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INTRODUCTION




I-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 on
the eastern portion of the Nine Mile Point promontory approximately one-half
mile due east of the Niagara Mohawk Power Corporation (NMPC) Nine Mile
Point Nuclear Power Station (NMPNPS). The NMPNPS Unit #1 is located on
the western portion of the site and is a boiling water reactor with a design
capacity of 620 MWe. The NMPNPS has been in commercial operation since
the fall of 1969, Located between the JAFNPP and NMPNPS, Nine Mile Point
Unit #2 is under construction. NMPNPS Unit #2 will have generation capac-
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 operation
began in July of 1975.

The site is located on the southern shore of Lake Ontario in Oswego
County, New York, approximately seven miles northeast of the city of
Oswego, New York. 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-
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 tn
farming.

The Radiological Environmental Monitoring Program for the FitzPatrick
Plant is a site program with responsibility for the program shared by the
Power Authority and Niagara Mohawk. Similar Technical Specifications for
radiological monitoring of the environment allows for majority of the sam-
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.

This report is submitted in accordance with Section 5.6.1 of Appendix
B, to DPR-59, Docket 50-333. Environmental reports of this nature have
been compiled and submitted in semiannual and annual reports since 1974,
This report contains data from samples representing the period from Janu-
ary 1, 1983 to December 31, 1983,



I-B PROGRAM OBJECTIVES

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.

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

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

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

achleve the objectives listed in Section I-B, sampling and analysis

3 ey 141 3 i ¥ 1 ) . ! \ 1" v
periormed as outlined in Tables [ and II in this section,

ample collections for the radiological program are accomplished
site environmental staff from both the James A. FitzPatrick
the Nine Mile Point Station. The site staff is assisted by a con-
ervironmental engineering company, Ecological Aralysts, Inc.(EA).
responsible for performing the 1983 Aquatic Ecology Study at the
required by Section 4.1, Appendix B of the plant operating
required by EA to perform the aquatic studies

aquatic sampiing and assists

sampling program,




SAMPLE COLLECTION METHODOLOGY

A. Lake Water (surface water)
The two indicator stations are the respective inlet canals at
JAFNPP and NMPNPS, hese samples are composited using
continuously running pumps which discharge into large holding

tanks.

I'he control station sample is collected from the city of Oswego
water intake. The sample is drawn from the intake prior to treat
ment and is composited in a large sample bottle.

Quarterly composite samples are made up {rom proportional
; } t t

quotes of monthly samples.

Air Parti
sampling stations are located in two rings surrounding the
onsite locations ring the terrestrial area around t!}

the ite boundanrs

e

onsite sampling network is composed of nine stations.

air monitoring locations range six to 17 miles from the
mposed of siX stations. Alr monitoring locations
f Section VII.

ir particulate glass fiber filters are approximately two inches

’
diameter and are placed in sample holders in the intake line of a
pler Directly down stream from the particulate filter
« X 1 Inch charcoal cartridge used to absorb airborne
radioiodine lhe samplers run continuously and the charcoal
ariridges and particulate filters are changed on a weekly besis.

I'he particulate fiiters are composited on a monthly basis by loca
tion (off: onsite) alter being counted individually for gross

beta acti

During the first month of the 1983 grazing season, milk samples
were collected from 10 locations. During the remainder of the 1983
grazing season, milk samples were collected from eight locations,
seven of these locations are considered indicator samples and the
eighth is used as a control sample Milk samples are collected in
polyethylene Dbottles from the bulk storage tank at each sampled
farm Before the sample is drawn the tank contents are agitated
from three to five minutes to assure a homogenous mixture of milk
wand butterfat, I'wo gallons are collected during the first week of

‘om each of the farms An additional one gallon is




collected from each farm at mid month to make up the second half
omposite. The complete composite is

of the monthly ¢ 1s made up from
one gallon collected during the first

! week of the month and one
gallon from the mid month collection. The samples are frozen and
shipped to the analytical contractor routinely within 36 hours of
collection in insulated shipping containers. [he milk sampling lo
cations are found « gur of Section VII.

Meat, Poultry and

e ———

semiannually one kilogram of meat is collected from locations within
A 10 mile radius of the site Periodic phone calls are made to the

' houses to d

determine availability of slaughtered live
tOCK Irom within the sampling area Whenever possible meat sam
ire collected locations previously used. Attempts are
sample located outside the 10 mile

] inle radius,
collections

)gram of poultry and one Kkilogram of egg
nree locations within a 10 mile radius
nade to collect poultry and eggs at the
neat samples. [he poultry and eggs are frozen ai
ulated containers, Whenever possible samples are
previously sampled farms. Attempts are

vated
1Led

ade to
outside the 10 mile radius, with
jee Section VI1I f‘”!\,""ll‘(‘ 9).

auring the late summer harvest

y sampled, if available,. One Kkilogram
I rut and/or vegetables from each ol

within a 10 mile radius of the site are collected.
ind vegetables samp'ed depend on what is lo
ne time of collection. Attempts are made to col
broad leaf type vegetable from each

location. The
ygetables ire chiled prior

inipping and shipped
\r'e made to collect a con

the 10 mile radius for each type of san

insulated containers. Attempt

;)

required once ever three vear: samples were
ollected during 1983 Soil samples taken at each of the 15
iur monitoring station (see Figures

removed from the Nine Mile Point Aquatie

oliections during the spring and fall




collection periods. Samples are collected from a combination of the
four onsite sample transects and one offsite sample transect (see
Section VII, Figure 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.

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 edihle
portions only,

Selected fish samples are frozen immediately after collection and
segregated by species and location. Camples are shipped frozen in

insulated containers for analvsis.

GAMMARLUS

GAMMARUS (fresh water shrimp) samples are collected by EA per
sonnel during the spring and fall season from two onsite locations
and from one offsite location Natural and artificial substrates are
used to colleet samples. The GAMMARUS samples are removed
from the sampling gear, frozen and shipped to the analvtical con-

e |

)r in insulated shipping containers.

‘!(ll‘.'l‘v‘l‘»‘
During jpring and 1\l seasons at two onsite locations and one
ffsite location benthic samples are collected, 'he mollusks are

collected by divers and sorted. T'he tissue is removed from the

shell, frozen and shipped for analvsis in insulated containers.

Bottom Sediments

One kilogram of bottom sediment sample is coliected at two onsite
ocations and one offsite location. Samples are collected at the
same time | location as the mollusk samples, where possible, by
a diver, Fhe samples are placed in plastic bags, sealed and
shipped for analysis in insulated containers.

Periphvton

Periphyvton (fresh water algae) samples are collected in the spring
and fall seasons from two onsite loecations and one offsite location
Periphyton is collected from natural substrates The periphyton is
eraped from the substrates into vials, labeled, frozen and shipped
n insulated containers for offsite analvsis




TLD (direct radiation)

I'hermoluminescent dosimeters (TLD's) are used to measure direct
‘adiation in the JAF/NMP-1 environment. The TLD stations are
[ laced around the site using a two zone distribution. The first
group of TLD's is located within the site boundarv and are called
"cnsite” 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
the offsite group are the field control TLD's. A total of 45 TLD
stations were used for the 1983 TLD program.

LD's used 1riz the first three quarters of 1983 were made up
f CaSO, dosimeters (two chips per dosimeter), sealed in a poly~-
ethylene package to insure dosimeter integritv. The TLD's used
in the fourth quarter of 1983 were rectangular Teflon wafers im-
iregnated with 25 percent CaSO,:Dy phosphor. These were also
sealed in a polyethylene package to insure dosimeter integrity.
I'he TLD packages are further protected by placement in plastic
holders, or by tape sealing to supporting surfaces. The dosime-
ters are collected, replaced and evaluated on a quarteriv basis.

O




ANALYSIS PERFORMED

The analysis of the environmental samples is performed by the

adiation Management Corporation (RMC), Teledyne Isotopes (TI), and
James A. FitzPatrick Environmental Counting Laboratory (JAFECL).
following samples are analyzed at the JAFECL:

Air Particulate Filter - gross beta (weekly)

ir Particulate Filter Composites - gamma spectral analysis
(monthly)

Airborne Rudioiodine - gamma spectral analysis (weekly)
Surface Water Composites - gamma spectral analysis (monthly)

Special soill, etc.) - gamma spectral analysis (as

collected)

[he remainder o. the sample analysis as outlined in Tables I and II in
this section is performed by the RMC (January through June), or TI

(July through December).
£
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A.

ples were analyzed during the first half of 1983 by RMC under
contract, and during the second half of 1983 by TI.

In January 1983 RMC was purchased by TI. Environmental sam-

Milk sample locations number 14 and number 60 were deleted from
the milk sampling program in June of 1983. These deletions were
the result of the spring 1983 milckh animal census which indicated
that the other milk locations were in more critical locations for

radionuclide deposition,
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ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE TYPE OF ANALYSIS NO. OF LOWER 1IMIIS
MEDIUM PERFORMED AND ANALYSIS OF DETECTION MEAN
(unils) NUCLIDE PERFORMED (range)

STANDARD MAXIMUM MINIMUM
DEVIATION VALUE VALUE

Lake Bottom Gamma Isotopie
Sediment Sr-90
pCilg (dry)

Control

Be-7 . .70

K-40 3 NONE

Co-60 ; .02 0.
Nb-95 Y. 02 0
Cs-137 . NONE

Cs-134 p .02 0.
Ra-226 .70 0.
Mn-54 Y 02 0
Sr-90 y 002 0

Indicator

10 0
NONE
NONE

.02 0.
NONE

.03 0.

.50 0.

.01 0.

002 0

Be-7
K-40
Co-60
NbL-95
Cs-137
Cs-134
Re-226
Mr -54
Sr-9%0

F O I

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.




SAMPLE
MEDIUM
(units)

Lake
GAMMARUS
pCilg (wet)

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Gamma Isotopic
Sr-89, Sr-90

Control

Co-60
Mn-54
Cs-137
Cs-134
Zn-65
Sr-89
Sr-90
Co-58
Fe-59

Indicator

Co-60
AMn-54
Cs-137
Cs-134
Zn-65
Sr-89
Sr-90
Co-58
Fe-59

ENVIRONMENTAL

NO. OF
ANALYSIS
PERFORMED

N NN

NN

F O I

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE

LOWER LIMITS
OF DETECTION

(range)

.03 0.
.03 0.
03 0.
04 0
07 0.
02 0.
NONE
.04 0
1 0

SAMPLE

MEAN

DATA SUNMMARY

STANDARD
DEVIATION

MAXIMUM
VALUE

MINIMUM
VALUE




SAMPLE
MEBIUM
{umils)

Lake Fish
pCilg (wet)

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Gamma lIsotopic
Sr-89, Sr-9

Control

K-40
Mn-54
Cs-137
Cs-134
Co-58
Sr-89
Sr-90
Co-60
Fe-59

65

Indicator

K-40
Mn-54
Cs-137
Cs-134
Co-58
Sr-89
Sr-90
Co-60
Fe-59

Zn-65

ENVIRONMENTAL SAMPLE

NO. OF
ANALYSIS
PERFORMED

o N

L

[P ——
NN NN W

NN

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.

LOWER LIMITS
OF DETECTION
range)

MONE
007 0.
NONE
007
008
004
002
007
02
02

NONE
005 0.
NONE
, 005 0
006 0.
001 0.
001 0
005 0.
02 0
.01 0.

MEAN

DATA SUMMARY

STANDARD
DEVIATION

0.33

0.00%9

0.3%

0.009

MAXIMUM
VALUE

3.93

0.06

MINIMUM
VALUE

RANGE




SAMPLE
MIDIUM
(umils)

Lake Wate
Analysis
p i/

Analysis
pCi/l

Analysis
l)('i/l

LLake Wate
Analysis
pCi/l

Lake Water

Lake Water

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Control

Indicator

Tritium
Control

Indicator

Sr-89
Control

Indicator

Sr-90

Control

Indicator

ENVIRONMENTAL

NO. OF
ANALYSIS

PERFORMED

A - ONLY ONE POSITIVE VALUE, NG STATISTICS POSSIBLE.

LOWER LIMITS
OF DETECTION
(range)

NONE

NONI

NONE

SAVIPLE

MEAN

ALL LLD

ALL LLD

DATA SUMMARY

STANDARD
DEVIATION

MAXIMUM
VALUE

MINIMUM
VALUE




SAMPLE
MEDIUM
(umils)

Analysis
pCi/l

Airborne
Particulate
Analysis
pCi/m?

Lake Water

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Gamma 1sotopi

Control

Ce-144
Cs-134
Cs-137
Z

r-95
Nb-95
Co-58
Mn-54
Fe-59
Co-60

wlhicator

144
Cs-134
Cs-137
Zr-95
Nbh-95
Co-58
Mn-54
Fe-59

Co-60

Gross Beta
Activity

Control

Indicator

ENVIRONMENTAL SAMPLE

NO.OF
ANALYSIS
PERTORMED

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE

LOWER LIMITS
OF DETECTION

{range)

N0 = O

NONEF

NONE

MEAN

DATA

STANDARD
DEVIATION

0,009

0.009

SUMMARY

MAXIMUM
VALUE

0.085

0.062

MINIMUM
vaLue

0.007

0.003

0.078

0.059




ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE TYPE OF ANALYSIS NO. OF LOWIR LIMITS
MEDIUM PERFORMED AND ARALYSIS OF DETECTION MEAN
(unils) NUCLIDE PERFORMED (range)

STANDARD MAXIMUM MINIMUM
DEVIATION VALUE VALUE

Airborne Gamma Isotopic
Particulate
pCifms x 103 |Control
Co-60 18

Mn-54 p: 14 9.29
Co-58 ‘ 17

Nb-95 .18 0.:
Zr-95 : 35

Cs-137 2 15 0.2
Cs-134 12 0
Ce-141 Y 23 0
Ce-144 . 65 0
Ru-103 y .16 0.2
Be-1 Y NONE

Indicator

Co-60
Mn-54
Co-58
Nb-95
Zr-95
Cs-137
Cs-134
Ce-141
Ce-144
Ru-103
Be-7

Airborne lodine | Gamma Analysis
Analysis I-131

pCi/m?
Control 312 . . ALL LLD

Indicator 468 ). 006 : 0.028 0.007

A - ONLY ONE POSITIVE VALUE , NO STATISTICS POSSIBLE




SAMPLE
MEDIUM
(units)

Environmental
TLD Readings
mrem/Standard
Month

Continuous
Radiation
Ponitors mR/hr
(Average
Monthly Value)

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Offsite TLD's

First Quarter
Second Quarter
Third Ouarter
Fourth Ouarter
Year

Onsite
Monitor TLD's
(Excluding
D-1 Onsite)

First Ouarter
Second Quarter
Third Ouarter
Fourth Ouarter
Year

Exposure Rate
Location

Offsite
C
Onsite

D-1
D-2
F

F

“
H

I

J

K

ENVIROMMENTAL SAMPLE DATA SUMMARY

NO OF
ANALYSIS
PERFORMED

LOWER LIMITS
OF DETECTION

(range)

NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
MONE
NONE
NONE
NONE
NONE

MEAN

STANDARD
DEVIATION

004
002
002
005
003
002
005
002
002

MAXIMUM
VALUE

MINIMUM
VALUE

014
008

0607
018
010

. 005
015

noeé6
006




ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE 1YPE OF ANALYSIS NO. OF LOWER LIMITS
MEDIUM PERFORMED AND ANALYSIS OF DETECTION MEAN
(umits) NUCLIDE PERFORMED (range)

STAKDARD MAXIMUM MINIMUM
DEVIATION VALUE VAL UE

Milk Analysis I-131
pCi/l
Location

N",
No.
No
N‘l,
Nlb.
No.
No (Control
No.
N().

No

el B - I - - -

Milk Analysis Gamma lsotopic
pCi/l Sr-90

Location

No. 4
K-40 NONE 4 58.1 1500 1060
Cs-137 .2 6.
Cs-134 3.3 6.
La-140 0 11.

Ba-140 5.0 57.
Sr-9 NONE

No. 7
K-40 J NONE
Cs-137 0 8.
Cs-134 .8 8.
La-140 3 10

.3

Ba-140 45,
Sr-90 NONE

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.




SAMPLE
MIDIUM
(units)

Milk Analysis
pCif}

TYPE OF ANALYSIS
PERTORMED AND
NUCLIDE

Gamma 1solopic
Sr-9 (cont.)

Location

No 9

K-40
Cs-137
Cs-134
La-140
Ba-140
Sr-90

No. 14

K-40
Cs~-137
Cs-134
La-140
Ba-140
Sr-9%)

No. 16

K -40
Cs-137
Cs-134
La-140
Ba-140
Sr-9%

ENVIRONMENTAL SAMFLE

ND. OF
ANALYSIS
PERFORMED

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.

LOWER LINITS
OF DETECTION
(range)

1 E
.6 3.6
0 11
0 40,
NONE

NONE
b 6
6  J

11,

3

)

.7

5.7 46.
NONE

MEAN

1300
ALl
ALl
ALL
ALl

DATA

STANDARD
DEVIATION

SUMMARY

MAXIMUM
VALUE

1400

5.1

1300

1500

MINIMUM
VAL UE

990

5.1

1300
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SAMPLE
MEDIUM

umis)

ik An
pCi/l

TYPE OF ANALYSIS
PERFCRMED AND
NUCLIDE

Gamma lsotopie

Sr-90 (cont.)

Location

No ab

K-40
Cs-137
Cs-134
La-140
Ba-140
Sr-%0

No. 55

K-40
Cs-137
Cs-134
La-140
Ba-140
Sr-90

No. 60

K-40
Cs-137
Cs-134
La-140
Ba-140
Sr-90

ENVIRONMENTAL SAMPLE DATA

NO OF
ANALYSIS
PERFORMED

o =3 =) =3 -3 -3

£ POSITIVE VALUE, NO STATISTICS POSSIBLE.

LOWER LIMITS
OF DETECTION

(range)

NONE

P 7

Rl 1
1.0 11
0 bl
NONE

NONF

0 7

4 7
4.5 11

- 43.
NONE

MEAN

1500
ALl
ALl
ALl
ALl

STANDARD
DEVIATION

SUMMARY

MAXIMUM
VALUE

1500

1500

MINIMUM

1500




SAMPLE
MIDIUM
{umils)

Meat & Poullry
pCi/g (wet)

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Gamma Isotopic

Control

Co-60
K-40
Cs-134
Cs-137
Co-08
Mn-54
Ce-144

!H' )

Indicator

Co-60
K-40
Cs-134
Cs-137
Co-58
Mn-54
Ce-144
Be -7

ENVIRONMENTAL SAMPLE DATA

NO OF
ANALYSIS
PERFORMED

-_ bbb

~

[ —

RN

A - ONLY ONE POSITIVE VALUE , NO STATISTICS POSSIBLE

LOWER LIMITS
0F DETECTION

{range)

005 0
NONE
005 0
006 0
006 0

). 005 0

04 0.

0 0,22

.004 0.
NONE
005 0.
007 0.
. 005 0.
L0004 0.
.03 0.1f
.04 0.3

MEAN

STANDARD
DEVIATION

SUMMARY

MAXIMUM
VALUE

MINIMUM
VALUE




SAMPLE
MEDIUM

(umils)

Chicken Eggs

pliig (wet)

A - ONLY ONE POSITIVE VALUE , NO STATISTICS POSSIBLE

TYPE OF ANALYSIS
PERFORMED AND
NUCLIDE

Gumma Isotopic

Control

Co 60
K-40

Cs-134
( 137
Co-98

ndwcator

0-60
{40
s-134
's-137
J0-58

ENVIRONMENTAL

NO. OF
ANALYSIS
PERFORMED

LOWER LIMITS
OF DETECTION

range)

). 009
NONE

008
00s
ooy
008
06
11

SAMPLE DATA

MEAN

STANDARD
DEVIATION

SUMMARY

MAXIMUM
VALUE

MINIMUM
VALUE

0.90




ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE ' TYPE OF ANALYSIS NO. OF LOWER LIMIIS
MEDIUM PERFORMED AND ANALYSIS OF DETICTION MEAN
units) NUCLIDE PERFURMED (range

STANDARD MAXIMUM MINIMUM
DEVIATION VALUE VALUE

Produce Gamma Isotopi
pli/ig (wetl)
Control

K-40
Cs~-1i
Cs
Be-T
Ce

Indicator

K-40
Cs-134 0.
Cs-137 0.
Re-7 b 0.1:
Ce-144 - 0
Nb-95 ) 0

Produce I-131
pCilg (wet)
Control

Indicator

A - ONLY ONE POSITIVE VALUE . NO STATISTICS POSSIBLE




ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPL [YPE OF ANALYSIS NO. OF LOWER LINIIS
. ‘ STANDARD MAXIMUM MINIMUM
MEDIUM PERFORMED AND ANALYSIS OF DETECTION MEAN

. ' VALUE VALUE
(umits) NUCLIDE PERFORMED range

DEVIATION

NONI
0.043 0.045
0.71 0.99

NONE

Saoil Sr-90
pCi/g (dry)

Control NONE

Indicator ¢ 0.037 0.038

A - ONLY ONE POSITIVE VALUE, NO STATISTICS POSSIBLE.




ANALYTICAL RESULTS



IV ANALYTICAL R

Sample Summaries
d 3

Environmental sample data is

by tables. Tables are pro-

summaries based on quar-
terly mean values. DMean values are comprised of both

vided for select sample media and contain data

\ positive and LLD
values where applicable. These tables are entitled "Environmental Sample
. £ X
Summary".
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CONCENTRATIONS OF

Results in Units of pCi/l + 2

January

Station code

JAF Inlet 0.640.5

NMP Inlet 0.640.5
Raw City

Water (control)

0.840.6

7!"«-Lirlrml B

1.840.6
2.5¢0.7

2.140.6

TAELI

BETA EMITTERS

M;lt’ln

AS tat Iulj code

July

2.241,2

JAF Inlet

NMP Inlet 3.541.3
Raw City
Water (control)

2.441,2

3.2!‘).“
2.941.2

2.6+41.

August

2 3.5+41.8

2.640,7
2.5¢0.0

1.8640.6

6
IN LAKE WATER SAMPLES

b ’ Lu.u

April

2.740,.06
0.640.4

101'“.‘)

" October

10.2!1.9

3.0+¢1.8

2.7+41.8

- 1983

May

2.940,.7/ 3.141.3

2.990./ /.931.7

2.640,7 2.341.2

3.141.8

3.541.7

3.341.6

3.341.9  <2.0

Novenlber Lecember




STATION CODE

JAF INLEI

INLET

NMP

RAW CITY WATER
(Control)

NTRATIONS

PERIOD

First
Sk‘t‘ulhf
Third
Fourth Quarter

Quarter
Quarter

Quarter

First Quarter
Second Quarter
Third Quarter

Fourth Quarter

First Quarter
Second Quarter
Third Quarter
Fourth Quarter

OF

FRITIUM

(QUAK

Results J

12/30/82
03/31/83
06/30/83
09/30/83

12/30/82
03/31/83
06/30/83
09/30/83

12/30/82
03/31/83
06/30/83
09/30/83

AND

n

STRONTIUM

ER COMPOSITE

Units of

FTABLE 7

03/31/83
06/30/83
09/30/83
01 /"lfq /8B4

03/31/83
06/30/83
09/30/83
12/28/83

03/31/83
06/30/83
09/30/83
12/28/83

89

AND

SAMP Lt

i-(l/’] +

ITRONTIUM

o)

FRITIUM

I+l 4+l 414+

90 IN LA

\,,'). 9 3
<2.00

<0.757
<2.000
<2.00
<1.40

-

|+l 4+ +)




TAELL 8

CONCENTRATIONS OF GAMMA EMITTERS IN LAKE WATER SAMPLES 198 3

Results In Units of pCi/1 + 2 signa

Stat iu»n- (1)dt -;J;l('l ld:‘ JJ}nuﬁ y » February March May June

OSWECO CITY Ce-144 <5.46 <5.33 <5.40 L < <5.40

WATEKR Cs—-134 <0.97 <0.99 <l.15 <0.97 <0.99

(00, CONTROL) Cs-137 <1.18 <1.10 <1.45 <1.15 <0.,90 <0.94
Zr-95 <3.03 <3.21 <4 .03 <3.30 <3.18 <4 .54
Nb-95 <1.97 «<2.03 <1.97 <1.90 <2.05 <3.35
Co-58 <i.30 <1.54 .72 «l.)'f <] .46 <l.bb
Mn-54 <1.01 <1.22 <1.30 <l.11 <1.07 <0.88
Fe-59 <2.52 <1.98 <2.32 <239 <]l.50 <lesl
Co—-60 <1.58 <1.52 <1.75 <1.45 <1.,02 <1.09
K-40 <13.3 <17.1 <15.5 <11.7 <lzeaY 13.247.3

NINE MILE Ce—~144 <5.13 <5.15 <6.02 <5.,8b <4.73 <5.36

POINT Cs~-134 <1.10 <0.90 <1.05 <].07 <0.%4 <1.06

(02, INLET) Cs-137 <1.,23 <1.10 <l.27 <1.22 <0.96 <l1.10
Zr-95 <3.18 <3.84 <4 .15 <3.51 <3.24 <4 .34
Nb-95 <1.94 <1.91 <2.23 <1.83 2,37 <4,27
Co—-58 <1.29 <1.75 <].62 <1.42 <1.43 <1.60
Mn-54 <1.35 Lol S <1.26 <1.16 <1.26
Fe-59 <2.47 21 <1.93 <].bC <2.32
Co-60 <] .64 .67 <1.39 <1.14 <1.32
K-40 <16.4 4.0 16.548.7 <12.0 6.746.2

FITZPATRICK Ce-144 <5.39 <5.47 <5.12 <5.39 <5.,03
(03, INLET) Cs—-134 <1.05 <l.18 1.01 <1l.U3 <0.90
Cs-137 <l.1l1 <1.34 1.12 <1,08 <0.88
Zr-95 <2.93 <3.34 <3.23 <2 .L6 <2.%
Nb-95 <1.686 <2.00 <1.27 <2.11 <1.98
Co-58 <1.02 <1.35 <1.19 <]1.33 <l.28
Mn—-54 <1.22 <1.12 <1.09 <1.01 <1.23
Fe-59 <l.74 <2.00 <2 .49 <l.b6 <l.75
Co-60 <1.25 <1.46 <1.08 <1.33 <l.14
K-40 <18.2 <13.5 <12.3 <11.3 <1L%.6




TABLE 8 (Cont'a)
CONCENTRATIONS OF GAMMA EMITTERS IN JAKL WATER SAMPLES 198 3

Results in Units of |A‘l,“' Z slgha

Station Code Nuclide September October Novembler December

OSWEGCO CITY Ce-144 < ‘ < <l o3 <bedb
IATER Cs—-134 <0.8 - ) <153
(00, CONTROL) Cs-137 « ‘ <1.62
Z2r-95 < < < > < 2L <h.5]
Nb-95 . : <2.47
Co—58 < { <]l.b8
Hn"s/ﬂ L < (U <l.72
Fe-59 ‘ . . . ' <3.11
Co-60 < 4 < < <1.95
K-40 <10 ‘ ) <2U.6

NINE MILE Ce-144 F g 7¢ 5.4 <5.99

POINT Cs-134 < < 0.9%5

(02, INLET) Cs-137 ' 1.0 ¢ 0.96
Zr-95 : g 8.7 . <3.51
Nb-95 : . / ) < 1.71
Co-58 ; \ 44 <’ ? 1.45
Ma-54% ) <0.93
Fe-59 <2.27 cle. ) y 240
Co-60 : <1.02
K-40 : / - <le.b

FITZPATRICK Ce-144 8 ‘ : ‘ ) <537

(03, INLET) Cs—-134 <y < ) o <l1.10
Cs-137 2 <1.00
Zr-95 < ' <l /U
Nb-95 : & : < ) <202
Co—58 ‘ > > <l.16
Ma-54 ; ' ‘ <1.09
Fe-59 ‘ ‘ ! ‘ < . cle72
Co—60 <1.i <1.20
K-40 < d < Q.640.4
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NP / JAK

GROSS BETA ACTIVITY pCi/a*3 ¢ 2 Sigea
F--ON

E--ON

Pi-ON

AT OO RO OO OO OO OO E N OO OO OOODTOOEOmO
PO OSSOSO R E OO CEGBETODNE DO TOEDWVDEDEDDDE® DD E DD S S

P3P PTIPE) TN WU ) ) ) O ) ) ) 1) ) R ) (] ) ) (N ) ) ) ) ) ) () ) ) 1) ) Y 1 ) ) ) OV e P R O 8
B OO OO PP OO OO eI VDOTOOODNETOOODO OO T O EODE DD D DE D
PO Ed e O OO RO RO OOPRO OO TR OOE ORI INDODTDCED DD DS
=
-

bt B e e bt b B e e b e e e e e o e e e e e e e e e (o e e e e b e e e bt e e Lo e e e e e b e e b e e e |

CdP) et P00 = D Oy ) -t O - - oJ o e 0d @SV SNIE RO e MO IO =1 S DM D e ™
| 1..1-1541(11..()1&5..”“21&-.\1mIl‘nwl.(l“umnfll12#;751;‘3‘43;‘5L35;|‘,.LIltl..\:n.:-s'nﬁi.)ulf.)

I PTIUY ) p) o - PR Y P PR O ) U S A ) D) ) ) ) D) ) A Y D) OV ) ) ) O O Y A e O O
-'0---'ocnu””n""--'---'-"nl-..nv.'--nu'--1;"--'-9-"--0
DO OOED OO D E D D DS D OO OO OO OO OO E O EDOPO DO D ECODD

COoOOMMODMOaoOOS e O DO O DO OOOODO O OO OO DODODC DOG@ICDE DT D
0‘.0“1'..0_0;".".""““7'7'_0.0‘-'~0.0‘t!..0..0.’.."07'.0.0-.1""':..'_0.".-.0"..'..!.0'0‘.’.0_
1) vt G0 0 0 P = CD) W M) - O O VOO OMM MmO UM L= el A b el aiatiatl Sl b b i 2T Tog]
CAO ot Ot O 4 904wt v O O G O et ot ot ot et st ot £ S et O o O OJ P9 ) WO Od P O e O it e 1 ) e () - Y -
PO OO OO D OO DO OD O RO DO RO OOODOEOTCODOOOODODE D OODDE OO D

bt dat bat Lac e lac bt bt e Dae baa e Lof Lot Dot da dacdat Lot 1o Lae Lt Lo Lot I8 Lat Lot DAl Lae dat latlat b tbtiatdatd ot Lt Lol B ot s nd bt ied ¥ L
O OO C P T O OO OO OO OO OO I OT DO OO R TODOD OO DOOD O ODODODOE M
OO OO AP @O @ @O OO DD DO IO O OO ODODDODEODE PODUWDDCE E DE D OO

OO RCO T OET DO DD ODODN D DEDOEOEDIDE DD
e o e e e e e e e e e e e e e e e e e e e e e e e e [ e

CODOCTODOODODD D DD DE DD
-t

™Mo 13698‘74‘4-7‘--51&9345‘-]68548”.”
=

B ot o e o o e bl e e | e o b o e b e |
Ve Sas UM =N - eo-mMmM e
S OGN PIOU OJ P Ol oot 4 w0 O e C 0 e - )
DD D D D DO @D O D e

O ot 4 T i O O it at ot (N TV G ot ot TV et ot ot ot et (] 0 07 et ot et ) €D
DS OO O PO OO OO OO DT OO OE DBOOODDEDD

P9 P9) S A ) ) ) ) ) ) ) A ) ) ) ) ) ) ) ) S ) ) S ) A ) ) S ) ) ) P e ) O O N O
coocooocoooS

il e e e e e e e et e e e I T YT T Y™™ T ™ T M ™ ™ T ™ T ™Y
-61761&7.l..:.\.a/5-5-63%)13697-\usﬁgﬂu'r)’6537--2-()‘.7-88‘.-".Lu?-‘
Cd ot CUOUOICI OU OO v o O O et o ot O O w0 ot 0 P 0 vt 1 00 O d O ot 17 it U ) 0 7 1) ot ) s s 8 (O O OIS O P -
RO COO P RO OO OO D OO OO DP O RO DD OORO R ODDETDDDEE IDGDC D D

UV S LNV LY U S S ) S D) S ) P S VP B A S P S U ) S D) D) P ) S R RO ) I e (N A PO €4 et O
OO POEEB O P OO DO O DO DO O DOOEDOOD OO DO DD EDIDCODDEEEE D DO DD O D
POOOEDODDEE TOD O D PP O PO PO OO DN DO D EAPOD DO DOODODDE DD DS

TEDOEEREODODBODE OOV DO D ONODOODO@EO DD CIE DI D O D
0‘."‘l'.."".-.-“I’.-“I-"“_"‘."“‘.".Q‘v‘“...."‘_.-".".-“."_
OIS OU D W ) LN TN O e N YOS BN UMY e e 0D = CJ W OJM 0D G0 OJ MM OJ B ES O U DN U O O w O On D Oy -
O ot O Ot O WO o O 1) ot ot ot et ot ot 0 st ot O 8000 O O PO O vt ot 79 1) O ot 0 ) O et O O ) 195 0wt O 2wt

A A AL AR b A AL AL ALt B e e At D A Al e T At ettt Lt Lt Lt Bt Lt ot Dt et Lt Lt e B Lot Lt T
PO IEOCO DI DOOTODDODHDE DO D DD D DD D D DD D D OO
PO OODO@EOE DD D@D DD DD DD O D G D DD G S D
FEO@MOO@EaOOOODVDOD OO DD ODAEO O DO DO DD D DD D D D DS
W e e e e e e e L e L e e e e e e e e ot e e e o e e e e e B e e e e e ol e e e e | e e e o e e e e |
O W R MU O D @AW W YD N ED TS YOS O e G O D et et s et O o0 O -l]’S'Ssazqnb
CUCICICICIOS SOOI wn PP O B o ot st o oot ot ot ot O Pt O 55 NGO OIPP PN DU 0D O P 0L v et ) ) 0wt ) e O O

D A A G D SD D D D D T D S D D O €D G G ED ED P D A DD ED G S D DD D A OB GB OS9G aD
OOV LD PO O OD DO ODOOOD DD DD DD DD @ D D

et B e i il A e e e A bl i i e A bl e et e e At Lt D e e et T e it it ot Lt S D e T I
W@DOODHOODBOD DD DO DR DD OO ODODEE DD D O D D O HED S C WG D DD D A
S S DAY G ER D D WD D D R CTE G @ EI E D D P @ I I E W I D D D D O D D E € O D O D D
PEROROO @GR U DOOO DOV CO DD EDE MDD CDE DD S E @D D D € E D
W e e e e b e e o e b e e e e e e e e e e e e e (o e e e o e e B e e e e e e e e e e e e e B e e e |
\.83(..-3AIW'.J‘BQ.-“J(AGSQL?.“OSS‘I- Ss.btlll]’-slasmsz, - bt L A
Cd ot CIOICIO) W CUO w0t CUO) vt vt ot O ot ot O ot ot O @8 O OO O DI OO0 OU M P9 LN P 04 O ) O et ) o ” ) - - -

et At e it et b A Al A At Attt 2T Al b L 137
DO OOD O IRE I DB OD PP O ODT DO D DD IGOOD IO DD DO IODOO@D @O D D DD o
BO@EEDREOEHEO T @ ORI DM@ D G D O T W S e D G W D S O e
@O OOOOCODOODOOEOODTDOITO DD DO D OB DD ODWDODEMDODE @ D DI D
e e o e L e e e e b e b e b b e e e e b e bt e e (o b e e e e e e e B e e (e e e e e e e e e e et e o |
nLUQI‘98936‘lvl.:.;]e,66236%8%.-5‘“7””7--%‘-6‘37”-0.‘-"3‘-”L“3
Rl e Lt i ek L L B BT T S e LT S ST T T ra L Al LN TR it i Dt 1 L Ll ¥ bt
BB DB SBOD BB D DD WO D DDDDED I ODGODOOODDDEBDME C S D DS
B DENOO@D DO D OO DD I DD E T DS E DS E T E D O @ O DA C D € e T

Y YRy oy ) ey ey Lt Lt Ll Dt

Lt lae -y ey ey ey I3 P93 P N ) S ) ) ) P P ) ) At ) R e st ()
DB D@D DD DO DD@DEH OB D@D O DD D DD DG DD AD D C DD ED T DD DO € DD E T D I D ED D
TS OCDEE OO DEE DEE @R T DOODDDODOD DR DODEMED D E L DD D S DG > CDE W
BRI DO ODODO OO ODDODOOIODOD DD DDD DO I I D D ED D ED S E CED D CHEDCD D TED D ED
A e e o e e e e e e e e e e e e e e e e e e e e e e (o e e e e e e e b s e e e e e e e o e e e o e e e e |
1;(;“7-‘“‘53%5-5-93“‘ 97-87“6965“5-16“773"1 ‘.76”1
O35 OIS etCI P OIS o o 1) ) ot ot 0 vt ot 0wt ot O PO 0wt 4 04 OIS0 o P09 G 19 0 0 1) O et ) O w9 04 (O et ) et s“
D D ERER S ) € D ED € T3 D CHED A O @B E 6D R ) G R D @ @ <D @3 CH ED TS B D @ O D T G G @ D T E G O T @ S @
OB ED DD ED G D CD TR G S A D € G D D ED €D D D ) CP @ D @D R OD €D €3 €@ O €3 €5 € €D €D O <D 3 €3 G LD €3 € € OB D
LAl i N L I “-%1&'63‘.‘]-751'6‘ SQ;”. [T . 17“7“” z,"
et CUPNED (O OOt O O ED vt ot DY @9 ot CUP) ED ot C U Y G et vt O G O et T O D w0t wt (1 P¥) gt ot 74 ) G et 4 AN Y™
MR NNANSSNNSS S NSNSNS N yy//:.IU////////////////////1 SN NSSNSS
lclclil\..::.:a..q.s])l]““y VN0 0 0 B0 1 I 0 CDCD 00 O3 QO O 08 O8 O @5 €5 €3 €5 €5 vt v v wet CJOJOJOJ vt
"““n“""-u-‘-““----‘--"“"“----nn-"nn--'ll““lMI.“.QI..A:«IAI‘"
S S Se NN S S S S S N ~
#9053 1 R 3 R w5 ) R e e 1 R R o R o 1 o R ) B o R R e 1R 18 R R o e o R PR R
065 0 OGS 9 06D ¢ € 00 CH 60 € 4D U O 00 40 05 6D €D 45 0D € ¢ 4 4 30 0 €0 0 €0 €0 40 00 G A3 0D 08 G0 COCD GO D DO M P @
F 2 B 5%
. 4




Nuclides

TABLE 11

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES

January

OF JAF AIR PARTICULATE SAMPLLS
1983

Results in Units of 107 p(;/m} + 2 gigma

February March April

Ce-144
Ce-141
Be-7
Ru-103
Cs-134
Cs-137
Zr-95
Nb-95
Co-58
Mn-54
Co—-60

Ce-144
Ce-141
Be~-7
Ru-103
Cs—-134
Cs-137
Zr-95
Nb-95
Co-58
Mn-54
Co-60

<0.794
<0.,296
77.644.3
< “.275
<0.,172
<0.222
<0.561
<0.241
<0.223
<0.165
<0.252

<0.654
<0.245
74.8:3.6
<0.,170
<0.172
<0.176
<0.411
<0.209
<0.184
<0.157
<0.236

OFFSITE COMPOSITE

<0.777
<0.268
87.5+4.0
<0.158

(‘U. 1)1'
0.108+0,075
<0.354
<0.,177
0.180
<0.,137
0.11340.069

<0.bL12
<0.338
88.744.5
<0.2%47
<0.193
<0.229
<0.601
<0.340
<0.229
<0.199
<0.260

<0.805
<0.299
111+4
<0.2006
<0.167
0.17240.097
<0.360
‘0.243
<0.172
<0.182

<(0.215

<0.939
<0.353
12645
<0.277
<0.192
0.21040.167
<0.548
<0,340
<0.266
<0.218
<0.270

ONSITE COMPOSITE

<0.585
<0.209
93.0+43.7
<0.172
(U.!U(;
<0.1606
<0.324
<0.154
<0.125
<0,116
0.164+40.095

<0.0647
(().24(}
77.0+¢3.6
<0.172
<0.123
0.19140.098
<0.427
<0.180
<0.154
<0.,135
<0.160

<0.532
<0.221
100+4
<0.179
<(.103
0.178+0.097
<0.3OU
<0.197
<0.130
0.27040.140
<}.,168

<0.760
<0.271
104+4
<0.204
<0.156
0.19040.086
<0.420
<0.232
<0.178
<0.142
<0.217

June

<0.913
<0.355
13646
<0.245
<0.189
0.25640,130
<0.546
kU.‘j()()
0.210
<0.175

<0,255

<0.746
<0.320
133+5
<0.210
<0.141
0.253+0,135
<0.396
<0,200
<0.198
<0,177
0.29540,121




FABLE 11 (cont.)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF AIR PARTICULATE SAMPLLS
1983

Results in Units of 1073 p(il/w’ t 2 glgma

Nuclides July August September Octoler November December

OFFSITE COMPOSI1TE

Ce-144 <0.847 <0.748 <0.750 <0.785 <0.652 <0.702
Ce-141 <0,338 <0.308 <0.282 <0.300 <0.225 <0.512
Be-7 13645 135+¢5 10644 89.444.3 95.8+3.1 81.244.9
Ru-103 <0.190 <0.186 <0.182 <0.195 <0.172 <0.360
Cs—-134 <0.167 <0.156 <0.117 <0.156 <0.150 <0.131
Cs-137 <0.195 <0,220 <0.147 <0.190 <0.153 <0.,169
2r-95 <0.488 <0.384 <0.373 <0.498 <0.369 <0.56Y9
Nb-95 <0.268 <0.251 <0.189 <0.,220 <0.202 <0.461
Co-58 <0.163 <0.195 <0.172 <0.229 0.171 0.258
Mn-54 <0.,147 <0.218 <0.182 <0.199 <0.137 <0,175
Co-60 0.16340,107 0.36640.193 <0.176 <0.184 <0.185 0.52640.163

ONSITE COMPOS1TI

Ce-144 <0,709 <0.660 <0.546 <0.593 <0.625 <0.591
Ce-141 <0.294 <0.281 <0.236 <0.217 <0.230 <0.435
Be-7 13045 118+4 85.243.4 75.243.3 2.143.4 81.6+4.1
Ru-103 <0.175 <0.168 <0.140 <0.147 <0.165 <0.275
Cs-134 <0.117 <0.113 <0.108 <0.112 <0.121 <0.099
Cs-137 0.13140.102 0.18040.075 <0.130 <0.137 <0.152 <0.133
Zr-95 <0.350 <0.300 <0.350 <0.281 <0.379 <0.406
Nb-95 <0.219 <0.216 <0.175 <0.175 <0,203 <0,530
Co-58 <0.182 <0.147 <0.158 <0.139 <0.177 <0.190
Mn-54 <0.136 <0.138 <0.147 <0.110 <0.184 <0.137
Co-60 <0.179 <0.177 0.21740.097 <0.150 <0.219 0.70840.154
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DIRECT RADIATION MEASUREMENTS -

LOCATION

D1 on Site
D2 on Site
E on Site

F on Site

G on Site

C off Site
Dl off Site
DZ off Site
E off Site
F off Site
C off Site
DeMass Rd, SW Oswego—Contrel

Pole 66, W. Boundary-Bible Camp

Progress Center-Picnic Area
East Boundary-JAF, Pole 9

H on Site

I on Site

J on Site

K on Site

Nor. Fence-NNW Sector, JAF
Light Pole (E) JAF

Nor. Fence (E) JAF

Nor. Fence (NW) JAF

Nor. Fence (NW) NMP-1

East Fence, Rad. Waste-NMP-]
«9 mi Rt. 3 from Rt. 104B
Cor. Rt 3 and Kelly Drive

Regults in Units of mrem/Std. Month + 2

JANUARY
THROUCH
MARCH

12.89+1.88
7.0041.23
5.7140.61
5.3040.51
5.6040,52
7.1740.56
6.0940.89
5.9240.26
5.4640.45
5.64+0.34
5.7740.41
5.85+0.49
5.3141.00
5.5140.62
5.8310.33
8.9740.70
6.59+1.08
6.0440.21
6.3140.31
20.95+2.23
47.0545.10
74.80+11.44
16.0240.74
21.3942.05
56.04%5.78
6.0141.30
6.1740.53

TABLE 14

APRIL
THROUGH
JUNE

10.8140.66
5.9640.43
6.13+1.31
5.08+0.17
5.8040,53
6.8241.11
5.3140.48
5.0040.72
5.5940.99
4.6440.72
5.5240.26
5.3440.54
5.3640.61
5.6240.56
6.8240.25
7.4641.31
6.4440.98
6.50+1.33
6.7340.26

15.7642.55

41.1741.93

58.20+10.58

13.8542.35

17.9641.64

12.65¥%1.76

6.55410.39
5.9941.15

S il}lhu

JULY
THROULGH

SEPTEMBEK

6.7540 .4
5.6640,98
5.3940.64
(1)
5.2740,.44
5.7540.37
4.6140.82
5.1640.40
5.3140.75
5.1740.17
5.05+0.37
4.86+0.69
4 .3570,32
5.50+0.,90
5.1140.66
5.9040.19
(1)
5.4140.16
5.0340.02
10.7840.76
26.1843.56
33.2142.21
9.1640.47
17.65+1.28
12.8340.79
5.3240.60
5.3540.26

QUARTERLY RESULTS (1983)

OCTOBER
THROUGH

DECEMBER

16.5+1.0
7.240.5
6.440.6
5.640.3
6.340.2
6.140.4
5.540.1
5.740.4
5.3‘“1.3
5.440.2
5.640.3
5.740.2
1, .‘J?U.Z
6.8+0.3
S04+0,7
8.54¢0.6
6.240.06
6.44+0.3
6.010.4
21.542.2
52444 .3
72.84+3.9
18.0¥1.2
21.640,.5
16.340.4
5.440.3
5.940,.2

LOCATION
(LIRECTION ANL
(DISTANCE) *

miles
miles
miles
miles
miles
miles
milee
miles
miles
miles
miles
miles €
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
0.10 miles
9.40 miles
12400 miles @

0.25
0,40
0.40
0.50
0.70
16.00
11.40
9.00
7.20
7.70
5.30
12,80
0.%0
0.50
1.30
0.80
0.60
0.90
0.50
0.40
0.50
0.50
0.40
0.20

£5°
51°

: 290°

292°
88°
64°




STATION
NUMBER

45
46
47
48
49
50
51
52
53
54
55

57
58
59

60

61
65

TABLE 14 ((

18

'

t.)

DIRECT RADIATION MFASUREMENTS - QUARTERLY RESULTS (198 3)

Resulls

LOCATION

Cor. Rt 64 and Rt. 35

Cor. Rt 176 and Black Creek Rd.

NE Shoreline (JAF)

.36 mi (N) on Access Rd. (JAF)
Phoenix, NY-Control

Lake Rd.West of J On-Site

Oswego Steam Sta. N End of W Fence
East 111th St. Fitzhugh Park Sch.
Brocadwell & Chestnut Sts-Fulton H.S.
Liberty St. & Co. Rt. 16-Mexicoll.S.
Hinnmann Rd. & Co. Rt. 5-Pulaski H.S.
Rt. 104 - New Haven H.S. (SE Corner)
Coe Rt. 29&Miner Rd.(SE)-Lycoming ,NY
Co. Rt. 1 = ALCAN (S of Entrance Rd.)
Environmental Lab - JAF

S.Shore (Fish Point) Little Sodus
Bay, NY

700* N of #48 (On Access Rd.)-JAF
Putch Ridge Rd. & Kerfien Rd.(SE)

(1) TLbs lost

* Direction and distance based on NMP-2

Reactor

in Units of

JANUARY
THROUGH
MARCH

6.1440.36
5.7540.19
45.3349.97
7.9540.74
5.8240.57
(1)
6.1440.22
5.62+40.57
5.9840.30
5.2340.35
5,7240.26

0.74}0.32
10.4740.75
5.74}0.25

Centerline

mrem/Std. Month + 2 S1gn

APRI1]
THROUGH
JUNE

‘J.‘/(}‘»l. 12
5.9040.75
17.1541.57
6.7740.17
5.7040,57
6.48+0.65
5.7640.18
4.9341.39
5.7410.306
5.6040.23
5.5640.38
6.1741.43
5.7640.21
6.18+0.77
15.0743.57

6. l‘)j(_). 14
8.49+0.34
5.10()"0_6. 58

JULY
THROUGH
SEPTEMBER

5.3940. 54
5.08+40.47
8.76+1.14
(1)
4.9940.44
4.8240.44
(1)
5.0240,.30
5.5440.05
4.7640.31
4.6410,71
5.1540.44
«21340.52
5.13+0.59
9,32 1.46

5.1640,51
(1)
4.9740.85

OCTOBER
TLROUGH
DECEMBER

6.6140.5
6.040.7
16.940.7
7.340.3
4.940.2
5.640.3
(1)
5.940.4
5.840.1
5.040.2
5.040.2
6.310.3
5.340.3
6.040,2
31.143.4

4.510.1
9.910.8
4.710,1

LOCATION

(LAIRECTION AND

(DISTANCE)*

7.00
7.90
0.00
0.60
{(:.(;U
0.70
7.50
5.80
15.70
9.30
13.70
S5.40
1.90
3.20
0.50

2 l +LU
0.8U
7 .60

miles
miles
miles
miles
miles
miles ¢
miles

miles ©

miles
miles
miles
miles
miles
miles

miles ¢

n.’ll,b
miles
miles
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TABLE (Cont'd)
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TABLE 16
CONCENTRATIONS OF IODINE-131 IN MILK

Results in Units of pCi/l + 2 sigma

Station* Ma) June August September October November December

<0.30

.30

<0.30

<0.30

(Control) . ! .2 0. ) <0.30
<0.30

<0.40

* Corresponds to sample locations listed on Figure 5, Section VII.

- Sampling station no longer required by Technical Specifications, therefore discontinued.




TABLE 17

CONCENTRATIONS OF GAMMA EMITTERS IN MILK

(MONTHLY COMPOSITE SAMPLES)

Results in Units of pCi/l + 2 sigma
05/09/83 06/06/83 07/04783 08/01/83 09/12/83 10/10/83 11/08/83 12/05/83
to to to to to to to to
STATION® NUCLIDES 05/23/83 06/20/83 07/18/83 08/15/83 09/26/83 10/24/83 11/21/83 12/19/83
No. 16 K-4%0 15004150 1400+ 140 1400+140 1170+120 938+ 94 11504120 1030+100 14404140
Cs-134 <26 €3.2 <40 <1.0 <476 <44 <43 <477
Cs~137 <3.6 4.8 6.0 <6.0 <5.7 <5.1 <. 5.4
Ba-140 <46.0 <42.0 <6.0 <9.0 6.0 <5.7 9.7 <7.1
La-140 <8.5 <11.0 <6.0 <9.0 6.0 <s.7 9.7 7.1
Others <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
No. 4 K-40 13004130 1500+150 11204110 13704140 11204110 1070+110 1060+110 12104120
Cs-134 <173 <374 <6.0 <40 <41 <42 <4c1 <45s
Cs-137 <4.4 <4.6 <6.0 <5.0 <4.2 <. 4.8 <4.8
Ba-140 <57.0 <51.0 <%.0 <1.0 <5.0 <5.2 <11.0 <5.9
La-140 <8.5 <9.9 <9.0 <7.0 <5.0 <5.2 <11.0 <5.9
Others <LLD <LLD <ALLD <LLD <LLD <LLD <LLD <LLD
No. 45 K-40 1300+130 1500+150 1170+120 1210+120 1310+130 1060+110 1010+100 14304140
Cs-134 <34 <3172 <8.0 <7.0 6.5 <42 <4.2 <456
Cs-137 4.0 $6.2 <8.0 <8.0 <6.5 <4.2 5.1 5.3
Ba-140 <35.0 <48.0 <10.0 <10.0 7.4 <5.0 9.4 6.3
La-140 <8.0 <11.0 <10.0 <10.0 1.4 <5.0 9.4 <6.3
Others <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
¥o. S K-40 1600+140 1400+140 1130+110 1180+120 990+ 99 12204120 1180+100 1250+130
Cs-134 <4.0 <3.9 7.0 <40 4.0 <1 4.0 6.8
Cs-137 <4.5 5.1+2.8 <1.0 <8.0 <5.6 <. <4.3 6.9
Ba-140 <54.0 <56.0 <10.0 <6.0 <3.8 <6.5 <8.5 <8.2
La-140 <11.0 <13.0 <10.0 <6.0 1.8 <6.5 <8.5 <8.2
Others <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
¥o. 7 K-40 1500+150 15004150 15204150 11204110 1160+120 1140+110 923+ 92 1380+140
Cs-13% <279 2.8 <8.0 <50 <5.6 <46 <476 <5.7
Cs-137 <4.1 <4.0 <8.0 <6.0 <5.8 <5.0 <5.4 <6.1
Ba-140 <41.0 <45.0 <10.0 <8.0 <5.1 7.1 <10.0 <7.5
La-140 <1.2 <9.2 <10.0 <8.0 ¢5.1 <71.1 <10.0 <1.5
Others <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD

* Corresponds to sample locations noted on Figure 5, Section VII.
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Celers

<0.015
<. UL

0.018 + 0.008

the radionuclide library.




UeUl

UGS + 0006
LUl 4 0,004

G007




20 (Continued)
I'TERS IN VARIOUS FOOLE PROEW

"el\.([’ + 2 ;lelﬁu

COLLECTION SAMPLE
SITE PATY DESCRIFTION

Swiss Chard 08 3.7 p <0.008
Tomat oes <UL UL
Swiss Chard ‘ 4 ' p <0.,016

Cucumbers

9-26-83 Cabbage
9-26-83 Squasl

M{comntrol) 9-26-83 (atrtu}}

<0.01

M{countrel) 9-26-83 Zucchinid 2 <0.01







DATA SUMMARIES AND CONCLUSIONS




DATA SUMMARIES AND CONCLUSIONS

The results of the 1983 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 sevaral levels including trend analy-
s1s, 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 1983 sample pro-
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
the impact of the radionuclide in terms of potential increased dose to man,
in relation to natural background, is necessary.

hree specific groups of radionuclides exist in the environment.

irst of these groups is naturally occurring. It must be recognized
that our environment contains a broad inventory of natural background
radiation of primordial and daily origin. The background radiation is in a
constant state of flux, influenced by a myriad of daily phenomena in
luding solar activity, snow cover, barometric pressure and meteorological
‘onditions. The natural background radiation in the general area of the
ite is assessed on a quarterly basis and is found to be the most signifi-
ant contributor to man's radiation exposure.

The radiation resulting from the detonation of thermonuclear devices
in the earth's atmosphere has produced a second group of radionuclides

1

generally found in the environment, 'he inventory of fallout radionu

clides found worldwide is the result of atmospheric testing conducted in

he 1945 through 1963. In 1963 a ban was placed on the testing of

thermonuclear devices in the atmosphere greatly reducing the inventory of
short half-life radionuclides in the environment. Since 1963 several atmo-
spheric nuclear tests have been conducted by the People's Republic of
China. [he most recent of these tests took place in October of 1980,
I'he resulting fallout from these tests has influenced the background radi
ition in the vicinity of site and is evident in many of the sample media
inalyzed during 1983, Calculations of the resulting dose to man from
fallout nuclides in the environment show that the contribution from such
nuclides in some cases (Sr-90 and Cs-137) is significant and second in in

tensity only to natural background radiation.

'he third group of radionuclides detected in the local environment 18
those resulting from the operation of the plant. The detection of plant
related radionuclides is one of the main objectives of the environmental
surveillance program. The dose to man as a result of plant operation is
M and much less than the radiation exposure from naturally occurring

L radiation and in most cases from fallout exposure,




In Section V each sample medium is discussed. Concentrations of

radionuclides detected and exposure (0o man are presented and scruti

{ i
nized.,

[, titled HISTORICAL DATA, contains sample statistics from

Li

r

previous environmental sampling. The process of determining the impact

impact) ol plant operation on the environment includes the

of past analytical data, a tool by which trends are discerned.
interpretation of historical data in this report is done to a limited
degree. DBecause of the constant change in analytical sensitivities, as
state-of-the-art detection capabilities improve, data comparisons become
ult. For example, minimum detection capabilities for the 1969 and
analyses of environmental samples would be considered anomalous by

standards.,




LAKE PROGRAM

lables 1 through 8 list the 1983 analytical results for the aquatic/lake
water media sampled during the 1983 sampling program. Aquatic samples
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).




PERIPHYTON SAMPLES - TABLE 1

Periphyton is a common fresh water algae found throughout the
Great Lakes and in almost all underwater aquatic systems. Periphy
ton in its simplest form is a single celled organism which colonizes
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 photosynthesis. Periphyton is dependent on sun
light and inorganic materials found in the lake to support life
therefore putting it in the classification of a primary producer.
Peripliyton 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.

[he collection and analysis of periphyton samples was performed
twice during the 1983 sample program.

[he first collection of periphyton was completed on June 20, 1983
ind the second collection was completed on August 23-24, 1983, The
gamma spectral analysis of periphytor samples showed detectable
concentrations of Cs-134, Cs-137, Mn-54, Co-60, Be-7, Ra-226,
[h-228 and K-40. The eight radionuclides detected in periphyton
samples can be attributed to several sources. Each of the radio-
nuclides 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 is naturally occurring and is found in many
iving organisms as noted throughout this report, ['he third group
of radionuclides is the result of past atmospheric nuclear weapons
testing. Radionuclides 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
1983 periphyton samples was Cs-137, Cs-137 requires special consid-
eration as this radioisotope of cesium is a common constituent of the
background radiation due to fallout but can also be attributed to the
operation of the plant,. In 1981 six fallout radionuclides wers
detected in the periphyton samples. Of the six radionuclides de-
tected in 1981, two, Ce~144 and Cs-137, were detected in 1982, and
one, Cs-137, was detected in the 1983 samples. The other fallout
radionuclides were not detected in 1982-83 because of their short
half-lives (3.5 days to 368 days) which resulted in their decaying
away to concentrations below that of the lower limits of detection
(LLD) and as a result of ecological cyeling.

[he first set of periphyton samples collected on June 20, 1983 con
tained detectable concentrations of Be-7, K-40, Mn-54, Cs 134,
Cs~137, Co-60, Ra-226 and Th-228, The maximum detectable concen
trations for plant related radionuclides were 0.048 pCi/g (wet) for
Cs-134, 0.024 pCi/g (wet) for Mn-54, 0.24 pCi/g (wet) for Co-60,
ind 0,69 pCi/g (wet) for Cs~137. Cs-137 was detected in both the




control (offsite) sample and the two indicator (onsite) amples with
the maximum concentration, as noted above, present in the indicator

sampie

- - ,
lhe second collection of periphyton ample ited on August 24,
showed a small increase in the concentrations of two piant related
radionuciides, with a slight decrease of concentretion in the third
[he maximum detectable concentrations of plant related radionuclides
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second or summer collection were 0.047 g (wet) lor
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tellout from a nuclear weapons test conducted in
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concentration at the indicator station Ce~144
1982 samples, with a marked decrease in

I'hi return ol Ce~1l44 conc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>