T8.II2 0.018T0.083
05/88/26 8.821T8.883 0.020TI.884 8.820T4.003 I.828T8.003 8. 014T8.0 03 8.817TO.003 8.814TO.003 8.811T0.012 0.004TO.Il2
85/09/I3 I.81971.082 I.825TI.814 8.823TI.003 8.825TI.003 0.023TI.003 8.81270.002 0.01778.183 0.008TO.002 0.015TO.003
05/19/09 8.831T8.084 0.016TO.883 I.83870.884 8.833T0.184 8.826T8.804 0.016TI.003 8.822T4.II4 8.818TI.002 8.813T8.102
C5/09/16 8.020T8.183 0.119T8.II3 8.822TI.883 8.022T8.803 I.822TO.803 0.815T0.883 8.015TO.003 0.006T8.002 8.819T8.103
05/09/23 8.037Ts.004 8.839Ts.886 8.036Ts.884 0.03sT8.884 s.831Ts.st3 4.839TI.es4 s.021TI.Ie3 s.81cTI.002 a.828T8.103
05/09/38 0.829i0.883 8.824TO.884 0.025TI.803 0.026TI.803 8.825Ts.083 0.022T8.Ig3 3.821Ts.Ig3 0.812TO.102 8.121TO.182
C5/10/07 8.822il.103 0.824Tg.884 8.123T3 tI3 3.821 .383 8.82sTI.003 8. 25TO.083 8.016TI.882 0.020T8.103 0.816T0.882

8.|20TI.88g 8.020T9.003 8.024TO.II3
I.|24

26 .003 0.023TI.483 4. 25TI.st3 8.021T8.893 0.824TI.003 I.824T0.08305/$8/15 0 46TI.ss,.05/10/21 s 0.825Ts.8s4 0.021T0.003 0.s .003 8.119T0.083 8. 21T8.003 8.82378.Is3 8.828Ts.003 8.IOCTO.182
85/10/28 8.820TI.883 8.819TI.884 8.820TO.883 0.019TI.083 8.814TI.883 0.021T0.003 0.016TI.083 8.006TI.II2 8.019i0.002
C5/11/04 8.813T8.Il2 8.823TI.884 s.113T8.833 8.814T8.883 s.389Ts.382 3.s11Tg 882 I.814T0.002 8.800is.882 8.115T8.802

E l bil 1:112|l:l|1 1:111|l:11! 1:lli!!:lli I:lilil:lls 1:16 H 1:1131:118!!:11! 1:lilil:lli I:I b il:ll! 1:lil!!:lli
05/11/25 5 0.825i8.005 0.829T8.804 8.830TI.004 I.830TO.804 I.020TI.804 8.026T8.803 1.12778.803 8.826i8.003

1DTI.084 l.018T8.IO3 8.019TO.003 8.82270.003 0.019T0.003 0.016TI.882 8.Ii6T8.803 0.016T4.0022/02 f.817el.II2 8.|24T8.004 s.826TI.084 8.829TI.004 0.019TI.IO3 0.027T8.003 1.029T4.013 g 0.823TI.II32/09 s.826Ts.803 8.s
2/16 8.019T8.003 8.822T4.804 8.025TI.003 0.022T8.803 8.817TI.IO3 8.117TI.003 8.810T0.003 0.01640.003 8.82iT4.183

05/12/23 8.818T8.OO3 0.020TI.004 8.822T4.883 8.825T8.884 0. 010TI .II3 8.821TI.883 0.024T8. 803 0.026T8.II4 0.123T8.ID3
05/12/38 8.816TI.It3 I.825T8.304 8.119T0.883 3.026TI.II4 8.812T0.002 8.086T4.II2 1.II9T8.002 0.020T8.014 0.021TI.803

$ PUMP NOT OPERATIONAL!
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TABLE 11

CONCENTRATIONS OF GAMMA' EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES

1985
Results in Units of 10~3 8pCi/m + 2 sigma

_

Nuclides January February March April May June

OFFSITE COMPOSITE

Ce-144 *t.49 <2.36 <l.74 <l.62 <1.19 <l.41.

Ce-141 <0.55 <0.74 <0.60 <0.55 <0.41 <0.58
Be-7 99.0 + 7.4 101 + 10.2 147 + 10.6 159 + 8.7 136 + 7.4 132 + 7.9
Ru-103 <0.46 <0.56 <0.49 <0.40 <0.29 <0.36
Cs-134 <0.32 <0.38 <0.32 <0.25 <0.24 <0.25
Cs-137 <0.33 <0.42 <0.37 <0.30 <0.22 <0.27
Zr-95 <0.87 <l.35 <0.99 <0.86 <0.64 <0.79
Nb-95 <0.38 <0.75 <0.49 <0.35 <0.42 <0.38

5 Co-58 <0.40 <0.39 <0.42 <0.34 <0.21 <0.32
Mn-54 <0.30 <0.56 <0.34 <0.31 <0.23 <0.30
Co-60 <0.49 <0.26 <0.52 <0.40 <0.24 <0.38
K-40 3.3 + 2.7 5.4 + 3.8 6.1 + 3.8 <4.8 2.9 + 1.8 4.0 + 2.2

Ra-226 <5784 <970 <6.8 <6.1 <4.6 <572

ONSITE COMPOSITE

Ce-144 <l.19 <l.40 <0.9d <0.96 <0.76 <0.83
Ce-141 <0.44 <0.50 <0.45 <0.83 <0.29 <0.39
Be-7 92.0 + 6.2 102 + 8.4 125 + 7.9 128 + 6.1 118 + 5.4 105 + 5.9
Ru-103 <0.32 <0.45 <0.26 <0.23 <0.20 <0.22
Cs-134 <0.27 <0.22 <0.17 <0.16 <0.14 <0.14
Cs-137 <0.30 <0.30 <0.16 <0.17 <0.16 <0.17
Zr-95 <0.72 <0.75 <0.58 <0.47 <0.35 <0.42
Nb-95 <0.37 <0.36 <0.34 <0.20 <0.24 <0.21
Co-58 <0.33 <0.36 <0.20 <0.22 <0.15 <0.20
Mn-54 <0.32 <0.20 (0.20 <0.19 <0.16 <0.15
Co-60 <0.35 <0.32 <0.29 <0.24 <0.19 <0.27
K-40 3.6 + 2.3 <4.7 <4.9 <2.6 2.0 + 1.2 <3.6

Ra-226 (4.8 <5.7 <4.4 <4.1 <3.2 <3.6

M M M M M M M M M M M M M M M M
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TABLE 11 (cont)

CONCENTRATIONS OF CAMMA EMITTERS IN MONTliLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES

1985
Results in Units of 10~3 8pCi/m + 2 sigma

Nuclides July August September October November December

R1 0FFSITE COMPOSITE *

Ce-144 (6.80 <3.89 <5.54 <4.55 (4.04 <5.51
Ce-141 <2.69 <l.62 <1.65 <l.87 <l.50 <l.64
Be-7 155 + 24.8 130 + 19.9 142'+ 21.4 95.3 + 18.3 73.9 + 14.8 108 + 19.4
Ru-103 <l.72 <l.56 <l.37 <l.35 <l.16 <l.57
Cs-134 <l.72 <0.78 <l.32 <0.90 <l.06 <l.60
Cs-137 <l.92 <1.25 <1.25 <1.20 <1.20 <l.53
Zr-95 <5.34 <2.49 <2.75 <3.29 <3.60 <3.80
Nb-95 <2.34 <l.78 <2.15 <2.06 <l.79 <l.65
Co-58 <2.00 <l.51 <l.32 <0.84 <0.70 <0.86
Mn-54 <1.23 <l.29 <l.20 <1.27 <0.73 <l.23

c- Co-60 <2.17 <l.79 <l.93 <1.65 <1.14 <0.88
b* K-40 <22.9 <17.8 <17.6 <23.1 <13.9 <l7.9

Ra-226 <25.7 <19.8 <24.0 <22.6 <l4.9 <22.6

R2 0FFSITE COMPOSITE *

Ce-144 <7.32 <5.28 <6.49 <5.73 <4.80 <7.44
Ce-141 <2.27 <l.85 <2.42 <l.89 <2.12 <2.62
Be-7 157 + 25.9 122 + 20.1 152 + 23.7 100 + 18.7 83.8 + 18.8 107 + 22.4
Ru-103 <1.89 <1.39 <l.47 <l.34 <2.01 <2.32
Cs-134 <l.83 <l.23 <0.97 <0.80 <l.36 <0.98
Cs-137 <1.44 <l.20 <1.43 <l.32 <l.09 <l.73
Zr-95 <4.88 <3.39 <3.14 <4.24 <3.38 (4.24
Nb-95 <2.23 <l.52 <l.96 <1.46 <l.11 <l.48
Co-58 <2.06 <l.29 <1.65 <l.29 <l.99 <2.18
Mn-54 <l.65 <1.20 <1.62 <0.81 <l.49 (0.98
Co-60 <1.85 <2.08 <l.39 <l.28 <1.80 <l.57
K-40 <31.9 <l9.1 <34.8 <25.4 <25.2 <25.4
Ra-226 <30.6 (18.2 <25.1 <21.7 <22.0 <26.3

Monthly Air Particulates Composite designations were changed to comply with the new RETS*

requirements which became effective on July 1, 1985.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 11 (cont.)

CONCENTRATICNS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES

1985

Results in Units of 10~ pC1/m8 2 sigma+

Nuclides July August September October November December

R3 0FFSITE COMPOSITE *

Ce-144 <7.20 <4.46 <5.83 <5.64 <5.51 <7.42
Ce-141 <2.47 <l.74 <l.78 <2.10 <l.93 <2.56
Be-7 140 + 25.1 110 + 19.8 123 + 20.7 108 + 19.8 93.7 + 17.4 93.8 + 20.1
Ru-103 <2.04 <1.37 <l.10 <l.80 <1.91 <1.98
Cs-134 <1.68 <l.05 <l.44 <l.24 <l.26 <l.10
Cs-137 <l.81 <l.23 <l.64 <l.36 <l.32 <1.94
Zr-95 <4.11 <2.62 <?.29 <3.91 <3.13 <4.07
Nb-95 <2.66 <1.34 <1 74 <l.50 <1.50 <2.03
Co-58 <l.80 <1.78 <1 12 <l.33 <0.98 <l.13
Mn-54 <l.71 <l.07 < 1. 42 <l.56 <1.18 <l.87

$5 Co-60 <l.58 <l.32 <1.;6 <l.90 <1.86 <2.78
K-40 <31.3 <24.8 13.7 + 11.1 <26.7 <21.2 <30.7
Ra-226 <29.6 <18.0 (2023 <23.8 <17.9 <26.0

R4 0FFSITE COMPOSITE *

Ce-144 <5.93 <4.46 <5.80 <5.19 <4.78 <6.40
Ce-141 <2.53 <l.84 <l.55 <2.05 <1.75 <2.23
Be-7 127 + 23.4 115 + 19.5 125 + 21.8 99.9 + 19.4 79.7 + 16.4 139 + 23.8
Ru-103 <1.75 <l.65 <l.51 <1.46 <l.16 <l.93
Cs-134 <l.31 <0.97 <1.10 <0.99 <l.01 <l.44
Cs-137 <1.63 <1.65 <l.48 <l.74 <0.59 <1.96
Zr-95 <3.94 <2.73 <2.52 <4.88 <2.67 <3.74
Nb-95 <0.90 <l.56 <2.03 <2.21 <l.37 <l.86
Co-58 <l.73 <0.83 <l.21 <l.12 <l.14 <1.64
Mn-54 <l.16 <l.11 <l.43 <l.40 <0.96 <l.44
Co-60 <l.51 <l.58 <l.46 <0.91 <0.76 <l.03
K-40 <30.0 <22.8 <l5.0 <28.9 <23.9 <14.8
Ra-226 <26.2 <16.7 <22.5 <21.0 <17.8 <25.5

* Monthly Air Particulate Composite designations were changed to comply with the new RETS requirements
which became effective on July 1, 1985..

M M M M M M M M M M M M M M
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TAhLE 11 (cont.)

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

1985

Results in Units of 10- pCi/m f;2 sigma8

Nuclides July August September October November Decenb er

R5 0FFSITE COMPOSITE *(CONTROL)

Ce-144 (8.45 <4.06 <6.05 <5.30 <4.87 <7.28
Ce-141 <3.17 <2.05 <1.84 <l.71 <l.97 <2.40
Be-7 139 + 28.6 125 + 21.4 164 + 23.6 91.4 + 17.6 82.1 + 17.0 119 + 21.7
Ru-103 <2.54 <2.21 <l.38 <l.19 <l.65 <l.78
Cs-134 <1.63 <l.31 <l.32 <l.34 <l.12 <l.23
Cs-137 <2.36 <l.27 <l.74 <0.92 <0.98 <l.42
Zr-95 <5.94 <3.78 <4.03 <2.52 <3.32 <4.16
Nb-95 <2.47 <1.37 <l.51 <2.21 <2.04 <2.28
Co-58 <l.89 <1.27 <0.69 <1.48 <l.58 <2.00
Mn-54 <2.00 <l.66 <l.25 <l.29 <0.88 <l.49
Co-60 <2.24 <1.44 <2.69 <1.87 <1.38 <l.86

j| K-40 25.4 + 19.0 <28.6 <14.7 <17.7 <27.8 13.0 + 11.5
Ra-226 <32.1 14.0 j; 11.6 <21.2 <21.5 <19.2 <25.5

G OFFSITE COMPOEITE*

Ce-144 <8.14 <6.49 <8.10 <7.09 <6.40 <13.0
Ce-141 <2.79 <2.46 <2.76 <2.64 <2.37 <3.66
Be-7 171 + 28.6 120 + 22.0 137 + 24.9 103 + 22.4 116 + 22.3 113 + 25.0
Ru-103 <2.97 <2.31 <l.90 <2.80 <l.34 <3.31
Cs-134 <l.96 <l.33 <l.67 <2.05 <1.63 <l.89
Cs-137 <l.88 <l.31 <1.62 <l.47 <l.01 <l.57
Zr-95 <4.79 <5.11 (4.19 <5.08 <2.92 <3.01
Nb-95 <l.81 <2.89 <l.80 <l.97 <2.58 <2.33
Co-58 <2.99 <l.57 <1.84 <l.50 <l.14 <2.71 ,

Mn-54 <2.05 <l.16 <2.24 <l.07 <l.90 <l.56 i

co-60 <2.28 <l.81 <2.68 <l.22 <2.37 <2.52 '

K-40 <38.0 <27.7 <21.2 <25.9 <33.5 <39.3
Ra-226 <28.6 <25.4 <31.2 <26.9 <24.6 <34.0 |

* Monthly Air Particulate Composite designations were changed to comply with the new RETS requirements
which became effective on July 1, 1985.
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TABLE 11 (cont.)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICliLATE SAMPLES

1985

Results in Units of 10~ pCi/m + 2 sigma3

_

Nuclides July August September P.tober November December

D1 ONSITE COMPOSITE

Ce-144 <6.30 <4.54 <6.74 <5.61 <4.67 <9.26
Ce-141 <2.32 <1.83 <2.29 <l.93 <1.73 <2.77
Be-7 120 + 22.1 115 + 20.1 143 + 24.0 99.7 + 19.5 74.6 + 15.8 83.7 + 1.79

Ru-103 <l.92 <l.37 <2.18 <0.86 <l.44 <l.59

Cs-134 <l.51 <1.26 <1.42 <l.30 <0.91 <1.45
Cs-137 <1.68 <1.56 <1.96 <1.78 <1.04 <l.63

Zr-95 <4.54 <2.56 <4.06 <3.54 <2.53 <4.06
($ Nb-95 <2.78 <0.70 <2.69 <l.87 <l.84 <2.17

Co-58 <1.09 <0.87 <1.82 <1.44 <l.05 <1.38
Mn-54 <1.36 <1.21 <1.91 <2.02 <1.19 <l.39

Co-60 <1.91 <2.14 <2.90 <l.87 <1.72 <1.43
K-40 <27.5 <26.9 27.2 + 17.9 11.6 + 10.4 <24.0 <23.9
Ra-226 <31.2 <20.7 <27.1 (20.3 <19.1 <29.1

D2 ONSITE COMPOSITE

Ce-144 <12.1 <7.03 <9.61 <9.62 <6.85 <9.34
-Ce-141 <3.83 <2.57 <3.45 <2.58 <2.76 <2.54
Be-7 109 + 28.0 113 + 23.2 108 + 26.1 113 + 27.7 46.6 + 18.3 108 + 26.1
Ru-103 <3.59 <l.66 <3.00 <2.25 <2.58 <2.44
Cs-134 <2.81 <l.68 <2.32 <2.09 <1.65 <2.49
Cs-137 <2.95 <l.75 <3.02 <2.60 <l.71 <2.19
Zr-95 <7.14 <2.55 <6.41 <3.71 <4.11 <4.87
Nb-95 <3.37 <2.41 <3.38 <3.00 <2.77 <3.48
Co-58 <2.96 <1.73 <2.19 <2.52 <1.97 <2.77
Mn-54 <2.61 <l.70 <2.81 <2.28 <1.84 <2.49
Co-60 <2.40 <2.74 <l.61 <2.59 <1.70 <2.61
K-40 <49.0 <35.4 <40.5 28.8 + 23.3 <28.4 31.9 + 23.6

Ra-226 <43.2 <28.4 <37.9 <38.4 <30.3 <37.9

M M M m m m M M M M M M M M M M M M M
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TABLE 11 (con'.)t

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

1985

Results in Units of 10- pCi/m8 + 2 sigma

Nuclides July August September October November December

E ONSITE COMPOSITE

Ce-144 <6.26 <5.57 <6.04 <5.33 <4.62 <9.81
Ce-141 <2.38 <2.03 <2.14 <2.06 <l.77 <2.93
Be-7 133 + 24.2 128 + 23.1 165 + 24,9 90.5 + 19.5 97.3 + 18.6 95.0 + 19.3
Ru-103 <2.02 <2.46 <l.30 <l.78 <l.37 <2.36
Cs-134 <1.61 <l.68 <1.26 <l.41 <1.04 <1.48
Cs-137 <1.35 <1.60 <1.57 <1.31 <1.11 <1.31
Zr-95 <4.72 <3.95 <2.03 <3.74 <4.13 <5.56

$[ Nb-95 <0.93 <1.87 <1.85 <1.99 <2.03 <1.65
Co-58 <1.96 <1.76 <l.38 <l.28 <1.97 <l.49
Mn-54 <l.84 <l.63 <1.77 <1.64 <1.07 <1.64
Co-60 <1.58 <2.11 <2.46 <1.88 <1.46 <2.42
K-40 <30.2 <20.9 <27.2 13.1 + 12.3 <l5.4 <25.7
Ra-226 <26.5 <22.7 <26.7 <24.8 (20.4 <32.7

F ONSITE COMPOSITE

Ce-144 <5.90 <5.56 <7.10 <6.24 <5.74 <7.69
Ce-141 <2.33 <2.20 <2.29 <1.78 <l.74 <2.24 )
Be-7 122 + 22.5 116 + 20.7 147 + 23.6 97.3 + 20.6 87.7 + 16.8 92.3 + 22.4 '

Ru-103 <1763 <2708 <2704 <1.64 <l.56 <2.04 )
Cs-134 <1.46 <l.09 <1.58 <1.52 <1.21 <2.23
Cs-137 <l.27 <l.47 <l.90 <1.90 <1.06 <2.07
Zr-95 <2.16 <3.82 <3.17 <4.71 <2.89 <2.44
Nb-95 <2.20 <l.86 <l.98 <1.44 <l.12 <0.92
Co-58 <l.26 <0.61 <0.96 <1.31 <l.39 <1.66
Mn-54 <l.59 <1.48 <1.07 <2.06 <l.31 <1.49
Co-60 <0.94 <1.34 <1.72 <l.93 <1.76 <2.38
K-40 <28.8 <26.4 <38.0 <23.6 <18.6 22.5 + 16.3
Ra-226 <23.1 <20.0 <25.9 <21.0 <17.6 <2872

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ .



TABLE 11 (cont.)

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

1985

Results in Units of 10~ pCi/m8 + 2 sigma

Nuclides July August September October November December

G ONSITE COMPOSITE

Ce-144 <8.60 <6.46 <6.47 <6.59 <5.34 <6.90
Ce-141 <3.31 <2.35 <2.23 <2.18 <l.95 <l.98
Be-7 122 + 26.7 129 + 24.1 113 + 20.5 88.5 + 19.4 69.9 + 17.9 77.6 + 16.8
Ru-103 <3.28 s2.20 <2.02 <l.77 <2.26 <l.93
Cs-134 <2.01 <l.40 <1.56 <1.45 <l.38 <0.91
Cs-137 <2.38 <l.65 <2.17 <1.39 <l.46 <l.14
Zr-95 <3.60 <3.85 <3.56 <4.23 <2.58 <2.69

f3 Nb-95 <2.01 <2.49 <1.88 <l.78 <l.71 <2.16
Co-58 <2.00 <2.49 <l.56 <2.16 <2.01 <l.59
:a-54 <l.54 <l.50 <2.11 <0.92 <l.04 <l.65
Co-60 <1.40 <l.68 <l.44 <l.46 <1.66 <1.33
K-40 <34.9 30.1 + 17.9 22.3 + 16.3 <24.5 <32.1 <26.5
Ra-226 <34.5 <25.6 <24.7 <27.2 <24.6 <23.8

H ONSITE COMPOSITE

Ce-144 <5.74 <4.28 <6.84 <4.66 <4.68 <7.45
Ce-141 <2.26 <2.30 <2.02 <1.48 <2.18 <9.18
Be-7 113 + 21.9 75.2 + 16.1 125 + 23.7 89.5 + 15.8 78.7 + 17.3 80.8 + 30.4
Ru-103 <l.99 <1.54 <1.62 <l.12 <l.62 <7.14
Cs-134 <l.63 <l.02 <1.59 <1.22 <l.10 <l.55
Cs-137 <1.77 <1.25 <2.08 <l.20 <l.28 <l.18
Zr-95 <3.80 <4.18 <5.18 <2.66 <2.92 <8.61
Nb-95 <2.12 <2.13 <2.18 <0.76 <1.06 <9.06
Co-58 <l.48 <1.69 <l.85 <0.97 <l.40 <3.67
Mn-54 <0.64 <0.98 <1.81 <l.07 <1.29 <l.55
Co-60 <2.50 <1.52 <2.22 <l.73 <2.06 <0.98 I

K-40 <34.5 <26.1 <22.7 <16.7 <!9.9 <22.5 |
Ra-226 <26.8 <19.1 <25.8 <20.9 <19.6 <21.9

|
M M M M M M M M M M M M M M M M M

__- - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 11 (cont.)

CONCENTRATIONS OF CAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES

1985

Results in Units of 10~ pC1/m j;2 sigma8

Nuclides July August September October November December

I ONSITE COMPOSITE

Ce-144 (9.31 <5.65 <7.29 <6.59 <5.05 <7.92
Ce-141 <3.97 <2.19 <2.68 <2.10 <2.04 <2.63
Be-7 78.5 + 25.1 53.0 + 17.0 93.0 + 20.7 92.2 + 17.2 78.2 + 16.7 84.8 + 18.1
Ru-103 <3.08 <2.23 <2.23 <l.57 <1.85 <l.36
Cs-134 <2.34 <1.25 <2.31 <0.95 <1.16 <1.34
Cs-137 <3.70 <l.36 <1.56 <l.18 <l.31 <l.40
Zr-95 <8.53 <4.14 <4.45 <3.59 <3.20 <2.41

$$ Nb-95 <3.17 <1.63 <2.53 <1.66 <2.11 <1.97
Co-58 <2.36 <1.29 <1.95 <1.49 <l.29 <1.16
Mn-54 <2.90 <1.49 <l.59 <1.23 <l.53 <l.81
Co-60 <3.30 <1.63 <2.54 <1.96 <1.09 <1.38
K-40 34.0 + 25.4 <30.5 <43.0 <16.1 <16.3 <27.4
Ra-226 <4274 <21.8 <33.0 <21.8 <l9.8 <29.0

J ONSITE COMPOSITE

Ce-144 <6.27 <3.99 <4.47 <4.61 (4.26 <8.39
Ce-141 <2.52 <l.84 <l.51 <1.80 <1.94 <2.55
Be-7 96.9 + 20.7 44.3 + 13.1 66.5 + 14.6 71.5 + 15.2 55.0 + 14.1 62.1 + 18.3
Ru-103 <l.87 <1.68 <1.18 <1.72 <l.43 <1.90
Cs-134 <l.62 <0.98 <1.59 <1.15 <0.94 <l.64
Cs-137 <l.30 <1.42 <l.24 <0.79 <0.92 <1.80
Zr-95 <4.58 <4.54 < 2.43 <3.60 <3.16 <3.59
Nb-95 <2.03 <l.94 <l.11 <1.28 <2.29 <l.91
Co-58 <2.20 <l.77 <1.31 <l.29 <l.14 <1.49
Mn-54 <1.90 <l.24 <l.41 <l.04 <0.96 <1.73
Co-60 <i.52 <2.26 <0.87 <1.68 <1.99 <l.24
K-40 <29.0 <21.2 <19.8 <12.6 8.50 + 8.49 <32.1
Ra-226 <26.2 <17.5 (20.5 <17.5 <2173 24.1 f; 14.0

_ _ _ _ _ _ _ _ _ _ _ _ .



TABLE 11 (cont.)

CONCENTRATIONS OF CAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLES

1985

Results in Units of 10~ pCi/m8 + 2 sigma

Nuclides July August September October November December

K ONSITE COMPOSITE

Ce-144 <6.47 <4.43 <5.92 <5.44 <2.37 <5.14
Ce-141 <2.70 <2.14 <l.76 <l.84 <0.92 <1.71
Be-7 100 + 21.4 88.6 + 19.5 85.8 + 17.3 91.7 + 16.7 48.6 + 8.70 103 + 19.7
Ru-103 <2747 <l.25 <l.64 <1.04 <0.74 <1765
Cs-134 <l.48 <1.31 <l.53 <l.19 <0.44 <l.15
Cs-137 <l.62 <0.90 <l.39 <1.50 <0.58 <1.24
Zr-95 <3.83 <3.85 <2.18 <2.78 <l.45 <2.99

$$ Nb-95 <2.36 <l.84 <1.82 <l.82 <0.76 <1.89
Co-58 <2.01 <l.71 <1.21 <l.34 <0.63 <1.44
Mn-54 <l.74 <1.39 <l.60 <1.20 <0.48 <l.53
Co-60 <l.61 <1.63 <l.21 <l.92 <0.53 <0.94
K-40 <28.4 <28.0 <21.5 <16.6 <11.2 (22.3
Ra-226 <25.0 <20.0 <21.0 <22.3 <8.72 <19.9

m m m m m M M M
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Nif/JAF SITE
ENVIRONMENTAL CllARC0AL CARTRIDGE SAlfLES - Orr SITE STATIONS

I-131 ACTIVITY pCi/n*3 1 2 signa

LOCATION

DATE RS-Off R1-Orr 22-0f0 R3 Off R4 Off G -Orr 1

1

85/01/08 (0.025 (0.024 (8.831 (0.020 (0.834 (I.824
35/81/15 (0.024 (I.017 (0.025 (0.013 (I.024 (8.020
05/81/23 (0.030 (8.815 (8.81C (8.027 (0.025 (I.125
85/02/27 (0.041 (0.024 (0.017 (I.820 (8.017 (1.814
C5/02/85 (0.023 (0.816 (0.026 (0.014 (I.020 (0.114
05/02/11 (0.813 (I.010 (I.014 (0.015 (0.011 (1.033
85/02/19 (8.808 (8.010 (I.III (0.011 (0.189 (0.015 4

05/02/26 (I.015 (8.000 (8.017 (0.022 (0.019 (0.012 I

C5/03/05 (0.017 (0.812 (8.016 (0.015 (0.112 (0.024 '

85/03/12 (0.017 (8.013 (0.018 (0.814 (0.014 (0.015
05/03/19 (0.010 (8.811 (0.018 (0.912 (0.012 (0.034
35/03/25 (0.012 (I. sis (3.014 (8.813 (0.015 (1.089
85/84/02 (0.010 (0.811 (I.015 (I.015 (8.012 (8.015
05/84/17 (8.113 ( .013 (0.089 (0.011 (0.015 (1.018 ,

D5/14/06 (0.812 ( .889 (0.813 (0.818 (0.011 (0.011
1'05/04/23 ( (0.810 (0.114 (8.117 (I.010 (1.012

05/04/30 (s|. 917.s15 (0.013 (I.506 (0.014 (0,til (8.010
,

35/05/87 (8.010 (I.815 (8.013 (0.007 .t.812 (I.016
CS/85/14 (0.It? (8.004 (0.812 (0.I12 (0.184 (0.017
85/85/21 (0.014 (0.011 (|.011 (0.807 (0.015 (0.014
05/05/29 (0.800 (0.059 (u.013 (B.000 (0.113 (8.116
35/86/4 (0.815 (0.012 (I.II? (0.087 (0.016 (8.013
05/86/11 (0.013 (0.011 (0.010 (0.000 (0.811 (I.014'

85/86/18 (I.014 (I.814 (0.016 (0.017 (0.012 (0.013
* 05/06/24 (0.013 (0.013 (0.014 (I.811 (0.812 (0.813* 05/07/02 (0.841 (0.847 (8.144 (0.I55 (0.040 (I.062

05/07/19 (0.050 (I.855 (I.137 (0.030 (0.146 (0.069
05/87/17 (8.013 (0.811 (0.012 (0.012 (1.007 (l.017
85/07/23 (I.010 (8.817 (0.015 (0.007 (0.018 (0.010
35/97/38 (8.015 (8.018 (0.011 (0.812 (1.010 (1.011
05/88/06 (I.012 (8.800 (0.010 (0.012 (G.Il0 (0.000
35/10/13 (I.015 (0.012 (I.005 (0.012 (0.107 (8.013
05/88/20 (I.016 (8.011 (I.IOC (I.007 (0.008 (0.011
05/03/27 (8.015 (0.807 (0.010 (0.000 (0.011 (1.019
85/09/I4 (0.000 (0.085 (0.010 (0.107 (0.009 (0.809
85/07/18 (0.007 (0.003 (8.800 (t.015 (t.019 (I.014
05/89/17 (I.II9 (I.811 (0.018 (8.812 (O.111 (I.115
85/09/24 (0.015 (0.000 (0.813 (0.011 (0.810 (1.018
C5/10/1 (0.039 (I.810 (0.811 (0.812 (0.011 (I.815
85/11/10 (8.000 (8.889 (0.000 (0.016 (0.010 (5.013
C5/10/16 (0.889 (8.089 (0.006 (0.018 (0.010 (I.018
85/18/22 (0.880 (0.807 (0.812 (0.811 (0.811 (0.818
C5/it/27 (0.016 (8.005 (0.818 (I.804 (I.Ill (0.013
85/11/85 (0.818 (0.811 (8.007 (0.010 (0.011 (0.010
05/11/12 (I.812 (0.810 (I.009 (0.010 (0.188 (8.111
85/11/17 (8.000 (0.007 (8.826 (0.010 (I.000 (I.021
85/11/26 (B.811 (0.011 (0.007 (0.004 (0.810 (8.811
85/12/03 (I.018 (0.012 (I.til (I,014 (I.013 (I.012
05/12/10 (I.013 (l.I14 (8.811 (I.114 (0.011 (l.813
35/12/17 (I.010 (0.018 (0.010 (0.007 (0.012 (I.012
C5/12/23 (0.015 (0.011 (0.017 (0.811 (0.112 (8.010 ,

'

35/12/38 (I.005 (0.110 (0.011 (0.017 (I.012 (1.012

* PUMP NOT OPERATIONAL

_ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ - _ _ ____ _______________ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



FABLE 13

NHP/JAF SITE
ENVIRONMENTts 'IARC0AL CARTIIDGE GAMPLES - ON SIT [ STATIONS

I-131 ACTIVITY pC1/n'3 1 2 signa

LOCATION

DATE D1 ON D2 0N E--ON F--OH G--ON H--0N I--ON J--ON K--OH

05/01/07 (I.025 (8.033 (I.023 (8.819 (0.132 (0.I28 (I.Ita (0.836 (0.029
85/01/14 (0.031 (0.032 (0.022 (8.823 (0.023 (0.039 (8.021 (0.825 (1.018
05/81/23 (0.021 (I.822 (0.141 (0.022 (0.023 (0.011 (8.015 (0.058 (0.999
85/01/23 (I.819 (0.029 (0.021 (0.019 (0.021 (0.827 (0.025 (0.822 (0.017
05/82/04 (I.819 (0.027 (0.012 (I.119 (I.017 (0.011 (0.828 (0.Q24 (8.Q1485/02/11 (0.014 (I.023 (I.112 (0.016 (0.015 (0.811 (0.014 (0.515 (0.513
05/02/19 (0.013 (0.019 |0.010 (0.011 (0.009 (0.814 (0.011 (0.811 (0.011
85/12/25 (0.009 (0.017 (I.811 (0.019 (0.013 (0.I15 (0.018 (0.012 (1.014
05/03/05 (0.015 (0.015 (0.010 (0.018 (0.813 (8.115 (8.015 (0.014 (8.t163 /83/11 (0.013 (0.010 (0.016 (0.016 (0.007 (0.013 (0.813 (I.013 (l.s13
0 /03/10 (0.064 (0.014 (0.811 (8.110 (0.808 (0.012 (I.889 (0.013 (8.813>

i 85/83/25 (0.012 (8.810 (0.017 (1.013
( (I.003 (0.012 (1.011 (0.012 (1.013

85/04/11 (0.189 (8.019 (8.818 5.817 (8.012 (I.111 (I.111 (1.009 (I.013
85/I4/83 (0.110 (0.015 (8.812 (8.112 (0.011 (8.011 (I.009 (0.010 (0.051
85/04/15 (I.II6 (1.010 (8.009 (B.000 (0.017 (0.813 (8.007 (I.008 (8.011
85/04/22 (I.013 (0.065 (0.813 (8.114 (0.014 (0.003 (0.812 (B.Ill (1.013
85/04/29 (8.816 (0.013 (I.809 (8.889 (0.013 (I.812 (0.011 (0.018 (0.115'

35/15/06 (0.007 (0.015 (I.813 (0.010 (0.018 (0.811 (0. 0 11 (I.010 (1.014
85/IS/13 (0.019 (0.819 (8.009 (8.112 (0.113 (B.II6 (0.113 (0.113 (0.113
85/85/28 (8.034 (0.011 (l.II9 (B.811 (I.012 (0.009 (8.889 (I.018 (0.019
85/85/20 (I.012 (0.012 (I.812 (0.809 (8.815 (0.007 (0.815 (8.187 (8.889

| 85/05/03 (0.011 (0.011 (0.811 (I.011 (0.014 (0.014 (0.017 (0.886 (1.011
; 85/06/18 (0.01s (0.816 (0.008 (0.011 (0.818 (0.109 (0.013 (0.008 (0.014

85/05/17 (0.000 (I.007 (0.010 (I.I89 (0.811 (0.015 (8.015 (I.01I (I.087$ 85/06/24 (1.013 (0.816 (0.807 (0.180 (0.013 (0.813 (0.012 (0.007 (5,009
35/87/02 ( .043 (0.145 (8.840 (0.138 (I.645 (0.036 (0.047 ( .023 (0.033
85/07/80 ( .823 (8.858 (I.833 (0.049 (0.139 (0.852 (8.868 ( .151 (0.152
85/87/16 (I.011 (0.010 (8.818 (0.010 (0.014 (0.018 * (I.809 (I.005
05/17/22 (I.819 (8.021 (0.013 (I.Ill (I.016 (I.114 (1.814 (I.812 (I.014
85/07/27 (8.013 (0.811 (8.812 (I.410 (I.815 (0.014 (4.009 (0.009 (1.007
Fs/88/05 (0.014 (0.015 (0.013 (I.887 (0.814 (8.008 (I.011 (0.813 (0.813
85/83/12 (8.022 (0.811 (0.000 (0.014 (I.017 (0.110 (0.013 (0.016 (0.009
05/08/19 (8.089 (0.014 (I.811 (0.018 (0.818 (8.812 (0.119 (0.821 (0.808
85/10/26 (l.813 (8.128 (1.010 (I.lti (0.016 (0.011 (0.013 (0.816 (1.012
85/89/83 (8.319 (8.806 (0.106 (8.s11 (8.111 (I.812 (8.811 (0.010 (0.009
85/09/89 (0.817 (I.114 (8.115 (0.014 (0.017 (B.013 (0.028 (0.010 (I.012
85/19/16 (0.810 (I.813 (0.013 (8.010 (8.114 (8.011 (0.016 (0.810 (0.112
85/19/23 (0.813 (0.016 (0.016 (0.016 (0.016 (0.011 (0.016 (0.009 (I.006
05/19/30 (I.018 (0.020 (0.107 (I.005 (0.889 (I.012 (2.011 (0.810 (0.807
85/18/87 (I.009 (8.015 (0.089 (I.II0 (0.012 (0.011 (I.511 (I.006 (I.009
85/10/15 (8.012 (I.013 (8.010 (I.012 (I.006 (0.012 (I.000 (I.000 (0.010
05/11/21 (8.018 (0.017 (8.008 (I.818 (0.189 (I.013 (0.019 (1. 111 (0.016
05/10/20 (1.012 (I.016 (0.816 (0.011 (I.013 (0.812 (8.809 (0.109 (0.017
05/11/04 (0.087 (0.820 (0.011 (I.012 (I.110 (0.003 (0.012 (8.104 (1.018
85/11/12 (0.010 (8.010 (0.007 (8.009 (0.816 (0.007 (I.004 (0.085 (0.084
85/11/19 (0.013 (0.011 (0.807 (4.811 (0.021 (I.012 (0.003 (I.014 (1.007
85/11/25 * (0.019 (0.813 (0.013 (0.110 (0.013 (I.008 (0.109 (0.187
85/12/02 (0.0I0 (0.010 (0.011 (0.007 (0.011 (0.011 (I.007 (I.009 (0.008
05/12/19 (8.011 (0.816 (0.016 (0.818 (0.019 (0.008 (0.012 ~4 ( . 0

/12/16 (O. (0.011 0.01 (0.089 (0.010 (8.011 (0.015 (. 2
(0.01!(0.01 (8. (8.016 0.01 (0.110 (0.009 (8.818 (0.812 (I.8110 /12/23

85/12/30 (0.016 (0.114 (8.005 (8.087 (0.010 (0.017 (I.013 (1.015 (0.012

M M M M M M M M M M M W W
_ _ _ _ _ _ _ _ _ _ - _ - - _ _ - - . .-_ - _
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TABLE 14

DIRECT RADIATION MEASUREMENT RESULTS (1985)

Results in Units of mrem /Std. Month 2 Sigma

JANUARY APRIL JULY OCTOBER LOCATION

STATION THROUCH THROUGH THROUGH THROUGH (DIRECTION AND

NUMBER LOCATION MARCH JUNE SEPTEMBER DECEMBER
DISTANCE)

3 D1 on Site 9.4!1.2 5.8!0.2 12.2!1.2 14.7 1.9 0.2 miles @ 69*

4 D2 on Site 6.6!0.9 5.6!0.4 6.l!0.4 5.7!0.1 0.4 miles @ 140*
5 E on Site 6.3!0.8 5.2 0.6 5.710.5 5.210.3 0.4 miles @ 175*
6 F on Site 5.710.4 4.720.2 5.2!0.9 4.7!0.7 0.5 miles @ 210'
7* G on Site 5.7!0.6 4.4!0.1 6.4 0.4 5.4!0.7 0.7 miles @ 250'
8* R-5 off-site-Control 6.310.9 5.4!0.4 7.7!0.5 5.410.4 16.4 miles @ 42'
9 D1 off Site 5.5!0.6 4.810.2 6.6 0.2 5.1 0.4 11.4 miles @ 80*

cn 10 D2 off Site 5.6!0.5 5.0!0.2 6.510.3 4.7!0.4 9.0 miles @ 117"
11 E off Site 4.810.8 4.7!0.1 6.4 0.8 4.6!0.2 7.2 miles @ 160*b*

12 F off Site 5.5 0.7 4.710.2 6.3!0.4 5.l!0.5 7.7 miles @ 190*
13 G off . te 5.8!0.9 4.8!0.4 6.4 0.3 4.810.4 5.3 miles @ 225*
14* DeMass Tu, SW Oswego-Control 6.1 1.1 4.710.3 6.8 0.4 5.0!0.2 12.6 miles @ 226*
15* Pole 66, W. Boundary-Bible Camp 5.211.1 3.9 0.1 6.0 0.7 4.7i0.4 0.9 miles @ 237*
18* Energy Info. Center-Lamp Post. SW 5.8 1.0 5.0!0.2 7.0 0.3 5.310.3 0.4 miles @ 265*
19 East Boundary-JAF, Pole 9 6.4!1.2 5.2!0.4 6.3!0.5 4.7!0.2 1.3 miles @ 81*

23* H on Site 7.421.4 5.2 0.4 8.4 0.9 7.410.5 0.8 miles @ 70*

24 I on Site 6.210.6 4.8!0.2 7.5!0.3 5.0!0.3 0.8 miles @ 98*

25 J on Site 6.3!0.6 4.7!0.3 6.2!0.5 4.6!0.4 0.9 miles @ 110*
26 K on Site 6.0!0.6 5.620.1 5.9!0.4 4.620.3 0.5 miles @ 132*
27 N. Fence, N. of Switchyard, JAF 15.3!4.4 8.6 1.0 21.615.5 26.1 6.2 0.4 miles @ 60*

28 N. Light Pole, N. of Screenhouse, JAF 22.718.4 13.3!3.2 28.227.8 33.9!!2.4 0.5 miles @ 68*

29 N. Fence, N. of W. Side
Screenhouse, JAF 33.6!!1.3 32.728.1 45.2!8.3 55.2 14.1 0.5 miles @ 65*

30 N. Fence (NW) JAF 12.0!2.5 6.510.7 17.6!2.8 20.l!3.6 0.4 miles @ 57*

31 N. Fence (NW) NMP-1 8.9!1.2 7.6!0.8 10.2!2.4 7.8 1.2 0.2 miles @ 276*
39 N. Fence, Rad. Waste-NMP-1 12.9!3.6 12.3!1.3 14.6!2.2 11.4!2.2 0.2 miles @ 292*



_______________ _

TABLE 14 CONTINUED

DIRECT RADIATION MEASUREMENT RESULTS (1985)

Results in Units of mrem /Std. l'onth 1 2 Sigma

JANUARY APRIL JULY OCTOBER LOCATION

STATION TilROUGH THROUGH THROUGH THROUGH (DIRECTION AND

DISTANCE)(3)NUMBER LOCATION MARCH JUNE SEPTEMBER DECEMBER

47 N. Fence, NE, JAF (1) .0 15.4!1.8 14.7 2.2 0.6 miles @ 69*
49* Phoenix, NY-Control 5.4 0.6 .2 6.4 0.4 4.4!0.4 19.8 miles @ 170*
51 Liberty & Bronson Sts., E of OSS 5.6!0.6 .2 6.4 0.3 5.2!0.5 7.4 miles @ 233*
52 East 12th & Cayuga Sts., Osw. School 5.4!0.3 .. 7!0.2 6.l!0.4 4.2 0.2 5.8 miles @ 227*
53 Broadwell & Chestnut Sts.-Fulton H.S. 5.6!0.5 6.220.4 6.8 0.8 4.7 0.3 13.7 miles @ 183*
54 Liberty St. & Co. Rt.16-Mexico H.S. 5.421.4 4.7!0.2 6.0!0.2 4.4!0.3 9.3 miles @ 115*
55 Cas Substation Co.Rt.5-Pulaski 5.2!0.3 5.l!0.3 6.110.3 5.4!0.8 13.0 miles @ 75*
56* Rt.104-New Haven SCH.(SE Corner) 5.3 0.5 5.3!0.5 6.5!0.4 5.2!0.6 5.3 miles @ 123*
58* Co. Rt.lA-ALCAN(E. of Entrance Rd.) 5.3!0.6 5.0!0.4 6.6 0.5 4.3!0.3 3.1 miles @ 220*

tn 59 Environmental Lab-JAF 14.512.2 6.210.6 8.4!0.8 7.9!1.5 0.5 miles @ 95*
75* Unit 2, N. Fence, N. of Reactor Bldg. 6.7iO.4 4.8!0.5 7.0!0.4 5.2 0.4 0.1 miles @ 5*'#

".0!0.6 7.0!0.4 5.4 0.6 0.1 miles @ 25*76* Unit 2, N. Fence, N. of Change llouse 8.8!3.0 .

77* Unit 2, N. Fence, N. of Pipe Bldg. 10.l!2.1 6.1 0.4 7.711.4 6.2!0.4 0.2 miles @ 45"
78* JAF, E. of E. Old Lay Down Area 6.l!0.9 5.0!0.4 7.2!0.2 5.2!0.3 1.0 miles @ 90*
79* Co. Rt.29, Pole #63, 0.2mi.

S. of Lake Rd. 5.4!0.9 4.li0.2 6.4!0.4 4.0!0.2 1.1 miles @ 115*
80* Co. Rt.29, Pole #54, 0.7mi. S.of Lake Rd. 5.6 0.8 4.620.2 6.8!0.4 5.2!0.6 1.4 miles @ 133'
81* Miner Rd., Pole #16, 0.5mi. W. of Rt. 29 5.2 0.4 4.2 0.3 6.2!0.4 (1) 1.6 miles @ 159*
82* Miner Rd., Pole #11, 1.lmi. W. of Rt.29 5.2!0.5 4.4!0.2 6.2!0.6 4.4!0.2 1.6 miles @ 181*
83* Lakeview Rd., Tree 0.45 mi.

N. of Miner Rd. 5.2!0.7 4.4 0.3 6.2i0.6 4.2 0.3 1.2 miles @ 200*
84* Lakeview Rd., N., Pole #6117, 200ft. N.

of Lake Rd. 5.0t0.7 4.3!0.2 6.2!0.5 4.2 0.4 1.1 miles @ 225*
85* Unit 1, N. Fence, N. of W. Side of

Screen House 12.2!3.4 9.4!0.9 12.613.4 9.8!2.0 0.2 miles @ 294*
86* Unit 2, N. Fence, N. of W. Side of

Screen House 7.2!1.1 5.110.5 7.020.4 7.9!1.8 0.1 miles @ 315*
87* Unit 2, N. Fence, N. of E. Side of

Screen House 8.111.8 6.4!0.8 8.0!0.6 5.2 0.8 0.1 miles @ 341*
88* Demster Beach Rd., Pole #35, 0.6mi.

N. of Rt.1. 5.6!0.4 4. 7!0.1 (1) (1) 4.8 miles @ 97*

M M W W W W W W W W M M W W W W W m m
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TABLE 14 CONTINUED

DIRECT RADIATION MEASUREMENT RESULTS (1985)

Results in Units of mrem /Std. Month ! 2 Sigma

JANUARY APRIL JULY OCTOBER LOCATION

STATION THROUGH THROUGH THROUGH THROUGH (DIRECTION AND

NUMBER LOCATION MARCH JUNE SEPTEMBER DECEMBER
DISTANCE)

89* Leavitt Rd., Pole #16, 0.4mi. S. of Rt. 1 5.221.1 4.4!0.3 7.It0.2 4.3!0.4 4.1 miles @ 111*
90* Rt. 104, Pole #300, 150ft. E. of Keefe Rd. 5.4!0.8 4.0!0.1 6.0 0.6 4.4 0.3 4.2 miles @ 135'
91* Rt. SIA, Pole #59, 0.8mi. W. of Rt. 51 5.2!0.6 4.l!0.3 4.9 0.3 4.2 0.3 4.8 miles @ 156'
92* Maiden Lane Rd., Power Pole, 0.6mi.,

S. of Rt. 104 5.9!0.6 5.020.1 5.8!0.4 4.6 0.2 4.4 miles @ 183*
93* Rt.53 Pole 1-1, 120ft. S. of Rt. 104 5.6!0.9 4.4!0.2 5.8!0.2 5.5!0.8 4.4 miles @ 205"
94* Rt.1, Pole #82, 250ft. E. of Kocher Rd. 5.2!0.3 4.110.1 6.0!0.4 4.2!0.4 4.7 miles @ 223'
95* Lakeshore Camp Site, from Alcan W.

tn Access Rd. Pole #21, 1.2mi. N. of Rt.1 5.3!0.4 4.l!0.1 5.8 0.4 4.1!0.3 4.1 miles @ 237*
#' 96* Creamery Rd., 0.3mi. S. of Middle Rd.

Pole 1} 5.l!0.6 4.5!0.5 6.3 0.4 5.2 0.3 3.6 miles @ 199*
97* Rt.29. Pole #50, 200ft. N. of Miner Rd. 5.4 0.6 4.4!0.1 6.4!1.0 4.6 0.2 1.8 miles @ 143*
98* Lake Rd., Pole #145, o.15mi. of Rt. 29 5.821.1 4.8!0.2 6.8!0.4 4.6!0.2 1.2 miles @ 10l*
99 NMP Rd . , 0. 4mi . N . o f Lake Rd . , ENV.

Station R1 off-site 5.6tl.1 5.2 0.2 6.8!0.6 5.0!0.4 1.8 miles @ 88*
100 Rt. 29 and Lake Rd., Env. Sta. R2 offsite 5.2!0.4 4.6io.3 6.6!0.2 5.2!0.8 1.1 miles @ 104*
101 Rt. 29, 0.7mi. S. of Lake Rd.,

Env. Station R 36.0!0.7 4.3!0.4 6.4 0.6 4.8!0.4 1.5 miles @ 132*
102 - EOF /Env. Lab, Oswego Co. Airport (Fulton

Airport, Rt. 176) (2) (2) 6.3!0.8 4.8!0.5 11.9 miles @ 175*
103 E1C, East Garage Rd., Lamp Post

R3 offsite (2) 6.8!0.4 (1) 4.7!0.2 0.4 miles @ 267*

(1) TLD lost in field.
(2) TLD not established during that quarterly period.
(3) Direction and distance based on NMP-2 Reactor Centerline and Sixteen 22.5*

sector grid.
* Technical Specification location.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 15

CONTINUOUS RADIATION MONITORS * (GM)

mR/hr

FIRST HALF g|mR/hr g

LOCATION PERIOD: 1985 MIN. MAX. AVG.

G Offsite** 12/27/84 to 1/24/85 0.010 0.030 0.015
1/24 to 2/22 0.010 0.016 0.012
2/22 to 3/21 0.010 0.016 0.012 3'
3/21 to 4/17 0.010 0.016 0.012 3
4/17 to 5/16 0.010 0.030 0.018
5/16 to 6/11 0.010 0.021 0.012
6/11 to 7/10 0.010 0.020 0.012

D Onsite 12/26/84 to 1/23/85 0.013 0.043 0.020y
1/23 to 2/21 0.012 0.093 0.025
2/21 to 3/21 0.010 0.020 0.013
3/21 to 4/17 0.012 0.021 0.012
4/17 to 5/15 0.010 0.023 0.013 |5/15 to 6/12 0.010 0.020 0.013
6/12 to 7/10 0.010 0.045 0.025

D Onsite 12/26/84 to 1/23/85 0.012 0.046 0.016 32 1/23 to 2/21 0.011 0.062 0.015 m
2/21 to 3/21 0.013 0.023 0.015
3/21 to 4/17 0.011 0.023 0.016
4/17 to 5/16 0.012 0.022 0.016
5/16 to 6/12 0.011 0.022 0.015
6/12 to 7/10 0.010 0.023 0.010

E Onsite 12/26/84 to 1/23/85 0.010 0.046 0.018
1/23 to 2/21 0.012 0.062 0.017
2/21 to 3/21 0.010 0.022 0.016
3/21 to 4/17 0.010 0.022 0.017
4/17 to 5/16 0.010 0.022 0.015 |
5/16 to 6/12 0.010 0.022 0.016

g6/12 to 7/10 0.013 0.023 0.017

F Onsite 12/26/84 to 1/23/85 0.013 0.072 0.023
1/23 to 2/21 0.011 0.050 0.018
2/21 to 3/21 0.010 0.025 0.017
3/21 to 4/17 0.010 0.030 0.018 1

'4/17 to 5/16 0.010 0.032 0.021
5/16 to 6/12 0.015 0.033 0.020
6/12 to 7/10 0.015 0.033 0.025

* Detectors are " bugged" to insure on-scale readings.

|
** Monitor located at G offsite station after 01/08/85 because

former monitoring station moved to meet air sampling re uire-
ments of the new Technical Spec fications effective 1/1 85.
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TABLE 15 (cont.)

CONTINUOUS RADIATION MONITORS * (GM)

mR/hr

SECOND HALF
mR/hr

LOCATION PERIOD: 1985 MIN. MAX. AVG.

G Offsite** 07/10/85 to 08/06/85 0.010 0.021 0.012
08/06 to 09/04 0.010 0.057 0.012I 09/04 to 10/03 0.011 0.060 0.040
10/03 to 11/01 0.010 0.050 0.040
11/01 to 11/27 0.015 0.034 0.022
11/27 to 12/20 0.010 0.026 0.014

D Onsite 07/10/85 to 08/09/85 0.010 0.045 0.023I 1 08/09 to 09/06 0.012 0.048 0.023
09/06 to 10/03 0.010 0.060 0.020
10/03 to 10/31 0.012 0.050 0.020

1 10/31 to 11/27 0.010 0.050 0.016
11/27 to 12/20 0.010 0.035 0.019

D Onsite 07/10/85 to 08/09/85 0.011 0.023 0.016
2 08/09 to 09/06 0.010 0.028 0.018

09/06 to 10/03 0.013 0.050 0.019I 10/03 to 10/31 0.012 0.028 0.015
10/31 to 11/27 0.011 0.026 0.016
11/27 to 12/20 0.011 0.024 0.015

E Onsite 07/10/85 to 08/09/85 0.010 0.023 0.017
08/09 to 09/06 0.010 0.021 0.013I 09/06 to 10/03 0.010 0.074 0.023
10/03 to 11/01 0.010 0.023 0.013
11/01 to 11/27 0.010 0.022 0.014

g 11/27 to 12/20 0.010 0.022 0.013

F Onsite 07/10/85 to 08/09/85 0.015 0.035 0.024 !I 08/09 to 09/06 0.017 0.038 0.023
09/06 to 10/03 0.014 0.032 0.022 :
10/03 to 11/01 0.013 0.049 0.020

I 11/01 to 11/27 0.012 0.042 0.022
11/27 to 12/21 0.012 0.031 0.019

I
Detectors are " bugged" to insure on-scale readings.*

** Monitor located at G offsite station after 01/08/85 because
former monitoring station moved to meet air sampling require-
ments of the new Technical Specifications effective 1/1 85.
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TABLE 15 (cont.)

CONTINUOUS RADIATION MONITORS * (GM)

mR/hr

FIRST HALF I

mR/hr

LOCATION PERIOD: 1985 MIN. MAX. AVG.

G Onsite 12/26/84 to 1/23/85 0.010 0.046 0.018
1/23 to 2/21 0.010 0.030 0.012

|2/21 to 3/21 0.013 0.028 0.020
3/21 to 4/17 0.013 0.034 0.020
4/17 to 5/16 0.015 0.033 0.020
5/16 to 6/12 0.013 0.040 0.022
6/12 to 7/10 0.012 0.033 0.021

H Onsite 12/26/84 to 1/23/85 0.010 0.058 0.020

|1/23 to 2/21 0.010 0.043 0.017
2/21 to 3/21 0.010 0.090 0.022
3/21 to 4/17 0.012 0.090 0.030
4/17 to 5/16 0.015 0.180 0.060 3
5/16 to 6/12 0.015 0.180 0.050 g
6/12 to 7/10 0.010 0.090 0.030

I Onsite 12/26/84 to 1/23/85 0.010 0.040 0.018
1/23 to 2/21 0.013 0.061 0.018
2/21 to 3/21 0.015 0.030 0.020
3/21 to 4/17 0.012 0.025 0.018 E
4/17 to 5/16 0.011 0.030 0.016 5
5/16 to 6/12 0.012 0.028 0.018
6/12 to 7/10 0.013 0.030 0.019

J Onsite 12/26/84 to 1/23/85 0.010 0.030 0.012
1/23 to 2/21 0.010 0.021 0.012

g2/21 to 3/21 0.010 0.013 0.012
3/21 to 4/17 0.011 0.016 0.012
4/17 to 5/16 0.010 0.019 0.014
5/16 to 6/12 0.010 0.018 0.013
6/12 to 7/10 0.010 0.042 0.022

K Onsite 12/26/84 to 1/23/85 0.012 0.053 0.019
1/23 to 2/21 0.010 0.016 0.012
2/21 to 3/21 0.010 0.031 0.018
3/21 to 4/17 0.010 0.032 0.020
4/17 to 5/16 0.010 0.035 0.018 3
5/16 to 6/12 0.013 0.036 0.020 5
6/12 to 7/10 0.011 0.030 0.018

I
Detectors are " bugged" to insure on-scale readings.*

I
I
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TABLE 15 (cont.)

CONTINUOUS RADIATION MONITORS * (GM)

mR/hr

SECOND HALF
mR/hr

LOCATION PERIOD: 1985 MIN. MAX. AVG.

G Onsite 07/10/85 to 08/07/85 0.012 0.032 0.020
08/07 to 09/06 0.012 0.034 0.017I 09/06 to 10/03 0.010 0.030 0.017
10/03 to 11/01 0.010 0.031 0.015
11/01 to 11/27 0.010 0.022 0.013
11/27 to 12/20 0.010 0.024 0.013

H Onsite 07/10/85 to 08/09/85 0.012 0.195 0.040I 08/09 to 09/06 0.013 0.200 0.080
09/06 to 10/03 0.010 0.170 0.055
10/03 to 10/31 0.010 0.100 0.045

8 10/31 to 11/27 0.014 0.110 0.040
11/27 to 12/20 0.013 0.061 0.030

I Onsite 07/10/85 to 08/09/85 0.010 0.026 0.019
'

08/09 to 09/06 0.010 0.025 0.014
09/06 to 10/03 0.013 0.050 0.019I 10/03 to 10/31 0.012 0.039 0.019
10/31 to 11/27 0.012 0.030 0.019
11/27 to 12/20 0.010 0.028 0.016

I
J Onsite 07/10/85 to 08/09/85 0.025 0.048 0.032

08/09 to 09/06 0.010 0.049 0.031I 09/06 to 10/03 0.010 0.045 0.028
10/03 to 10/31 0.020 0.048 0.029
10/31 to 11/27 0.010 0.055 0.023
11/27 to 12/20 0.010 0.085 0.015

K Onsite 07/10/85 to 08/09/85 0.010 0.034 0.019I 08/09 to 09/06 0.011 0.027 0.016
09/06 to 10/03 0.010 0.030 0.015
10/03 to 10/31 0.010 0.026 0.013

I 10/31 to 11/27 0.010 0.023 0.013
11/27 to 12/20 0.010 0.023 0.013

I
Detectors are " bugged" to insure on-scale readings.*

I
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TABLE 16

CONCENTRATIONS OF 10 DINE-131 IN MILK

Results in Units of pCi/1 + 2 sigma

Station * 05/06/85 06/03/85 07/08/85(a) 07/22/85 08/05/85 08/19/85 09/09/85 09/23/85

16 <0.18 <0.44 <0.22 (0.15 <0.44 <0.39 <0.38 <0.20

4 <0.18 <0.20 (0.20 (0.16 <0.29 <0.23 <0.17 <0.49

7 <0.23 <0.27 <0.24 <0.15 <0.39 <0.28 <0.22 <0.24

40 (Control) <0.21 <0.18 <0.27 (0.14 <0.25 <0.22 <0.31 <0.21

50 <0.22 <0.25 <0.27 <0.19 <0.27 <0.26 <0.37 <0.22
$

55 <0.27 <0.26 <0.33 <0.19 <0.40 <0.28 <0.27 <0.25

60 <0.29 <0.35 (0.38 <0.21 <0.41 <0.28 <0.25 <0.27

.

* Corresponds to sample locations listed on Figure 4, Section VII.
(a) I-131 analysis required twice per month due to implementation of new RETS (July 1, 1985)
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TAELE 16
(Continued)

CONCENTRATIONS OF 10 DINE- 131 IN MILK

I Results in Units of pCi/l + 2 sigma

i

Station * 10/07/85 10/21/85 11/04/85 11/18/85 12/02/85 12/16/85

16 <0.42 <0.27 <0.21 <0.39 <0.22 <0.21

4 <0.22 <0.34 <0.21 <0.30 <0.21 <0.22

7 <0.25 <0.29 <0.23 <0.32 <0.40 <0.21

40 (Control) <0.44 <0.29 <0.43 <0.29 <0.20 <0.20

as 50 <0.25 <0.35 <0.19 <0.20 <0.24 <0.26
o

1 55 <0.38 <0.32 <0.26 <0.22 <0.25 <0.25

60 <0.20 <0.35 (0.45 <0.28 <0.24 <0.18

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

|
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TABLE 17
CONCENTRATIONS OF CAMMA EMITTERS IN MILK

(MONTHLY COMPOSITE SAMPLES) *
Results in Units of pC1/1 + 2 sigma

05/06/85 06/03/85 07/08/85 *) 07/22/85 08/05/85 08/19/85 09/09/85 09/23/85I
to to

STATION * NUCLIDES 05/20/85 06/17/85

No. 16 E-40 1180+120 I400+140 1270+130 1440+140 824+82 1320+130 1310+130 1320+130
Cs-134 (978 (4!3 (7!8 (472 (779 (4!3 (8!! <3!9
Cs-137 <8.7 (5.6 (7.6 (5.2 (7.9 (4.6 (7.9 (4.5
La/Ba-140 <!4.0 (6.4 <8.6 (5.9 (7.7 <5.0 (9.7 (5.7
Others (LLD (LLD (LLD (LLD (LLD (LLD (LLD (LLD

No. 4 K-40 1220+120 1220+126 1430+140 1310+130 1380+140 1220+120 1350+140 1350+140
Cs-134 (6!! (470 (5!5 (4!3 <5!9 <774 <5!2 (379
Cs-137 (6.7 (4.2 (6.5 (4.9 (6.3 <7.8 <6.0 (4.3
La/8a-140 (8.1 (6.9 (7.3 (6.4 <!3.0 <10.0 <7.6 (5.6
Others (LLD (LLD (LLD (LLD (LLD (LLD (LLD (LLD

No. 7 K-40 1320+130 1310+130 1240+120 1350+140 1120+110 1310+130 1220+120 1230+120
fS Cs-134 (6!6 <5!4 (5!6 <4!4 <575 (471 <5!6 (472

Cs-137 (7.8 <5.5 (6.9 (4.1 (6.3 (4.0 (6.4 <4.3
La/Ba-140 (9.6 (8.9 (8.0 <5.3 <!2.0 (5.7 (9.7 (6.1
Others (LLD (LLD (LLD (LLD (LLD <LLD (LLD (LLD

No. 40 (Control) K-40 1450+150 1360+140 1470+150 1370+140 !!30+110 1430+140 1320+130 1410+140
Cs-134 (6!4 <474 <5!2 <3!9 (7!6 (575 <5!4 <3!9
Cs-137 <5.7 (4.1 <5.1 <3.9 <6.8 <5.5 <5.5 <4.3
La/Ba-140 (8.9 (6.3 (6.5 (6.1 <7.3 <7.1 (6.5 <5.3
Others (LLD <LLD (LLD (LLD (LLD (LLD (LLD (LLD

* Correspond. to sample locations noted on Figure 4. Section VII.

I*} Composite samples for May and June only. Starting with July, CSA required twice per month as a result of new RETS implementation, July 1, 1985.
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TABIE 17 (cont.)
CONCENTRATIONS OF CAMMA EMITTERS IN HILK

(MONTHLY COMPCSITE SAMPLES)(*
Results in Units of pC1/1 + 2 sigma

I05/06/85 06/03/85 07/08/85 " 07/22/85 08/05/85 08/19/85 09/09/85 09/73/85
to to

STATION * NUCLIDES 05/20/85 06/17/85

No. 50 K-40 1110+110 1330+130 1140+110 1270+130 1150+120 1260+130 1510+150 1260+130

Cs-134 (776 (4!4 (672 (6!7 (577 (5!8 (6!2 (6!2
Cs-137 (6.9 (4.4 (6.2 (6.3 (5.7 (5.8 <6.0 <5.7 'q
La/Ba-140 (c.7 (6.I (8.7 (8.2 (7.3 (7.9 <5.9 (7.6

others (LLD (LLD (LLD (LLD <LLD (LLD (LLD (LLD

No. 55 K-40 1400+140 1370+140 1520+150 1380+140 1450+150 1290+130 1320+130 1400+140

Cs-134 (4!4 <4!1 (3!8 (4!2 (7!2 (4!) <4!5 <4!5
Cs-137 (4.4 (4.3 <3.9 (4.4 <6.7 (4.6 (4.0 <4.8
La/Ba-140 (7.4 (5.8 <5.0 <5.3 (6.4 (6.2 (5.4 (6.3

Others (LLD (LLD (LLD (LLD (LLD (LLD (LLD (LLD

as No. 60 K-40 1370+140 1360+140 1410+140 1480+150 1520+150 1460+150 1380+140 1390+140

bJ Cs-134 <4!7 <4!6 (4!5 <4!1 (472 (470 <472 (4!4
Cs-137 (4.8 (4.5 <4.1 <4.5 (4.4 (4.1 (4.6 <4.4
La/Ba-140 (5.7 <7.0 (5.2 (6.1 (4.1 (5.8 <5.1 (6.1
Others (LLD (LLD <LLD (LLD (LLD (LLD (LLD (LLD

* Corresponds to sample locations noted on Figure 4. Section Vll.

("I Composite samples for May and June only. Starting with July. CSA required twice per month as a result of new RETS implementation. July 1. 1985.
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TABLE 17 (cont.)
CONCENTRATIONS OF CAMMA EMITTERS IN MILK

Results in Units of pCl/l + 2 sigma

STATION * NUCLIDES 10/07/85 10/21/85 11/04/85 11/18/85 12/02/85 12/16/85

No. 16 K-40 1350+140 1170+120 1360+140 1280+130 1100+I10 1470+150
Cs-134 (4!3 (5!9 (5!6 (673 (6.7 (4!!
Cs-137 (4.4 (6.0 <5.4 (6.2 (6.5 (3.9

La/Ba-140 <5.1 (8.7 (4.7 (7.7 (7.3 (4.4

Others (LLD (LLD (LLD (LLD (LLD (LLD

No. 4 K-40 1430+140 1290+130 1390+140 1440+140 1270+130 1490+150
Cs-134 (4!! (870 (777 (476 (479 (870
Cs-137 (4.2 (7.0 <7.8 (4.3 <5.1 <7.9
La/Ba-140 <5.6 <10.0 <6.9 (6.5 (5.4 (8.'

Others (LLD (LLD (LLD (LLD (LLD '',LD

No. 7 K-40 1290+130 1290+130 1250+130 1340+130 1350 +140 t. .ws!'n

Cs-134 (5!4 (4!5 (5!7 <4!4 <5!! <5!9
Cs-137 (5.3 (4.7 (5.8 <4.3 (6.0 <6.0
La/Ba-140 (6.3 (6.0 <5.7 (5.6 (6.6 (6.2

others (LLD (LLD (LLD (LLD (LLD (LLD
Ch
LJ

No. 40 (Control) K-40 1330+130 1370+140 1290+130 1350+130 1400+140 1370+140
Cs-134 (7!6 (5!8 (471 <4!3 <570 <776
Cs-137 (7.0 (6.0 (4.2 (4.2 <4.6 (6.9

La/Ba-140 (8.8 (7.5 (4.0 (7.7 <5.1 (8.7

Others (LLD (LLD (LLD (LLD (LLD (LLD

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

M M M M M M M m e m e
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TABLE 17 (cont.)
CONCENTRATIONS OF CAMMA EMITTERS IN MILK

Results in Units of PC1/1 + 2 signa

STATION * NUCLIDES 10/07/85 10/21/85 11/04/85 11/18/85 12/02/85 12/16/85

No. 50 K-40 1300+130 1290+130 1270+130 1280+130 1110+110 1300+130
Cs-134 <779 (4!3 (672 (672 (5!3 (878
Cs-137 <7.5 <4.1 <7.1 (5.6 (5.3 <8.7
La/Ba-140 (9.3 <6.1 (7.7 (7.3 (6.6 (6.2
Others (LLD (LLD (LLD (LLD (LLD (LLD

No. 55 K-40 1300+130 1270+130 1390+140 1390+140 1460+150 1300+130
cm Cs-134 <574 (6~3 (673 (4!5 <3!6 <674
** Cs-137 (6.1 (6.0 <6.4 <4.6 <3.5 <6.4

La/Ba-140 (8.1 <6.6 (7.1 (5.7 (4.4 <7.9
Others (LLD (LLD (LLD (LLD <LLD (LLD

No. 60 K-40 1280+130 1320+130 1270+130 1300+430 1290+130 1340+130
Cs-134 (670 (476 <4!! (470 (378 (470
Cs-137 <5.9 (4.4 (4.2 (4.5 <3.8 (4.1
La/Ba-140 <8.5 (5.0 (4.1 (6.0 <3.6 (4.0
Others (LLD (LLD (LLD (LLD (LLD (LLD

'
* Corresponds to sample locations noted on Figure 4. Section V11.



TABLE 18

CONCENTRATIONS OF STRONTIUM-90 IN MILK

Results in Units of pCi/l +; 2 sigma

Station * May June July (a) August

(Composite) (Composite)

16 2.2 + 0.5 0.9 + 0.5 3.4 + 0.8 3.0 + 1.2

4 2.2 + 0.7 0.9 + 0.4 4.2 + 0.8 1.0 + 0.4

7 3.0 + 0.6 0.8 + 0.4 1.9 + 0.8 2.4 + 0.6

40 (Control) 2.1 + 0.4 2.0 + 0.6 3.3 + 0.8 2.2 + 1.1

50 2.1 7 0.7 3.2 T 0.5 1.9 7 0.3 1.6 7 0.6
55 4.4 + 0.7 1.5 + 0.3 (b) (b)
60 2.6 j; 0.7 1.1 f; 0.5 (b) (b)

,

s.n

Station * September October November December

16 2.6 + 0.5 2.1 + 1.1 2.2 + 0.5 0.4 + 0.2

4 2.0 + 0.6 2.5 + 0.5 1.9 + 0.5 2.4 + 1.0

7 2.6 + 0.9 2.4 + 0.4 2.3 + 0.5 2.2 + 0.6

40 (Control) 1.5 j;0.8 2.0 + 0.5 1.7 j;0.5 2.4 j;0.6
,

50 3.3 + 0.7 1.7 + 0.4 2.0 + 0.9 1.3 + 0.5

55 (b) (b) (b) (b)
60 (b) (b) (b) (b)

Corresponds to sample locations listed on Figure 4. Section VII.*

(a) Sr-90 analysis no longer required by new RETS af ter July 1,1985. Ilowever, Sr-90 analysis was performed for

July thru December on stations 4, 7, 16, 40 and 50.
(b) Sr-90 analysis not performed at this location.

M M M M M M M M M M M M M M M M M M M



| TABLE 19
W MILCH ANIMAL CENSUS

SPRING 1985

NUMBER OF NUMBER
TOWN OR AREA (a) CENSUS MAP ( DEGREES DISTANCE OF MILCH ANIMALS
Scriba 1(b) 220" 3.0 miles NoneI 16* 190* 5.2 44C

2 195* 8.0 ND
3 190* 4.5 2C

I 6(b) 62* 2.2 1C

26(b) 115* 1.6 None

New Haven 8 130* 9.2 33CI 9 95* 5.2 42C
4* 113' 7.8 78C

45 125* 8.0 None

I 10(b) 130* 2.6 33C
5 146' 7.2 45C

11 130' 8.5 40C
7* 107* 5.5 69CI 48 141' 2.9 None

Mexico 12 107* 11.5 70C

I 13 114* 11.2 2C
14 120' 9.8 70C
15 100* 10.8 37C
17 115* 10.2 43CI 18 110* 10.0 48C
19 132* 10.5 42C
20 123* 11.2 None

I 60* 90* 9.5 35C
50* 95* 8.2 150C
55* 95* 9.0 54C
21 112* 10.5 75CI 49*** 88* 7.9 1G(2)

Richland 22 85* 10.2 40C
23 92* 10.5 75C

Oswego 24 214' 8.8 None

Hannibal 40** 220" 15.2 30C

Volney 25 182* 9.5 None

TOTALS: 1158 Cows
1 Goat

I C Cows=

G Coats=

Milk sample location* =
** = Milk sample control location

0** = new location
ND = Did not wish to participate in the survey

(1) References Figure 4=

I None=
(2) = Goat is not currently producing milk.

No cows or goats at that location. Location was a previous
location with cows or goats.

I (b)
a) Census performed out to a distance of approximately ten miles.=

( Location within three miles.=
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TABLE 20

CONCENTRATIONS OF CAMMA EMITTERS IN VARIOUS FOOD PRODUCTS

Results in Units of pCi/g(wet) + 2 sigma
_

COLLECTION SAMPLE

SITE DATE DESCRIPTION Be-7 K-40 Co-60 Cs-134 Cs-137 Others

A 5-3-85 Eggs <0.28 0.94+0.24 <0.006 <0.020 <0.014 (LLD
B 6-5-85 Eggs <0.20 1.29+0.31 <0.021 <0.021 <0.024 <LLD

C 5-20-85 Eggs <0.26 1.29+0.33 <0.015 <0.021 <0.017 <LLD
_

D (control) 5-14-85 Eggs <0.17 1.03+0.23 <0.018 <0.013 <0.013 <LLD

A 5-3-85 Poultry <0.38 3.37+0.51 <0.022 <0.027 <0.024 <LLD

B 6-5-85 Poultry <0.20 3.45+0.40 <0.023 <0.020 <0.022 <LLD

$ C 5-20-85 Poultry <0.41 2.20[0.39 <0.029 <0.030 <0.032 <LLD

D (control) 5-14-85 Poultry <0.26 2.44+0.46 <0.020 <0.021 <0.024 <LLD

E 4-29-85 Beef <0.26 2.34+0.36 <0.015 <0.019 <0.013 <LLD

G 6-3-85 Beef <0.25 3.1970.42 <0.020 <0.026 <0.027 <LLD

H (control) 5-10-85 Beef <0.26 3.2310.42 <0.018 <0.020 (0.017 <LLD

E E E E E E E E M E M E M M M M M M
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TABLE 20
(continued)

CONCENTRATIONS OF CAMMA EMITTERS IN VARIOUS FOOD PRODUCTS

Results in Units of pCi/g(wet) + 2 sigma

COLLECTION SAMPLE
SITE DATE DESCRIPTION Be-7 K-40 Co-60 Cs-134 Cs-137 Others

A 10-30-85 Eggs <0.23 0.95+0.25 <0.016 <0.020 <0.013 <LLD

E 12-06-85 Eggs (0.17 1.15,+0. 3 2 <0.023 <0.015 <0.024 <LLD

F 12-10-85 Eggs <0.13 1.40+0.34 <0.021 <0.022 <0.022 (LLD
,

D (control) 11-19-85 Eggs <0.33 0.83+0.28 <0.019 <0.021 <0.021 <LLD

A 10-30-85 Poultry <0.20 2.98+0.45 <0.021 <0.013 <0.019 <LLD
as
oo B 12-06-85 Poultry <0.22 3.17+0.58 <0.029 <0.029 <0.028 <LLD

F 12-10-85 Poultry <0.16 3.03+0.44 (0.020 <0.017 <0.021 (LLD

D (control) 11-19-85 Poultry (0.38 3.02+0.50 <0.033 <0.026 <0.032 (LLD

I 11-04-85 Beef <0.22 2.36+0.36 <0.016 <0.016 <0.023 (LLD

J 11-29-85 Beef <0.19 2.6130.45 <0.021 <0.024 <0.030 (LLD

B 12-18-85 Beef <0.15 2.61+0.45 <0.021 <0.017 <0.024 (LLD
.

H (control) 11-29-85 Beef <0.21 2.70+0.27 <0.022 <0.023 <0.017 <tLD
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TABLE 20
(continued)

CONCENTRATIONS OF CAMMA EMITTERS IN VARIOUS FOOD PRODUCTS

Results in Units of pCi/g(wet) + 2 sigma
,

COLLECTION SAMPLE
SITE DATE DESCRIPTION Be-7 K-40 I-131 Cs-134 Cs-137 Others

N 9-16-85 Cabbage <0.150 2.05+0.26 <0.021 <0.019 <0.015 <LLD
.

0 9-16-85 Beet Greens <0.230 3.52+0.35 <0.032 <0.027 0.047+0.021 <LLD

P 9-16-85 Collard Creens (0.160 4.37+0.44 <0.021 <0.017 <0.017 <LLD

Q 9-16-85 Tomatoes <0.078 1.14+0.13 <0.013 <0.008 <0.009 <LLD

R 9-18-85 Tomatoes <0.150 2.34+0.27 <0.023 <0.017 <0.018 <LLD

[S S 0-16-85 Tomatoes <0.084 1.6510.17 <0.013 <0.010 <0.010 <LLD

M (control) 9-16-85 Swiss Chard <0.290 3.37+0.41 <0.047 <0.033 <0.033 <LLD

M (control) 9-16-85 Tomatoes <0.092 2.31+0.23 <0.014 <0.011 <0.011 <LLD

E E E E E E E E M M M E W M M M M M M
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TABLE 20
(continued)

CONCENTRATIONS OF CAMMA EMITTERS IN VARIOUS FOOD PRODUCTS

Results in Units of pCi/g(vet) + 2 sigma

COLLECTION SAMPLE
SITE DATE DESCRIPTION Be-7 K-40 I-131 Cs-134 Cs-137 others

K 9-16-85 Wild Grape Leaves 1.68+0.29 3.83+0.38 <0.053 <0.024 <0.032 <LLD

K 9-16-85 Oak Leaves 1.21+0.33 4.11+0.55 <0.059 <0.041 0.259+0.040 (LLD
K 9-16-85 Maple Leaves 1.69[[0.29 3.57[[0.40 <0.045 <0.026 <0.032 <LLD

L 9-04-85 Wild Grape Leaves 0.74+0.13 4.29+0.43 <0.019 <0.014 <0.016 (LLD
L 9-05-85 Oak Leaves 1.42+0.24 3.51+0.40 <0.040 <0.025 0.183+0.031 <LLD

L 9-05-85 Maple Leaves 0.80[[0.21 2.79[30.37 <0.037 <0.027 0.04310.022 (LLD
,

o
M (control) 9-16-85 Wild Grape Leaves 2.52+0.33 2.21+0.37 <0.058 <0.039 <0.037 (LLD

M (control) 9-16-85 Oak Leaves 1.22+0.18 2.77+0.30 <0.027 <0.015 <0.020 <LLD

M (control) 9-16-85 Maple Leaves 1.69+0.29 3.85+0.42 <0.048 <0.021 <0.023 <LLD

_ _ _ _ _ _ _ _ - - -
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TABLE 21

1986 RESIDENCE CENSUS

I
MAP METEOROLOGICAL

LOCATION DESIGNATION (a) SECTOR DEGREES DISTANCE

* N - -

* NNE - -

* NE - -

* ENE - -

Sunset Bay A E 80 1.4 miles

Lake Road B ESE 102* 1.1 miles

County Route 29 C SE 130* 1.4 miles

Miner Road D SSE 163* 1.6 miles

Miner Road E S 170* 1.6 miles

Lakeview Road F SSW 203 1.2 miles

Lakeview Road G SW 228 1.1 miles

Bible Camp Retreat H WSW 238 0.9 miles

* W - -

* WNW - -

* W - -

* NNW - -

I
* This meteorological sector is over Lake Ontario. There are no

residences within three miles.

|(a) See Figure 3, Section VII.

I
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TABLE 22

ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAP FIGURE
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE

Shoreline 05* 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 315* at 0.3 miles
03* Figure 1 FitzPatrick Transect 55* at 0.6 miles
00* Figure 1 Oswego Transect 235 at 6.2 miles

Surface 03* Figure 1 FitzPatrick Inlet 70 at 0.5 miles

Water 08* Figure 1 Oswego Steam Station 235 at 7.6 miles

09* Figure 1 Nine Mile Point #1 Inlet 305* at 0.3 miles
10* Figure 1 Oswego City Water 240* at 7.8 miles

Air R-1* Figure 1 R-1 Station, Nine Mile Point Road 88* at 1.8 miles

Radioiodine R-2* Figure 1 R-2 Station, Lake Road 104* at 1.1 miles

and R-3* Figure 1 R-3 Station, Co. Rt. 29 132* at 1.5 miles

Particulates R-4* Figure 1 R-4 Station, Co. Rt. 29 143* at 1.8 miles

R-5* Figure 1 R-5 Station, Montario Point Road 42 at 16.4 miles

D1* Figure 2 D1 Oncite Station, Onsite 67* at 0.2 miles

D2* Figure 2 D2 Onsite Station, Onsite 140* at 0.4 miles

E* Figure 2 E Onsite Station, Onsite 175 at 0.4 miles

F* Figure 2 F Onsite Station, Onsite 210* at 0.5 miles
G* Figure 2 G Onsite Station, Onsite 250 at 0.7 milec

H* Figure 2 H Onsite Station, Onsite 71 at 0.8 miles

I* Figure 2 I Onsite Station, Onsite 98* at 0.8 miles
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



TABLE 22
(continued)

ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAP FIGURE
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
Dosimeters 5* Figure 2 E Onsite Station 175 at 0.4 miles

(TLDs) 6* Figure 2 F Onsite Station 210 at 0.5 miles
7* 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 160" 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
15* Figure 2 West Site Boundary 237* at 0.9 miles

y
u 18* Figure 2 Energy Information Center 265* at 0.4 miles

19 Figure 2 East Site Boundary 81* at 1.3 miles
23* Figure 2 H Onsite Station, Onsite 70* at 0.8 miles
24* Figure 2 I Onsite 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 Figure 2 North Fence, JAFNPP 65* at 0.5 miles
30 Figure 2 North Fence, JAFNPP 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 Oswego 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. 5 75" at 13.0 miles

* Technical Specification location

M M M M M M M M M M M M M M M M M M M
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TABLE 22

(continued)
ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAP FIGURE
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE

Thermo- 56* Figure 1 New Haven Elementary School 123* at 5.3 miles
luminescent 58* Figure 1 Co. Rt. 1 and Alcan 220* at 3.1 miles
Dosimeters 59 Figure 2 Environmental Lab, JAFNPP 95* at 0.5 miles

(TLDs) 75 Figure 2 North Fence, NMP-2 5 at 0.1 miles
76* Figure 2 North Fence, NMP-2 25 at 0.1 miles
77* Figure 2 North Fence, NMP-2 45* at 0.2 miles
78* Figure 2 East Boundary, JAFNPP 90* at 1.0 miles
79* 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
82* Figure 2 Miner Road 181* at 1.6 miles
83* Figure 2 Lakeview Road 200* at 1.2 miles
84* Figure 2 Lakeview Road 225 at 1.1 miles

$ 85* Figure 2 North Fence, NMP-1 294 at 0.2 miles
86* Figure 2 North Fence, NMP-1 315 at 0.1 miles
87* Figure 2 North Fence, NMP-1 341* at 0.1 miles
88* Figure 1 Dempster Beach Road 97 at 4.8 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. I 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* Figure 2 Nine 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 Oswego County Airport 175* at 11.9 miles
103 Figure 2 Energy Information Center, East 267* at 0.4 miles

* Technical Specification loca' ion

---- _ _ _ _ _ _ _ _
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TABLE 22
(continued)

ENVIRONMENTAL SAMPLE LOCATIONS

SAMPLE MAP FIGURE
MEDIUM DESIGNATION NUMBER LOCATION DESCRIPTION DEGREES AND DISTANCE

Cows Milk 7* Figure 4 Indicator Location 107* at 5.5 miles
16* Figure 4 Indicator Location 190* at 5.9 miles
50* Figure 4 Indicator Location 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
40* Figure 4 Control Location 223 at 15.0 miles

Food A* Figure 5 Indicator Location 198* at 3.6 miles
Products B* Figure 5 Indicator Location 192* at 1.9 miles

C* Figure 5 Indicator Location 164* at 2.3 miles
D* Figure 5 Indicator Location 235 at 12.1 miles

d E* Figure 5 Indicator Location 123 at 7.6 miles
F* Figure 5 Indicator Location 153 at 8.1 miles
G* Figure 5 Indicator Location 91 at 9.3 miles
H* Figure 5 Indicator Location 225 at 21.1 miles
I* Figure 5 Indicator Location 130" at 1.8 miles
J* Figure 5 Indicator Location 106 at 1.9 miles
K* Figure 2 Indicator Location 106* at 0.9 miles
L* Figure 2 Indicator Location 82 at 0.8 miles
M* Figure 3 Control Location 223* at 2.2 miles
N* Figure 3 Indicator Location 122" at 2.3 miles
0* Figure 3 Indicator Location 96* at 1.8 miles
P* Figure 3 Indicator Location 101* at 1.9 miles

Q* Figure 3 Indicator Location 123* at 2.2 miles
R* Figure 3 Indicator Location 114* at 1.5 miles
S* Figure 3 Indicator Location 143* at 1.9 miles

* Technical Specification location
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V DATA SUMMARIES AND CONCLUSIONS

The results of the 1985 Radiological Environmental Monitoring Pro-
gram 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 analy-
sis, population dose, risk estimates to the general population based on
environmental concentrations, effectiveness of plant effluent controls and
specific research areas, among others. An attempt has been made in this
report not only to report the data collected during the 1985 sample pro-I gram but also to assess the significance of the radionuclides detected in
the environment. It is important to note that detection of an isotope is
not of itself an indication of its environmental significance. Evaluation of

I the impact of the radionuclide in terms of potential increased dose to man,
in relation to natural background, is necessary.

There are three separate groups of radionuclides that were detected
in the environment during 1985. A few of these radionuclides could pos-
sibly fall into two of the three groups. The first of these groups 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
elements and cosmic radiation of solar origin offers a constant exposure to
the environment and man. These radionuclides, such as Th-228, Ra-226,
Be-7 and especially K-40, account for a majority of the annual per capita
background dose.

A second group of radiohuclides was detected as a result of the
detonation of thermonuclear devices in the earth's upper atmosphere.
The detonation frequency during the early 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 inventory through the decay of short lived radio-
nuclides, deposition , and the removal (by natural processes) of radio-
nuclides from the food chain, e.g. the process of sedimentation. Since
1963, several atmospheric weapons tests have been conducted by the
People's Republic of China. in each case, the usual radionuclides asso-
ciated 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 weapons test was conducted in
October of 1980. The resulting fallout or deposition from this test has
influenced the background radiation in the vicinity of the site and was
very evident in many of the sample media analyzed during 1981. Calcula-
tions of the resulting dose to man from fallout related radionuclides in the
environment show that the contribution from such nuclides in some cases
(such as Sr-90 or Cs-137) is significant and second in intensity only to
natural background radiation. 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.

|
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The third group of radionuclides detected in the environment during
1985 were those that could be related to operations at the site. TheseI select radionuclides were detected in a few of the sample media collected
and at very low concentrations. Many of these radionuclides are a by-
product of both nuclear detonations and the operation of light water

I reactors thus making a distinction between the two sources difficult, if
not impossible, under the circumstances. The dose to man as a result of
these radionuclides is small and significantly less than the radiation
exposure from naturally occurring sources of radiation and from fallout.

Thus, a number of factors must be considered in the course of
radiological data evaluation and interpretation. The evaluation and inter-I pretation is made at several levels including trend analysis, dose to man,
etc. An attempt has been made not only to report the data coller.ted
during 1985, but also to assess the significance of the radionuclides

I 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 an
indication of environmental significance. In regards to these very smallI quantities, it will be further noted that at such minute concentrations the
assessment of the significance of detected radionuclides is very difficult.
Therefore, concentrations in one sample that are two times the concentra-

I tion 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
radionuclides detected and exposure to man are presented and scruti-
nized.

Section VI, titled HISTORICAL DATA, contains sample statistics from
previous environmental sampling. The process of determining the impact
(or lack of impact) of plant operation on the environment includes theI scrutiny of past analytical data, a tool by which trends are discerned.
The interpretation of historical data in this report is done to a limited
degree. Because of the constant change in analytical sensitivities, as

I state-of-the-a rt detection capabilities improve, data comparisons become
difficult. For example, minimum detection capabilities for the 1969 and
1974 analyses of environmental samples would be considered anomalous by
1985 standards.

I
I
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I
g n



I
LAKE PROGRAM

Tables 1 through 8 list the 1985 analytical results for the aquatic / lake g
water media sampled during the 1985 sampling program. Aquatic samples 3
were obtained at a combination of four onsite locations. The transect
designations used for the onsite sampling locations are NMPW (01), NMPP
(02), JAF (03) and NMPE (04). Due to limited availability of certain
required sample media, samples could not be obtained consistently at each '

of the same onsite transects sampled for other media. Offsite samples
were collected in the vicinity of the Oswego Harbor (offsite - 00). '
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1. PERIPHYTON SAMPLES - TABLE 1

Periphyton is a common fresh water algae found throughout the
Great La.<es and in almost all underwater aquatic systems. Periphy-
ton in its simplest form is a single celled organism which colonizes

I the natural and artificial substrates found in the shore and near
shore waters. Colonies of periphyton can be found from the shore
zone to water depths which can be sufficiently penetrated by sun-
light to support phc' asynthesis. Periphyton is dependent on sun-I light and incrganic m :erials found in the lake to support life there-
fore putting it in the classification of a primary producer. Periphy-
ton in its simplest form is the slimy coating which is found on most
underwater surfaces and has a brown to green coloration. This
organism is used as an indicator organism to help evaluate the
possible effects of plant operation on the local aquatic environment
on the lowest level of the food chain.

The collection and analysis of periphyton samples was performed once
during the 1985 sample program. The new Technical Specifications

I implemented on July 1,1985 deleted the requirement for any further
collection and analysis of periphyton after July 1,1985.

,

|

I The collection of periphyton started on June 25, 1985 and completed
on July 8, 1985, fulfills the requirements of the old Environmental
Technical Specifications which were in effect during the reporting
period of January 1,1985 through June 30, 1985.

The gamma spectral analysis of periphyton samples'showed detectable
concentrations of Be-7, K-40, Co-60, Cs-134, Cs-137, and Th-228.

I The six radionuclides detected in periphyton samples can be attri-
buted to several sources. Each of the radionuclides detected can be
placed in one of three groups. The first group of radionuclides is
the result of plant operation. The second group of radionuclides isI naturally occurring and is found in many living organisms as noted
throughout this report. The third group of radionuclides is the
result of past atmospheric nuclear weapons testing. Radionuclides

I with relatively long half-lives which fall into this third group are the
result of atmospheric tests conducted over the past decades. The
only fallout related radionuclide detected in 1985 periphyton samples ,

'was Cs-137. Cs-137 requires special consideration as this radio-I isotope of cesium is a common constituent of the background ra- ,

diation due to fallout but can also be attributed to the operation of
the plant. In 1981 six fallout radionuclides were detected in the i

I periphyton samples. Of the six radionuclides detected in 1981, two, |
Ce-144 and Cs-137, were detected in 1982, and one, Cs-137, was
detected in the 1984-85 samples. The other fallout radionuclides
were not detected in 1982-85 because of their short half-lives (3.5I days to 368 days) which resulted in their decaying away to concen-
trations below that of the lower limits of detection (LLD) and as a
result of ecological cycling.I
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The plant related radionuclides detected in the periphyton samples
were Co-60, Cs-134, and Cs-137. The maximum detectable concen-
tration for plant related radionuclides was 0.26 pCl/g (wet) for
Co-60, 0.06 pCl/g (wet) for Cs-134, and 0.46 pCi/g (wet) for
Cs-137. Cs-137 was detected in both the control (offsite) sample
and one of the two indicator (onsite) samples with the maximum a
concentration, as noted above, present in the indicator sample. |

Three naturally occurring radionuclides were detected in the 1985
samples. K-40 was detected in one of the onsite samples and one
offsite. Be-7 was detected in two onsite samples and one offsite
sample. Th-228 was detected in one of the onsite samples. The
concentration of the naturally occurring radionuclides was consistent 3
with levels detected in previous years' samples. E

A dose to man calculation from the level of activity found in lake
periphyton samples in the vicinity of the plant is difficult to make as
periphyton is not directly in the human food chain. To best deter-
mine the resulting dose to man from the activity found in periphyton
samples, calculations were made based on concentrations found in
fish samples as fish represent the upper level of the food chain in
which periphyton is a primary producer. Dose to man calculations
based on concentrations found in fish and consumption rates are
contained in Section V.S.

Cs-134 and Co-60 have historically (1978-1983) been detected in
periphyton samples in varying concentrations. The Cs-137 detected g
in the 1985 samples were trace and are attributed to both plant 3

~

effluents and past weapons testing. A review of past data shows
Cs-137 concentrations in the control periphyton samples decreased
slightly since 1984, whereas the Cs-137 concentration in the indicator
location increased slightly. Graphs depicting concentrations of
Cs-137, Co-60, and Ce-144 are presented in Section VII.

I
I
I
I
I
I
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2. BOTTOM SEDIMENT - TABLE 2

Bottom sediment samples were collected once during the 1985 sam-
pling program. Gamma spectral analyses and Sr-90 analyses were
performed on each of the three samples and the results areI presented in Table 2. Samples were collected in June in 1985 with
the Oswego Harbor area (transect [00]) serving as the control loca-
tion, Nine Mile Point Plant (transect (02]) and the FitzPatrick Plant
(transect (03]) serving as the indicator or onsite sample locations.

Sr-90 was detected in each of the three 1985 samples. Cs-137 was
detected in two of the three samples collected in 1985, which in-I cluded two onsite samples and one offsite sample.

The presence of Cs-137 in the lake bottom sediment can be attri-

I buted to the accumulation of fallout in the aquatic environment as a
result of the detonation of nuclear devices in the atmosphere, and to
plant liquid effluents. The Cs-137 concentration for both indicator
locations was 0.20 pCi/g (dry). The LLD for the control locationI for Cs-137 was less than 0.10 pCi/g (dry). Cs-137 has been
routinely detected at the control location in past years (1977-1984).

I Co-60 was detected in two of the four indicator samples co!!ected in
1984. Positive detections of Co-60 rangcd from a minimum of 0.12
pCi/g (dry) to a maximum of 0.17 pCi/g (dry). The detected levels
of Co-60 are relatively the same as the concentrations detected inI 1983 when the minimum concentration was 0.10 pCi/g (dry) and the
maximum value was 0.16 pCl/g (dry). The detection of Co-60 in
sediment can be attributed to the operation of the plant. Co-60 was

I not detected in the control samples collected in 1984. The levels of
Co-60 detected in the onsite samples are very small, and are near
the lower limits of detection.

Strontium-90 was detected in all of the three Bottom Sediment sam-
pies collected in 1985. The presence of Sr-90 at the control and
indicator locations is considered to be the result of weapons fallout.
Sr-90 was also detected at both control and indicator sample locations
during 1978, 1979, 1980, 1981, 1983, and 1984, which is evidence
that Sr-90 is attributable to weapons testing fallout. The mean 1985

I control concentration for Sr-90 was 0.002 pCilg (dry). The mean
1985 indicator concentration for Sr-90 was 0.003 pCi/g (dry).
Variations in S r-90 concentrations can be influenced by several
factors including sediment type and chemical make-up. The presenceI of Sr-90 in many of the other control samples supports the fact that
Sr-90 is ubiquitous throughout the environment.

I The dose to man from bottom sediment is not of concern and cannot
be directly calculated. Bottom sediment is not accessible to man and :

the radioactivity found in the sediment is shielded by the overlaying
water column. To illustrate the impact of radioactivity in sediment iI samples with respect to the dose to man concept, the assumption can

|
|
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be made that at some future time bottom sediment could be intro-
duced into the shoreline sediment through re-suspension and deposi-

2tion. Assuming that the density of the sediment is 40 kg/m (dry)

and using the maximum residence time on the shore of 67 hours per
year for a teenager, the annual dose rate from a maximum indicator
sample Cs-137 concentration of 0.20 pCl/g (dry) is calculated to be
0.0023 mrem per year whole body dose. The contribution to the
total whole body dose due to Sr-90 would be infinitesimal due to the
fact that Sr-90 decays by a beta emission and has no associated
strong gamma energy.

A review of past Cs-137 data illustrates that the mean concentration
values for the indicator stations have dropped significantly from 1976 g
to 1979 with the general trend downward continuing from 1979 5
through 1982. The 1984 mean concentration of Cs-137 was slightly

higher than the 1983 value, and the 1985 mean concentration was g
five times less than the 1984 mean concentration. Historical trends Eof concentrations of Cs-137 and Co-60 are presented in graphic form
in Section Vll.

As a result of the new' Technical Specifications being implemented on
July 1, 1985 the second Bottom Sediment sample collections were
replaced with Shoreline Sediment sample collections.

Shoreline sediment samples were collected once during 1985 on No-
vember 12, 1985. Collections were made at one indicator location
(Sunset Beach), and to one control location (Lang's Beach) . The
results of these samples collected at the control location and ind-
icator location are presented in Table 2.

Only two radionuclides were detected in sediment samples using
gamma spectral analysis. These two radionuclides were naturally
occurring K-40 and Th-228. K-40 was detected at both the indicator
and control locations , and ranged from 13.5 pCi/g (dry) at the
indicator location to 15.4 pCi/g (dry) at the control location.
Th-228 was also detected at both the indicator and control locations,

and ranged from 0.56 pCi/g (dry) at the control location to 0.92 g
|

pCilg (dry) at the indicator location. 3

No other radionuclides were detected in shoreline sediment samples

using gamma spectral analysis.

No dose to man assessmW can be made due to the fact that no
man-made radionuclides were detected in the 1985 shoreline sediment E
samples. 3

No historical data exists to compare the new shoreline sediment g

| indicator sample with previous results , since this new Technical 5Specification location was just initiated in 1985.j

1
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3. MOLLUSK SAMPLES - TABLE 3

A total of three mollusk samples were collected in 1985 from a total
of three general locations. Each sample was analyzed for gamma
emitters using gamma spectral analysis and for Sr-90 using chemical

I separations and beta particle analysis. The results of the 1985
samples are presented on Table 3. As in past years the effort to
collect mollusk samples of sufficient size has been of limited success
in terms of sample volume collected. The collections in 1985 were
productive and resulted in sample volumes in the one kilogram range
which in some cases resulted in good sensitivities for the gamma
spectral analysis, in particular for the indicator samples. MolluskI samples were successfully collected at the offsite (00) or control
location and at the Nine Mile Point Plant (02) transect and the
FitzPatrick (03) transect, for the indicator samples.

The results of the isotopic analysis of mollusk tissue detected the
presence of four radionuclides. The nuclides detected consisted of
one naturally occurring radionuclides (K-40) two plant related radio-I nuclides (Mn-54, Co-60), and one radionuclide related to fallout from
atmospheric nuclear testing (Sr-90). Detectable concentrations of
Sr-90 were measured at two of three locations (one at the indicator

I location and the control location). The presence of Sr-90 in all the
mollusk samples collected for the sample year was observed in 1979,
1980, 1981, 1982, 1983, and 1984. The 1985 Sr-90 concentrations
ranged from 0.003 pCi/g (wet) at the control location to 0.010 pCi/g
(wet) at the indicator location. As in other sample media the pres-
ence of Sr-90 is considered to be the result of fallout from atmo-
spheric nuclear testing. This determination is based on the fact

I that Sr-90 is consistently detected in control samples in previous
years as noted above. Mn-54 was detected in one of the two
indicator samples collected in 1985. Co-60 was detected in both of
th indicator (onsite) samples. The presence of Mn-54 and Co-60 inI mollusk tissue can be attributed to the operation of the plant. The
Mn-54 and Co-60 were not detected at the control (offsite) location.

The concentration of Mn-54 detected at one of the indicator locations
was 0.07 pCi/g (wet). Co-60 concentrations ranged from a maximum
of 0.04 pCi/g (wet) to a minimum of 0.03 pCi/g (wet).

The relatively high frequency for the detection of Co-60 and partic-
ularly Mn-54 in mollusk samples can be attributed to the phenomenon
of bioaccumulation or concentration factors. The level of an element
in a particular organism relative to the level or concentration of the
same element in the organism's environment is known as the concen-
tration factor. Fresh water mollusk have an extremely high concen-

I tration factor of 300,000 (mean) for Mn-54 and 32,408 (mean) for
Co-60*. Such high concentration factors would result in a rapid ac-
cumulation of manganese and cobalt activity in mollusk that are in-
digenous to the off shore area of the site.I

I
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I!|Fresh water mollusk found in the vicinity of the site are not con-

sumed by humans and are not a major component or level in the food i

chain if for no other reason other than the small population due to 3 |
the unfavorable physical makeup of the lake bottom in the area. E
Because the.,a fresh water mollusk are not considered edible there is

dose to man from the presence of the Mn-54, and Co-60 concen-
.tions. As in past years an estimate can be made using substi-

uted parameters for the purpose of putting into perspective the '

possible significance of Mn-54, and Co-60 concentrations detected in
the mollusk samples. Using the maximum individual consumption of
seafood of 5.0 kg/ year for an adult, the dose resulting from in-
gestion of mollusks would be 0.0003 mrem / year to the whole body
and 0.0049 mrem / year to the gastrointestinal tract for the maximum
Mn-54 concentration of 0.07 pCl/g (wet). The dose resulting from
the Co-60 concentration of 0.04 pCi/g (wet) would be 0.0009
mrem / year to the whole body and 0.0080 mrem / year to the gastro-
intestinal tract. The total maximum dose that would be received g
from the consumpticn of 5.0 kg of fresh water mollusk would be 3
0.0012 mrem to the whole body and 0.0129 mrem to the gastrointest-
inal tract. This calculated dose is extremely small and as noted g
above in reality would be equal to no dose, because of the zero g
consumption rate.

The concentrations of Mn-54 and Co-60 have shown a significant |
decline since 1976 when both radionuclides were detected at their 5
maximum level. The concentration of Mn-54 detected in the 1985
samples shows a slight decrease from the 1984 values. The Co-60 g
concentration in the indicator samples showed a small increase from g
the levels detected in 1984. Co-60 concentrations in mollusk samples
have remained relatively constant since 1977. Sr-90 concentrations
in mollusk samples have remained stable since 1978 after a peak in
1976, with a slight decrease in the 1985 samples. Graphs of previ-
ous mollusk sample results for Mn-54, Co-60 and Sr-90 are presented
in Section Vll. Also found in Section Vil is a physical description 3
of the lake bottom in the vicinity of the site for reference to the g
suitability of the area for mollusk habitat.

The implementation of the new Technical Specifications on July 1,
1985 deleted the requirements for any further sample collections of
mollusk tissue.

I
* Eisenbud (1973) I

I
I1
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4. CAMMARUS - TABLE 4

GAMMARUS samples were collected once during the 1985 sample peri-
od in conjunction with mollusk, periphyton and bottom sediment.
GAMMARUS are benthic or demersal dwelling organisms found in the

I general vicinity of the site and throughout Lake Ontario. GAMMARUS
are sampled as an indicator organism whose major predator is the
local fish population. CAMMARUS are generally found in periphyton
and cladophora growth areas and are limited in their territorial
ranges. Samples were collected at the control (00) location and at
the NMPP (02) and JAF (03) transects. Sample collections were
made over a two week period (or longer) in order to collect suffi-
cient quantities of sample for acceptable analyses.

The collection of GAMMARUS in the spring of 1985 (June 25, 1985

I through July 12, 1985) yielded sample weights of only 13.7 g,1.1 g,
and 5.8 g respectively for the Oswego, NMPP, and JAF transects.
It should be noted that GAMMARUS are normally less than 10 mm in
size and require a large number to obtain a biomass of one gram ofI sample. The spring collection of GAMMARUS is also usually impeded
by the cold lake water temperatures resulting in few GAMMARUS
inhabiting the shoreline shallows.

These small sample weights were insufficient for Sr-89 and Sr-90.

analysis, and yielded high analytical sensitivities for gamma spectral
analysis. The JAF sample resulted in sensitivities of less than
0.42 pCl/g (wet) for Co-60 and less than 0.37 pCl/g (wet) for
Cs-137. The NMPP sample resulted in sensitivities of less than
2.1 pCi/g (wet) for Co-60 and less than 2.2 pCi/g (wet) for Cs-137.

I Tne control sample (Osw(.go) resulted in sensitivities of less than
0.22 pCi/g (wet) for Co-60 and less than 0.20 pCi/g (wet) for
Cs-137.

K-40 was the only radionuclide detected (naturally occurring) in the
1985 GAMMARUS samples. K-40 was detected only at the control
location at a concentration of 7.63 pCi/g (wet).

No other radionuclides, besides K-40, were detected in any of the
GAMMARUS samples.

The absence of plant related radionuclides in GAMMARUS samples
collected in 1985, and the lack of detectable concentrations from the
previous years of 1980, 1981 (second co|lection only ) , and 1982

I indicate that the presence of these nuclides in GAMMARUS organisms
is not routine nor chronic. The dose to man as a direct result of
concentrations of cobalt and cesium would be zero as GAMMARUS is

I not consumed by man. The importance of the activity in these
organisms is only significant with respect to the passage of any
radionuclides through the food chain to a trophic level which may
impact man.I

I
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Previous GAMMARUS data ( Cs-137 ) is presented in Section VI ,
HISTORICAL DATA.

The impicmentation of the new Technical Specifications on July 1,
1985 deleted the requirements of any further sample collections of
GAMMARUS.

I
I
I

I
I

I
I

I
|
! 86
' I

--



5. FISH - TABLE 5

A total of 18 fish samples were collected in the spring season (June
1985) and in the fall season (October 1985). Collections were made
utilizing gill nets at one offsite location greater than five miles from
the site (Oswego Harbor area), and at two onsite locations in the
vicinity of the Nine Mile Point Unit #1 (02), and the James A.

FitzPatrick (03) generating facilities. The Oswego Harbor samples
served as control samples while the NMP (02) and JAF (03) samples
served as indicator samples. Samples were analyzed for gamma
emitters, Sr-89, and Sr-90. Data is presented in the ANALYTICAL
RESULTS section of the report on Table 5.

Analysis of the 1985 fish samples contained detectable concentrations
of radionuclides related to past weapons testing and natural origins
(naturally occurring ) . Small detectable cr centrations of Cs-137I were found in all fish samples (including c' rol samples). Detect-
able concentrations of K-40, a naturally occurring radionuclide, were
also found in all fish samples collected for the 1985 program.

Spring fish collections were comprised of two separate species and
nine individual samples. The a two species represented one feeding
type. Lake trout and brown trout are highly predacious and feed
on significant quantities of smaller fish such as smelt, alewife, and
other smaller predacious species. Because of the limited availability
of species present in the catches, no bottom feeder species were col-I tected in the spring samples.

Cs-137 was detected in all onsite and offsite samples for both species
collected. Onsite samples showed Cs-137 concentrations to be slightly
greater than control levels for some samples and slightly less than
control levels for other samples. The concentrations detecteri are
not significantly different from the control results and are thereforeI considered background. Cs-137 in lake trout samples ranged from
0.033 to 0.036 pCi/g (wet) and averaged 0.034 pCi/g (wet) for the
indicator samples. Cs-137 in the control sample was 0.035 pCi/g
(wet) for lake trout. Cs-137 in brown trout samples ranged from
0.025 to 0.044 pCi/g (wet) and averaged 0.032 pCi/g (wet) for the
indicator samples. Cs-137 in the control samples ranged from 0.026
to 0.047 pCi/g (wet) and averaged 0.036 pCl/g (wet).

K-40 was detected in all of the spring samples collected. K-40 is a
naturally occurring radionuclide and is not related to power plant

I operations. Detectable concentrations of K-40 in the indicator sam-
pies (lake trout and brown trout) ranged from 2.8 to 3.8 pCi/g ;

(wet) and 2.9 to 5.0 pCi/g (wet) for the control samples. No other ;

radionuclides were detected in any of the spring fish samples. I

1

I
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I
Fall sample collections were comprised of three separate species and
nine individual samples. Three samples of brown trout, three sam-
ples of smallmouth bass, and three samples of chinook salmon were
collected at a combination of two onsite sample locations (NMP and
JAF) and one offsite sample location (Oswego Harbor area). Samples
were collected by gill net in October.

Cs-137 was detected in all nine samples including the three control
samples. The detected concentrations were not significantly differ-
ent from one another because of the extremely small quantities
detected. Cs-137 in brown trout samples at the indicator locations
ranged from 0.018 to 0.021 pCl/g (wet) and averaged 0.020 pCi/g
(wet) . The one brown trout sample from the control location had a
Cs-137 concentration of 0.026 pCi/g (wet) . Cs-137 in sma!! mouth
bass samples at the indicator locations ranged from 0.035 to
0.045 pCi/g (wet) and averaged 0.040 pCl/g (wet). The one smali-
mouth bass sample from the control location had a Cs-137 concentra-
tion of 0.034 pCl/g (wet). Cs-137 in the chinook salmon samples at
the indicator locations ranged from 0.023 to 0.025 pCi/g (wet) and
averaged 0.024 pCl/g (wet) . The one ~ chinook salmon sample from
the control location had a Cs-137 concentration of 0.033 pCi/g (wet).

K-40 was detected in all of the fall fish samples collected. Detect-
able concentrations of K-40 in the indicator samples (brown trout,
smallmouth bass, and chinook salmon) ranged from 2.7 to 3.6 pCl/g
(wet) and 3.1 to 3.6 pCi/g (wet) for the control samples. No other
radionuclides were detected in any of the fall fish samples.

Sr-89 concentrations for the spring fish samples were all less than
the minimum detectable level for both indicator and control fish
samples. Sr-90 concentrations for the spring indicator fish samples
were also all less than the minimum detectable level. Sr-90 concen-
trations for the spring control fish samples were less than the
minimum detectable level in only two of the three samples. A Sr-90
concentration of 0.0014 pCl/g (wet) was detected in the spring
control lake trout sample. This concentration is very low, and is at
the LLD value of the !.7dicator samples.

With the implementation of the new Technical Specifications on July
1, 1985, Sr-89 and Sr-90 analysis of fish samples is no longer a
required analysis.

Review of past environmental data indicates that the Sr-89 and Sr-90 m I

concentrations have decreased steadily since 1976 for both the indi- g'
cator and control locations to the present 1985 LLD levels. A gen-
eral decline in detectable Sr-89 and Sr-90 results is most probably
due to the result of the incorporation of these radionuclides with ;

organic and inorganic substances through ecological cycling . In )
addition, Sr-89 has a relatively short half-life of 52 days.

|
,
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I
The mean 1985 Cs-137 concentrations have decreased slightly from
1981 for the indicator samples and significantly from 1980 to 1976.I Concentrations for these samples decreased from a level of 1.4 pCl/g
(wet) in 1976 to a level of 0.030 pCi/g (wet) in 1985. Control
sample results have also decreased from a level of 0.12 pCilg (wet)

I in 1976 to a level of 0.034 pCl/g (wet) in 1985. Results from 1979
to 1985 have remained fairly consistent.

As noted for Sr-89 and Sr-90 above, the general decreasing trendI for Cs-137 is most probably a result of ecological cycling. A signifi-
cant portion of Cs-137 detected since 1976 in fish is a result for
weapons testing fallout, and the general downward trend in concen-
trations will continue as a function of ecological cycling and nuclear
decay.

Lake Ontario fish are considered an important food source by many,
therefore, fish is an integral part of the human food chain. Based
on the importance of fish in the local diet, a reasonable estimate of
dose to man can be calculated. Assuming that the adult consumes
21.0 kg of fish per year (Regulatory Guide 1.109, maximum exposed
age group) and the fish consumed co.ntains an average Cs-137
concentration of 0.030 pCi/g (wet) (annual mean result of indicator
samples for 1985), the whole body dose received would be 0.045
mrem per year. The critical organ in this case is the liver which
would receive a calculated dose of 0.069 mrem per year. No doses
are calculated here for Sr-89 and Sr-90 since these radioisotopes of
strontium were not detected during 1985. The Cs-137 whole body
and critical organ doses a-e conservative calculated doses associated
with consuming fish from the Nine Mile Point area (indicator
samples).

Conservative whole body and critical organ doses can be calculated
for the consumption of fish from the control location as well. InI 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 control samples is 0.034 pCl/g (wet) . The calculated Cs-137 I

whole body dose is 0.051 mrem per year and the associated dose to
the liver is 0.078 mrem per year. The average annual Sr-90 mean
concentration for the control samples is 0.0014 pCi/g (wet) . The
calculated Sr-90 whole body dose is 0.055 mrem /yr and the associ-
ated dose to the bone is 0.223 mrem / year.

No doses are calculated for Sr-89 since it was not detected during
1985.

In summary, the whole body and critical organ doses observed as a
result of consumption of fish is small. Doses received from the ,

consumption of indicator and control sample fish are approximately |

the same with the dose from control samples being slightly higher.
Doses from both sample groups are considered in the range of back-
ground exposure rates.

Graphs of past Cs-137 and Sr-90 concentration can , t - sund in Sec-
tion Vll.
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6. LAKE WATER AND SURFACE WATER - TABLES 6, 7, AND 8
1

For the reporting period of January 1, 1985 through June 30, 1985
lake water samples were analyzed monthly for gross beta and gamma
emitters (using gamma spectral analysis). Sr-89, Sr-90, and tritium

analyses were performed quarterly. Quarterly samples (i.e. , Sr-89, g
Sr-90, and tritium) were composites of monthly samples. g

The analytical results for the 1985 (first half) lake water sample
program showed no evidence of plant related radionuclide buildup in
the lake water in the vicinity of the site. Indicator samples were

collected from the inlet canals at the Nine Mile Point Unit #1 and
James A. FitzPatrick facilities. The control location samples were
collected at the City of Oswego water treatment plant and consisted
of raw lake water prior to treatment.

With the implementation of the new Technical Specifications on July
1, 1985 surface water samples were collected and analyzed for the
remainder of the reporting period of July 1, 1985 through December
31, 1985. The surface water samples were analyzed monthly for
gamma emitters (using gamma spectral analysis) only. Tritium
analyses only were performed quarterly. Quarterly samples were
composites of monthly samples.

The analytical results for the 1985 (second half) surface water
samples also showed no evidence of plant related radionuclide build-
up. The indicator samples were collected from the inlet canal of the
James A. FitzPatrick facility. The control location samples were
collected at the inlet canal of Niagara Mohawk's Oswego Steam
Station.

During the first half of the 1985 reporting period gross beta analysis
of monthly composites, and Sr-89 and Sr-90 analyses of quarterly
composites (first and second quarter only) were performed.

The gross beta annual mean activity for the indicator sample loca-
tions, Nine Mile Point Unit #1 and the James A. FitzPatrick inlet

canals (3.36 pCi/ liter), was slightly lower than the 1984 mean inlet
canal results (3.98 pCi/ liter). The Nine Mile Point Unit #1 canal
samples were greater than the control samples for four of the six
monthly samples analyzed and ranged from 3.10 pCi/ liter to 4.5
pCi/ liter. The James A. FitzPatrick canal samples were greater than
the control samples for two of the six monthly samples analyzed and
ranged from less than 2.0 pCi/ liter to 4.00 pCl/ liter. The control
sample results ranged from less than 2.4 pCl/ liter to 4.10 pCi/ liter.
The fluctuation in the gross beta canal sample results is due to the
natural variation in concentration of naturally occurring
radionuclides.

A reduction in gross beta activity since 1974 is primarily the result
of improved analytical procedures and equipment and not necessarily i

to changes in plant operations. Although the past elevated gross
beta concentration may be due in part to past weapons testing, it is
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difficult to determine what portion was due to improved instrumenta-

I tion and what part was due to weapons testing. There were no sig-
nificant changes or trends in gross beta activity on a monthly basis
for 1985. (See historical data graphs Section Vll.)

Quarterly samples for Sr-89 analysis were composites of the monthly
samples. Sr-89 was not detected in any of the water samples taken
from the City of Oswego water treatment plant, the James A. Fitz-

I Patrick inlet canal, or the Nine Mile Point inlet canal. The lower
limit of detection values for the City of Oswego water treatment plant
canal samples (control location) ranged from less than 1.8 pCi/ liter
to less than 2.0 pCi/ liter (LLD). The lower limit of detection values
for the indicator (James A. FitzPatrick inlet canal and Nine Mile
Point inlet canal) locations ranged from less than 1.6 pCi/ liter to
less than 2.0 pCi/ liter (LLD).

Quarterly samples for Sr-90 analysis were composites of the monthly
samples. Sr-90 was not detected in any of the water samples taken
from the city of Oswego water treatment plant, the James A.
FitzPatrick inlet canal, or the Nine Mlle Point inlet canal. The lower
limit of detection values for the City of Oswego water treatment plant

'canal samples (control location) ranged from less than 0.63 - pCi/ liter

I to less than 0.77 pCl/ liter (LLD). The lower limit of detection
values for the indicator (James A. FitzPatrick inlet canal and Nine
Mile Point inlet canal) locations ranged from less than 0.82 pCi/ liter
to less than 0.93 pCi/ liter (LLD).

Evaluation of past environmental data shows that gross beta concen-
trations in water samples have decreased significantly since 1977 at
both the indicator sample locations (inlet canals) and at the control
location (Oswego city water). As noted previously, however, the
decrease is primarily a resul? of superior analytical instrumentation.

I Since 1978, gross beta levels have remained relatively constant at
both indicator and control locations. Indicator annual means ranged
from 15.8 pCi/ liter in 1977 to 41.8 pCl/ liter in 1976. For the period
of 1978 through 1984, annual means ranged from 2.73 pCl/ literI (1982) to 4.53 pCi/ liter (1978). The indicator annual mean for 1985
was 3.36 pCi/ liter. Control annual means also were relatively high
during 1975 to 1977. During these years, the concentrations ranged

I form 45.33 pCi/ liter (1975) to 10.9 pCi/ liter (1977). Data from 1974
for the control location was deleted from this comparison because of
questionable results. For the period 1978 through 1984, annual mean
gross beta concentration ranged from 2.42 pCi/ liter (1982) to 3.55I pCi/ liter (1978). The control annual mean for 1985 was 3.00
pCi/ liter.

I Review of previous data for Sr-89 demonstrates that results have
been variable since 1975. Sr-89 for the indicator samples has
ranged from not detected (1976,1977,1979,1983,1984, and 1985) to .

I0.78 pCi/ liter (1981) and has been at relatively constant levels when
detected. At the control locations, Sr-89 ranged from not detected
(1975-1978, 1981, 1983, 1984, and 1985) to 1.4 pCi/ liter (1980), i

1
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During 1985, Sr-89 showed an annual mean of less than 1.9 pCi/ liter
(LLD) at the control location and less than 1.8 pCi/ liter (LLD) at 3
the indicator location. Sr-90 annual means have remained relatively E
consistent at both indicator and control sample locations since 1975.
Mean results for the indicator samples ranged from not detected
(1975,1976, and 1985) to 1.08 pCi/ liter (1982). Mean results at the
control sample location ranged from not de*ected (1975-1978, and
1985) to 2.04 pCi/ liter (1982). During 1985, Sr-90 showed an annual
mean of less than 0.73 pCi/ liter (LLD) at the control location and
less than 0.87 pCi/ liter (LLD) at the indicator locations.

Camma spectral analysis was performed on 18 monthly composite
samples required by the Environmental Technical Specifications
(January-June,1985), and it was performed on 12 monthly composite
samples required by the new Radiological Effluent Technical Speci-
ficat. ions (July-December,1985) . Two radionuclides were detected in 5
the inlet canal samples during 1985. Both these radionuclides are 3
naturally occurring and not plant related.

K-40, a naturally occurring radionuclide, was detected intermittently
in both intake canals, the raw city water supply, and the Oswego
Steam Station inlet canal. K-40 was detected in four of the 12
monthly inlet canal samples at the James A. FitzPatrick inlet canal
and ranged from 7.8 to 13.0 pCi/ liter. The Nine Mile Point Unit # 1
inlet canal samples (January-June, 1985) showed K -40 detected in
only one of the six monthly samples at a concentration of 13.7
pCi/ liter, K-40 in the Oswego city water supply was detected in
four of the six monthly samples (January-June, 1985) and ranged
from 7.1 to 9. 4 pCl/ liter. The Oswego Steam Station inlet canal
samples (July-December, 1985) showed K-40 detected in two of the
six monthly sampies. The concentrations ranged from 7.1 to 13.6
pCi/ liter.

Ra-226, also naturally occurring, was detected intermittently in both
intake canals, the raw city water supply, and the Oswego Steam
Station inlet canal. Ra-226 was detected in eight of the 12 monthly
inlet canal samples at the James A. FitzPatrick inlet canal, and
ranged from 15.0 to 27.4 pCi/ liter. The Nine Mile Point Unit # 1
inlet canal samples (January-June,1985) showed Ra-226 detected in
four of the six monthly samples. The concentrations ranged from E
13.4 to 21.4 pCl/ liter. Ra-226 in the Oswego city water supply was 3
detected in two of the six monthly samples ( January-June , 1985),
and ranged from 15.0 to 21.5 pCi/ liter. The Oswego Steam Station
inlet canal samples (July-December, 1985), showed Ra-226 detected
in four of the six monthly samples. The concentrations ranged from
14.0 to 22.0 pCi/ liter.

Tritium samples are quarterly samples that were a composite of the
appropriate monthly samples. Tritium was detected in samples taken
at all four locations. The Oswego raw city water showed tritium a
concentrations ranging from 240 pCi/ liter to 430 pCi/ liter with I
mean of 305 pCl/ liter. Tritium Concentrations for the James A.
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FitzPatrick inlet canal ranged from 250 pCi/ liter to 1200 pCi/ liter and
showed a mean concentration of 530 pCi/ liter. Inlet canal samplesI taken at Nine Mile Point Unit # 1 showed tritium concentrations rang-

ing from less than 100 pCi/ liter. The Oswego Steam Station inlet
canal showed tritium results which ranged from 230 pCi/ liter to 250I pCi/ liter with a mean of 240 pCi/ liter.

The FitzPatrick inlet canal showed one result of 1200 pCi/ liter (third

I quarter) which was greater than any of the other indicator or con-
trol quarterly results. The elevated third quarter sample result was
verified by reanalysis of another portion of the sample, and by an
independent laboratory analysis. Upon further investigation, it was -I determined that all of the monthly samples that were used to compos-
ite the quarterly sample showed elevated tritium results. These
results for the months of July through September 1985 were 940,

I 870, and 1500 pCi/ liter, respectively. It appears, therefore, that all
three months showed tritium results that were higher than what
would normally be exp?.cted. The fourth quarter FitzPatrick inlet
canal sample result reas normal (250 pCi/ liter).

A plausible reason for the higher than normal third quarter tritium
result for the FitzPatrick inlet canal is not known at this time. The

I discharge sample for the FitzPatrick facility for the same quarter is
considered normal (280 pCl/ liter). In addition, the Nine Mile Point
Unit # 1 inlet canal sample is also considered normal (270 pCi/ liter).
It should be noted that this data is not included in Table 7. Liquid

I wastewater tank discharges from the site during the third quarter of
1985 were well within the Technical Specification limits. No dis-
charges were made from the Nine Mile Point Unit # 1 facility. The

I FitzPatrick facility discharged only 0.000427 Curies during the third
quarter of 1985.

Possible reasons for the anomalous third quarter result includesI mishandling of the sample compositing tanks and contamination at the
collection point which is located within the FitzPatrick facility. It is

possible that the intake sample result was actually the discharge
sample result. This confusion may have occurred through misidenti-
fication of compositing tanks or mislabeling of sample containers
during shipment. Contamination may have also occurred, although
the feasibility of this possible reason is limited since the samplingI area is outside of any radiation areas.

Mean tritium results at the control location (Oswego Steam Station)I can not be evaluated with regard to historical data since sampling !
was only initiated at this location in 1985. Some idea of the vari-
ability of control sample data can be obtained, however, by review

I 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 Oswego River. Therefore , this previous sampleI data represents acceptable control sample data for evaluation
purposes.

I
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Mean annual tritium results from previous city water samples from
1976 to 1984 show that the tritium concentrations have steadily
decreased. The maximum annual average was found in 1976 (652 5
pCi/ liter) and the minimum in 1982 (165 pCi/ liter). The 1985 mean 5 i

Itritium result for the Oswego Steam Station (240 pCi/ liter) was

g|greater the results from the city water location for the last several g
years (1982-1984). These results ranged from 165 pCi/ liter to 250
pCi/ liter. The 1985 city water annual mean result increased also,
and was noted at 305 pCl/ liter.

The impact, as expressed as a dose to man, can not be evaluated
because no plant related radionuclides were detected in surface water
samples with exception of tritium. Plant related radionuclides were
not found in the optional drinking water samples either,

Tritium results during 1985 were variable. The one elevated quar-
terly result from the FitzPatrick inlet canal is not considered to be
representative of actual tritium concentrations because the discharge
canal tritium results were normal. With the exception of this one
anomalous result from the FitzPatrick inlet canal, the results noted g
during 1985 are representative of normal background tritium results 3
in surface water. Any impact associated with the fluctuation of
tritium levels are considered to be background and are not con-
sidered to be a result of operations at the site.

I
I
I
I
I
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TERRESTRIAL PROGRAM

Tables 9 through 20 represent the analytical results for the terrestrial
samples collected for the 1985 reporting period.

.I

I i

.I :

I '

I
I

'I

;

I

I.

I
I i

I
I
I

,
'

95

|E
_ _ -_ __ . . -. -. -

. ..



I
I

1. AIR PARTICULATE GROSS BETA - TABLES 9 and 10

Tables 9 and 10 contain the weekly air particulate gross beta results
for the six offsite and nine onsite sample locations. These fifteen
environmental air sampling stations were required by the old En-
vironmental Technical Specifications during the reporting period of
January 1, 1985 through June 30, 1985. The new Technical Speci-
fications were implemented on July 1,1985 and only required five of
the six offsite stations to be required locations. These five stations 3
(R1, R2, R3, R4, and R5) .were the new Technical Specification g
locations during the reporting period of July 1, 1985 through
December 31, 1985. For the case of reporting purposes, and since
all fifteen stations are the same type of sample medium, results of all
fifteen station are evaluated.

The samples are counted at a minimum of twenty-four hours after g
collection to allow for the decay of naturally occurring radionuclides 3
with short halflives. A total of 312 offsite and 465 onsite samples
were collected and analyzed during 1985. No significant levels of
gross beta activity were observed in any of the samples. The

3 whileoffsite or control mean concentration for 1985 was 0.023 pCi/m
3the indicator or onsite sample mean was equal to 0.020 pCi/m . As

noted, the onsite mean is about 13.0 percent lower than the offsite g
mean for the same sample period. This difference in mean concen- g
tration has been exhibited in the past 11 years with the exception of
1977 when a higher annual mean gross beta activity was observed for g
the onsite sampling stations. In these 11 years, the control stations' g
annual mean ranged from a minimum difference of 5.0 percent higher
than the indicator observed in 1984 to a maximum difference of 28.6
percent higher, observed in 1978. The difference in offsite and 3
onsite weekly and monthly mean values for gross beta could be the 5
result of a combination of the many natural processes which can
affect environmental concentrations. The most significant parameter g
that could possibly contribute to a depressed or lower concentration g
for the onsite stations would be location. The close proximity of
onsite sampling stations to the lakeshore (Lake Ontario) would ac-
count for lower concentrations of naturally occurring radionuclides
being collected on the sampling media. Surface winds from off the
lake would contain less particulate matter and airborne gases than
surface winds from adjacent land areas. The major component of g
gross beta concentrations are decay or daughter products of uranium 5
and thorium and potassium-40. The concentrations of these nuclides
in the ground level atmosphere are dependent upon the local geology
and its chemical constituents. Thus surface winds of terrestrial
origin have a potential for containing higher concentrations of natu-
rally occurring radionuclides.

The observed increases and decreases in general gross beta activity
car. be attributed to changes experienced in the biosphere. As
discussed above, the concentrations of the naturally occurring radio-
nuclides in the lower limits of the atmosphere directly above the ter-
restrial portion of the earth are affected by time related processes

I
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such as wind direction, snow cover, soll temperaturc and soll mois-
ture content. Very little change was noted in gross beta octivityI which corresponded with seasonal changes as has been observed in
past years.

In general, gross beta activity in air samples has decreased signifi-
cantly. The mean 1985 concentration for both offsite and onsite is
seven times lower than the mean concentration detected in 1981.
This overall reduction in activity is directly attributable to theI increased activity detected in 1981 as a result of fallout from an
atmospheric nuclear test and subsequent return to background levels
in 1983-85. The trend of gross beta activity in the environment is

I that of reduced concentrations. The mean 1985 concentration (0.020
pCi/m ) was the lowest level of gross beta activity observed since3

sampling for the FitzPatrick program began in 1974,

The general decrease of gross beta activity since 1974 could be the
result of the reduction of atmospheric nuclear testing in recent years
in comparison to the 1960's when such testing was prolific.

Graphs of air particulate gross beta concentrations on a weekly and
yearly basis can be found in Section Vll.

I
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2. MONTHLY PARTICULATE COMPOSITES - TABLE 11

The air particulate filters collected weekly from each of the 15 air
sampling stations were composited monthly by location (onsite/offsite)
during the reporting period of January 1, 1985 through June 30,
1985. With implementation of the new Technical Specifications on
July 1, 1985 the air particulate filters collected weekly are com-
posited monthly by station. Only five Technical Specification 10- |
cations (R1, R2, R3, R4, and RS) were required during the report- 1

ing period of July 1, 1985 through December 31, 1985. Each com- g
posite is analyzed for gamma emitters using gamma spectral analysis. 9
As noted in Section V1, all fifteen stations will be evaluated.

The results of the 12 monthly samples (onsite/offsite) for the report-
inq pMod of January 1,1985 through June 30, 1985 showed positive
detections for only two . monuclides. Both of the radionuclides
detected are naturally occurring (Be-7 and K-40). Be-7 was detect- E
ed in each of the six monthly offsite composites (January-J une , 5

33 to 0.159 pCi/m . K-40 was1985), and ranged from 0.091 pCi/m
detected in five of the six monthly offsite composites, and ranged g

g4from 0.0029 pCi/m3 in 0,00r.1 pCi/m3 Ro7 won Mm detnetui in
each of the six monthly onsite compositec (January-June,1985), and
ranged from 0.092 pCi/m to 0.128 pCl/m . K-40 was detected in3 3

three of the six monthly onsite composites, and ranged from 0.0020 E
pCi/m3 to 0.0038 pCl/m . Nc other radionuclides were detected in 52

any of the onsite or offsite composites during the first half of 1985
(January-J une) .

The results of the 30 monthly samples (Technical Specification 10 -
cations-R1, R2, R3, R4, and RS) for the reporting period of July 1,
1985 through December 31, 1985 showed positive detections for Be-7
K-40, and Ra-226. All three of these radionuclides are naturally
occurring. Be-7 was detected in each of the 24 monthly indicator
composites (R1, R2, R3, and R4). The concentrations of Be-7 for g

3 to 0.157 pCi/m . g3the indicator samples ranged from 0.074 pCl/m
Be-7 was also detected in each of the six monthly control composites

33 to 0.164 pCi/m . K-40 was(RS), and ranged from 0.082 pCi/m
detected in only one of the 24 monthly indicator samp!es (July -

3December, 1985) at a concentration of 0.014 pCi/m . K-40 was
detected in two of the six monthly control samples (July-Decemoer,

3 31985), and ranged from 0.013 pCi/m to 0.025 pCi/m . Ra-226 was g
not detected in any of the 24 monthly indicator samples (R1, R2, g
R3, and R4), but was detected once at the control location (RS) at a
concentration of 0.014 pCi/m , No other naturally occurring or3

plant related radionuclides were detected.

The other sample locations not required cy the Technical Specifica-
tions include D1 onsite, D2 onsite, E onsite, F onsite, G onsite, H g
onsite, I onsite, J onsite, K onsite and G offsite. As noted above, 3
only naturally occurring radionuclides (Be-7, K-40 and Ra-226) were
detected at these locations during July - December, 1985. The
results of all monthly composite samples are included on Table 11.

I
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The presence of Co-60 has been noted in the past and can be a
result of weapons testing, contamination during handling, and oper-I ations at the site.

Co-60 average concentrations at the onsite or indicator and offsite orI control locations from 1977 to 1978 decreased from approximately
0.0175 to 0.0015 pCl/m . Average concentrations decreased signifi-3

cantly during 1979 and increased in 1980 from approximately 0.0007

I to 0.0016 pCi/m respectively. 1981 and 1982 average Co-60 concen-3

3trations decreased to 0.0007 and 0.0005 pCl/m . Average indicator
and control concentrations were approximately equal during 1977 to
1982. The 1983 nidicator average Co-60 concentration was 0.0007I pCi/m or slightly greater than the 1982 concentration. The 19833

average control and indicator mean Co-60 concentration was 0.0007
pCi/m which also was slightly greater than 1982 results. As noted3

previously, however, a portion of the Co-60 detected during 1983
' was attributed to contamination during handling of the unused fil-

3 at the controlters. Co-60 during 1984 averaged 0.00079 pCl/m
# stations and 0.00123 pCi/m3 at the indicator stations. However, the

y 1984 Co-60 positive results were a result of coatamination during'

handling and not a result of operations at the site., fhe general
reduction in previous indicator and control Co-60 concentrations

I (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 in air particulate samples.

Historically, Cs-137 has been variable during the past and has been
present in air particulate samples since 1977 and prior to 1977.
During 1977, both onsite or indicator and offsite or control Cs-137

I average concentrations were approximately equal and averaged 0.0039
pCi/m . Cs-137 average concentrations at indicator and control3

locations decreased during 1978 and 1979 to 0.0017 and 0.0013
pCi/m3 respectively. Average concentrations during 1980 and 1981I were approximately equal at control and Indicator locations. Cs-137
during 1980 was approximately equal to 1979 and increased slightly
in 1981 from 1979. The 1980 and 1981 average concentrations were

I 0.0013 and 0.0015 pCi/m respectively. The mean 1982 concentration3

for Cs-137 decreased to 0.0004 pCi/m3 The 1983 mean Cs-137
concentration for the indicator and control composite samples were

I 0.0002 and 0.0002 pCi/m3 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 Co-60 results , the reduction in Cs-137 results isI attributed to nuclear decay and ecological cycling of Cs-137 initially
produced by the 1980 Chinese weapons test. Cs-137 was not detect-
ed during 1985 in air particulate samples.

Prior to 1983 and 1984, several radionuclides were detected that were
associated with the 1980 Chinese weapons test and other weapons
tests prior to 1980. These radionuclides were not detected duringI 1984 and 1985 as a result of nuclear decay and ecological cycling.
These include Zr-95, Ce-141, Nb-95, Ce-144, Mn-54, Ru-103, Ru-106
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and Ba-140. In addition, La-140 was detected once during 1983 and
infrequently during 1978 and 1981. La-140 was not detected during
1984 and 1985.

Assessment of the presence of fission product radionuclides in air
particulate composite samples car be depicted by calculating doses to
man as a result of inhalation. Since no fission product radionuclides
were detected in air particulate samples during 1985, no doses can
be calculated . It is assumed that there is not significant dose
impact fre., inhalation as a result of operations at the site during
1997 4

Graphic representations of air particulate composite Co-60 and Cs-137 9
concentrations are presented in Section Vll. 5
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3. AIRBORNE RADIOlODINE (1-131) - TABLES 12 AND 13

The results for lodine-131 (charcoal cartridge) sampling and analyses
are presented in Table 12 (Offsite) and Table 13 (Onsite).

During the 1985 sampling program airborne radiolodine was not de-
tected in any of the 312 weekly samples collected from the six offsite
sampling stations. In the 2,183 weekly offsite 1-131 samples collected

I in 1979 through 1985, 1-131 was only detected once (June 16, 1982).
Offsite I-131 detections were also made in 1977 and 1978.

l-131 was also no'. detected in any of the 465 onsite samples analyzedI in 1985. 1-131, ho./ever, has been detected in the past at the onsite
sample locations. In the 3,270 weekly onsite I-131 samples collected
in 1979 through 1985, 1-131 was detected in only 22 samples.

The end result of the 1985 l-131 sampling effort showed no signifi-
cant im,'act due to the operation of the plant. Also during 1985,
l-131 was not detected in any other environmental sample mediaI including milk, green leafy vegetables, and site boundary vegetation
(inedible).

I Since 1-131 was not detected in any of the onsite or offsite environ-
mental stations, no doses can be calculated to members of the public
using this sample medium.

As , noted in Sections V.1 and V.2, all fifteen environmental air
sampling stations were evaluated for the entire year of 1985.

I
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4. TLD (ENVIRONMENTAL DOSIMETRY) - TABLE 14 1

TLD's were collected once per quarter during the sample year. For E|
the reporting period of January 1,1985 through June 30,1985 (first 3 i
and second quarter), TLDs were collected on approximately March
28, 1985 and June 27, 1985. The TLD results are an average of g i

four independent readings at each location and are reported in mrem 5
per standard month.

For the reporting period of January - June,1985, TLD results are E
orgenized into three groups for reporting purposes. The groups are 5
onsite TLD's (defined as TLD's in the immediate proximity of the
individual facilities, at points of interest), environmental station 3
T LD's (a ring of TLD's surrounding the generating facilities as a 5
group) , and offsite TLD's (TLD's located off the site property or
controlled area and ranging up to 20 miles from the site).

A net dose at the environmental station TLD's can be calculated sim-
ply by subtracting the mean standard month offsite doses from the
mean standard month onsite environmental station doses *. Environ- 3
mental station TLD's are arranged in a concentric circle and range in g
distance from the individual facilities from 1,500 to 2,000 feet. The
net dose per mean standard month for each quarter is as follows:

Quarter Net Environmental Station Dose **

1 + 0.73
2 - 0.04

The annual site property boundary dose for 1985 cannot be deter-
mined from the net environmental station dose since the property
boundary extends out to approximately 0.75 miles from the site
(i.e. , beyond the concentric circle of environmental station TLD's) . g
A general estimate can be made hased on two available TLD's located 3
at the site boundary. The net dose per standard month for each
quarter can be calculated for these two locations (TLD numbers 19 g
and 15) east and west of the site. This calculation is conservative 5since it represents the shortest distance to populated areas.

Quarter Net Site Property Boundary Dose **

1 + 0.34
2 + 0.34

* Location numbers 5, 6, 7, 23, 24, 25, and 25.
** Dose in mrem per standard month.

I
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As observed, the site boundary dose based on two available TLD lo-

cations was more than the average offsite dose for each of the twoI quarters in 1985. This is probably due to the difference in ground
dose rates which are indicative of variable concentrations of natural-
ly occurring radionuclides in soil and rock such as radium, uranium,

I thorium, and potassium. The difference could also result from sta-
tistical variation in the TLD readings, as the site boundary dose is
based on a population of only eight individual readings per quarter
(two TLD's).

TLD numbers 31 and 39 are located within the Nine Mile Point #1 re-
stricted area near the radwaste facility and are influenced by the

I close proximity to the building. TLD numbers 27 through 30 and 47
are located within the restricted area of the James A. Fitz Patrick
radwaste facility and are influenced by the radwaste buildings. TLD
number 59 is located near the restricted area of the FitzPatrick PlantI stack and is influenced by the proximity to this structure. TLD
numbers 3 and 4 are located at the construction site of Nine Mile
Point #2. TLD's are subject to radiography at the Unit #2 site and
to a much lesser extent the FitzPatrick facility.

Offsite TLD results remained fairly consistent for most TLD locations
each quarter. Any slight variations in natural background radiationI levels that were observed are most probably a result of increasing or
decreasing emission rates for radon and thoron gases emanating from
the ground. These emission rates are related to ground moisture
content and other natural parameters.

Onsite TLD results remained fairly consistent except for T LD's

I located near radwaste facilities which may be affected by the fre-
quency of radwaste processing and shipment. In addition, these
onsite TLDs may have been affected by the Hydrogen Water Chemis-
try Test Program conducted at the James A. FitzPatrick facilityI during the months of September and October,1985 (third and fourth
qua rters) . These TLD's include numbers 23, 24, 27, 28, 29, 30,
and 47 at the James A. FitzPatrick facility and number 39 at the

I Nine Mile Point #1 facility. TLD numbers 3, 4, and 41 are located at
the Nine Mile Point #2 facility and were affected by the frequency of
radiography at the construction site. Radiography is a common
practice at construction sites in order to determine the quality ofI equipment welds such as pipes. TLD's located in areas near radiog-
raphy work will show fluctuating doses as the amount of radiography
performed is not consistent. It should be noted that no inconsistent

I
readings were observed for any of the offsite TLDs as a result of
the Hydrogen Water Chemistry Test Program.

For the reporting period of July 1,1985 through December 31, 1985I (third and fourth quarters), the new Technical Specifications imple-
mented on July 1,1985 required some changes to the TLD program.
During the second half of 1985, TLDs were collected on
approximately September 27, 1985 and January 3,1986.
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The new Technical Specifications require that two TLDs be placed at
each Technical Specification location, and four independent readings
per TLD be performed for a total of eight readings.

TLD results (third and fourth quarter results) are evaluated by
organizing environmental TLDs into five different g roups . These
groups include: (1) onsite TLDs (TLDs within the site boundary E
not required by the Technical Specifications) , (2) site boundary 3
TLDs, one in each of the sixteen 22i degree meteorological sectors,
(3) a ring of TLDs four to five miles from the site in each of the
land based 22i degree meteorological sectors , (4) special interest
TLDs (in areas of high population density), and (5) control TLDs in
areas beyond any influence of the generating facilities. Special
interest TLDs are located at or near large industrial sites, schools, g
or proximal towns or communities. Control TLDs are located to the 3
southwest, south and east-northeast of the site at distances of 12.8
to 19.8 miles from the site.

Onsite TLDs were evaluated in the preceding paragraphs. Additional
onsite TLDs are located near the onsite Energy information Center
and the environmental laboratory. These TLDs include numbers 18, |
103, and 59. TLD number 103 is a new TLD and was established in 3
the second quarter of 1985. Therefore, no previous results for this-
TLD exist, although results were consistent with control TLD results 3
and ranged from 4.7 to 6.8 mrem per standard month. TLD number 5
18 results during 1985 were fairly consistent and were within the
range of control TLD data. Results were consistent and ranged from
5.0 to 7.0 mrem per stanrfard month. TLD number 59 is located
near the FitzPatrick facility Stack and showed 1985 results slightly
above control TLD results. The proximity of this TLD to the
FitzPatrick Stack and the Reactor Building accounted for the slight 3
increase in results. Results were consistent with previous years g
results and ranged from 6.2 to 14.5 mrem per standard month.

It should be noted that the JAF environmental lab was moved from
its onsite location to an offsite location during July, 1985. TLD
number 102 was placed at the new offsite environmental lab at that
time. However, TLD number 59 remained at its previous location for
the remainder of 1985 (third and fourth quarters).

Site boundary TLDs are located in the approximate area of the site
boundary, one in each of the sixteen 221 degree meteorological
sectors. These TLDs include numbers 75, 76, 77, 23, 78, 79, 80,
81, 82, 83, 84, 7, 18, 85, 86, and 87. TLD numbers 78, 79, 80,
81, 82, 83, 84, 7, and 18 showed results that were consistent with g
control TLD results, and ranged from 4.1 to 7.2 mrem per standard a
month. TLD numbers 75, 76, 77, 23, 85, 86 and 87 showed results
that ranged up to twice the results of control TLDs. These results g
ranged from 4.8 to 12.6 mrem per standard month. This latter g
group of TLDs are located near the Lake shoreline (approximately
100 feet from the shoreline) but are also located in close proximity of

I
I
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I
I the Reactor Building and Radwaste facilities of Fitz Patrick. TLD

number 78 was slightly greater than the other site boundary TLDs

I not affected by facility reactor buildings or radwaste buildings.
This TLD is located closer to the FitzPatrick facility and is at least
500 feet within the site boundary or site property.

A net site boundary dose can be estimated from available TLD re-

sults and control TLD results. TLD results from TLDs located near
the site boundary in sectors facing the land occupied by members of

I the public (excluding TLDs near the generating facilities and facing
Lake Ontario) are compared to control TLD results. The site bound-
ary TLDs include numbers 78, 79, 80, 81, 82, 83, 84, 7 and 18.
Control TLDs include numbers 8, 14 and 49. Net site boundaryI doses for third and fourth quarters in mrem per standard month are
as follows.

Quarter Net Site Property Boundary Dose *

3 - 0.5

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 ca!culation since these
TLDs are not representative of doses received where a member of

I the 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 TLDs are those TLDs located four
to five miles from the site in each of the land based 221 degree
meteorological sectors. At this distance, TLDs are not present in
eight of the sixteen meteorological sectors over Lake Ontario.

Results for this group of TLDs during 1985 fluctuated slightly as a
result of changing naturally occurring conditions and the differentI concentrations of naturally occurring radionuclides in the ground at
the different locations. These TLDs included numbers 88, 89, 90,
91, 92, 93, 94 and 95. Results fluctuated from 4.0 to 7.1 mrem per

I standard month. These results are consistent with control TLD >

results during 1985. Results during 1985 cannot be compared to
previous yearly results since this group of TLDs was established in
1985. The 1985 results, however, were consistent with other offsiteI TLD results noted in previous years.

The fourth group of environmental TLDs re those TLDs located

I beyond the site boundary and at special interest areas such as ,

industrial sites, schools , nearby communities, towns , offsite air
sampling stations, the closest residence to the site and the offsite

I
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environmental laboratory. This group of TLDs include numbers 9,
10, 11, 12, 13, 15, 19, 51, 52, 53, 54, 55, 56, 58, 96, 97, 98, 99,
100, 101, and 103 and ranged from 3.9 to 6.8 mrem per standard g
month. All the TLD results from this group were within the varia- E
tion noted for the control TLDs. Results during 1985 for TLDs
established during previous years were consistent with results noted
for those years.

The fifth group of TLDs include those TLDs considered as control
TLDs. These TLDs include numbers 8, 14, and 49. Results for 3
1985 ranged from 4.4 to 7.7 mrem per standard month. Results from 5
1985 were consistent with previous years results. A slight increase
was noted in the third quarter of 1985. This trend was also noted
in the other groups of TLDs evaluated during 1985 and has also
been noted in previous years.

Overall, TLD results for 1985 showed no significant impact from g
direct radiation measured outside the site boundary. 5

I
I

I

I
I
I
I
I

' I
I
I
I
y10e

<



I
I

5. RADIATION MONITORS - TABLE 15

Environmental radiation monitors are located in 10 of the 15 air
monitoring environmental stations. Each of the onsite environmental
monitoring stations contains a radiation monitor and, in addition, theI G offsite monitoring station contains a similar monitor.* The radia-
tion monitors consist of a GM detector with an associated power
supply, chart recorder, and trip unit. The monitor has an oper-

I ating and recording range from 0.01 to 100 mrem /br. Each radiation
monitor has a small radioactive source mounted inside the detector
casing to produce an on scale reading. The design intent of the
monitors is to detect possible dose rates resulting from plume re-I leases from the site. The monitors are not considered to be capable

of high sensitivity environmental monitoring and do not detect minute
fluctuation in levels of background radiation. Because of the rela-

I tively low sensitivity of the monitors (environmentally speaking) no
comparisons are made between the radiation monitor readings and the
readings from environmental TLD's.

I
*The radiation monitor was located previously at D1 offsite environmental
station (1/1/85 - 1/15/85). D1 offsite environmental station was movedI to meet the requirements of the new Radiological Effluent Technical
Specifications effective January 1,1985 for NMPNPS and July 1,1985 for
JAFNPP. The radiation monitor was relocated at G offsite environmental
station on January 15, 1985.

I
I
I
I
I
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6. MILK - TABLES 16,17, AND 18

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 1985. No new locations were added nor g
were any locations deleted when compared to the latter half of 1984. g
Sample location descriptions for all milk sample locations utilized
during 1985 are listed below.

Location No. Direction from Site Distance from Site (miles)

7 ESE 5.5 g
16 5 5.9 3
50 E 8.2
55 E 9.0
60 E 9.5

4 ESE 7.8
40 (Control) SW 15.2

During the first two months of the 1985 grazing season (May and
June), the milk samples were composited. This was done to fulfill
the requirements of the old Environmental Technical Specifications.

May and June milk samples were collected from each of the locations
in the first half of the month and analyzed for 1-131. At approxi-
mately mid month, a second milk collection was made at the same 3
locations. The second collection was composited with an equal ali- 3
quot from each location sampled during the first collection. The
composite samples were analyzed for gamma emitters and Sr-90.
1-131, gamma isotopic, and Sr-90 results are found in the analytical
results section, Tables 16,17 and 18 respectively.

The gamma spectral analysis of the monthly milk composites for May 3
and June showed K-40 to be the most abundant radionuclide de- E
tected. K-40 was detected in every sample analyzed and ranged in ,

concentration from 1,430 pCilliter to 1,170 pCi/ liter at the indicator
locations and 1,450 pCi/ liter to 1,360 pCl/ liter at the control loca-
tion. K-40 is a naturally occurring radionuclide and is found in
many of the environmental medias sampled.

Sr-90 was also detected in each of the milk sample composites collect-
ed in May and June, 1985. The mean Sr-90 concentration for the
control location was 2.1 pCi/ liter. The mean for all indicator 10 - a
cations (within 10 miles of the site) was 2.1 pCilli'ar. The control I
and indicator sample means are the same. Sr-90 results for the
indicator locations ranged from 0.8 pCl/ liter to 4.4 pCilliter. Con-
trol sample results ranged from 2.0 pCi/ liter to 2.1 pCl/ liter. The |
detection of Sr-90 in indicator and control locations at similar con- W
centrations is indicative of background Sr-90 as a result of past
weapons testing.

^
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Milk sample composites for the months of May and June, 1985 were

I also analyzed for 1-131. lodine-131 was not detected in any of the
indicator or control samples during May and June,1985.

No other radionuclides were detected in milk samples during 1985I using gamma spectral analysis.

On July 1, 1985, the new Radiological Effluent Technical Specifica-

I tions were implemented for the James A. FitzPatrick Nuclear Power
Plant. The new Technical Specifications require that three locations
be sampled for milk within 5.0 miles of the site. During the remain-
der of 1985 (July through December) , there were no milk sampleI locations within 5.0 miles of the site. The locations that were sEm-
pied are located from 5.5 to 9.5 miles from the site (see above
table) . The only Technical Specification location during 1985 (July -

I December) was the control location which is located 15.0 miles to the
southwest from the site (location #40).

During the remainder of 1985 (July - December), milk samples wereI collected at each of the six indicator locations and the control 10-
cation in the first half and the second half of each month. Samples
were collected during the months of July through December, 1985.

I For each sample, analyses were performed for gamma emitters (analy-
sis by Ge(Li) detector) and 1-131 using a resin extraction. Sample
analysis results for gamma emitters are found on Table 17 and for
1-131 on Table 16. Sr-90 analysis is no longer required by the new
Technical Specifications.

The gamma spectral analyses of the bimonthly samples (July - De-

I cember) showed K-40 to be the most abundant radionuclide detected
in the milk samples collected in 1985. K-40 was detected in every
sample analyzed and ranged in concentration from 824 pCi/ liter to

I 1,520 pCi/ liter at the indicator locations and 1,130 pCi/ liter to
1,470 pCl/ liter at the control location. K-40 is a naturally occurring
radienuclide and is found in many of the environmental media
sampled.

Cs-137 was not detected in any of the indicator or control samples
during 1985. Contrary to the absence of Cs-137 in milk during 1984

I and 1985, Cs-137 has been detected in milk samples since 1969. LLD
values for Cs-137 ranged from 3.5 - 7.9 pCi/ liter during 1985. It

should be noted that the two generating facilities were, for the most ;

part, at full capacity during the 1984 and 1985 grazing season and i

I 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 (de-
tected only once). This observation may indicate that the source of f
the Cs-137 during the more recent years of 1981 - 1983 was the |

October 1980 Chinese Weapons Test. |

Milk samples were collected (July - December, 1985) and analyzedI twice per month for I-131. lodine-131 was not detected during 1985
in any of the indicator or control samples. All 1985 |-131 milk
results are reported as Lower Limits of Detection (LLD). The LLD
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results ranged from less than 0.10 pCi/ liter to less than 0.49
pCl/ liter for all milk samples.

No other radionuclides were detected in milk samples using gamma
spectral analysis.

Examination of previous Cs-137 levels in milk samples shows that the
annual mean for the indicator samples has decreased steadily since
1974. 1976 did show a decrease (7.8 pCi/ liter) that was less than g
1975 and 1977 (1975 was 20.6 pCl/ liter and 1977 was 17.1 pCi/ liter). g
1974 through 1981 showed Cs-137 concentrations ranging from 26.1
pCi/ liter in 1974 to 7.57 pCi/ liter in 1981. The indicator mean for
1985 was less than 5.9 pCi/ liter. Previous Cs-137 concentrations at
the control location is only available from 1978 to 1983. Concentra-
tions range from 3.73 pCi/ liter in 1979 to 7.0 pCi/ liter in 1981. The
mean control result for 1985 was less than 5.7 pCi/ liter (LLD re-
sult) .

Previous Sr-90 data from the indicator locations shows that the an-
nual mean Sr-90 concentrations have decreased slightly since 1974
S r-90 ranged from 2.1 pCi/ liter in 1985 to 7.16 pCi/ liter in 1976.
The 1985 annual mean for Sr-90 was 2.1 pCl/ liter, which shows a
slight decrease from the 1984 annual mean for Sr-90 of 2.34 pCi/ E
liter. Strontium-90 concentrations at the control location are ont'/ 3
available since 1978. The annual mean concentration ranged from
1.91 pCl/ liter in 1983 to 5.88 pCi/ liter in 1978. The 1985 annual
mean for Sr-90 (control location) was 2.1 pCi/ liter, and shows a
slight decrease from the 1984 annual mean for Sr-90 of 2,14 pCi/
liter.

The impact as a result of Cs-137 in 1985 milk samples is insignificant
since no Cs-137 was detected during the 1985 milk sampling program.

The impact, as a result of Sr-90 in milk, due to plant operation, is
extremely small if any since the mean result of the indicator results
and the control results are approximately equal considering fluctua-
tions in the background levels. The levels of Sr-90 detected in E
indicator as well as control samples is considered to be representa- E
tive of background concentrations. In this regard, the resultant
calculated doses would be approximately equal.

lodine-131 was not detected in any of the milk samples analyzed for
the 1985 program. No doses to man have been calculated due to the
lack of positive detection. The detection of I-131 in milk samples
has not been routine in the past. In past sampling programs,1-131
has been detected in milk samples in conjunction with fresh fallout
from atmospheric nuclear testing.

Graphs of yearly milk sample results for Cs-137, Sr-90 and 1-131,
along with monthly (1985) Cs-137 results by station, are presented
in Section Vll.

! I
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7. LAND USE CENSUS - TABLES 19 AND 21

A land use census was conducted during 1985 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

I sixteen 221 degree meteorological sectors. The milch animal census
(milk animal) was actually conducted out to a distance of 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 conducted
by sending questionnaires to previous milk animal owners and also
by road surveys to locate any possible new owners. In the event
questionnaires are not answered, then the owners are contacted by

I telephone or in person. The local agricultural agency was also
contacted.

The number of milch animals located within the ten mile radius of theI site was estimated to be 1,158 cows and one (1) goat for the spring
1985 census'. One new location with milk animals was found since the
summer 1984 census (#49). The number of cows increased by 62 and

I the number of goats remained the same with respect to the 1984
summer census.

The residence census was conducted during the late summer toI identify the nearest residence in each of the sixteen 221 degree
meteorological sectors within a distance of five miles from the site.
At this distance, some of the meteorological sectors are over water.

I These sectors include: N, NNE, NE, ENE, W, WNW, NW and NNW.
There are no residences in these sectors. The results of the 1985
residence census showing the applicable sectors, degrees and dis-
tance of each of the nearest residences are found on Table 21.I

I
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8. HUMAN FOOD PRODUCTS - TABLE 20

Human food product samples were comprised of meat, eggs, poultry, E
and vegetables. Collections for meat, poultry, and eggs were made 3
in the spring and fall seasons. Samples of produce included vegeta-
bles with an attempt to sample at least one green leafy vegetable g
from each location. The collection of produce was performed in late g
summer or early fall. Indicator samples were collected within a 10
mile radius of the site in areas which would have a high potential for
demonstrating possible effects of site operations. The ultimate factor 3
controlling sample locations was the availability of required samples. 5
Attempts were made to maintain prior sample locations where
possible.

Meat

Spring meat collections were made at one offsite location (greater
than 10 miles from the site) and at two onsite locations (less than 10
miles from the site) . Spring meat collections showed detectable
concentrations of K-40 in all samples. K-40 concentrations ranged g
from 2.3 pCi/g (wet) to 3.2 pCi/g (wet). K-40 is a naturally occur- g
ring radionuclide. Cs-137 was nnt detected in any of the spring
meat samples (indicators and control).

.

No other radionuclides were detected in the spring meat samples
using gamma spectral analysis.

With the implementation of the new Technical Specifications on July
1, 1985, the fall meat, egg and poultry sample collections were no
longer required. However, these sample media were collected and
analyzed to demonstrate the insignificant environmental impact of
continued site operations.

Fall meat collections were made at one offsite and at three onsite 3
sample locations. The fall samples showed detectable concentrations 3
of K-40 in all samples. K-40 concentrations ranged from 2.4 pCi/g
(wet) to 2.7 pCi/g (wet). Cs-137 was not detected in any of the
fall meat samples.

No other radionuclides were detected in the fall meat samples using
gamma spectral analysis.

In the past, the detection of Cs-137 in meat samples has been noted
for all years since 1978 for indicator samples and since 1980 for a
control locations (control samples were not collected prior to 1980). g
The detected concentrations since 1978 at the indicator locations have
been fairly consistent. These samples ranged from 0.021 to 0.039
pCi/g (wet). At the control locations, Cs-137 ranged from 0.01 to E
0.021 pCi/g (wet). The indicator sample annual mean results have 5
been slightly higher than the control sample annual mean results.

I
I
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I The historical detection of Cs-137 in meat at control and indicator

sample locations is an indication of cesium production from weapons
testing. During 1985, Cs-137 was not detected at the control sampleI locations or the indicator locations. However, Cs-137 has been
detected at the control sample locations (1980 - 1981) and the indica-
tor sample locations (1978 - 1984), in the past.

Dose estimates are not performed here for meat samples since no
radionuclides with the exception of naturally occurring K-40 were
detected.

an
Egg samples were collected in the spring (May 3-20, June 5, 1985)
and in the fall (October 30, November 19, December 6-20 1985).
Samples were collected at three onsite locations (within 10 miles of
the site) and at one offsite location (greater than 10 miles from the
site) . The only radionuclide detected during 1985 in egg samples
was K-40. K-40 was detected in the spring samples at concen-
trations that ranged from 0.9 pCl/g to 1.3 pCi/g (wet). The fallI samples showed K-49 concentrations that ranged from 0.8 pCi/g to
1.4 pCi/g (wet).

I
Poultry

Poultry samples were taken during the spring (May 3-20, June 5,
1985) and during the fall (October 30, November 19, December 6-20,
1985) at three onsite locations and one offsite location. The only
radionuclide detected during 1985 in poultry samples was K-40.I K-40 was detected in the spring samples at concentrations that
ranged from 2.2 to 3.4 pCi/g (wet). The fall samples showed K-40
concentrations that ranged from 3.0 to 3.2 pCl/g (wet).

Fruits and Vegetables

With the implementation of the new Technical Specifications on July
1, 1985 fruit and vegetable collections from nearby gardens (old
Technical Specification locations) were replaced by site boundary

I vegetation Technical Specification locations (see Section V.9).
However, fruits and vegetables were collected in the late summer
harvest season of 1985 to illustrate the insignificant environmental
impact to man from ingestion of these sample media.

Fruits and vegetable samples were collected from six indicatar loca-
tions (nearby gardens) and one control location (15.0 miles distant

I from the site). Garden vegetables were comprised of cabbage, beet
greens, collard greens, and swiss chard which are all considered
broad-leaf vegetation. Fruit samples consisted of tomatoes (non-
broadleaf).

I
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K-40 was detected in all broadleaf and non-broadleaf vegetables and
fruits. Broadleaf vegetables (Swiss chard, collard greens, beet
greens and cabbage) showed concentrations of K-40 ranging from E
2.05 pCi/g to 4.37 pCi/g (wet) . Non-broadleaf fruits (tomatoes) 3
showed concentrations of K-40 ranging from 1.14 pCi/g to 2.34 pCi/g
(wet) . Be-7 was not detected in the vegetable samples collected
during 1985. This naturally occurring radionuclide was detected in
a swiss chard sample (broad-leaf vegetable) from the control location
during '1984.

Cs-137 was detected in one of the broad-leaf vegetable samples from
an indicator location (O location ) . The sample consisted of beet
greens. The Cs-137 concentration was 0.047 pCi/g (wet) which was
greater than the lower limit of detection for the other broad-leaf and
non broad-leaf samples. The lower limit of detection for the other
samples ranged from 0.009 to 0.033 pCi/g (wet). Two other proxi-
mal locations, one within 1000 feet and the other at approximately
3000 feet from location O, showed no detectable Cs-137. Cs-137 was
not detected at the control location nor at any of the other indicator
locations.

No other radionuclides were detected in the 1985 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
remained 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
1976-1985 at the indicator locations and during the years of 1980-
1985 at the control locations (control samples were not obtained prior 3
to 1980). Review of indicator sample results from 1976-1985 showed 3
that Cs-137 was not detected during 1976-1978 and 1981-1984.
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 a
concentration of 0.047 pCl/g (wet). Control samples during 1980-
1985 showed Cs-137 detected only during 1980 at a concentration of E
0.02 pCi/g (wet). Cs-137 detected during the past at both indicator 5
and control locations is indicative of weapons testing.

The impact of detectable Cs-137 in food product samples can be
evaluated by calculating a dose to the maximum exposed individual as
a result of consumption. Using standard methodology from NRC
Regulatory Guide 1.109, the maximum exposed organ is the bone
tissue of a child. The maximum whole body dose would be to an
adult. The Cs-137 concentration is 0.047 pCi/g (wet) and is as-
sumed to be a result of operations at the site. The consumption

|
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I
I rate is assumed to be a maximum consumption rate of 26 kg per year

for a child and 64 kg per year for an adult. The calculated doses

I are 0.40 mrem per year to a child's bone tissue (maximum organ
dose) and 0.21 mrem per year to the whole body of an adult. The
child's whole body dose would be 0.06 mrem per year.

A maximum organ dose of 0.40 mrem per year and whole body dose
of 0.21 mrem per year are small when compared to doses from non
man-made sources. A maximum organ dose of 0.40 mrem is small

I when compared to a dose of 20 mrem per year to the gonads and
other soft tissues of an adult from naturally occurring K-40. A
maximum whole body dose of 0.21 mrem per year can be compared to
the increase in dose from increasing altitude. As one proceeds from
one altitude to another, the dose rate will increase slightly as a
result of solar radiation. A whole body dose of 0.21 mrem per year
is equivalent to proceeding from one area to another of 100 meters

I (328 feet) higher in altitude and remaining at that altitude for 38
days.

An occasion , such as moving to a location 100 meters higher inI altitude, is a common occurrence. Any dose that may be received as
a result of such an cccurrence is considered small and insignificant.

I
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9. SITE BOUNDARY VEGETATION - TABLE 20

The implementation of the new Radiological Effluent Technical Speci-
fications on July 1, 1985 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 control location was represented by
samples of three similar broad-leaf varieties grown 9-20 miles distant
in a least prevalent wind direction. The three broad-leaf varieties g
were comprised of wild grape leaves, oak leaves, and maple leaves g
(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 1985 samples. K-40 was detected in all the broad-leaf vege-
tation samples collected in September, 1985. The site boundary g
vegetation samples (indicators) showed concentrations of K-40 rang- g
ing from 2.79 pCilg (wet) to 4.29 pCi/g (wet). The control samples
showed concentrations of K-40 ranging from 2.21 pCi/g (wet) to 3.85
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 E
ranging from 0.74 pCi/g (wet) to 1.69 pCi/g ( wet) . The control 3
samples showed concentrations of B e-7 ranging from 1.22 pCl/g
(wet) to 2.52 pCi/g (wet). Both Be-7 and K-40 are naturally occur-
ring radionuclides.

Cs-137 was detected in three of the six indicator vegetation samples
(oak and maple leaves ) . The Cs-137 concentrations ranged from E
0.043 pCi/g (wet) to 0.259 pCi/g (wet), with a mean Cs-137 concen- E
tration of 0.162 pCi/g (wet) . Although past weapons testing is a
common source of Cs-137 in the environment no Cs-137 was detected
in the control samples.

No other radionuclides were detected in the 1985 Technical Specifica-
tion vegetation samples.

The vegetation samples collected during 1985 at the site boundary
are not consumed by humans. Because this vegetation is not con-
sidered edible there is no dose to man from the presence of Cs-137.

A more realistic dose to man concept was evaluated in the previous
section (Section V.8, fruits and vegetables). The dose assessment
from the consumption of fruits and vegetables from nearby gardens
(within 3 miles of the site) was demonstrated to be insignificant.

No historical evaluation is performed since the site boundary vege-
tation sampling was initiated in 1985, and there is no previous data
for comparison.

I
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10. ENVIRONMENTAL SAMPLE LOCATIONS - TABLE 21

Table 22 contains the locations of the environmental samples present-
ed in the data tables of Section IV. The locations are given in
degrees and distance in miles from the Nine Mile Point NuclearI Station Unit # 2 reactor centerline (middle site reactor). Table 22
also gives the figure (map) number as well as the map designation
for each sample location by sample medium type.

I
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11. INTERLABORATORY COMPARISON PROGRAM - SECTION Vill

Section 6.3.a of the Radiological Effluent Technical Specifications for
the James A. FitzPatrick Nuclear Power Plant requires that a sum-
mary of the results obtained as part of an interlaboratory comparison
program be included in the Annual Radiological Environmental Op- E
erating Report. Presently, the only NRC approved interlaboratory 5
comparison program is the USEPA Cross Check Prog ram. Section
Vill shows the results of the EPA's reference results and the licens- g
ee's results in tabular form . Some of the EPA reference samples I
have been analyzed by the site. Other EPA reference samples have
been analyzed by a vendor who normally analyzes those types of
sample media for the site. Participation in the EPA Cross Check
Program includes sample media for which environmental samples are
routinely collected, and for which intercomparison samples are avail-
able from the EPA.

I
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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 analytical
results of the 1985 program, the major radiological impact on the environ-
ment was the result of fallout from atmospheric nuclear testing.

I Levels of natural background and the associated fluctuation in intensity
are much more significant in terms of dose to man (normal background in
the vicinity of the site is equal to 60 mrem /yr) than radiation levels in
the environment associated with the operation of the plant.

Using the data presented in this report, and earlier reports as a basis, it
can be concluded that no appreciable radiological environmental impact has

I resulted from the operation of the James A. Fitz Patrick Nuclear Power
Plant.

I
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EXCEPTIONS TO THE PROGRAM

1. The air sampling pump at the H onsite environmental sampling station
was inoperable from January 8, 1985 (1035 hours) to January 14,
1985 (1250 hours). Inoperability was due to transmission line elec- |
trical problems. 5

2. Environmental radiation monitor G offsite was inoperable from Jan- g
uary 17, 1985 (0220 hours) to January 18, 1985 (1310 hours). g
inoperability was caused by an electrical malfunction.

3. The air sampling pump at the J onsite environmental sampling station E
was inoperable from January 17, 1985 (1300 hours) to January 23, 5
1989 (1030 hours). Inoperability was caused by a blown fuse.

4. The air sampling pump at the E onsite environmental sampling station
was inoperable from January 17, 1985 (1100 hours) to January 23,
1985 (0930 hours), inoperability was due to an environmental tech-
nician's failure to restart the air sampling pump after environmental
station maintenance.

5. The air sampling pump at D1 offsite (R1) environmental sampling g
station was inoperable from January 28, 1985 (1405 hours) to Janu- E
ary 31, 1985 (0910 hours). Inoperability was caused by a blown
fuse.

6. The air sampling pump at the J onsite environmental sampling station
was inoperable from February 20, 1985 (0506 hours) to February 21,
1985 (1455 hours). Inoperability was caused by a blown fuse.

7. The air sampling pump at the E onsite environmental sampling station
was inoperable from March 7. 1985 (1310 hours) to March 11, 1985
(1050 hours). Inoperability was due to an environmental achnician's
failure to restart the air sampling pumt. after environmental station
maintenance.

8. The air sampling pump at the K onsite environmental sampling station
was inoperable from April 5, 1985 (1524 hours) to April 8. 1985
(1600 hours). Inoperability was caused by a power failure to the g
station due to a tree falling against the station power line resulting g
in the power line being shorted out.

9. The air sampling pump at D2 onsite environmental sampling station
was inoperable from April 15, 1985 (2126 hours) to April 17, 1985
(1031 hours). Inoperability was caused by pump mechanical
problems. e

|a

10. The air sampling pump at D2 onsite environmental sampling station
was inoperable from April 17, 1985 (1542 hours) to April 22, 1985
(1030 hours). Inoperability was caused by a blown fuse.

I
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11. The air sampling pump at the J onsite anvironmental sampling station

I was inoperable from May 10, 1985 (1947 hours) to May 13, 1985 (0922
hours). Inoperability was caused by a blown fuse.

12. The air sampling pump at the D1 onsite environmental sampling

I station was inoperable from May 15, 1985 (2128 hours) to May 20,
1985 (0955 b: ;rs) . Inoperability was caused by a blown fuse.

I 13. The air sampling pump at J onsite environmental sampling station was
inoperable from May 21, 1985 (2227 hours) to May 24, 1985 (0835
hours). Inoperability was caused by a blown fuse.

14. The air sampling pump at the J onsite environmental sampling station
was inoperable from June 16, 1935 (0035 hours) to June 17, 1985
(1011 hours). Inoperability was caused by a blown fuse.

15. Meat samples were collected at only two of the three required sam-
pling locations during the spring sampling period. Weekly calls u
the local slaughterhouses beginning on April 23, 1985 and continuingI until June 5, 1985, resulted in two onsite samples and one control
(offsite) sample.

The difficulty in obtaining the required number of samples n ay be
attributed to several factors. First, the number of animals raised
for meat and located within the 10 mile radius of the plant i.; not
extensive. Second, butchering of animals is not always performed atI the local meat market. Third, and most significant, is the fact that
the vast majority of meat is butchered in the fall so animals can
graze in pasture for the summer to economically increase the meat
yield.

The collection of meat samples has historically (1979 and 1981) been
a difficult sample medium to obtain due to seasonal unavailability.

16. The air sampling pump a: the R2 offsite environmental sampling
station was inoperable from October 3, 1925 (0800 hours) to OctoberI 4, 1985 (0830 hours). Inoperability was the result of de-energizing
the pump for electrical repair, circuit box upg rade , and wiring
change.

17. The air sampling pump at the R3 offsite environmental sampling
station was inoperable from October 16, 1985 (0821 hours) to October
16,1985 (1503 hours). Inoperability -was the result of de-energizingI the pump for circuit box upgrade and wiring change.

18. The air sampling pump at the R4 offsite environmental sampling

I station was inoperable from October 17, 1985 (0812 hours) to October
17,1985 (1442 hours). Inoperability was the result of de-energizing
the pump for circuit box upgrade and wiring change.
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19. The air sampling pump at the R1 offsite environmental sampling

station was inoperable from October 18, 1985 (0750 hours) to October |
18,1985 (1437 hours), inoperability was the result of de-energizing a
the pump for circuit box upgrade and wiring change.

20. The air sampling pump at the R5 offsite environmental sampling
station was inoperable from October 29, 1985 (0914 hours) to October
30,1985 (1345 hours). Inoperability was the result of de-energizing
the pump for circuit box upgrade and wiring change.

21. The air sampling pump at the R2 offsite environmental sampling
station was inoperable from November 17, 1985 (1105 hours) to
November 19, 1985 (1243 hours). Inoperability was caused by an
electrical malfunction.

22. The air sampling pump at the R2 offsite environmental sampling
station was inoperable from December 17, 1985 (0820 hours) to
December 17, 1985 (1255 hours). Inoperability was caused by an
electrical malfunction.

23. Tne spring collection of GAMMARUS did not contain sufficient quan-
tities for Sr-89 and Sr-90 analysis as required by Table 4.3.1,

Appendix B of the James A. FitzPatrick Nuclear Power Plant Envi-
ronmental Technical Specification, which were in effect at the time of
the sample collection. As required by plant procedures, three
attempts were made to obtain sufficient quantities of GAMMARUS for E
analysis. The unavailability of GAMMARUS is most p7obably due to 3
the unseasonable cold temperature of Lake Ontario und the delay of
the spring lake turnover. Few GAMMARUS were inhabiting the
shoreline shallows during the spring sampling season. The collectio1
of GAMMARUS in sufficient quantities has historically (1982 and
1984) been a difficult sample medium to obtain due to seasonal
unavailability.

I

I
I

I'"



I
REFERENCES

1. U.S. Nuclear Regulatory Commission Regulatory Guide 1.109, " Cal-
culation of Annual Doses to Man from Routine Releases of Reactor
Effluent for the Purpose of Evaluating Compliance with 10 CFR

I Part 50, Appendix I", March,1976,

2. U.S. Nuclear Regulatory Commission Regulatory Guide 1.109, " Cal-

I culation of Annual Doses to Man from Routine Releases of Reactor
Effluent for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix I", October,1977.

3. Eichholz, G. , Environmental Aspects of Nuclear Power, First Edition,
Ann Arbor Science Publishers, Inc., Ann Arbor, Michigan,1976.

4. National Council on Radiation Protection and Measurements (NCRP),
Environmental Radiation Measurements NCRP Report No. 50, 1976.

5. National Council on Radiation Protection and Measurements (NCRP),I Natural Background Radiation in the United States, NCRP Report
No. 45, 1975.

6. National Council on Radiation Protection and Measurements (NCRP),

Cesium-137 from the Environment to Man: Metabolism and Dose,
NCRP Report No. 52, 1977.

7. National Council on Radiation Protection and Measurements (NCRP),
Radiation Exposure from Consumer Products And Miscellane' uso
Sources, NCRP Report No. 56, 1977.

8. U.S. Nuclear Regulatory Commission Regulatory Guide 4.8, " Environ-
mental Technical Specifications for Nuclear Power Plants", December
1975.

9. U.S. Nuclear Regulatory Commission Branch Technical Position to
Regulatory Guide 4.8, "An Acceptable Radiological Environmental
Monitoring Program", November,1979.

10. Eisenbud, Merril, Environmental Radioactivity. Second Edition, Aca-
demic Press, New Yerk, New York,1973.

11. Francis, C. W., Radiostrontium Movement in Soils and Uptake in
Plants, Environmental Sciences Division, Oak Ridge National Labora-
tory, U.S. Department of Energy,1978.

12. National Council on Radiation Protection and Measurements (NCRP),

I Radiation Exposure from Consumer Products and Miscellaneous
Sources, NCRP Report No. 56, 1977.

I
I

123



_

I
13. Pochin, Edward E., Estimated Population Exposure from Nuclear

Power Production and Other Radiation Sources, Organization for
Economic Co-operation and Development,1976.

14. ICRP Publication Number 29, Radionuclide Releases into the Environ-
ment: Assessment of Dose to Man, 1979.

.

I
.

I

I

I:
124 |

i

)
1

I
-

- - _ . _ - . _ , . . . _ _ . _ _ , . _ _ ___ . . _ _ _ _ _ _ __ ___ _ _ _ _ . . . _ _ _ _ _ . _ _ _ _ _



_A - - . _ . _ _ _ _ , ,

I
I

B

I
I
I
I

VI

!

;

I :

!

| @
, ___

I
I

'I

'I

lI

I
.

. _ - __ - __ - _-_ - -- - - _ _ _ _ ___ _ .__ _- _



_

I
I VI HISTORICAL DATA

Sample Statistics from Previous Environmental Sampling

The mean, standard deviation, minimum value, maximum value, and range,

I were calculated for selected sample mediums and isotopes.

Special Considerations:

1. Sample data listed as 1969 was taken from the NINE MILE POINT,
PREOPERATION SURVEY, 1969 and ENVIRONMENTAL MONITORING
REPORT FOR NIAGARA MOHAWK POWER CORPORATION NINE MILEI POINT NUCLEAR STATION, NOVEMBER,1970.

2. Sample data listed as 1974 was taken from the NINE MILE POINT

I NUCLEAR STATION , ENVIRONMENTAL OPERATING REPORT. The
1974 data is pre-operational to the James A. Fitz Patrick Nuclear
Power Plant, which started commercial operation in November,1974.

3. Sample data listed as 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,
1983, and 1984 was taken from the respective environmental
operating reports for Nine Mile Point Nuclear Station and James A.
FitzPatrick Nuclear Power Plant.

4. Only measured values were used for statistical calculations.

I
,

!

!
l
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

Periphyton STANDARD
Cs-137 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 0.05 ONLY ONE DATA POINT

1984 0.09 ONLY ONE DATA POINT

1983 0.10 0.06 0.14 0.06 0.08

1982 0.05 0.01 0.06 0.04 0.02

1981 0.19 0.07 0.24 0.14 0.10

1980 0.03 0.01 0 . 0 '. 0.02 0.02

1979 0.07 0.08 0.13 0.02 0.11

1978 0.04 0.03 0.063 0.023 0.04

1977 <MDL --- --- --- ---

1976 5.00 ONLY ONE DATA POINT

1974 0.10 0.02 0.12 0.09 0.03

1969 (PRE-OPERATIONL) NO DATA -- -- --- ---

"INDICATOR

S A DARDMEAN MAXIMUM MINIMUM RANGE
Cs C /g (wet)

1985 0.46 ONLY ONE DATA POINT

1984 0.27 0.04 0.31 0.21 0.10

1983 0.35 0.23 0.69 0.17 0.52

1982 0.14 0.16 0.38 0.05 0.33

1981 6.24 6.75 16.00 0.47 15.53

1980 0.09 0.05 0.15 0.04 0.11

|1979 0.36 0.55 1.10 0.08 1.02

1978 0.11 0.06 0.19 0.05 0.14

||1977 0.42 0.56 1.40 0.09 1.31

i

1978 2.60 1.38 4.10 1.40 2.70 mm

g1
1974 5.18 3.73 8.44 1.72 6.72

I1989 (PRE-OPERATIONL) NO DATA --- -- -- ---
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

M 11usks STANDARD
Sr-89 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 <LLD --- -- --- ---

1984 <tLD --- --- --- ---

;

1983 <LLD --- --- --- ---

g
1982 <LLD --- --- --- ---

| 1981 <LLD --- -- -- ---

1980 <LLD --- --- --- ---

1979 <LLD --- -- --- ---

1978 0.02 ONLY ONE DATA POINT

I 1977 (MDL --- --- -- ---

1978 NO DATA --- --- --- ---

1974 NO DATA --- -- --- ---

1969 (PRE-OPERATIONL) NO DATA --- -- --- --

INDICATOR

I Mollusks STANDARDMEAN MAXIMUM MINIMUM RANGESr-89 pCi/g (wet)

1985 (LLD --- --- --- ---

1984 <LLD --- --- --- ---

| <LLD -- -- --- ---

1983

1982 (LLD --- --- --- ---

1981 <LLD --- --- --- ---
'

t

1980 <LLD --- -- -- --

_.

1979 0.04 0.03 0.07 0.01 0.06

1978 0.05 0.03 0.07 0.03 0.04

1977 <MDL --- --- --- ---

| 1978 0.42 ONLY ONE DATA POINT

1974 <MDL --- --- --- ---

I __

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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HISTORICAL ENVIRONMENTAL SAMPLE DATA

B
CONTROL

Mollusks STANDARD
Sr-90 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 0.003 ONLY ONE DATA POINT

1984 0.020 0.016 0.031 0.009 0.022

1983 0.035 0.007 0.04 0.03 0.01

1982 0.03 0.01 0.04 0.02 0.02

g1981 0.046 0.008 0.052 0.040 0.012

1980 0.07 0.06 0.I1 0.03 0.08

1979 0.07 0.05 0.10 0.02 0.08

1978 0.14 0.02 0.15 0.12 0.03

1977 0.23 0.21 0.38 0.08 0.30

1976 NO DATA --- --- --- ---

1974 NO DATA --- --- -- ---

1969 (PRE-OPERATIONL) NO DATA --- -- --- ---

INDICATOR

ST DARDMEAN MAXIMUM MINIMUM RANGEr 0 1/g (wet)

1985 0.010 ONLY ONE DATA POINT

1984 0.061 0.049 0.130 0.026 0.104

|1983 0 11 0 03 0 14 0 07 0 07

1982 0.10 0.02 0.12 0.07 0.05

1981 0.094 0.060 0.132 0.005 0.I27

1980 0.11 0.03 0.14 0.07 0.07

1979 0.10 0.04 0.t7 0.05 0.12

1978 0.14 0.03 0.18 0.10 0.na

1977 0.10 0.02 0.I1 0.07 0.04

1978 0.51 ONLY ONE DATA POINT

1974 0.32 ONLY ONE DATA POINT

1969 (PRE-OPERATIONL) 0.12 0.17 0.24 0.01 0.23
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HISTORICAL ENVIRONMENTAL SAMPLE DATAg
CONTROL

I Mollusks STANDARD
Cs-137 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVlATION

1985 <LLD --- --- --- ---

1984 <LLD --- --- -- ---

| 1983 <LLD --- --- --- ---

1982 <LLD --- --- --- ---

1981 <LLD --- --- --- ---

1980 <LLD -- --- --- ---

1979 <tLD --- --- --- ---

1978 <MDL -- -- --- ---

1977 <MDL --- --- --- ---

1976 NO DATA --- --- --- ---

1974 NO DATA -- --- --- ---

1969 (PRE-OFERATIONL) NO DATA --- --- --- ---

IND6CATOR

8A DARDMEAN MAXIMUM MINIMUM RANGE
s 7 Ci/g (wet)

1985 <LLD -- --- --- ---

.
1984 0.022 ONLY ONE DATA POINT

1983 <tLD -- -- --- ---

| 1982 (LLD --- --- --- ---

i

! 1981 0.061 ONLY ONE DATA POINT

1980 <LLD --- --- --- ---

|
1979 <LLD --- --- --- ---

| 1978 o.99 0.a0 2.10 0. 2 t. :.36

1977 <MDL --- --- --- ---

1976 0.18 ONLY ONE DATA POINT

| 1974 0.26 ONLY ONE DATA POINT

,

1969 (PRE-OPERATIONL) 0.08 ONLY ONE DATA POINT
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HISTORICAL ENVIRONMENTAL SAMPLE DATA |

||CONTROL
Bottom Sediment STANDARD i

MEAN MAXIMUM MINIMUM RANGE i
Sr-90 pCi/g (wet) DEVIATK)N

1985 0.002 ONLY ONE DATA POINT

1984 0.047 0.040 0.075 0.019 0.056

1983 0.14 ONLY ONE DATA POINT

--- -- --- --- !1982 <LLD
l

1981 0.027 0.007 0.032 0.022 0.01

1980 0.12 ONLY ONE DATA POINT |
1

1979 0.02 ONLY ONE DATA POINT

1978 0.05 0.01 0.06 0.04 0.02

1977 <MDL --- --- --- --

1976 <MDL --- --- -- ---

1974 <MDL --- --- --- --

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---

INDICATOR

Bottom Sediment STANDARDMEAN MAXIMUM MINIMUM RANGE
Sr-90 pCi/g (wet) DEVIATION

1985 0.003 0.001 0.003 0.002 0.001

1984 0.038 0.042 0.100 0.011 0.089

1983 0.05 ONLY ONE DATA POINT

1982 0.037 0.03 0.06 0.013 0.047

1981 0.011 0.007 0.02 0.005 0.015

1980 0.01 0.003 0.015 0.011 0.004

1979 0.02 0.20 0.05 0.01 0.04

1978 0.015 ONLY ONE DATA POINT

1977 (MDL --- --- --- ---

1976 0.04 0.00 0.04 0.04 0.00

1974 <MDL --- --- --- ---

1969 (PRE-OPERATIONL) 0.08 ONLY ONE DATA POINT
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

I Bottom Sediment STANDARD
Cs-137 pC1/g (dry) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 (LLD --- --- --- ---

1984 0.42 ONLY ONE DATA POINT

1983 0.24 0.08 0.29 0.18 0.11

1982 0.52 0.33 0.75 0.29 0.46

1981 0.26 0.23 0.42 0.10 0.32

1980 0.43 0.2 0.57 0.29 0.28

1979 0.47 0.10 0.54 0.40 0.14

1978 0.61 0.15 0.71 0.50 0.21

1977 0.68 0.08 0.73 0.62 0.11

| 1976 (MDL --- --- --- ---

1974 0.11 ONLY ONE DATA POINT

1989 (PRE-OPERATIONL) NO DATA --- --- -- ---

INDICATOR
Bottom Sedic:ent STANDARDMEAN MAXIMUM MINIMUM RANGECs-137 pC1/g ' dry) DEVIATION

1985 0.20 0.00 0.20 0.20 0.00

1984 0.49 0.53 1.08 0.04 1.04

1983 0.33 0.11 0.43 0.18 0.25
'

1982 0.20 0.11 0.30 O.05 0.25

1981 0.23 0.04 0.27 0.19 0.08

1980 0.34 0.40 0.94 0.12 0.82

1979 0.44 0.45 1.00 0.13 0.87

1978 0.99 0.30 2.10 c . 2 !. 1.36g
1977 2.27 1.90 4.10 0.31 3.79

1978 2.45 0.64 2.90 2.00 0.90

1974 0.40 0.26 0.58 0.21 0.37

1989 (PRE-OPERATIONL) 0.38 0.09 0.44 0.31 0.13
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HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
GAMMARUS STANDARD
Cs-137 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGED EVI ATION

1985 <LLD --- --- --- ---

1984 <LLD --- --- --- --

<LLD --- --- --- ---

1983

1982 <LLD --- --- --- ---

1981 <LLD --- --- --- ---

1980 <LLD -- -- --- ---

|197g 0.05 0.04 0.08 0.02 0.06

1978 0.028 ONLY ONE DATA POINT

1977 <MDL --- --- --- ---

1978 NO DATA --- --- --- ---

1974 NO DATA --- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---

INDICATOR

8A DARDMEAN MAXIMUM MINIMUM RANGEpC1/g (wet)

1985 <LLD --- --- --- ---

1984 <LLD --- ---- --- ---

1983 0.21 0.21 0.30 0.06 0.30

1982 (LLD --- --- --- ---

1981 4.7 4.67 8.0 1.4 6.6

1980 <LLD --- --- --- ---

1979 0.06 0.02 0.07 0.04 0.03

1978 0 05 0 00 0 05 0 05 0 00

I
1977 <MDL --- --- --- ---

1978 NO DATA --- --- --- ---

1974 0.21 ONLY ONE DATA PolNT

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

I Fish Samples STANDARD
Sr-89 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 (LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 0.004 0.001 0.005 0.003 0.002

| 1981 0.015 0.001 0.015 0.014 0.001

1980 <tLD --- --- --- ---

197g 0.07 0.04 0.09 0.04 0.05

1978 (MDL --- --- --- ---

1977 0.04 0.01 0.05 0.03 0.02

1978 0.24 0.08 0.33 0.19 0.14

1974 (MDL --- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---

INDICATOR

A DARDMEAN MAXIMUM MINIMUM RANGEr 9 C g (wet)

1985 <LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 0.004 0.001 0.004 0.003 0.001

1981 0.061 0.021 0.10 0.027 0.073

1980 <LLD --- --- --- ---

1979 (LLD --- --- --- ---

1978 0.01 0.001 0.015 0.014 0.001

1977 0.07 0.05 0.24 0.03 0.21

| 1978 0.27 0.15 0.41 0.12 0.29

1974 (MDL --- --- --- ---

| 1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

Fish Samples STANDARD
Sr-90 pCi/g (vet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 0.001 ONLY ONE DATA POINT

|1984 <LLD --- --- -- ---

1982 <LLD --- --- --- ---

1982 0.006 0.006 0.013 0.002 0.011

1981 <LLD --- --- --- ---

E
1980 0.005 0.002 0.007 0.002 0.005

1979 0.018 0.012 0.033 0.008 0.025

1978 0.010 0.004 0.015 0.004 0.011

1977 0.07 0.03 0.14 0.02 0.I2

1978 0.25 0.27 0.81 0.05 0.76

1974 0.07 0.02 0.09 0.04 0.05

1969 (PRE-OPERATIONL) NO DATA g--- --- --- ---

EINDICATOR

"' STA DARDMEAN MAXIMUM MINIMUM RANGESr- O p /g (wet)

1985 <LLD --- --- --- ---

1984 <LLD -- --- --- ---

1983 <LLD --- --- --- ---

I1982 0.003 0.001 0.005 0.002 0.003

1981 0.002 ONLY ONE DATA POINT

1980 0.006 0.005 0.013 0.003 0.010

|1979 0.019 0.01 0.04 0.01 0.03

1978 0.013 0.006 0.025 0.004 0.021

1977 0.07 0.05 0.24 0.03 0.21

1978 0.28 0.48 2.20 0.05 2.15

1974 0.23 0.69 2.30 0.01 2.29

1969 (PRE-OPERATIONL) 0.23 0.17 0.51 0.30 0.21
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HISTORICAL ENVIRONMENTAL SAMPLE DATAg .

CONTROL
Fish Samples ^ ^

I Cs-137 pci/g (vet) MEAN MAXIMUM MINIMUM RANGED V ATmN

1985 0.034 0.000 0.047 0.026 0.021

1984 0.032 0.009 0.038 0.015 0.023

0.050 0.009 0.060 0.040 0.020

|
1983

1982 0 047 0 009 0 055 0 027 0 028

1981 0.043 0.016 0.062 0.028 0.034

1980 0.059 0.032 0.110 0.029 0.081

1979 0.04 0.01 0.06 0.03 0.03

1978 0.09 0.05 0.20 0.04 0.16

0.13 ONI.Y ONE DATA POINT1977

| 1978 0.12 ONI.Y ONE DATA Po!NT

1974 0.43 0.37 0.94 0.09 0.85

1969 (PRE-OPERATIONL) No DATA --- --- --- ---

IND6CATOR

8 A DARD
C-3 (wet) MEAN MAXIMUM MINIMUM RANGE

0.030 0.009 0.045 0.018 0.027
g 1985

jgg4 0.043 0.008 0.061 0.033 0.028

* 050 0 009 0*060 0 030 0 0301983

1982 0.050 0.008 0.064 0.034 0.030

1981 0.061 0.021 0.10 0.027 0.073

0.061 0.029 o.100 0.010 0.0701980

1979 0 10 0 14 0 55 0 07 0 53

1978 0.08 0.02 c.10 0.03 0.07

1977 0.29 0.21 0.79 0.13 0.66

1978 1.4 1.67 3.90 0.50 3.40

1974 0.57 0.82 4.40 0.08 4.32

I|

1969 (PRE-OPERATIONL) 0.06 0.04 0.13 0.01 0.12
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

1.ake Water Gross Beta STANDARD
MEAN MAXIMUM MINIMUM RANGE "

pC1/1
,

DEVIATION g
1985 3.00 0.93 4.10 1.90 2.20

1984 3.41 0.85 5.20 2.40 2.80

1983 2.98 1.74 7.92 1.47 6.45

1982 2.4 0.43 3.2 1.8 1.4

1981 3.24 1.27 5.8 1.9 3.9 g
1980 2.60 0.50 3.48 1.87 1.61

|1979 3.05 0.85 4.80 2.10 2.70

1978 3.55 1.58 6.10 0.50 5.60

1977 10.9 14.5 49.3 2.50 46.8

1978 42.48 50.62 189.00 4.90 184.10

1974 4.85 0.07 4.90 4.80 0.10

1969 (PRE-OPERATIONL) No DATA --- --- --- ---

IMDiCATOR

STANDARD1.ake Water Gross Beta MEAN MAXIMUM MINIMUM RANGE
pct /1 DEVIATION

_

' .% 0.63 4.50 2.50 2.001985

1984 . . c,9 0.98 5.90 2.2<) 3.70
... _

1983 3.34 1.59 7.90 0.5' 7.33

1982 2.7 0.73 4.7 1.3 3.4

1981 2.98 1.19 5.4 1.2 4.2

1980 3.10 0.63 5.10 2.15 2.75

1979 1.24 1.06 6.30 2.00 4.30

1978 4.53 2.62 11.10 0.60 10.50

1977 15.80 21.00 87.00 1.00 86.00

1978 41.76 55.23 192.00 1.10 190.90

1974 31.71 20.22 60.00 6.30 53.70

1969 (PRE-OPER ATIONL) NO DATA --- --- --- ---
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HISTORICAL ENVIRONMENTAL SAMPLE DATAg

>

CONTROL

I Lake Water STANDARD
Sr-89 pCi/1 MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 (LLD --- --- --- ---

1984 <LLD ,--- --- --- ---

|
<LLD --- -- -- --1983

1982 <LLD --- --- --- ---

1981 <LLD -- --- --- ---

1980 1.4 0.07 1.4 1.3 0.1

1979 0.70 0.14 0.80 0.60 0.20

1978 (MDL --- --- --- ---

1977 <MDL --- --- --- ---

| 1978 <MDL --- --- --- ---
>

1974 No DATA -- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---

INDICATOR

I Lake Water STANDARDMEAN ^Sr-89 pC1/1 DEVIATION

1985 <LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD -- --- -- ---

1982 0.61 ONLY ONE DATA POINT

1981 0.78 ONLY ONE DATA POTMT

1980 0.70 ONLY ONE DATA POIST

1979 <LLD --- --- --- ---

1978 0.70 0.10 0.80 0.60 0.20

1977 (MDL --- --- --- ---

1978 (MDL --- --- --- ---

1974 No DATA --- --- --- ---

1949 (PRE-OPEHATlONL) No DATA --- --- --- ---

.-
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

8^ ^
S 90 C /1 MEAN MAXIMUM MINIMUM RANGEDE TmN

<LLD --- --- --- ---

1985
0.72 ONLY ONE DATA POINT1984
0.89 0.08 0.97 c.82 0.15

1983

1982 2.04 2.18 5.30 0.75 4.35

1981 0.68 0.I76 0.868 0.484 0.384

|
1980 1 10 0 00 1 10 1 10 0.00

0.80 0.26 1.10 0.60 0.501979

1978 (MDL --- --- --- ---

(MDL -- -- --- --

1977
<MDL --- --- --- ---

1976

1974 No DATA -- --- -- ---

1969 (PRE-OPERATIONL) No DATA --- -- -- ---

"
INDICATOR

DARD
Sr 90 p 1 MEAN MAXIMUM MINIMUM RANGE

(LLD -- -- -- ---

1985
|0.88 0.31 1.30 0.80 0.50

1984
0.83 0.21 1.10 0.no 0.50

E
1983

1982 1.08 0.88 3.07 0.40 2.67

1981 0.74 0.08 0.805 0.597 o.208

1.00 0.20 1.20 0.80 0.40
1980

0 84 0 3' l 30 0 40 0 '101979
0 80 0 10 1 10 0 40 0 701978

1977 1.00 oNLY ONE DATA PotNT

1976 (MDL --- --- --- ---

1974 No DATA --- --- --- ---

1969 (PRE-OPERATIONL) No DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

g
CONTROL

I take k'ater STANDARD
Tritium pC1/1 MEAN MAXIMUM MINIMUM RANGEDEVIATON

1985 287.5 95.4 430 23 200

1984 205 21.2 220 190 30

1983 250.0 21.8 280 230 50

1982 165.0 94.7 307 112 195

| 1981 293.3 49.3 357 211 146

1980 257.3 38.5 290 211 79

197g 258.7 73.7 308 174 134

1978 303.8 127.5 490 215 275

1977 407.5 97.4 510 300 230

| 1978 651.7 251.0 929 440 489

1974 <MDL --- --- --- ---

1999 (PRE-OPERATIONL) No DATA --- --- --- ---

,

IMO4CATOR

8 A DARDMEAN MAXIMUM MINIMUM RANGEr i 1/1

1985 530.0 448.6 1200 250 950
g

1984 282 98.1 370 110 260

1983 317.0 116.9 560 190 370

1982 641.0 891.1 2780 194 2586

1981 258.3 76.9 388 183 205

1980 263.0 95.4 457 150 107

1979 234.0 40.7 286 176 110

1978 389.4 119.9 560 253 107

1977 450.0 67.2 530 380 150

1976 513.0 250.3 889 297 592

1974 440.0 84.9 500 390 120

1999 (PRE-OPERATIONL) NO DATA --- --- --- ---
,

.
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I
HISTORICAL ENVIRONMENT %L SAMPLE DATA

g
CONTROL

Air Particulate STANDARD
8 MEAN MAXIMUM MINIMUM RANGEGross Beta pCi/m DEVIATK)N

1985 0.024 0.006 0.043 0.013 0.030

1984 0.026 0.007 0.051 0.013 0.039

1983 0.024 0.009 0.085 0.007 0.078

1982 0.033 0.012 0.078 0.011 0.067

1981 0.165 0.135 c.549 0.016 0.533

1980 0.056 0.04 0.291 0.009 0.282

197g 0.077 0.086 0.703 0.010 0.693

1978 0.14 0.13 0.66 0.01 0.650

E
1977 0.07 0.03 0.140 0.016 0.124

1978 0.051 0.031 0.240 0.004 0.236

1974 0.121 0.104 0.808 0.001 0.807

1969 (PRE-OPERATIONL) 0.334 0.097 0.540 0.130 0.410

INDICATOR

8A DARD
s MEAN MAXIMUM MINIMUM RANGErs B a Ci m

1985 0.021 0.006 0.044 0.001 0.043

1984 0.025 0.008 0.058 0.000 0.058

g1983 0.023 0.009 0.062 0.003 0.059

1982 0.031 0.012 0.I13 0.001 o.I12

1981 0.151 0.128 0.528 0.004 0.524

1980 0.045 0.03 0.207 0.002 0.:05

1979 0.058 0.06 0.271 0.001 0.270

1978 0.10 0.09 0.34 0.01 0.13

1977 0.106 0.07 0.326 0.002 0.324

1978 0.047 0.032 0.191 0.002 0.189

1974 o.I11 0.I14 0.855 c.003 0.852

1969 (PRE-OPERATIONL) 0.320 0.090 0.520 o.I30 c.390
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATAg

CONTROL

I Environ, n.D's Quarterly Reading STANDARDMEAN MAXIMUM MINIMUM RANGEarea / Standard Month Of fsite. DEVIATK)N

1985 5.21 0.47 6.30 3.95 2.35 1

1984 5.87 1.00 8.20 3.90 4,30

1983 5.54 0.364 7.17 4.21 2.96

1982 5.12 0.691 6.95 3.79 3.16

1981 4.72 0.685 6.63 3.24 3.39

1980 4.57 0.614 6.06 3.12 2.94

I 1

1979 REPORTED AS MREM /QTR PRIOR TO 1980

1978

1977

1976

1974

1969 (PRE-OPERATIONL)

IND6CATOR

Enviren. n.D's Quarterly peading STANDARD
s* MEAN MAXIMUM MINIMUM RANGE

mrem / Standard Month Onsite Monito, DEVIATION

1985 5.65 0.79 7.35 4.45 2.90|
1984 6.42 1.26 9.90 4.60 5.30

1983 6.23 0.91 8.97 5.03 3.94

1982 5.82 1.24 9.13 3.87 5.26

1981 5.24 0.73 7.45 4.09 3.36

1980 DATA NOT COMPARABl.!: Dt:E TO CilANGES

1979 IN TLD LOCATIONE

1978

1977

1978

1974

1989 (PRE-OPERATIONL)

I " - " " ' " " " " " " " ' " " " " - " " ' " " ~ " " " " " " " ' ^ " " ' " " ~ " " " " " " ' -
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
Mill- Samples STANDARD
Sr-90 pC1/1 MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 2.05 0.07 2.10 2.00 0.01

1984 2.14 0.61 2.90 1.30 1.60

1983 1.91 0.50 2.60 1.00 1.60

1982 2.96 1.20 4.20 0.93 3.28

1981 4.85 1.91 8.00 2.41 5.59

1980 3.33 0.9 4.3 1.8 2.5

|1979 4.44 1.33 5 80 1 70 4 10

1978 5.88 2.04 9.00 3.00 6.00

1977 NO DATA --- --- --- ---

1978 NO DATA --- --- --- ---

1974 NO DATA -- -- --- ---

1969 (PRE-OPERATIONL) NO DATA -- --- --- ---

INDICATOR
' SA DARDMEAN M AXIMUM MINIMUM RANGE0 C l

1985 2.08 1.I1 4.40 0.0a 3.60

1984 2.34 1.19 7.60 0.80 6.80

1983 2.81 0.80 5.05 1.00 4.05

1982 4.60 2.29 9.76 0.76 9.00

1981 4.60 2.45 10.70 1.12 0.58

1980 4.3 2.6 11.0 t,t 9.9

1979 4.84 2.12 9.00 0.70 8.10

1978 5. '; 3 1.81 10.00 2.50 7.50

1977 6.07 3.50 15.00 2.00 13.00

1978 7.16 3.41 14.80 1.50 13.10

1974 5.66 2.89 14.00 1.00 11.00

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

I Milk Samples STANDARD
Cs-137 pCi/1 MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 <LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 <LLD --- -- --- ---

| 1981 7.0 ONLY ONE DATA POINT

1980 <LLD --- --- --- ---

1979 3.73 0.29 3.9 3.4 0.5

1978 5.83 1.98 7.8 2.4 5.4

1077 NO CONTROL DATA PRIOR TO 1978

| 1976

1974

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---

INDICATOR

3ffC
8^ ^MEAN MAXIMUM MINIMUM RANGE

1 DEV N

1985 <LLDg
--- --- --- ---

1984 <LLD --- --- --- ---

1983 5.10 ONLY ONE DATA POINT

1982 6.26 4.41 18.0 3.1 14.9

1981 7.57 5.95 29.0 4.3 24.7

1980 9.7 4.9 21.0 4.0 17.0

1979 9.4 8.0 40.0 2.7 17.3

1978 9.9 7.1 33.0 3.4 29.6

1977 17.1 3.9 22.0 11.0 11.0

1978 7.8 3.7 13.2 4.0 9.2

1974 26.1 10.5 61.0 13.0 48.0

1989 (PRE-OPERATIONL) NO DATA --- --- --- ---

,
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HIST @RICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

Milk Samples STANDARD
MEAN MAXIMUM MINIMUM RANGEI-131 pC1/1 DEVIATION

1985 <LLD --- --- --- ---

1984 (LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 (LLD --- --- --- ---

1981 <LLD I--- --- --- ---

1980 1.41 ONLY ONE DATA PO |NT

1979 <LLD --- --- --- ---

1978 <MDL --- --- --- ---

1977 NO DATA --- --- --- ---

1978 NO DATA --- --- --- ---

1974 NO DATA --- --- --- ---

1969 (PRE-OPER ATIONL) NO DATA --- --- --- ---

IND6CATOR

" 8^ ^MEAN MAXIMUM MINIMUM RANGE1p 1 DV T ON

1985 (LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 <LLD --- --- --- ---

1981 <LLD --- --- --- ---

1980 4.9 4.23 8.80 0.40 8.40

1979 (LLD --- --- --- ---

1978 0.19 ONLY ONE DATA POINT

1977 0.20 0.14 0.22 -0.40 0.62

1978 3.20 7.81 45.00 0.02 '4.98

1974 1.23 0.44 2.00 0.70 1.30

1989 (PRE-OPERATIONL) NO DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
lluman Food Crops STANDARDI Cs-137 pCi/g (wet) Produce MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 <LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 <LLD --- --- --- ---

| 1981 <LLD --- --- --- ---

1980 <LLD -- --- --- ---

1979 NO CONTROL DATA PRIOR TO 1980

1978I 1977

1978

1974

1949 (PRE-OPERATIONL)

IMO4CATOR

I Human Food Crops STANDARDMEAN MAXIMUM MINIMUM RANGECs-137 pCi/g (wet) Produce DEVIATION

1985 0.047 ONLY ONE DATA POINT

1984 <LLD --- --- --- ---

| 1983 <LLD --- --- ~~~ ---

1982 <LLD --- --- --- ---

1981 (LLD --- --- --- ---

1980 0.013 2.26 0.06 0.004 0.056

1979 <LLD --- --- --- ---

1978 0.01 ONLY ONE DATA POINT
g

1977 (MDL --- --- --- ---

| 1978 <MDL --- --- --- ---

1974 0.142 0.09 0.34 0.04 0.30

1989 (PRE-OPERATIONL) NO DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA I

CONTROL
Human Food Crops STANDARD

MEAN MAXIMUM MINIMUM RANGEI-131 pCi/g (wet) Produce DEVIATION

1985 <tLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 (LLD --- --- --- ---

|1981 <tLD --- -- --- ---

1980 <tLD --- --- --- ---

1979 NO CONTROL DATA PRIOR TO 1980

1978

1977

g1978

1974

1969 (PRE-OPERATIONL)

INDICATOR

STANDARDHuman Food Crops MEAN MAXIMUM MINIMUM RANGE
I-131 pCi/g (wet) Produce DEVIATION

1985 <tLD e--- --- --- ---

_ _ .

|
1984 <LLD --- --- --- ---

|1983 <LLD --- --- --- ---

1982 <tLD --- --- --- ---

1981 <tLD --- --- --- ---

1980 <tLD --- --- --- ---

1979 < tt.D --- --- --- ---

1978 (MDL --- --- --- ---

1977 <MDL --- --- --- ---

|1978 < M D t. --- --- --- ---

1974 NO DATA --- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

I Medt STANDARD
Cs-137 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 (LLD --- --- --- ---

1984 <LLD --- --- --- ---

1983 <LLD --- --- --- ---

1982 <LLD --- --- --- ---

| 1981 0.021 0.005 0.024 0.017 0.007

1980 0.01 ONLY ONE DATA POINT

1979 NO CONTROL DATA PRIOR TO 1980

1978

1977

| 1978

1974

1989 (PRE-OPERATIONL)

INDecATOR

S A DARD"**|3'pCi/g(vet) MEAN MAXIMUM MINIMUM RANGE
,.

1985 <tLD --- --- --- ---

1984 0.04 0.01 0.05 0.03 0.02

| 1983 0.02 0.01 0.04 0.01 0.03

1982 0.034 0.026 0.08 0.02 0.06

1981 0.036 0.021 0.068 0.023 0.045

1980 0.02 0.013 0.042 0.009 0.031

1979 0.03 0.021 0.07 0.01 0.06

1978 0.021 0.011 0.04 0.01) 0.027

1977 < MDI. --- --- --- ---

1978 (MDL --- --- --- ---

1974 NO DATA --- --- --- ---

1969 (PRE-OPERATIONL) No DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATA I

CONTROL
Eggs STANDARD
Cs-137 pCi/g (wet) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 <LLD --- --- --- ---

1984 <LLD ---- --- --- ---

<LLD --- --- --- ---

1983

1982 <tLD --- --- --- ---

1981 <tLD --- --- --- ---

1980 <LLD --- --- --- ---

1979 NO CONTROL DATA PRIOR TO 1980

1978
E

1977

g1978

1974

1989 (PRE-OPERATIONL)

IMDeCATOR

SA DARDMEAN MAXIMUM MINIMUM RANGECs- 37 pC1/g (vet)

1985 (LLD --- -- --- ---

1984 <LLD --- --- --- ---

|<tLD --- -- -- --

1983

1982 <LLD --- --- --- ---

1981 <LLD --- --- --- ---

1980 <LLD --- --- --- --

1970 <LLD --- --- --- ---

1978 (MDL --- --- --- ---

1977 (MDL --- --- --- ---

|1978 (MDL --- --- --- ---

1974 No DATA --- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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I
HISTORICAL ENVIRONMENTAL SAMPLE DATAg

CONTROL

I Soil Samples STANDARD
Cs-137 pCi/g (dry) MEAN MAXIMUM MINIMUM RANGEDEVIATION

1985 0.35 0.26 0.78 0.C9 0.69

1984 NO 3/JiDLES REQUIRED IN 1984

0.67 0.49 1.46 0.20 1.26| 1983

1982 NO SAMPLES REQUIRED IN 1982

1981 NO SAMPLES REQUIRED IN 1981

1980 1.20 0.91 2.90 0.41 2.49

1979 NO SAMPLES REQUIRED IN 1979

1978 NO SAMPLES REQUIRED IN 1978

1977 1.17 0.48 2.00 0 70 1.30

| 1978 NO DATA --- --- --- ---

1974 NO DATA --- --- --- ---

1969 (PRE-OPERATIONL) NO DATA --- -- --- ---

IMO$CATOft

8 ANDARDMEAN MAXIMUM MINIMUM RANGE
3 i g (dry)

0.36 0.29 0.94 0.08 0.861985

1984 NO SAMPLES REQUIRED IN 1984

0.42 0.41 1.19 0.07 1.121983

1982 NO SAMPLES REQUIRED IN 1982

1981 NO SAMPLES REQUIRED IN 1981

1.26 0.61 2.1 0.29 1.811980

1979 NO SAMPLES REQt'IPED IN 1470

| 1978 NO SAMPLES REQUIRED IN 1978

1977 1.03 0.62 2.00 0.30 1.70

1978 NO DATA --- --- --- ---

1974 1.03 1.18 2.80 0.40 2.40

1969 (PRE-OPERATIONL) NO DATA --- --- --- ---
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' I
I Vil FIGURES AND MAPS

1. DATA GRAPHS

This section includes graphic representation of selected sample

I results.

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

2. SAMPLE LOCATIONS

Sample locations referenced as letters and numbers on analysis results
tables are plotted on maps.

I
I
I
I
I
I
I
I
I
I
I
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FIGURE 2B
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FIGURE 7

Composition of Bottom Sediment Determined by Visual Examination
at Benthic Sampling Stations in the Vicinity of Nine Mile Point,1978

Depth
Contour

(ft) Transect Description * Comments

10 NMPW 100% bedrock

NMPP 70% boulders, 20% rubble,10% gravel Some algae on rocks

FITZ 80% boulders,10% gravel,10% sand Some algae

NMPE 70% boulders, 20% gravel,10% sand Some algae

20 NMPW 50% bedrock, 50% rubble

NMPP 50% boulders, 30% rubble, 20% gravel All lying on bedrock

FITZ 50% boulders, 20% rubble, 20% gravel,

10% sand

NMPE 40% bedrock, 30% boulders, 25% gravel,

5% sand

30 NMPW 100% bedrock Some rubble

NMPP 100% bedrock Some boulders

FITZ 80% bedrock Some sand

NMPE 100% bedrock Some rubble and sand

I
40 NMPW 50% bedrock, 30% sand, 20% rubble

NMPP 80% boulders, 20% bedrock

FITZ 50% bedrock, 30% rubble, 20% boulders,

NMPE 100% bedrock Some scattered sand

60 NMPW 100% bedrock

NMPP 80% boulders,10% rubble,10% gravel
FITZ 80% bedrock, 20% boulders Some rubble

NMPE 80% bedrock, 20% rubble Some sand

* Description based on USEPA (1973) field evaluation method for categorizing soils.

I
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i

TABLE VIII-l

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Gross Beta Analysis of Water (pCi/L) and Air Particulate (pCi/ filter)

I
JAF JAF EPAI DATE ENV ID NUMBER MEDIUM ANAYLSIS MEAN 1 S.D. MEAN ! S.D.

1/85 QA85-6 WATER BETA 15!2 1529

3/85 QA85-18 WATER BETA 1312 15!9

3/85 QA85-23 APT BETA 45:2 3619

4/85 QA85-34 WATER BETA 85!! 7215
(BLIND)

5/85 QA85-43 WATER BETA 1121 1125

7/85 QA85-69 WATER BETA 811 8!5

8/85 QA85-91 APT BETA 6026 4415

9/85 QA85-99 WATER BETA 8t5 815

11/85 QA85-126 WATER BETA 1311 1315

I
I
I

I
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TABLE VIII-2

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Trituim Analysis of Water (pCi/L)

JAF JAF EPA

DATE ENV ID NUMBER MEDIUM NUCLIDE MEAN 2 S.D. MEAN ! S.D.

6/85 QA85-53 WATER H-3 26331100 2416:351

10/85 QA85-111 WATER H-3 20002200 19741345

I
I
I
I

I
,

I
I

: I
|
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TABLE VIII-3

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Iodine Analysis of Water (pCi/L) and Milk (pC1/L)

JAF JAF EPA

DATE ENV ID NUMBER MEDIUM NUCLIDE MEAN 1 S.D. MEAN : S.D.

3/85 QA85-15 MILK I-131 8!1 922

8/85 QA85-79 WATER I-131 36tl4 3316

12/85 QA85-134 WATER I-131 5128 4526

I

I
I
I
I

I

I
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TABLE VIII-4

USEPA ENVIRONMENTAL RADIOACTIVITY
LABORATORY INTERCOMPARISON STUDY PROGRAM

Strontuim -89 and -90 Analysis of Milk, Water (pCi/L)
and Food Products (pCi/kg)

I
JAF JAF EPA

DATE ENV ID NUMBER MEDIUM NUCLIDE MEAN ! S.D. MEAN t S.D.

1/85 QA85-1 WATER Sr-89 <2.0 319
Sr-90 26t1 30!3

1/85 QA85-3 FOOD Sr-89 1824 34t9
Sr-90 25!2 26!3

4/85 QA85-34 WATER Sr-89 912 1025
(BLIND) Sr-90 15!1 1522

5/85 QA85-35 WATER Sr-89 33!! 3925
Sr-90 14tl 1522

|6/85 QA85-61 MILK Sr-89 11!3 11!S
Sr-90 10!! 1112 =

7/85 QA85-70 FOOD Sr-89 25t7 3325
Sr-90 2822 26t2

9/85 QA85-96 WATER Sr-89 21:1 20t5
Sr-90 611 722

10/85 QA85-112 WATER Sr-89 24t3 27!5
(BLIND) Sr-90 8!! 922

10/85 QA85-115 MILK Sr-89 50!8 48!5
Sr-90 2322 26:2

I
I

li
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TABLE VIII-5

USEPA ENVIRONMENTAL RADIOACTIVITY
LABORATORY INTERCOMPARISON STUDY PROGRAM

Gamma Analysis of Milk, Water (pCi/L)
Air Particulate (pCi/ filter) and Food Products (pCi/kg)

.

JAF JAF EPAI DATE ENV ID NUMBER MFDIUM NUCLIDE MEAN ! S.D. MEAN t S.D.

1/85 QA85-7 FOOD I-131 44!!1 35210

I Cs-137 38!5 2919
K(*) 1220t120 1382!!20

2/85 QA85-8 WATER Cr-51 42212 4829
Co-60 18 2 20t9
Zn-65 5325 5529
Ru-106 32!!0 2529

I Cs-134 2922 3529
Cs-137 22!2 2519

3/85 QA85-23 APT Cs-137 822 6t9

4/85 QA85-34 WATER Co-60 15!$ 1525

(BLIND) Cs-134 1725 1515

I Cs-137 1425 1225

6/85 QA85-49 WATER Cr-51 65240 44t5

I Co-60 20!8 1425
Zn-65 52!!6 47!5
Ru-106 82230 6225
Cs-134 35!8 3515
Cs-137 2327 2025

6/85 QA85-61 MILK I-131 <20 1126

I Cs-137 1224 1125
K(*) 1367!!40 1525t76

E 7/85 9^85-7o rooo t-t3t 3823 3526'

g Cs-137 33!4 29 5
K(*) 13462130 1514276

|||
l (*) Reported as mg/L of Potassium for EPA results,

and pCi/ Units for JAF results.
|
|

||
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TABLE VIII-5
(CONTINUED)

USEPA ENVIRONMENTAL RADIOACTIVITY
LABORATORY INTERCOMPARISON STUDY PROGRAM

Gamma Analysis of Milk, Water (pC1/L)
Air Particulate (pCi/ filter) and Food Products (pC1/kg)

JAF JAF EPA

DATE ENV ID NUMBER MEDIUM NUCLIDE MEAN t S.D. MEAN ! S.D.

8/85 QA85-91 APT Cs-137 10!2 825

10/85 QA85-108 WATER Cr-51 45125 21!5
Co-60 22 5 2025
Zn-65 29211 1925
Ru-106 41225 20t5
Cs-134 18!5 2015
Cs-137 2024 20!5

10/85 QA85-ll2 WATER Co-60 20t3 1825
(BLIND) Cs-134 18t4 18!5

Cs-137 22:3 18!5

10/85 QA85-115 MILK I-131 33 3 42 6
Cs-137 58!6 5615
K(*) 1250!130 1540277

(*) Reported as mg/L of Potassium for EPA results,
and pCi/ Units for JAF results.

I
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James A. Fit; Patrick

Nuclear Power Plant
Po Bos 41
Lycom.ng. New York 13093

315 342 3840

Radford J. Converse
" " * " ' " - '

#> NewYorkPower
4# Authority

April 29, 1986
JAFP-86-0367

United States Nuclear
Regulatory Cm mission
Region 1
631 Park Avenue
King Of Prussia, Pennsylvania 19406

Attention: 'Ihmns E. litriey

Regional Administrator

SUIUECT: JAMES A. FITZPATRICK NUCEAR POWER FIMr RADIOLOG-
ICAL EhVIROWENTAL SURVEIIlECE REPORT FACILITY
OPEPATING LICENSE DPR-59, DOCKET NO. 50-333

Gentimen:

In accordance with the United States Nuclear Regulatory
Cmmission Guide 10.1, we suhnit the 1985 Annual Environmental
Operating Report, Part B: Radiological Report. Distribution

t is in accordance with Regulatory Guide 10.1.for th re

(|* Lac 6&W
RADFDRD J. CONVERSE

W25
RJC:JAS:jlc

Enclosure (1)

Copy: Doctanent Control Desk (USNRC) (18)
J. W. Blake (INPA/kTO)
J. C. Brons (tNPA/kTO)
R. Burns (hTPA/kTO)
J. J. Kelly (tNPA/WPO)
J. Toennies (hHPC)
E. Leach (tNPC)
E. Mulcahey
B. Gorman
J. A. Solini
RES File
Library
Document Control Center
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