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I-B PROGRAM OBJECTIVES

The objectives of the Radlological Environmental Monitoring Program

are as follows:

1.

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

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

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

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



Environmental Stations and TLD Locations

-

Radiological Monitoring Stations

Onsite Environmental Stations and TLD Locations

Preduce, Meats, Poultry and Eggs Sample Locations
Milech Animal Census Locations
New York State

Bottom Sediment

Lake Water Gross Beta
Lake Water Gross Beta
Air Particulate Gross
Particulate Gross Weeks 1-26 (1984)

Air Particulate Cross Weeks 27-52 (1984)

Air Particulate
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[-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 ...e Nine liile Point promontory npp‘oxma ely 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 boi.‘.‘.ng water reactor with a desig'n
capacity of 620 MWe. The NMPNPS has been in commercial operation since
the fall of 1963, Located between the JAFNPP and NMPNPS, Nine Mile Point
Unit #2 i{s under construction. NMPNPS Unit #2 will have generation capac-
ity of 1,100 MWe and is expected to be completed ‘n 1986, The JAFNPP is
a boiling water reactor with a power output of 810 MWe (net). itial fuel
loading of the reactor core was completed in November of 1974. Initial
eriticality was achieved in late November, 1974 and commercial operation
began in July of 1975,

The site is located on the southern shore of Lake Oma:';c

County, New York, a::rcx‘ 1ately seven miles northeast of

Oswego, New York. yracuse, New York is the largest ‘..e'.:-cuc

in the area and is ‘.cca.ek. 40 ‘m.es 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 purpocses. For many miles to
the wes east and south the country is characterized by rolling terrain
rising ge. tly up f{rom the lake, composed mainly of glacial deposits. Ap-
proximately 34 percent of the land area in Oswego County is devoted to

i 1vironmental : : or the FitzPatri
Plant | i respensil ¢ m shared by t)‘.e
Power Aut! 1d Ni Mohawk. Sm.har echmcm Specifications for
:'ac‘.;cicg':fa. ng ¢ \ nvironment allows for majority of the sam-
i joint undertaking. Datr generated by the pro-

\ two facilities with review and publication of the data
undertaken th h each organization.

e o 4 B "
h report is sub

LR

B, to DPR-59, Docket

~
u
-

tted in accordance with Section 5.6.1 of Appendix
-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, 1984 to December 31, 1984,
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II PROGRAM RIPLEMENTATION AND DESIGN

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

The sample collections for the radiviogical 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-
tracted environmental engineering company, Ecological Analysts, Ine.(EA).



1.

SAMPLE COLLECTION METEODOLOGY

A.

Lake Water (surface water)

The two indicator stations are the respective inlet canals at
JAFNP® and NMPNPS. These samples are composited using
continuously running pumps which discharge into large holding
tanks.

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 f{rom proportional ali-
quotes of monthly samples.

Air Particulate/lodine

The air sampling stations are located in two rings surrounding t
site. The onsite locations :':’ng the terrestrial area around :.“.e
plants inside the site bound

The onsite sampling network is composed of nine station Th
offsite air vconitoring locations range six to 17 miles {rom ’...e site
and are composed of six stations. Air monitoring locaticns are

shown on Figures 1 and 2 of Section VII.

The air particulate glass fiber fliters are approximately two inche
in diameter and are placed in sample holders in the intake line
vacuum sampler. x‘ectlv down stream f{rom the particulate

is a 2 x ! inch charcoal cartridge used to absorb airborne
radioicdine The samp.ers rmun continuousiy and the charcoal
carricges ar* particulate fllters are changed on a weekly basis.

The particulate fllters composi on a monthly basis by loca-
tion (offsite, onsite) : counted individually for gross
beta activity.

-

the first (wo m the grazing season, milk was
from eight locations. ur remainder of the 1984

grazing season, milk samples were o« tnd from seven locations
Six of these locations are considered mdi:ator 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 i{s drawn the tank contents are agitated
from three to flve minutes to assure a homogenous mixture of milk
and butterfat. Two gallons are collected during the first week of
each month from each of the farms. An additional one gallon is




d from each farm at mid month to make up the second half
monthly composite. The complete composite is made up from
Uon collected during the first week of the month and one
from the mid month collection. The samples are frozen and
| to the analytical contractor routinely within 36 hours of
m in insulated shipping containers. The milk sampling lo-
are found on Figure 4 of Section VII.

. ‘oultry and Eggs

wally one kilogram of meat is collected {rom locations within
le radius of the site. Pericdic phone calls are mace to the
wughter houses to determine avallability of slaughtered live-
som within the sampling area. Whenever possible meat sam-~
® cocllected from locations previously used. Attempts are
! collect a control sample located outside the 10 mile racius,
th series of collections.

fually one kilogram of poultry and one kilogram of eggs are
d from each of three locations within a 10 mile radius of the
Attempts are made to collect poultry and eggs at the same
t the meat samples. The poultry and eggs are frozen and
8 {n insulated containers. Whenever possible samples are
o from previously sampled farms., Attempts are macde to
& control sample located outside the 10 mile radius, with
eies of collections (see Sectior VII, Figure §).

Hood Croos

Hlood crops are collected during the late summer harvsst
8¢t locations previously sampled, if available. One kilogram
ef the two types of fruits and/or vegetables from each of
ths locations within a 10 mile radius of the site are collected.
Tes of fruits and vegetables sampled depend on what is lo-
cajlable at the time of collection. Attempts are made to col-
lesast one broad leaf type vegitable from each location. The
frid vegetables are chilled prior to shipping and shipped
™ insulated containers. Attempts are made to collect a con-
tryle located outside the 10 mile radius for each type of sam-
PlSection VII, Figure §).

Schles
Sohles are required once every three years. Samples were
col during 1983. Scil samples were taken at each of the 15

;1:::-:::3 stations at that time. No scil samples were collected
84.

Hsoles

AVt figh species are removed from the Nine Mile Point Aguatic
tudy monitoring collections during the spring and fal



collection periods. Samples are ccllected 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
nllowing 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 divicded 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 _ollection and
segregated by species and location. Samples are shipped {rozen in
insulated containers for analysis.

CAMMARCS

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

Mellusks

During the spring and fall seasons at two oncite locations and
offsite location benthic samples are collected. The mollusks
collected by divers and sorted. The tissue is removed from

shell, froczen and shipped for analysis in insulated containers.

Bottom Sediments

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

Periphvton

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 periphyten is
scraped from the substrates into vials, labeled, frozen and shipped

in insulated containers for offsite analysis.




L. TLD (direct radiaticn)

Thermoluminescent dosimeters (TLD's) are used to measure direct
radiation in the JAF/NMP-1 ervironment. The TLD stations are
placed around the site using a two zone distribution. The first
group of TLD's i{s located within the site boundary and are called
"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
the offsite group are the fleld control TLD's. A total of 45 TLD
stations were used for the 1984 TLD program.

TLD's used during 1984 were rectangular Teflon wafers impreg-
nated with 25 percent CaSO,:Dy phosphor. 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
collected, replaced and evaluated on a quarterly basis.
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SITE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

A. 1Ak Procramt!)

M IA ANALYS1S FREQuUENCY (4) Locat1on(2)
. Fish GeLt, 895, g 905, 2/yr 2 onsite 1 offsite
2. Mollusks Gol.d , 89, g g, 2/yr 2 onsite 1 offsito
3. Gammarus Geld, 89, 1 920, 2)yr 2 onsite 1 offsite
4. Bottom Sediments Geld, g, 2/yr 2 onsite 1 offsite
5. fPeriphyton Gel.i 2/yr 2 onsite 1 offsite
6. lake Water 6B, GSA or Geli M Coump. 33)
3, 895y, sy Qur. Comp.

Mutos:

(1) Program continued for at least three years after the startup of Jumes A, Fltzpatrick Nuclear Power Plant.

(2) Onsite locations samples collected in the vicinlty of discharges, offsite samples collected at a distance
of at loast five miles from site.

(3) The three lake water samples to include Nine Mile Polnt Unit | intase water, James A. FitzPatrick intake
witor, and Oswego City water.

(1) Somples of items 1 through 5 collected in spring and fall when available.



3.

CHANGES TO THE 1984 SAMPLE PROGRAM

A. Milk sample locations number 5 and number 45 were deleted from

the milk sampling program in July of 1984, Several other milk
sampling locations had been located, as a result of milch animal
censuses conducted during 1983-84, that demonstrated greater
radionuclide deposition potentials. Since locations § and 45 had
lower potentials for deposition, as determined by D/Q values,
these locations were deleted.

Milk sample location number 60 was added to the milk sampling
P in July of 1984, This location was added as a result of
the milch animal censuses conducted during 1983-84. This location
demonstrated average potentials for racionuclide deposition, as
determined by D/Q values.

Environmental radiation monitor C offsite was moved to environ-
mental sampling station D-1 offsite on July 19, 1984 (1205 hours).
This move was a result of repeated vandalism to environmental
un;pli;:g station C offsite (the monitor detector was repeatedly
stolen).



ANALYSIS PERFORMED

The analysis of the environmental samples is performed by
Isotopes (TI) and the James A. FitzPatrick Environmental
Laboratory (JAFECL). The (following samples are analyzed
JAFECL:

Air Particulate . gross beta (weekly)

Air Particulate Composites - gamma
(monthiy)

Airborne Radiciodine - gamma spectral analysis (weekly)

Surface Water Composites - gamma 3pectral analysis (monthly

\

Special Samples (scil, ete.) - gamma spectral analysis (as
collected)
The remaincder of the sample analysis as outlined in Tables ! and

this section | formed by TI.
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TABLE: 11
SAMPLE COLLECTION AND ANALYSIS
SITE_RADIOLOGICAL ENVIRONMENTAL MONTTORING PROCRAM
B LAND PROGRAM(T)
MERIA ANALYSIS FREQUENCY NO. OF 1OCATIONS LOCATIONS
1. Air Particulates (H]] W At least 10 9 onsite 6 offsite
GSA M Comp. (6)
2. Soil Gsa, s Pvery 3 yours 15 9 onsite 6 offsite
3. T Goman Doso Otr. 20 14 onsite 6 offsite
4. Radiation Monitors Gomma Dose 6« 10 9 onsite | offsite
5. Alrborne - 1131 GSA W At loast 10 9 onsite 6 offsite
6.  Milk I M alm (8)
asa, 205 M Comp.
7. lhman Food Crops asa, 134 A 3 (8)
8. Mcat, Poultry, Bggs GSA Edible Portion SA 3 (8)
Notes: (Cont.)

(6) Onsite samplos commted together, offsite counted together, any high count samples counted separately.

(7) Froguency appliod only during grazing scason.

(8) Sumplos to be collected from farms within a 10-mile radius having the highest potential concentrations
of radionuclides.

Abbroviations :

M Comp. - Monthly composite of weekly or bi-weckly zauples A - Annually BW - Bi-weekly (alternate wks.)
G - Gross beta analysis W - Weekly OQtr. - Quarterly

Geli - Gomma spectral analysis on a Geld system (quantitative) M - Monthly SA - Semiannually

GSA - Gowme spectral snalysis on a Nal system (quantitative) C - Continuous
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III SAMPLE SUMMARIES

All sample data is summarized in table form. The tables are titled "Envi-
ronmental Sample Data Summary"” and use the following format:

A.

Sample medium.
Type of analysis performed.
Number of analyses performed.

Range of detectable levels. The data column is labeled "Lower
Limits of Detection". This wording indicates that inclusive data
is based on 4.68 sigma of background.

Mean value of the data, based on positive measured values®,

Standard deviation, based on positive measured values. (The
standard deviations represent the variability of measured results
for different samples rather than single sample uncertainty*.)

Maximum and minimum wvalues.

Range of the data, calculated by subtracting the minimum value
from the maximum value.

¥ Only positive measured values are used in statistical calculations. The
use of LLD's in these calculations would result in the means being biased
high and the standard deviations being biased low.
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ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE 1YPE OF ANALYSIS o 0f LOWER LIS
NiDIM SORIONMID AND ANALYSIS of BEIECIION NEAN ::“'l‘:: e NN
(waits} Wit PRI ONMED (sanee) - o e
e e R S e e = —— e e e e N e | e e | S S
lLuke Gumma Tsolople
Poriphyton
pUM g (wal) Control
We-7 2 8.3 0.3 1.2 A [ %1 ] wn
K-40 2 NONE 1.50 0.50 1.68% .
Mo 54 ] 0.0} 8.04 ALL LLD - - -
Cp 60 2 8,008 0.00% ALL LLD - - =
Ir-98 2 0.u7 9.10 ALL LLD - - -
Hu-104 2 0.3 LR 5 ) ALL LLD - - a5
Cu 137 2 e.08 0. 08 0.0 A 0.0% .00
Co-104 2 o aeM AL LLD - - -
Nau-226 3 0.57 1.00 ALL LLD - - -
Th-228 2 0.08 0.09 ALL LID - - -
Cu- 104 2 0.0  0.04 ALL LLD . - 2
Hu 10} b 0.1 0.15 ALL LLD - - -
Co 54 2 0.08 0.09 ALL LD - - -
Fao-59 en 0.9 ALL LLD - -
Inatcator
ha-7 4 o (% 1) 3.05 1.82 “ 1.7%
K-40 4 NONE .85 .n 4.5 | L)
Mn- 54 4 .0 0.0 ALL LLD - - -
Co-60 L} 6.08 0.08 ALL LLD - - -
Lr-95 4 8. 08 e.10 ALL LLD - - »
Ru-106 4 0.21 9.45 ALL LLD - - -
Ca-127 4 NONE 0.127 e.04 0.3 e.21
Co- 144 4 8.25 .40 ALL LLD - - -
in 226 4 [N 1) 1.4 ALL LLD - - -
Th 220 - 0.12 0.18 0.32 8.08 9.38 0.2
Cu- I 4 0.04 0.08 ALL LLD - - -
MHu- 103 4 0.08 0.12 ALL LLD - - -
Co 58 - 0.4 0.0 ALL LID - - -
Vo 59 4 0.02 0.2 ALL LI - - -

ae
|=s

Ld
.

Illllll:ll!

LI B B

L ONLY GNE POSIHIYE VATUL, MO STANISTICS POSSIBE.
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ENVIRONMENTAL SAMPLE DATA SUMMARY

SAMPLE 1YPE OF ANALYSIS NO. OF 1owiR LImnNs
LIDIUN PLRIORMES AND ANALYSIS oF DEILCHION MEAN ::"“'m.: ":'“."' o
(wamils) !Jl_ﬂ“_ PIRIORMID (ul‘t! o -
R e R e, T oot A NN, ... . SN F——— T EET P E—
Lake Wuler (rous Nola
Annlynls
plin __Cnulrul 12 NONR a0 0.8 s.20 1.0
Indicator M 21 3.0 in 0.9 .90 2.20
Lako Waler Trithum
Anniysis
pein Control ‘ e 300 208 21.2 10 190
Indleator b 120 210 282 ”m.1 370 10
Lake Walor Sr-49
Analysls
pein Control ‘ 118 200 ALL LLD - - -
hivllcator | 1.20 .00 ALL LID - - -
L.ake Watar Sr-90
Aunnlysis
plin Control 4 0.5 1.00 oM A .72 .72
lTindicator L} 0.3 0.96 a.0n on 1.3 0.8
|

3.7a

A - ONIY ONE POSITIYE VALUE, MO STATISTICS POSSIBIE,
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1owEE LIS
OF PEILCTION
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NONE
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12
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NONK

SAMPLE
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5.1
ALL LLD
ALL LLD
ALL LLD
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ALL LLD

ALL LD

ALL LD

ALL LLD
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" ENVIRONMENTAL SAMPLE DATA SUMMARY

o 0F ! 1owiR s

SANPLE TYPE OF ANALYSIS

MiBlUN PIRIGRMID AND ARAIYSIS OF BLIICTION MEAN
(range)

(units) NUCi 108 PIRIORNIED

Produco Gumma lsotoplc
pCllg (wet)
{ n_-ulrul

K-40 X 3.1
Cu- 1M . . ALL LLD
Ce- 1M1 . . ALL LLD
He ¥ , 0N
Cea 104 . ALL LLD
NL-95 . . ALL LLD

tudiculor

K-40
Cu 1M
Ce- 127
flo-1
Co-144
-9

Produce -1
pCllyg (wel)
Contral

Indicator

A - QNI ONE POSINIVE WALNE , NO STATISTICS POSSIMME.




{ -
‘ [

-

oo

v




IV ANALYTICAL RESULTS

Sample Summaries

Environmental sample data is surmarized by tables. Tables are pro-
vided for select sample media and contain data summaries based on quar-
terly mean values. Mean values are comprised of both positive and LLD
values where applicable. These tables are entitled "Environmental Sample
Summary”.



TABLE 1

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

30

copggmon T 1o R
FitzPatrick Be-7 <0.87 1.75 #0.82
(03) K-40 4,45 +0.56 1.10 +0.74

Ma-354 <0.03 <0.06

Co=58 <0.04 <0.08

Te-59 <0.15 <0.23

Co~60 <0.0S5 <0.05

Zn=63 <0.07 <0.12

Cs~-134 <0.04 <0.06
Cs-137 0.29 +0.04 0.28 #0.06

Ra-226 <0.64 <0.98

Th-228 0.28 +0.04 <0.12

Others <L D <LLD
Nine Mile Point Be-7 <0.94 .34 +1.04
(02) X-40 0.44 +0.06 3.41 +0.79

Mn-54 <0.04 <0.07

Co=-58 <0.06 <0.06

Fe=39 <0.02 <0.17

Co=560 <0.0S5 <0.08

Za=-65 <0.09 <0.14

Ca~134 <0.0S5 <0.06
Cs-137 0.21 #0.05 0.31 #0.08

Ra=-226 <0.91 <l.4

Th-228 0.35 #0.05 <0.16

Others <LLD <LLD

Oswego Be-7 1.21 #0.67 <1.30
(Control - 00) =40 1.85 +0.38 1.16 #0.41

Mn-54 <0.03 <0.04

Co=58 <0.06 <0.09

Fe-39 <0.19 <0.17

Co=80 <0.03 <0.03

Za=63 <0.06 <0.07

Ca~-134 <0.03 <0.04

Cs-137 0.09 +0.03 <0.06

Ra-226 <0.57 <1.0

Th-228 <0.08 <0.09

Others <LLD <LLD
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1%

TABLE 6

CONCENTRATIONS OF BETA EMITTERS IN LAKE WATER SAMPLES - 1984

Results in Units of pCi/l + 2 sigma

Station code January February March April May June
JAF Inler 3.441.9 2.641.7 4.941.6 3.540.8 5.941.7 <2.2
NP Inlet <3.0 4.140.7 3.2¢1.4 J.642.1 4.541.7 4.641.7
Raw City 3.4¢1.8 2.810.7 4.441.5 3.3#2.1 3.741.5 2.541.5
Water (control)

Station code July August Septembe: Octoler hovember  Lecember
J‘r l'l‘t z.sf‘l.‘ ‘.311.9 ‘.'11.7 ‘.sil.a ‘.‘11.6 JDILIO‘
NMP Inlet 3.341.7 4.641.9 5.141.7 5.341.8 2.241.4 3.241.9
Raw City 2.441.6 3.041.8 3.742.0 5.241.8 2.5¢41.4 £,041.9

Water (control)



TABLE J

CONCENTRATIONS OF TRITIUM AND STRONTIUM-89 AND STRONTIUM-90 IN LAKE WATER
(QUARTER COMI'OSITE SAMPLES)

Results in Unite of pCi/l + 2 slgma

STATION CODE

PERIOD

TRITIUM

JAF INLET

NMP INLET

RAW CITY WATER
(Control)

First Quarter
Second Quarter
Third Quarter
Fourth Quarter

Firut Quarter
Second Quarter
Third Quarter
Fourth Quartex

First Quarter
Second Quarter
Third Quarter
Fourth Quarter

01/04/84
04/01/84
06/29/84
09/30/84

12/28/83
03/31/84
06/29/84
09/28/84

12/28/83
03/31/84
06/29/84
09/28/84

to
to
to
te

04/03/84
06/29/84
09/30/84
01/02/85

03/31/84
06729/84
09/28/84
12/31/84

03/31/84
06/29/84
09/28/84
12/31/84

0.86 +« 0,
<0~ 60
0.80 + 0,
<036

1.30 + 0.5

<090
<0.80
0.5 + 0.

<1.00
<0.69
0.72 + 0,
<0.59




P2

TABLE 8
CONCENTRATIONS OF CAMMA EMITTERS IN LAKE WATER SAMPLES - 1904
Results in Units of pC1/1 + 2 sigma
Station Code Nuclide January February March April May June
OSWEGO CITY Ra-226 15.9411.3 <18.7 18.1410.5 <24.4 <21.2 19.4+10.6
VATER Cs-134 <1.13 <0.99 <1.10 <1.20 <1.19 <1.19
(00, CONTROL) Cs-137 <0.93 <1.20 <1.03 <1.47 <1.05 <1.19
=93 <3.19 <2.58 <3.38 <4.01 <3.76 <3.86
Nb'95 <1003 ‘1029 <lo‘5 ‘2.]6 <l.72 <2015
Co-58 <1.45 <1.02 <1.47 <1.82 <1.48 <1.23
Nn—S‘ ‘1.05 <’009 (2016 <1028 <l.28 <1522
Pe‘59 <20l0 <1006 <lo66 ‘2.26 <l.90 ‘2.]9
Co-60 <1.53 <1.33 <1.20 <1.71 <1.25 <1.28
K"o <l502 ‘l‘o‘ 12021‘.‘ 15.Q111o2 7.@17.0 <l3n9
NINE MILE Ra-226 <20.4 12.247.2 <19.4 <24.1 <20.3 <20.3
PO]"T 68-13‘ ‘1-06 <1003 <0099 <102‘ “.09 <1019
(02, INLET) Cs-137 <1.12 <1.07 <1.18 <1,50 <1.10 <1.00
Zr-95 <3.43 <2.63 <2.77 <3.38 <3.44 <3.b7
NbL-95 <1.67 <1.29 <2.13 <2.43 <1.80 <2.31
Co~58 <lo33 <1.51 <1.47 <1.85 <l.63 ‘103‘
Nn-i‘ ‘l.)‘ ‘1.0‘ <1003 <1.26 <°.80 <0.86
Pe-sg <203‘ <2.ls <l592 <2.51 ‘l.’s <1097
Co-60 <1.50 <l.§‘ <1.25 ‘lo‘z <l.33 <1.3°
x.‘o <1701 14.«1900 <l3.‘ <21.6 (150‘ <2°.b
PszP‘T'IC‘ 30-226 ‘1905 <18o7 1705’903 2003’11.7 <21.0 <2103
(03, INLET) Cs-134 <1.01 <0.97 <1.08 <1.15 <1.24 <1.14
Cl'l37 <0096 (lolo <1009 <l.2‘ <1019 (lolo
Zt'gs ‘207‘ <2.93 <2097 <303] ‘3.30 <3029
NbL-95 <1.68 <1.83 <1.57 <1.83 <1.66 <1.74
Co-58 <1.16 <0.86 <1.23 <1.54 <1.42 <1.14
Mn-54 <0.85 <1.04 <1.10 <0,99 <1.10 <1.22
Fe-59 <1.93 <1.65 <2.53 <2,13 <2.04 <2.25
Co-ﬁo <lo‘7 ‘1.09 <1020 <1035 <1036 <1013
l-‘o (1306 (l3.0 ‘llo6 ‘1‘.1 <l‘.3 7.215.9
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TABLE 8 (Cont'd)

CONCENTRATIONS OF GAMMA FMITTERS IN 1AKE WATER SAMPLES - 1984

Results in Units of pCi/1 4 2 sigma

Station Code Nuclide July | August September  October November December
OSUECO CI1.Y ‘."22. ‘20.6 15.517.5 <1903 <2103 <2l.‘l <23.0
WATER Ce-134 <1.08 <0.97 <0.85 <0.92 <1.17 <1.18
(00, CONTROL) Cs-137 <1.02 <1.29 <0.95 <1.07 <1.34 <1.33
Zr-95 <3.25 <2,99 <2.90 <4,29 <5.21 <3.90
NL-95 <l.61 €2.26 €2.63 <2.34 <3.31 <2.63
Co-58 <1.31 <1.23 <1.53. <1.63 <2.14 <1.72
Ma- s‘ <lcll (lQZl (0.99 ‘1032 ‘10‘7 ‘l.:J
Fe-59 <2.41 <2.46 <2.05 <1.88 <2.55 <2.206
Co-60 <1.36 <1.12 <1.66 <1.52 <1.62 <1.63
K"o <12.3 <13.‘ <1202 <1‘.7 <19-a 10.317.‘
NINE MILE Ra-226 <20.6 19.1412.4 <19.5 <21.2 <22.3 21.8i8,4
POINT Cs-134 <1.12 <1.02 <0.96 <1.04 <1.18 <0.9%
(02, INLET) Cs-137 <1.31 <0.92 <1.05 <1.28 <1.26 <1.13
2r-95 <3.09 <3,35 <3.69 <4.02 <4,56 <3.56
“b"95 <1083 (1089 <200] <2u52 (3032 <1082
Co-58 <1.30 <1.44 <1.09 <1.59 <1.81 <1.40
Mn-54 <1.13 <1.12 <1.15 <1.16 <1.26 <1.06
Fe-59 <2.09 <2.18 <1.73 <2.70 <2.60 <2.10
00‘60 <lo‘2 (1032 ‘1.52 <1020 <1062 (ls‘s
K“o <ls.1 <130‘ <l‘-7 1‘051901 <l°09 <9.“
Fln"nl“ ln-226 16-817.‘ 22.‘!_8.5 1‘08'7.‘ <19-l ‘22.6 ‘20.3
(03, INLET) Cs-134 <1.10 <1.01 <1.08 €313 <1.26 €1.20
CU"137 <1.19 <l.11 <1.07 <1.23 <1.24 <l.31
2r-95 <2.99 <3.51 <3,27 <3.42 <4.20 <3.45
NL-95 <1.75 <1.86 <1.78 <2.25 <€2.14 <1.89
Co-58 <1.13 <1.20 <1.24 <1.37 <1.47 <1.74
Mn—-54 <0.%0 <1.10 <0.87 <1.12 <1.40 <1.27
Fe-59 <2.34 <2.34 <2,07 <2.20 <2.48 <2.92
Co-60 <1.41 <1.36 <1.65 <1.48 <1.32 <1.38
K-40 <13.1 <12.2 <13.1 <15.8 7.6 13.248.2



) P Y O] - ‘l\.]-‘l]l]l]‘l]l]“{]l}]]]‘j“g!ljlol‘d“ls
.--o-------------"----‘--"----------------. T3 em €3 Q™ <o
--'-’------ ."--'--------------------------'-------.
-

' D 6 €D € € € I € €D © W 6 € 6 © O O W @ W € 6 0 0 O a5 € - - - O WSS o0 - e
....'tll-.u'Il.ll!l"il..ll'l""l"'ll..'r'.-'..f'-.-.v-lu‘lv.l'v"‘ﬂﬂ.l‘l'"“w.’ﬂ”q)“.
F I At L L Il Ll 7-:08.19-1-9?0-761;()969'1&536;3-‘ 4O - 4 &

B N T T R R O S N e N = = O = (N 1 4 £304 O P I 4 CICIPICS ) & FA TS O EJEI U P P =
PR S L M i e e S e e s

P ———————————— L B L L D ot A A L bt Lt Lt et et it st St
-------‘-'--'--------a--‘---“-- -----o------------'o
.‘--------'----‘-----------‘-..--------------------.

- v .

“ ; ---------lv-lu-----'----'------..-----'---'-----------
- o —— - ———_ - i o Q‘I.A..lll,0"".“"”.1”(.0)-..03.0“‘:”_
0‘7“-9"6‘.039--9.“77‘-7'5-]1]./3'7-‘.5‘--3‘-90.()ﬁ&.l ) -y
J]]1uﬂA]ll1ulll\.a-.ﬂlll‘lﬂnCIIIIlIIﬁA.ﬁcl‘||1L1.:-L\\_1a,.ln‘-d-n»l..l;..l&n-Lnl..IJq.._llanLt\mﬂ.nnln‘l‘}un..]-lnlJa‘c.
-------------------------------------.‘--.‘-----'---

P P P - - " - T ) (o g o ) P g, U P ) g P ) g ) P ) R e R Y | ) ) Y -
- D D D D D I D G D €D D D D 4D € €D € @D € WD D D DD €D WD @ ED @ T AN O 4D €D ES 4 WD W @ € - - - -
R S D D S S D ) D S D - - - .- - T ay W OGS D W & 3w

MO T OO E® O DM DD D DD DD DO DED D SO SO P A D T W WS AR W W W W G WD TL R e e
..-l'lll!ll"..-.'.-ll-..."li..l!..‘-.l"l"'ll'."..'l.v.ll-..I-Il"l'"--'l"l'll..l'l'.
B o D 04 I - P O ) G o i O D) e N 5D €D @R DN DN Cd s - IO O e P B CJOITC IO O O e N JTON D O &
It l]ll’t»-;n.bzzllla.sllll‘lllllﬂ.tnl-!lanx11‘5&'5»—)5«-&31;1;]25&1._?1;1;]1;1&‘3]’::5;1;5511}32

' .----.‘---------'--------'.'-‘--‘---..\'------------.

OFF

e R e W W ap A w0 N S D D 4D € WD S B eSS €O S D e e - O -
[

§ - OFF SITE STATIONS

1
| D D D A AR A CR S WD 5 S D W O O D R D D O D RS O T R G D AR W D RO ..
| D e TS D D T S A A B N A D D N €D SR G AR O A A S AR D S -

.-------------------------‘--.‘--------------------.
S - —————— — - - e b i - —_—— L - — L - ———_\
OO B B On SIED O ) O O D ) 5 O o W VO C3 O e D

TAME 9
R-"7F

e /InF SITE

ENVIRONHENTAL mwgns PARTICULATE SANPLE

1.5]]7-9‘»‘-5773077’097“
) N 0 T AT AON T s P i s ot (€ - —" - —"——— - - ACAC I CICIM CCICIPI O ICIPT AP AP O O N CI ST Cimcd
' .-‘-------'-'-----------------------‘.‘--."--. - AT T3«

| D D A S D AP D W A € W T D W D D S S D D WD R S D T D R DD S S

GROSS BEYA ACTIVITY pCi/a*3 ¢ 2 Sigma
LOCATION

Y P ) T - - ] g ) - ) o ) g (] P (I g ) Sy G ) GO () G ) gy ) R W o U ) ) ) - -
| D . D D €D W €D O D D RS P D D € D G5 O D R D D D DD S S D O A D DO S S T
- T W D e D O D SR TR T G D A D D SR RS S AP Ch AP W D W R W R AR ST D WD W S TR e

]
]
|
'

[ T

N | R € D D D €D R WD ET P €D EP AR W5 T WD D A SD P R AP D G0 AR D D R R D O DR G DD W S0 S S e D T -
! .1.'.‘""1".'-'I.l.‘.-.'"'"‘n"“"""v-".-I."l.'""c" - -
| PN ety B AN W Jow SONCICSVITN G S W IO O IS O e D@ CICI0N S o8 I Y T,
[ ..J‘)‘l‘n...l:.sn..Il‘J1allll|l|..|-ﬂ;|..u|‘?I-I)dlllllﬂ‘].-;p)‘.}n.s-lsn:ld‘5.1;1.;31)!\.]1;5;');“;1;3]’\,..\_
D R P D An D TP D ) G D D €D W W D R D R R D R D DD e WD AR S W e
t

| AP A AP DTY AT I AAP APAP PAG P P J J -—__ _p—— -— bt - BT o b b han b B b e o
.-'--0---’-----'-----------'-'------------------‘
.------------'-----'-'-----'-“--Q'--.“-----‘--u‘.

-
| - - "'l.l“'V-“Q’l"“"I'l'""“'.""“"‘"'""“‘.

“]-0‘39 P O O N RO G5 T T S RS N O e U O8 PO T D e W e YN O W e 330

P 0§ ot £ s PN Ot e ot ot st ot s () it ) s C A CUC AP CI S S PP CIC M0 MM O eI C i -

P L e e o e R R R R R R R R SR R R R R R ke e i

C--OFF

|

|

!

'

1

1 . . .

| G S ) €D D D WD R DT O €D A D DD ED D O W I d O D WD e -
|

]

!

N .

" R S SR AP W AP W A S W WS b A SE S S AR A T CHAD R D AW U5 RS A O SR SRR P O D T WS W D R D AT A A
|

- .- L CD D PNED NPT TS W e DN C LS CION G PTERES W e N W @ N e S OV D) .-, -t
- P T O D e (4 O e e () D D € ) D e ) o O 4 P D e OO S e P e e CU ISR e OO O™
el N N e e e e R e R R e T R R R R R T N TS S T o T R
- P P ) ) o o LA AU SS OB SN NS N @ SICE0N O O PR @5 G w4 OO -
] - S P WS A TS O €D WD OB A A D D WD A O A DD N AR SR G D DT A e - ———— -
(v T T N N N N T R R N R M R R R RN R AN NNANASNSSNNNSSONNSSSSSSSASSSSNNSSSSSS S S
W A AP AP A A A AP AT A AP AP A AP A AP AP AP P AP AP AP AP AP AP AP A AP AP AP AP AP AP AL A AP AT A AT AT - -
u e e e A OGO eSS EaSoCOOIES o OITUCoOIG TocdodaeclIco o



(72
=
——
—
-
<
i
-
-
—
"
£
=o
=
. Lo
~N
o
-l -
-
m]
.
=
d Y
— -
—d b
L
=S
e
===
- -
——
2=
=3
==
&=
=
i
oS3
<<=
S
2
-~
z
S
=
2
e

=
-
3

| N L) Y ) A g A P ) (Y ) () () g ) P ) g ) ) P Y P L ) P e - ey ) ) ey

| .----‘---------------------'-------'-----e--‘---.‘-.

.--..---'----------------------'--------‘— D A S S T <Y W&
e e e B e b o b e o e e | b e o i - g b o o o o i - - - =

-y
- -y

- - - cOoTTMOVN@oeMETas-de e o T o
;2]1..”;.-“1»””1;.!”“ MV)-"I-?.‘]!.I...\l?\.e]l.}.g?zxul\x; 5

CLMPN e CIT NN O I

<
VSN M pe p) o O O ) ) - D
D D €D DR D P €D € wD € WD T
----.‘-‘-------‘

| - - .'------.‘---l-..----“-----'\------------‘----.

N PN ) ) ) g e ey ) ) P ) (3] P LY ) ) e ) ) e ) ) e ) ) )
---'----o-o-'--a-----------e-----
---------°‘------‘---------- - A . =

- e e e e e e s e e e b e b b M GBI e e e e e b e b b e e e e e g o o o - -

L -l D D L W et W DO
- WY ELOIT L OO Cd o N e O o= e -

M@ OVl > TNV AR @Ol mMN O OO @ISO w3 D
B e el D L e L b e e e e e b b b B L L L T L Laa L b
----------“--"---"---------‘--

\
| ) ) ) g ) g ) ] ) o) [ ) g () ] ) ) g g -y -
| D D D EPED €D D D e €3 A0 € WD D D D D € T D W W =D €@ D €S @ -

' ----‘z------‘----..------------
| o i e b o g b o | e e o i o e b o e S Y S e o b o o (o [ o o o b o s o o |

A AT ALY () P AT P ) AT ) PEYP G ) (] Ty U ) ) [y e W ) g W Py ey (N P P P ) ) e A e S C I P O

.--.--------9'---‘---"oa-'l------‘-----‘-n------l'-.
.---.‘-----------..--‘---'-------------------------.

i ------------------------‘-------------'-------------
T e e e e b e e e G b o P e e L o e e e e e e e e o o e b b b b -
! ()‘-7:01._.!.4063‘1;nl“llr)'7591;65“5;1;-‘.61&075‘59579-963‘97.l.)uﬂﬁl
| N el L P et e (0 ettt € s (] s o et € et € ) PO Ot O s ot o o P O Wt € 4wt O e €N - &4
' --"-‘------'-'--..------‘-‘-'----------------l-----

1) N Y Y P ey ey g ) ) (] P ) o g poy
D XS €O €D WS AR TR A D A ) €S D S €D S

J"-----'----------‘

) - SV A O GBS o W PN O D W N TN U S M e - et QGO MO At NSO -
PRCL T U e O LS D] ot o O vt O UG O ot G O] - O P CUE) ot w4t CLCIC IO LR8O P

| - L...‘---------- :--‘--------- ----'--------------‘

| N ) P P o Ty A — ) ) ) (| P ) ) gy o (5 ] I W ) G ) ) g ) ) - ) (o . -y - L - -~

- D D S Th A D @ D D W O e D G SR CD P D A D D DD D ) CD D 4D D D T O D D ER D D D W -

' .----------------..---'----"--------‘--------‘----‘
“ --'--- .----‘-----'-----..----------------------‘--.
| 'B)-Lb‘uvbb‘977‘9 Sr@mMemociVvermsmM GG e TN esJdans NN T awoe.

e Lt e it A S e NP L B Rt B R ol e R T L L e Lo Lt h e Lol B D N il 3 L of Landand o E aF Rl Lo T oV L oah ot b ot o)

TSN P W G W g W g gy oy Wy (o S g Wy ) Gy ) P g oy gy (8 ) S S S ) g g W ) ) g g gy -y -
T EGSORO OV VS TOD DO OTTOD OO DORO DD O DDA DEO D @D DE T s @
-------------.‘-- "---------‘---‘----‘----------'--

----------‘------..-----..--------------------------
- ————— - —— | - —-_————_— o ——————_———_ - —_—_——_—_v—yiv. oy |
NI IR NN C B R QW i NANSQE NSNS CINCICIM ™SO SCQ SO el -
W NE IR OO et O v o U0t wn C o C UL e Ol CYCIC T OO e N NI N OISl O MM M S

| L R R R T S A S (Y g AP P T (RS ) PR N e B (R ) ) (R (e R g S [ Gy () U () () p— -y o . - (o -y gy gy oy gy gy gy
S @O® L C QE D T3 D W D N E D E M E MO T W D ) € T CHE ) PO S R ) OB G WD R S3 E R W
| . D - . -----------'----‘.‘----‘ -------‘-------‘-----

] - L b - " - b o - o b - - - - - |
' S-’L(bﬂ]“}
| P C U C L UL LI %) o ot e s () o (ot o P} et C Lot O UL M C OO i i OO MO I M CIMm T Sy

WIS N TS NSNMOTMOeN e GO CIT U MO SOV e G0N W3 0N e O
---.‘--'------- -- l-‘.---'-----------"'---'------‘-

' ---..---‘-----‘-- '-----'--'----------------‘-----‘-

W AN o ) SN N U NN P e | P S N\ [N N g i N [V N -
AR T G D ED D WD e D W D ) CHeD €D D G R WD ) ) D AR ) G3 D T A € A A D a0 ) e E DA CS D D

B e el T ‘II'I.(JO.GK..- L Y O CD D D S T G o O T (N NN N

Lt e ettt it Rt L L3 Latiat bl e 2 L3 et it Bkt ekt L I B Tl R Lo B e P L L Ll banlas i of I L2 Lo 1 o Baad o' L

e AR e AP WD AR TR W OB T 3 TR AR € D O e .‘--------'-------- e S WP @D W WP S AR ws T
e D D €5 €D I WD ) R A5 AT R D A7 AR 4 T D D AN WD TS P WS SR A D D R W AT W D O W W N WD W e S T WS

| LU R ) P S S P WP R Wy 1“‘(’“‘“““‘}}\‘j“!r\.“! | 1 ) - —

.--..------------'-----"----------------------'--.
- - | --————_— - —p—_— - - o - —-—_—- .y v-—— -

| MOEMMOESONSVUAVIECICA T QO  FNCIN e o N M QO e N DN OV 3 ™ v oD PN -

PPN OID IO v O wn 5 O v © ) s o O 4 Clomap ) ﬁxﬂslﬁ:-tlaﬂN.:..ﬂ._n..n...])..1;11115'5;1;]]1 P oy oy

04/81/716
04784723
i
0482711
D4702/24
B4N2/27
84703705
Da/esi2
LV RVAS
04/03/26
Ha/04/02
04/704/089
04/04/16
a4/84/2)
D4/04/738
05/0
N
BA/S/24
N4/85/29
g4/06/04
RV LYAY
Ni/sb/18
B4/06/25
84/ 82/02
84/47709
B4/87/14
04787723
A82/30
D4/08/706
n4/08/113
N4/ 08/20
04/ /22
IRVERNI L
84709710
04/89/12
04789724
04/16/0
04710/9
04710715
N4/ 22
0416729
04714/95
241171}
pazsiiny
04241726
8471273
04712710
a442/12

b <0.0001

0.0002:0.008

3 PUAP NOT OPCRATIONAL




HLD TS0 6T°0 6y
e
AN b
e
e
e
e
e

M e 5o
L1 L
LA b

HAISOJINOD RLISNO

(AN IR
0 e
st
"ue
M
s
LI
sy

L'e i
e
L L

HLISOAWNOD HALIS4A40

1ady Woapy Kaenagay Lionung ROPONN

owilin g 5 w0l 01 g0 RN By snsay

oG
SHIJMYE AAVINDILNVA NIV AVE 40
SALIBOGNOD ATHLHOW NI SHALLIE VHIRVYD 40 FNOLLYVNLNADNOD

It Aluvae




o
0
o
0
o
"
‘0>
o

st
so v

ALISOANOD ALISNO

o 09 v
e ‘ -V
o ; k-9
L S6-"IN
L Se-47
" ! [i-v)
| . , 5D
L toL-ny
L ¥, . i-*a
s -
(198 b LLL B

HLISOJNOD HLISAYO

A0GWOAUN AR ampunydog wniny wopfony

wmllps 2 5 00 o 01 JO gy W) RnEoy

RGI
SATANYY HAVINDILAVYY NIV AVE 40
SALISOANOD ATHLNOW NI SILLLING VIMIIVD 40 SNOLLYH LNADNOD

(W) 51 Hiuva




pCi/n*) ¢ 2 signa

LOCATION

B2-0FF

TAKLE 42

JIMF SIIE
mmcc gNPlES - OFF SITE STATIONS

T-131 ACTIVITY

ENVIRONMENTAL CHARCOAL C

Di-OFF

C—0FF

;AN
O
- W <

P Nt e
1 ——
| s e e ae

' .
| -
——

-~

i o
- -
Rl

————~

- es
[ Tt
- s

- O~ 0O QU AN @ 2T U OO NS B ) @@ O ST @ O reyem . 52
ls”h;"“‘ﬂuﬂum“‘"‘no..;“ll'll.-;ﬂslllllllll‘llzllllﬁullﬂt"-ll?;lbtl,sllll]
..'0....--------..--..-----.----..-..-'...-l.........-..
- - - ——eeee - - - - - - - - - -

“““““ Ol v et OO o s o (O C ol et O ot o ) st (@D O dowms o ‘2“1._ -l

Legi¥al - - -3~ “’-‘:1&--76"!7'7’71."7

s b "2’7-7’0]7]‘.".7‘2!25!’2]‘.7 C43 BT o@D @i
——— o s s O L ot O - —— T ————— ‘2'2"!"!'1&"5“"'.‘“1"‘
l....----..--.':--..-- '..‘..‘.--......--'.'-

.......................................

. —— - —— . ———— . —— T ——

ol O P WD ot ) AT A VO S PN et ) W D P 8 SV D O G0 VD O Y D) W DO
——— D < - - OG- -—— -lldl-_-;"llllll“.-t‘llllllllllnla.; - ) ot o
--..-‘-------..-..--..-‘..-"--..-‘...-..--..--

................................................

—— S o S~ ———— . ———— . ——— -

-—n O AN O ar 7‘2]2]‘.'7”“3‘-“”-7 “1;5-‘3\.'7 -I.K.:\.-
Ot O 0 P e s e € o (% ot e €4 10w O O CiwmOi0iCi08 0 d ot ot O L7 ot O 48 ot o O i o )t © 4
D DD D O D D D € WD W D DD AP ERCS W D D D D - -

] ““‘(i“(‘((“““(“(“‘(“‘(‘“““{((‘(‘(‘(‘

O -
- Y
WNSNS
v o e
s===
- —— -
=111

D 4 O D e (D -y R - — - D Y TV e CU PTG §N O W O Y
ll”lulvuuylll /UII,’/ RN RN NN NN NSNS SN NN NSNSSS S
LI LY Ll lonlon b d Coﬁ “ Ll w O On O8O 0 D WD ot ot s o (OO
e ittt P T Pt T e Pt T eSS e Pt Pt bttt
......'...‘...'..‘..‘.‘.‘...‘...'...‘... TSSO



TAWME 13

m
—_—
-<
—
«
-
Sw—
—
o
—
0 |
)
-
" .
-
o~
WX -
—
d: L
-
SR
“l
Rl
— — )
~am A
Ex o~
- -
—
>
—
2
—
—
-

A% CHARCOAL CARTRIDLE

ENVIRDINENT

LOCATION

'
S S INSS T QT D oo 1&635367‘32597095‘00
5"““'&-;“21;2""“”“"6&“'”21;‘“.(“!!““2”0;ll.l(t](llla.sn...ll‘cl“llllnflln..—

--‘-..--..--‘-..----...- ..------'.--‘.----‘- - - - - - -
| —————— -~ -y - —— - T ———— . ——

O B o C N W S T 175‘3.151(1265‘3‘2 VIS ST S e O -t PP O
- e Do S B Se S Bn - D - D D - - .- - OSSO S S
.~ T —— ettt bt it et -

)
!
]
]
]
]
]
|
1
i
w ~ - -y

' QLzﬂh“l‘lllzn-;lllllllllln-.—s ‘llﬁln-s-l‘llll‘ll?!l-ll?ll..&(lzllll’tl‘ll“‘-1;»-»“9&

[} -

(2]
'
1
]
L]
'
i
|

'
| S ] @oQw =N -‘l“’l\;"t)ﬂ-?.-.b’-n(].la‘aa<’7\-60“]n‘5‘
m 1 ﬂuulnﬂsluwuﬁ~|“1sm?uﬁsﬂs‘n{?AI.IZ..-.\1;“?‘5:.;‘1.2\; “““““ ) "t - O

' ..'-t--'.----....------‘-‘-b ----'-‘.--------“.‘--
o o T I I e I S R R R R N IR e = SR e I B O e I R L S R R SRR B B BRI
- --------..'------------- ..--.‘-'-------- - e W o € W WS a WD W e
1 ——————— - l\(“l\l\l\l\(l\(l\(“l\(l\ - ——

PR O O O ERCS @ 0N - O ) O P Y e P O 5;-1!’417“'-72'7’5;2-"'
ﬂ;llll.ll.“?.l-zﬁ;ufa?.Iﬁll?.“.-uz.n.l.5?1;5‘&5;2‘2‘2‘1;cllu?.tltutlllll‘-‘n...nmllll‘.
-G D DD D D D .- ........--..'-..--....--------..-'...--
- 6w D Wy D W - \-..'.--......------.‘----..-.-.--....'-
(“‘(“((“- ‘(“‘(‘(‘(‘““(‘(“(“(‘(“““““.‘““

H--ON
i7
14

m | ——— ] ——— ‘lla.s-»osllﬁ;?llz Ila‘.-llIlllll““'.lullll‘?sllilll‘ﬂ‘Illl“““lzlll
v " ...‘t--'--‘-.‘.‘--..--..--..--..--.‘-- ------.."-
- ! ..--‘..‘----..--.-----..--.‘----‘-.‘----..‘----'-.
(l\‘l\“‘o(‘(‘(l\l\l\‘l\l\l\‘l\l\(l\l\)\(‘(((“‘l\l\l\“l\l\(l!l\‘l\ll'\l\l\‘l\

- coeeceeseeesecacmaess oo mmoos .‘---‘---'---....-....
1 et i ew w3 u7-1-61.-..“ﬂ’-’|31795.13 PO D OO -
Jeucinne el L R eI L Lt 5:...2.-..3?.]ﬁ:.;]c»-.]ll....] .]1..!-..;]5;...22]1;]4!1;.] -
1.& .---..---‘----..--'-----..----------'.‘-----..--'-.
P --‘-..--..--“.‘---‘----..-----------‘l------l--.. P
((“i((‘“(““(“ ((((( “‘((“‘(“(‘(“‘(‘((““‘ e

’S‘-?’”‘S“‘lﬁi"’"'.‘l”‘l‘w.2]-."’7”"“2 — - O
—— () - “‘“25;2“‘2“‘21; JOINCITS

. ..\-u Y O S .~ - ~NES -3 - - - - N -2
n.lﬁ - O O D e O D - €4 LD D TN D (O O - 1 - 4 P € L O
- ~ /I/Ily//y///“I//// e o e e UIIII//II///I//II/I/
B iy e Lo Lt it bt b a4 - AAUI o G D GOSN .”"“---“"2?6:{‘
-u -..-...----..-'...--e - D - - D .- P D D WD et - "
- //I//I////I.II//I/////II/////I//IIIIIII//l///////////
' -"M‘.“xx“““““““11‘-“‘" l“““-'“‘“‘n“ A
= .......n".....‘....0.0..‘.. ooe AcTavasacnfe '..r

§ PIHP NOT OPERATIONAL



TABLE 14
DIRECT RADIATION MEASUREMENTS — QUARTERLY RESULTS (1984)

Results in Units of mrem/Std. Mouth + 2 Sigma

JANUR® APRIL JULY OCTOBER LOCATION
STATION THROUGH TNROVGH THRODGH THROUGH (DIRELIION ANL
RUHBEK LOCATION MARCH JUNE SEPTEMBER DECEMBER (DISTANCE)*
3 Pl on Site 12.911.2 11.310.6 13.241.4 8.310.3 0.2 miles € 09°
- D2 on Site 6.810.2 5.410.2 7.842.2 6.910.3 0.4 miles & 140°
5 E on Site 6.710.1 5.310,1 8.010.5 5.610.2 0.4 wiles € 175°
v F on Site 5.810.3 5.210.2 6.811.1 4.710.1 0.5 miles & 210°
7 G on Site 5.610.7 4.640.2 6.941.5 5.010.1 0.7 miles € 250°
8 C off Site 6.210.5 6.010.3 B8.2¢1.4 6.610.4 16,0 miles & 42°
) Dl of f Site 6.210.3 4.910.1 7.410.1 5.310.2 11.4 miles & 00°
10 b2 off Site 6.110.1 4.810.2 7.240.3 4.910.1 9.0 miles & 117°
1 E off Site 5.810.3 5.510.2 7.010.5 5.610.5 7.2 miles @ 160°
12 F off Slie 6.010.5 4.210.1 7.410.1 4.910.3 7.7 miles € 190°
. 5 G off Stite 6.310.5 4.610.1 7.810.8 5.610.1 5.3 miles @ 225°
@4 DeMass Rd, SW Oswego-Control 6.410.3 5.610.2 7.210.3 6.140.2 12.8 niles & 225°
15 Pole 66, W. Boundary-Bible Camp 5.310.4 3.910.4 6.240.1 4.210.1 0.9 miles € 238°
18 Progress Center-Plcalc Area 6.610.8 1) 7.741.7 5.240.3 0.5 miles € 268°
19 East Boundary-JAF, Pole 9 6.410.3 5.010.1 8.111.6 5.310.1 1.3 miles &€ 8)°
23 Il on Stte 8.310.4 7.540.3 9.911.4 7.316.3 0.8 miles €. 71°
24 1 on Slte 6.440.4 6.010.1 8.210.3 5.410.1 0.8 miles @ 98°
25 J on Site 6.410.4 4.810.2 8.010.7 5.410.2 0.9 miles € 110°
26 K on Site 6.410.1 5.610.3 7.710.5 5.140.2 0.5 miles @ 132°
27 N. Fence, N. of Switchyard, JAF 18.442,1 19.211.3 1%.441.0 12.640.3 0.4 miles & 60°
28 N. Light Pole, N. of Screenhouse, JAF 37.043.0 36.743.6 32.941.3 21.511.4 0.5 miles @ (8°
29 N. Fence, N. of E. Side - .
Screenhouse, JAF 43,9451 40.743.8 34.410.6 29.141.2 0.5 miles & 05°
30 N. Fence (NW) JAF 15.911.3 15.910.9 16.411.0 11.440.4 0.4 wiles € 57°
3 N. Fence (NW) NMP-1 23.811.4 22,911.5 24.411.2 21.710.4 0.2 miles @ 250°
39 East Fence, Rad. Waste-NMP-] 18.541.4 14.741.2 18.241.4 11.910.4 9.1 miles & 292°
43 «9 mi Rt. 3 from Rt. 1048 6.140.2 6.210.4 7.910.5 6.010.4 9.4 miles € 11°
44 Cor. Kt 3 and Kelly brive 6.010.4 5.110.1 7.710.1 4.910.3 12,6 miles € (4°
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STATION
NUHBER

45
46
&7
4u

50
51
32

TARLE 14 (Cont'd)

DIRECT RADIATION MEASUREMENTS ~ QUARTERLY RESULTS (1904)

Results in Units of mrew/Std. Honth + 2 Sigma

LOCATION

Cor. Kt 64 and Rt, 35

Cor. Rt 176 and Black Creck Rd.

NE Shoreline (JAF)

.36 mi (M) on Access Rd. (JAF)
Phoenlx, NY-Control

jake Rd.Mesut of J On-Site

liberty & Bronson Sts., E of 0S5
Eust 12th & Cayuga Ste., Ouw. School
Broadwell & Chestuut Sts—Fulton N.S.
Liberty Sr. & Co. Ri. 16-Mexico W.S.
Gas Ste.lons Co. Kt. 5-Pulaskl

Rt. 104 - New Haven W.S. (SE Corner)
Co. Rt. 29&Miner Rd.(SE)-Lycoming, NY
Co. Rt. 1 = ALCAN (S of Eanlraunce Rd.)
Euvironmental lab - JAF

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

700* N of #48 (On Access Rd.)-JAF
butch Ridge Rd. & Kerflen RA.(SE)

JANUARY
TR OLCH
MARCH

14.041.0

APRIL
THROLGH
JUNE

6.140.5
6.010,2
13.510.9
7.710.2
5.610.1
6.510.0
5.910.2
5.7i10.4
5.910.2
5.610.6
5.610.2
5.9i10.1
6.240.3
5.910.5

5.330.0
4.910.1
11.710.3
7.710.2
4.710.2
5.3i10.1
o4, 040.1
4.010,2
$5.010.1
4.710.1

5.710.2
5.010.1
4£.810.2
5.610.1
11.110.2

4.710.2
d.410.1
4.0;“.1

5.740.3
6.610.3
6.040.5

JULY

SEPTEMBER

OCTORER
THROUGH
DECEMBER

THROUGH

1LOCATION

(GIRECIION ANL

(DISTANCE)*

8.110.4
7.140.3
15.310.4
9.310.2
6.641.3
7.510.1
7.040.4
7.110.4
7.510.3
7.310.4
7.110.3
7.410.2
6.641.0
).5!0.6
12.1 0.4

5.316.4
4.810.2
9.610.2
6.010.2
S. 10,2
4.910.3
5.510.2
4.610.2
5.010.1
5.540.2
4.“\0.2
5.140.2
4.910.3
5.610.2
12.141.1

1.240.4 4,610.3
10.540.5 7.010.5
1) 4.640.6
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milen
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milen
miles
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miles
miles
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miles
miles
miles

miles
miles
miles
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e

(1) TIDs lost

s Directton and distance based on NMP-2 Reactor Centerline and Sixtes=a 22.5" degree sector grid,




TABLE 15

ONTINUOUS RADIATION MONITCRS* (GM)

aR/hr

&
4

LOCATION PERIOD 1984

E
2

&

02/07
02/0
Vei ¥

04/Q3
05/01

07/03

5

fisite®® 01/10
02/07
03/0
04/03
05/01
05/27

"
(8]

[

"
o
OO OO

.

CoOO0 o000

o
[

(4]
- . . -
O9oo0 o

o000 oO

.
o090
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OO mYN
2o%o00o0
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o
ol
VOO

LA AN
o
o000

o
el

A% /0
va/ N
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04/30
05/30

Q7/06

01/09
02/06
03/0¢

04/02
04/30

03/30

. .
cCcOo9Oco

-
) O

i
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o o990 0

s &
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o
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OcOoo
r).,k‘..,..a
b Ly or

oo oo
oo o

o
[

=3

oo oo
HC -

o oo

oo o

"
o

01/09 zo 02/06
02/06 to 02/08
03/05 to 04/02
04/02 to 04/30
04/30 to 03/30

03/30 o 06/29

o

"
~ O
.

s

.

s

OO0
¥
0-

OO OO0
» b . b -
OO0 o O ¢
]
w o o

C1l/C® 02/06
02/06 03/03
03/0Q3 04/02
04/02 04/30
04/30 05/30
03/30 07/02

Pt g
2000

bOOC) o
= o
(..lt

G

aAl1/’n -~ ‘ﬁe
Vai v &i v

"N AT /AR
02/0 Ve/ U2

03/03 04/02
04/02 04/30
04/30 05/30

3/30 06/29

'

M ©

o .
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Lol el

oo & OW

OO0

000000

e 1 wa

OO W

OO0 0O

o
e
o

Detectors are "bugged” to insure on scale readings.

Monitor located at Dl off-site staticn aftar (7-15-84 because of rTejeatec
vandialisz,




zocaTION
C Qffsgite**

Dy Cmsize

D2 Ousite

E Cnsice

F Onsice

PERIOD 1984

07/03
07/31
08/28
09/27
10/23
/27

07/06
07/30
v8/28
09/28
/0
11/30

06/29
07/30
08/28
09/28
10/31

11730

Q7/02
07/30
08/28
09/28
10/23
11/30

26/29
07/30
08/28
09/28
10/31
11/28

to 07/31
to 08/28
to 09/27
to 10/23
to 11/27
to 12/27

to 07/30
to 08/28
ta 09/28
to 11/01
to 11/30
to 12/26

to 07/30
co 08/28
to 09/28
to 10/31
to 11/30
to 12/28

to Q07/30
to C8/28
to 09/28
to 10/25
to 11/30
to 12/26

t2 07/30
to 08/28
to 0" 8§
to lus3l
to 11/28
to 12/26

TABLE 15 (Cont'd)
CQ!:;EQQUS RADIATICON MONITCRS®*

(GM)
ak/hr
SECOND HALF
=R/ hr

MIN. MAX . AYG .

¢.019 0.028 0.023
0.013 0.055 0.027
0.013 0.060 0.025
0.010 0.047 0.020
¢.010 0.024 0.018
0.010 0.022 0.015
0.010 0.025 0.013
0.013 0.055 0.027
0.012 0.029 2.018
0.010 0.040 0.015
0.013 0.030 0.021
0.011 0.042 0,316
0.013 0.030 0.018
0.013 0.030 0.018
0.012 0.033 0.018
0.014 0.029 0.017
0.013 0.027 0.018
0.012 0.060 0.028
0.010 0.022 0.018
0.012 0.030 0.020
0.012 ¢.080 0.017
9.014 0.027 0.017
0.010 0.024 0.018
0.012 0.028 0.018
0.01C 0.032 0.023
0.010 0.03S 0.02S
0.013 0.929 0.021
0.010 0.040 0.023
0.015 0.032 0.022
0.015 0.050 0.020

* Datectors are "bugzed” to iasure on scale rsadizgs.

*% Monizor located a: Dl off-site staticm aftar 07-19-94 bhecause: cf regeated

‘randalisa.

48
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LOCATION
G Onmsite

g Cusite

I Onsite

K Ounsite

TABLE 15 (Conz'd)

CONTINUCUS RADIATION MONITORS® (GM)

PERIOD 1984

01/09 co 02/C6
02/06 te 03/03
03/08 to 04/02
04/02 %o 04/30
04/30 zo 05/30
05/30 to 06/2%9

01/09 to 02/06
02/06 zeo 03/03
03/05 to 04/02
04/02 to 04/30C
04/30 to 03/3C
03/30 eo 07/02

01/09 zo 02/06
02/06 to 03/93
03/035 te 04/02
04/02 to 04/30
04/30 to 05/30
05/30 te 07/02

01/09 to 02/06
02/06 to 03/05
03/05 to 04/02
04/32 to 04/30
Q4/30 to 05/30
05/30 ta C7/02

01/09 to 02/06
02/06 zo €3/03
03/05 o C4/02
J4/02 te 04/30
04/30 zo 05/30
05/30 to 06/29

0.010
0.010
0.019
0.018
0.013
0.012

0.0
0.010
0.010
0.014
0.017
0.017

0.01¢
0.013
0.014
¢.014
0.010
0.010

0.010
0.010
0.010
0.010
0.040
0.013

0.010
0.010
0.C10
0.012
0.011
0.010

eR/h
- én -
0.022 0.018
0.023 0.019
0.024 0.013
0.030 0.020
0.029 0.022
0.034 0.024
0.050 0.018
0.070 0.030
0.030 0.015
0.052 0.C221
0.030 0.022
0.063 0.025
0.040 0.018
0.021 0.015
0.022 0.0°9
0.028 0.018
0.030 0.021
0.028 0.022
0.020 0.015
0.020 0.015
0.019 0.013
0.020 0.016
0.020 0.015
0.022 0.015
0.0%8 0.0138
0.030 0.017
0.027 0.019
0.030 0.020
0.030 0,024
0.030 0.022

* Detectors are "Sugged” o iasure on scale readings.
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TABLE 13

CONTINUQUS RADIATION

mBR/hr
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TABLE 16
CONCENTRATYONS OF TODIRE-131 IN MILK

Results in Units of pCl/1 + 2 sigma

Station* May June July August September October November December
16 <0.22 <0.23 <0.21 <0.26 <0.19 <0.21 <0.17 <0.26

- <0.30 <0.18 <0.18 .29 <0.20 <0.23 <0.17 <0.26
45 <0.29 <0.19 - - - - - &

5 <0.19 <0.18 - - - - - -

7 <0.28 <0.16 <0.22 <0.34 <0.24 <0.19 - €0.17 <0.27
40 (Comtrol) 0.3 <0.16 <0.19 <0.19 <0.19 <0.23 <0.17 <0.21
50 <0.29 <0.19 <0.16 <0.23 <0.21 <0.17 <0.17 <0.21
55 <0.3) <0.17 <0.18 <0.22 <0.28 <0.21 <0.17 <0.25
60 () () w@.171™ .3 <0.28 < 21 <0.19 <0.25

*  Corresponds to sample locations listed on Figure 5, Section VII.
-~ Sampling station no longer required by Technical Specificatlions, therefore discontinued.
(a) No sample taken.

(b, Sampling resumed due to results of Spring 1984 Milch Animal Census.
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TABLE 18

CONCENTRATIONS OF STRONTIUM-90 IN MIIK

(MONTULY COMPOSITE SAMPLES)

Results In Units of pCi/] t 2 sigma

August

July

June
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40 (Comntrol)
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34
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40 (Comntrol)

50
55
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Sampling station no longer required by Environmental Technical Specifications.

& (Corresponds to sample locations listed on Figure 5, Section VII.
(a) No sample taken.

(b) Sampling resumed due to rvesults of Spring 1984 Milch Animal Census.
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TABLE 19
MILCH ANIMAL CENSUS

SPRING 1584
NUMBER CN NUMBER
Seziba | Nuoe
16* 39¢C
2 ND
3 2¢C
[} 1¢C
26 Non e
New Have:z 3 K oo
Kl 42¢C
o® 65C
'S4 . 20C+16G(2)
10 33¢
LE 43¢
b5 Y 39C
PA 62¢C
Lannn 26(2)
Mexico 2 el
13 F{~
14 65C
135 &0C
s &C
18 45C
19 40C
20 Nene
6u* e
So* S0C
S5 %cC
2 66C
Richland p i “at
23 77¢
Oswvego P Jote
Hasnibal 'SR 06
Yolzey pil <UC
TOTALS: 111U Govs
3 Goats
C = Cows
G = Goats

* = vilk sazple locatics
™ e Milk sample comtrol locatica
*¥% @ New locatiocn
ND = Cwnar did oot wish to pazticijate
(1) = References Figure 5
(2) = Goats are zot currestly procuciag allx



TABLE 19 (Contizued) |
MILCH ANIMAL CENSUS ]

SUMMER 1584
NTMBER ON NOMBIR !
ToWN czysus Marli) OF MIICH ANIMALS |
Sczida 3 None
16* 41C
2 ND
3 2C
§ 1¢C
26 Nen e
New iaven [} A
3 &30
4t 8¢
L5 Neu e
1 a2c¢
L 45C
u 30¢
T , 80C
48 16(2)
Mexice ¥ 75C
1 b
& 6iC
15 43¢
) 4 48¢C
p 45C
bl el
20 None
60" 8¢
s5Q* 100C
$5» 43¢
2l 60C
Rickland 2 [
23 77¢
Oswego rL Noce
Zanaltal aimw 32c
Volzey pl -t

25T t  A090 Cows
Ll Goat

C = Cows

G = Goats

* e Milx sample Lccatica '
™ e vi% sample contTol locatios
**% = New locatics
MZ = Did4 sot wish =o pasticijate iz tha susvey
(1) = 2eferezces Figure 5 ‘
(2) = Goat is zot curzeatly produciag allk
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Results In Units of pCi/glwer) + 2 slgma

TABLE 20

CONCENTRATIONS OF CAMMA EMITTERS IN VARIOUS FOOL PRODUCT S

COLIFCTION  SAWPLE
SITE DATE DESCRIPTION Be-7 K-40 Co-60 Cs-i34 Cs-137 Others
A 5-10-84  Eggs <0.08 1.1240.11 <0.006 <0.007 <0.007 <LLL
b 6-6-84  Eggs <0.04 1.0440.76 <0.005 <0.005 <0.005 <L
C 5-.‘“ l"“l <0.05 lo‘StOolz (°oms <0.005 <0.w‘ ‘lLlﬂ
D(comtrol)  5-2-84  Eggs <0.06 1.1340,11 <0.004 <0.004 <0.004 <L1L
R 5-10-84  Poultry <0.48 3.0140.46 <0.016 <0.019 <0.015 <LLD
B 6-6-84  Poultry £0.39 3.7840.52 <0.023 <0.018 <0.021 <LIL
c 5-8-84  Poultry <0.69 3.5640.51 <0.022 <0.024 <0.039 “LLb
D(control)  5-2-84  Poultry <0.57 3.4540.50 <0.022 <0.026 <0.026 <LLD
E 5-17-84  Beef <0.30 2.5940.44 <0.021 <0.021 <0.021 <LLb
¥ 5-2-84  Beef <0.41 3.2410.51 <0.026 <0.027 <0.031 <LIL
¢ 5-25-84  Beef <0.24 3.7140.45 <0.017 <0.018 0.04640.024  <LLD
H(control)  5-2-84  Deef <0.28 2.9310.40 <0.023 <0.020 <0.020 <LlL

(1) 1-131 not in the radionuclide 1ibrary.



IABLE 20 (Count Inued)
CONCENTRATIONS OF CAMMA EMITTERS IN VAKIOUS FOOL FROBUCTYS

Results fn Uunits of pCi/giwet) + 2 slgna

COLLECTION SAMFLE
S1TE DATE DESCRIFPTION e Sibesa

10-26-84 Eggs 1.0640.28 = 0,015 <«0.01¢

11-20-84 Eggs ‘ 1.3040.32 i <0.015 <0.01b

11-6-84 Eges 1.0640.30 <0.017 <0.012

L S

11-5-84 bggs L0940 <0.029 <0.029 <0.032

11-26-84 Poultry 3.6540.4 0.014 <B.02¢ <0.018
11-20-84 Poultry <0 2.5710.40 ) .02 <0.019 <0.026
11-6-04 Poultry . 2.7810.45 { <0.01/ <0.018
11-2-84 Poultry 2.8140.45 <0.032 <0.026

11-15-84 Beet 2.5510.40 0.024 <0.0 0.032 + 0,016
10-25-84 Beet . 2.80¢0.43 <«0.020 <D.020 «<0.019

11-9-84 Beel 2.7310.42 - <0.027
H{coutrel) 11-8-84 Beef 2 2.8040.4] { y
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TABLE 20 (Cont fnued)

CONCENTRATIONS OF GAMMA EMITTERS IN VARIOUS FOOD PRODUCTS

Results o Units of pCi/glwet) + 2 sigma

COLLECTION SAMPLE
SITE DATE DESCRIPTION Be-7 K-40 1-13 Cu-134 Ce-137 Othars
1 9-18-84 Cabbage <0.079 1.85¢0.19 <0.017 <0.009 <0.010 1L
1 9-18-84 Squash <0.086 2.2040.22 <0.01e <0.010 <0.00LY <1lL
L 9-18-84 Swiss Chard <0.150 5.0640.56 <0.033 <0.016 <0.017 <LLL
L 9-18-84 TYomstoes <0.0e2 2.1340.21 <0.013 <0.007 <0.008 <LiL
N 9-18-84 Collard Greens <0.100 3.8340.38 <©.019 <0.012 <0.012 aLL
N 9-18-84 Tomatoes <0.052 2.2140.22 <0.011 <0.000 <0.007 <LLL
o Mlcoutrel) 9-18-84 Swiss Chard 0.41440.09) 4.6710.47 <0.022 <0.013 <0.014 <LLL
“ Mlcontrol)  9-18-84 Tomatoes <0.079 1.7640.18 <0.015 <0.009 <0.010 “L1D
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V DATA SUMMARIES AND CONCLUSIONS

The results of the 1984 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
{nterpretation of data can be made at several levels including trend analy-
sis, population dose, risk estimates to tha general population based on
environmental concentrations, effectiveness of plant effluent controls and
specific research areas, among others. An attempt has been mace in this
report not only to report the data collected during the 1984 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 {sotope 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,
{n relation to natural background, !s necessary.

There are three separate groups of radionuclides that were detected
in the environment during 1984, A few of these racionuclides could pos-
sibly fall into two of the three groups. The first of these groups is
naturally occurring radionuclides. [t must be realized that the environ-
ment contains a broad inventory of naturally occurring radicactive ele-
ments. Background radiation as a function of primordial radicactive
elements and cosmic radiation of solar origin offers a constant exposure to
the environment and man. These radionuclides, such as Th-232, Ra-216,
Be-7 and especially K-40, sccount for a majority of the annual per capita
background dose.

A second group of radionuclides that were detected are a result of
the detonation of thermonuclear devices in the earth's upper atmosphere.
The detcnation 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 such as by 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
associated with nuclear detonations were detected several months after-
wards 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 medias analyzed curing 1981. Calcula-
tons of the resulting doses 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) i{s significant and second in intensity
only to natural background radiation. Quantities of NbL-9S, 1Zr-98,
Ce-141, Ce~144, Ru~108, Ru-103, La-140, Cs~137, Mn-84 and Co~60 were
typical in air particulate samples during 1981 and have a weapons test
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The third group of radionuclides detected in the environment during
1984 were those that could be related to operations at the site., These
select radionuclides were detected in a few of the sample medias collected
and at very low concentrations. Many of these radionuclides are a by~
product of both nuclear detonations and the operation of light water
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 {s 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-
pretation is made at several levels including *rend analysis, dose to man,
ete. An attempt has been made not only t. report the data collected
during 1984, but also to assess the significance of the radionuciides
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 smal and are not an
indication of environmental significance. In regards to these very smal
quantities, it will be further noted that at such minute concentrations the
assessment o! the significance of detected racionuclides {s very difficuit.
Therefore, concentrations in one sample that are two times the concentra-
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 expogure to man are presented and scruti-
nized.

Section VI, titled HISTORICAL DATA, contains sample statistics from
previous envirormental sampling. The process of determining the lmpact
(or lack of impact) of plant operation on the environment includes the
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. DBecause of the constant change (n analytical sensitivities, as
state-of-the-art detection capabilities (mprove, data comparisons become
difficult. For example, minimum detection capabilities for the 1969 and
1974 analyses of environmental samples would be consgidered anomalous by
1984 standards.

L



LAKE PROGRAM

Tables 1 through 8 list the 1984 analytical results for the aquatic/lake
water media sampled during the 1984 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 Umited avallability 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
GCreat Lakes and in aimost all underwater aquatic systems, Periphy-
ton in its simplest form is a single celled organism which colonizes
the natural and artificlal substrates found in the shore and near
shore waters. Colonies of periphyton can be found from the shore
tone to water depths which can be sufficlently penetrated by
sunlight to support photosynthesis. Periphyton is dependent on
sunlight and inorganic materials found in the lake to support Ufe
therefore putting it in the classification of a primary producer.
Periphyton in its simplest form is the slimy coating which is found
on most underwater surfaces and has a brown to green coloration,
This organism {s used as an i{ndicator 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
twice during the 1984 sample program.

The first collection of periphyton was completed on June 29, 1084
and the second collection was completed on September 12, 1984. The
ganma spectral analysis of periphyton samples showed detectable
concentrations of Cs~137, Be~7, Th-228 and K-40. The four radio-
nuclides detected in periphyton samples can be attributed 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 cperation. The second group of radionuclides (s naturally
occurring and is found in many lUving organisms as noted throughout
this report. The third group of radionuclides {s the result of past
athospheric 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 1984 periphyton sampies was Cs-137,
Cs~137 requires special consideration as this radicisotope of cesium is
a4 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 were detected in the periphyton samples. Of
the six radionuclides detected (n 1981, two, Ce~144 and Cs~137, were
detected In 1982, and one, Cs~137, was detected in the 1984 sam-
les. The other fallout radionuclides were not detected in 1982-84
ecause of their short half-lives (3.5 days to 368 days) which re-
suited in their decaying away to concentrations below that of the
lower Umits of detection (LLD) and as a result of ecological cycling.

The first set of periphyton samples collected on June 29, 1984 con~
tained detectable concentrations of Be-7, K-40, Cs~137, and Th-229,
The maximum detectable concentration for plant related radionuclides
was 0.29 pCl/g (wet) for Cs~137. Cs~137 was detected in doth the
control (offsite) sample and the two (ndicator (onsite) samples with
the T::umm concentration, as noted above, present (n the (ndicator
sample.
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The second collection of periphyton samples completed on September
12 showed a slight incresse in the concentration of plant related
radionuclides. The maximum detectable concentration of plant related
radionuclides in the second or summer collection was 0.31 pCl/g
(wet) for Cs-137. Cs~137 was not detected in the second collection
at the control location as it was {n the first collection (June 1984).
The concentration of Cs-137 at the control location was less than
0.064 pCi/g (wet) LLD.

Three naturally occurring radionuclides were detected In the 1984
samples. K-40 was detected in all six samples both onsite and off-
site. Be-7 was detected in two onsite samples and one offsite
sample. Th-228 was detected in two of the onsite samples. The
concentration of the naturally occurring radionuclides was consistent
with levels detected in previous years' samples. A general increase
in the concentrations of radionuclides in the second or late summer
collection compared to the June collection was noted for the 1984
samples at the indicator locations. A similar increase in concen-
tration in samples collected in late summer was also noted in 1980,
1981, 1982, and 1983, This increase in sample concentration may be
due to the higher metabolic rate or increased growth of the periphy-
ton community between the first and second collections. The Cs-137
detected {n the 1984 samples were trace amounts and are attributed
to both plant effluents and past weapons testing.

A dose to man calculation from the level of activity found in lake
periphyton samples in the vicinity of the wt is t to make as
periphyton is not directly in the human chain, To best deter-
mine the resulting dose to man from the activity found {n 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
Lased on concentrations found in fish and consumption rates are
contained in Section V.§.

A review of past data shows Cs~137 concentrations in both indieator
and control periphyton samples decreased slightly since the 1983
samples. Graphs depicting concentrations of Cs-i37, Co-60, and
Ce=144 are presented in Section VII.

LE}



BOTTOM SEDIMENT - TABLE 2

Bottom sediment sampies were collected twice during the 1984 sam~
pling p . Camma spectral anaiyses and Sr-90 analyses were
ed on each of the six samples and the results are presented
in Table 2. Samples were collected in June and Cctober in 1984 with
the Oswego Harbor ares (transect (00]) serving as the control loca~
tion, Nine Mile Point Plant (transect (02]) and the FitzPatrick Plant
(transect (03]) serving 1s the indicator or onsite sample locations.

Sr~90 was detected In each of the six 1984 samples., Cs-137 was
detected In four of the six un&lu collected in 1984, which included
three onsite samples and one offsite sample. Co-60 was detected in
two of the six samples and Mn-54 was cdetected (n one of the six 1084
samples.

The presence of Cs-137 in the lake bottom sediment can be attri-
buted to the accumulation of fallout in the aquatic environment as a
result of the detonation of nuclear devices in the atmosphere. The
origin of Cs~137 in atmosphere testing can be demonstrated by sam-
ple results which show the presence of Cs-1]7 in control loecation
sediment samples. The Cs-137 concentration for the control location
was 0.42 pCl/g (dry). The Cs-137 concentrations for the indicator
locations ranged from 1.08 pCl/g (dry) to 0.04 pCl/g (dry) with a
mean concentration of 0.49 pCl/g (dry).

Co-60 was detected in two of the four (ndicator samples collected In
1984, Positive detections of Co~60 ranged from a minimum of 0.12
pCl/ig (dry) to a maximum of 0.17 pCl/g (dry). The detected leveis
of Co-40 are relatively the same as the concentrations detected (n
1983 when the minimum concentration was 0.10 pCl/g (dry) and the
maximum value was 0.18 pCl/g (dry). The det of Co~80 in
sed!ment can be attributed to the operation of the &unt. Co=60 was
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 Umits of detection.

Manganese-54 was detected In only one of the four indicator samples
collected in 1984, The one positive detection was made at the Fltz-
Patrick (03) transect. The Mn-34 concentration for this one indicator
location was 0.04 pCl/g (dry). The detection of Mn-354 in sediment
can be attributed to the operation of the plant., Mn-%4 was not
detected in the control samples collected in 1994, The average LLD
value for the control location was less than 0.04 pCl/g (dry) LLD.
Thus, as can be seen from above, the Mn-354 concentration detected
in the one onsite sample (s very small, and at the lower limits of
detection,

Strontium=-90 was detected in all of the six Bottom Sediment samples
collected in 1984. The presence of Sr-§0 at the control and indica~
tor locations s 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, and 1983, which ls evidence that
Sr-30 is attributable to weapons testing fallout. The mean 1984
control concentration for Sr-90 was 0.047 pCi/g (dry). The mean
1984 indicator concentration for Sr-90 was 0.038 pCi/g (dry).
Varistions in Sr-$0 concentrations can be influenced by several
factors including sediment type and chemical make-up. The presence
of Sr-90 in many of the other control samples supports the fact that
$r-90 i{s ubiquitous throughout the environment.

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 radicactivity found in the sediment is shielded by the overlaying
water column. To [lustrate the lmpact of radicsctivity in sediment
samples with respect tc the dose to man concept, the assumption can
be made that at some future time bottom sediment could be intro-
duced into the shoreline sediment through re-suspension and deposi-
tion. Assuming that the density of the sediment is 40 kg/m? (dry)
and using the average residence time on the shore of 47 hours per

for a teenager, the annual dose rate from a maximum indicator
samyle Cs-137 concentration of 1.08 pCl/g (dry) is calculated to be
0.0085 mrem per year whoie body dose. whole body dose from a
Co=40 concentration of 0.17 pCl/g (dry) would be equal to 0,0084
mrem per year. The whole body dose from a Mn-54 concentration of
0.04 pCi/g (dry) would be equal to 0.0004 mrem per year. The re-
sulting tota! whole body dose would be equal to 0.014] mrem per
year whole body., The contribution to the total whole body dose due
to Sr-90 would be infinitesimai due to the fact that Sr-30 decays by
& beta emission and has no associated strong gamma energy.

A review of past Cs-137 data (lustrates that the mean concentration
values for the indicator stations heve dropped significantly from 1976
to 1979 with the general trend downward continuing from 1979
through 1982, The 1984 mean concentration of Cs-137 was slightly
higher than the 1983 value. Since 1979, the mean value for the con-
trol station has been greater than the indlcator stations with 1982
showing & change in the downward trend for Cs-137 concentrations
at the control locations. However, the 1983-84 concentrations show a
reverse in this situation. This change in trending for the Cs-137
concentrations may be the effect of the control location's close prox-
imity to the Oswego River Outlet and a possible source of Cs~137
from deposition of Cs~137 from atmospheric nuclear testing onto the
river watershed., The concentration of Co-80 In sediment les
has shown a similar downward trend to that of Cs-137 since 1977,
The maximum Co-60 concentration in the indicstor samples (mean)
shows a consistent downward trend since 1977 that continued
through 1991 with a slight (ncrease in mean concentrations for 1982,
and a leveling off for 1982-84, This increase is not significant and
{s within the bounds of statistical variation. Historical trends for
:onamr‘,gonl of Cs~137 and Co=60 are presented in graphic form in
ection :



MOLLUSK SAMPLES - TABLE 3

A total of six mollusk les were collected in 1984 from a total of
three general locations. ch sample was analyzed for gamma emit-
ters using gamma spectral analysis and for Sr-90 using chemical sep-
arstions and beta particle analysis. The results of the 1984 samples
are presented on Table 3. As in past years the effort to collect
mollusk samples of sufficient size has been of limited success iIn
terms of sample volume collected. The collections in 1984 were pro-
ductive and resulted in sample volumes in the 500 gram range which
in some cases resulted in good sensitivities for the gamma spectral
analysis, in particular for the indicator samples. Mollusk samples
were successfully collected at the offsite (00) or control lccation and
at the Nine Mile Point Plant (02) transect and the FitazPatrick (03)
transect, for the Indicator samples.

The results of the isctopic analysis of mollusk tissue detected the
presence of six radionuclides. The nuclides detected consisted of
two naturally occurring radionuclides (K-40 and Ra-226), three plant
related radionuclides (Mn-84, Co~-60, and Cs-137), and one radionu-
clide related to fallout from atmospheric nuclear testing (S5r-90).
Detectabie concentrations of Sr-30 were measured in each of six sam-
ples collected at both the onsite and offsite locations. The presence
of Sr-90 in all the mollusk samples collected for the sample vear was
also observed in 1979, 1080, !981, 1982, and 1983, The 1984 Sr-30
concentrations ranged from a maximum of 0,13 pCl/g (wet) to a mini-
mum of 0.009 pCi/g (wet) with the control station mean equal to
0.020 pCl/g (wet) and the (ndicator mean equal to 0,061 pCl/

(wet). As in other sample media the presence of Sr-30 is considere

to be the result of fallout from atmospheric nuclear testing. This
determination {s based on the fact that Sr-90 !s consistently detected
in control samples in previous years as noted above. Mn-34 was
detected in each of the four onsite or indicator samples collected in
1984, Co=60 was detected in three of the four onsite samples, and
Cs~117 was detected in only one of the onsite samples. e pres-
ence of Mn-354 and Co~60 in mollusk tissue can be attributed to the
operation of the plant, The Cs~137 present in the mollusk tissue
may also be attributed to the operation of the plant and/or fallout
from atmospheric nuclear testing. The Mn-84, Co~80, and Cs~137
ware not detected at the offsite or control locations,

The concentration of Mn-54 detected at the indicator locations ranged
from a maximum of 0.1l pCl/g (wet) to a minimum of 0.08 pCl/g
(wet)., Co=-60 concentrations ranged from a maximum of 0.11% pCl/g
(wet) to a minimum of 0.040 pCl/g (wet). The one positive detection
for Ce~137 was 0.022 pCl/g (wet),

The relatively high frequency for the detection of Co-80 and partic-
ularly Mn-54 (n mollusk samples can be attributed to the phencmenon
of bloaccumulation 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 {s known as the concen=
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tration factor. Fresh water mollusk have an extremely high
concentration factor of 300,000 (mean) for Mn-354 and 32,408 (mean)
for Co-80*. Such high concentration factors would resuit in a rapid
sccumulation of manganese and cobalt activity in mollusk that are in-
digenous to the off shore area of the site.

Fresh water mollusk found in the vicinity of the site are not con-
sumed by humans and are not s major component or level in the food
chain if for no other reason other than the small population due to
the unfavorable physical makeup of the lake bottom in the area.
Because these fresh water mollusk are not considered edible there is
no dose to man from the presence of the Mn-34, Co-60, or Cs-137
concentrations. As (n past years an estimate can be made using
substituted parameters for the purpose of putting into perspective
the possible significance of Mn-54, Co-60, and Cs-137 concentrations
detected in the mollusk samples. Using the average individual
consumption of seafocd of 1.0 kg/year for an adult, the dose result-
ing from ingestion of mollusks would be 0.00016 mrem/year to the
whole body and 0.0015 mrem/year to the gastrointestinal tract for
the maximum Mn-54 concentration of 0.11 pCl/g (wet), The dose
resulting from the Co~60 concentration of 0,115 pCl/g (wet) would be
0.0005 mrem/year to the whole body and 0.0048 mrem,year to the
gastrointestinal tract. The dose resulting from the Cs~137 concen-
tration of 0,022 pCl/g (wet) would be 0.0016 mrem/year to the whole
body and 0.00005 mrem/year to the gastrointestinal tract. The total
maximum dose that would be received {rom the consumption of 1.0 kg
of fresh water mollusk would be 0.00226 mrem to the whole body and
0.00615 mrem to the gustrointestinal tract. This calculated dose is
extremely small and as noted above {7 reality would be equal to no
dose, because of the zer~ consumption rate.

The concentrations of Mn-54 and Co-860 have shown a significant
decline since 1976 when both radionuclides were detected at their
maximum level. The concentration of Mn-54 detected in the 1984
samples shows a slight decrease from the 1983 values. The Co-60
concentration in the indicator samples showed a small increase from
the levels detected in 1983, 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 lttle change in the 1984 samples. GCraphs of previous
mollusk sample results for Mn-54, Co~80 and Sr-90 are presented in
Section VII. Also found in Section VII is a physical description of
the lake bottom in the wvieinity of the site for reference to the suit-
ability of the area for mollusk habitat,
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CAMMARCUS - TABLE 4

GAMMARUS samples were collected three times during the 1984 sam-

ple pericd in conjunction with mollusk, periphyton and bottom

sediment. CAMMARUS are benthic or demersal dwelling organisms
founc in the general vicinity of the site and throughout Lake
Ontario. CAMMARUS are sampled as an {ndicator organism whose
major predator is the local fish population. GAMMARUS 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 JATL (03) transects. Sample col-
lections were macde over a two week period (or longer) in order to
collect sufficient quantities of sample for acceptable analyses.

The first collection of GAMMARUS in the spring of 1984 (June 14,
1984 through June 29, TU8Y) yvielded sample weights of only 1.7 g,
0.2 g, and 0.3 g respectively for the Oswego, NMPP, and JAF tran-
sects. [t should be noted that GAMMARUS are normally less than

10 mm in size and require a numoer to obtain a biomass of one
gram of sample. The spring tion of GAMMARUS {s also usually

impeded by the cold lake water temperatures resulting in few

GAMMARUS inhabiting the shoreline shallows.

These small sample weights were I(nsufficient for Sr-89 and Sr-90
anaiysis, and ylelded high anaiytical sensitivities for gamma spectral
analysis. The JAF sample resulted in sensitivitles of less than
12.0 pCl/g (wet) for Co-80 and less than 11.0 pCl/g (wet) for
Cs~137. The NMPP sample resuited in sensitivities of less than
18.0 pCl/g (wet) for Co-60 and less than 17.0 pCi/g (wet) for
Cs-137. The control sample (Oswego) resulted in sensitivities of
:f“.cm.xg'r"‘ pCl/g (wet) for Co-60 and less than 5.0 pClig (wet)
or Cs~137.

Because of the small quantities collected in the spring GAMMARUS
collection, which were insufficient for Sr-39 and Sr-30" anaiysis,
another sample was attempted before the late summer collection.

This resample GAINIARUS collection started on July 16, 1984 and
ended on August 17, 1084, This collection ylelded sample weights of
70.8 g, $7.5 g, and 52.6 g respectively for the NMPP, JAF, and
Oswego transects. These sample weights were sufficient for good
analytical sensitivities., This resample collection showed measurable
concentrations of K-40 and Sr-30 only. K-40 was detected in all
zhzicdof the sample locations. K-40 {s a naturally occurring radio-
nuclide.

Strontium~-50 was also detected .n each of the samples collected in
both the indicator and control samples. As noted previously, similar
detections of Sr-30 were made In mollusk samples. Strontium-30 !s
consicered to be a background radionuclide because its origin {s not
related to the operation of the plant, but s attributed to fallout
from atmospheric nuclear testing.




The analyses of the resample GAMMARUS collection showed no mea-
surable concentrations of Co-6J, Cs-134, Cs-137 or any other plant
related radionuclides.

The late summer (August 8, 1984 through September 11, 1984) <ol-
lection of GAMMARUS also provided sufficient quantities of this
organism for good analytical sensitivities. The late summer collection
aguin only showed measurable concentrations of K-40 and Sr-90.
Both K-40 and Sr-90 were detected at all three sample locations.
The analyses of the late summer CAMMARUS samples also showed no
measurable concentrations of Co-80, Cs-174, Cs-137 or any other
plant related radicnuclides.

The absence of plant related radionuclides in GCAMMARUS samples
collected in 1984, and the lack of detectable condentrations f{rom the
&nﬂom years of 1980, 1981 (second collection only), and 1982
dicate that the presence of these nuclides in GAMMARUS organisms
{s not routine nor chronic. The dose to man as & direct result of
concentrations of cobalt and cesium would be zero as GAMMARUE s
not consumed by man. The¢ importance of the acti
o s is only significant with respect to the passage of any
radionuclides through the food chain to a trophic level which may
impact man.

Historical data for CAMMARUS sample results shows that the Sr-90
concentration for tHe control location has steadily decreased since
1977 and seems to be leveling off. The Sr-90 concentration for the
indicator locations also shows a downward trend and leveling, except
for a peak in 1980, No definite trend can be determined for Cs-137
concentraticns, however, as positive detections have been random in
past years. Previous CAMMARUS data (Cs-137, Sr-89, Sr-90) is
presented in Section VI, "HISTURICAL DATA.
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FISH - TABLE §

A total of 18 required flsh samples were collected in the spring sea-
son (June 1984) and in the fall season (October 1984), Collections
were made utilizing gill nets at cne offsite location greater than five
miles from the site (Oswego Harbor area), and at two onsite locations
in the vicinity of the Nine !Mle 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 ma
emitters, Sr-39, and Sr-90. Data is presented in the ANALYTICAL
RESULTS section of the report on Table §.

Analysis of the 1984 filsh samples contained detectable concentrations
of radionuclides related to past weapons testing and natural origins
(naturally occurring). Small detectable concentrations of Cs-137
were found in all fish samples (including control samples). Detect-
able ccncentrations of K-40, a naturally occurring radionuclide, were
also found in all fish samples collected for the 1984 prugram.

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

Cs-137 was detected in all onsite and offsite samples for both species
collected. Onsite samples showed Cs-117 concentrations to be slightly
greater than control levels for some samples and slightly less than
control levels for other samples., 7T e concentrations detected are
not significantly different from the coritrol results and are therefore
considered background. Cs-137 in lake trout sampies ranged from
0,033 to 0.037 pCl/g (wet) and averaged 0.035 pCl/g (wet) for the
indicator samples. Cs~137 {n the control sample was 0.037 pCl/g
(wet) for lake trout. Cs-137 in brown trout samples ranged from
0.039 to 0.0885 pCl/g (wet) and averaged 0.046 pCl/g (wet) for the
indicator samples. Cs~137 in the control samples ranged from 0.031
to 0,032 pCl/g (wet) and averaged 0.032 pCl/g (wet),

K~-40 was detected in all of the spring samples collected. K-40 !s a
naturally occurring radionuclide and is not related to power plant
operations. Detectable concentrations of K-40 (n the indicator sam-
ples (lake trout and brown trout) ranged from 2.6 to 3.4 pCl/g
(wet) and 2.4 to 3.2 pCl/g (wet) for the control samples. No other
radionuclides were detected in any of the spring fish samples.

Fall sample collections were comprised of three separate species and
nine individual samples. Three samples of lake trout, three samples
of smallmouth bass, and three samples of white sucker were collected
at a combination of two onsite sample locations (NUIP and JAF) and
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one ofisite 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 lake trout samples at the indicator locations
ranged from 0.035 to 0.045 pCi/g (wet) and averaged 0.040 pCl/g
(wet). The one lake trout sample from the control location had a
Cs-137 concentration of 0.037 pCi/g (wet). Cs-137 in smallmouth
bass samples at the indicator locations ranged from 0.048 to
0.061 pCi/g (wet) and averaged 0.055 pCi/g (wet). The one small-
mouth bass sample from the control location had a Cs-137 concentra-
tion of 0.038 pCi/g (wet). Ce~137 in the white sucker samples at
the indicator locations ranged from 0.039 to 0.039 pCi/g (wet) and
averaged 0.039 pCi/g (wet). The one white sucker sample from tha
control location had a Cs-137 concentration of 0.015 pCl/g (wet).

K-40 was detected in all of the fall fish sampies collected. Detect-
able concentrations of K-40 in the indicator samples (lake trout,
smallmouth bass, and white sucker) ranged from 2.7 to 3.5 pCl/g
(wet) and 3.1 to 3.4 pCl/g (wet) for the control samples. No other
radionuclides were cdetected in any of the fall fish samples.

Sr-8¢ and Sr-90 concentrations for the spring and fall fish samples
were all less than the minimum detectable level. Sr-89 and Sr-90
were not detected in any of the cnsite or offsite locations.

Review of past environmental data i{ndicates that the Sr-89 and Sr-90
concentrations have decreased steadily since 1976 for both the indi-
cator and control locations to the present 1984 LLD leveis. A
general decline in detectable Sr-89 and Sr-90 results i{s most prob-
ably due to the result of the incorporation of these radionuclides
with organic and inorgenic substances through ecological cyeling. In
addition, Sr-89 has a relatively short half-life of 52 days.

The mean 1984 Cs-137 concentrations have decreased slightiy from
1981 for the indicator samples and significantly from 1980 to 19876,
Concentrations for these samples decreased from a level of 1.4 pCl/
(wet) in 1976 to a level of 0.043 pCl/g (wet) In 1984, Contro
sample results have also decreased from a level of 0.12 pCl/g (wet)
in 1976 to a level of 0.032 pCl/g (wet) in 1984. Results from 1979
to 1984 have remained fairly consistent.

As noted for Sr-89 and Sr-90 above, the gereral decreasing trend
for Cs~137 {s most probably a result of ecological eycling. A signifi-
cant portion of Cs-137 detected since 197§ in fish is a result for
nml testing fallout, and the general downward trend {n concen-
trations will continue as a function of ecological cycling and nuclear
decay.
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Lake Ontario fish are considered an important food source by many,
therefore, fish is an integral part of the human food chaln, Based
on the importance of fish in the local diet, a reasonable estimate of
dose to man can be calculated. Assuming that the average aduit
consumes 6.9 kg of fish per year (Re tory Guide 1.109) and the
fish consumed contains an ave 8-137 concentration of 0.043
pCl/g (wet) (annual mean result of indicator samples for 1984), the
whole body dose received would be 0.021 mrem per year. The criti-
cal organ in this case is the liver which would receive a calculated
dose of 0.032 mrem per year. No doses are calculated here for
Sr-89 and Sr-90 since these radicisotopes of strontium were not
detected during 1994, The Cs-137 whole body and critical organ
doses are conservative calculated doses asscociated with consuming
fsh 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. In this
case the consumption rate is assumed to remain the same (6.9 kg per
year) but the average annual Cs-137 mean concentration for the con-
trol samples is 0,032 pCi/g (wet,. The calculated Cs-117 whole body
dose {s 0,016 mrem per year and the associated dose to the lver is
0.024 mrem per year.

In summary, the whole body and critical organ doses observed as a
result of consumption of h is small., Doses received from the
consumption of indicator and control sample flsh are approximately
the same with the cdose from control samples being slightly lower.
Doses from both sample groups are considered in the range of back-
ground exposure rates,

gm%?xcf past Cs~137 and Sr-90 concentration can be found {n Sec-
on .
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LAKE WATER - TABLES 6, 7, AND 8

1984 lake water samples were analyzed monthly for ss beta and
emitters (using gamma spectral analysis). Sr-89, Sr-80, and

tritium analyses were performed quarterly. Quarterly samples (i.e.,

Sr-89, Sr-90, and tritium) were composites of monthly samples.

The analytical results for the 1984 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.

The gross beta annual mean activity for the indicator sample loca-
tions, Nine Mile Point Unit 41 and the James A. FitzPatrick inlet
canals (3.98 pCi/liter), was slightly higher than the 1983 mean inlet
canal results (3.34 pCl/liter). The Nine Mile Point Unit #1 canal
samples were greater than the control samples for eight of the 12
monthly samples analyzed and ranged from 2.20 pCi/liter to 5.30
pCi/lter. The James A. FitzPatrick canal samples were greater than
the centrol samples for seven of the 12 monthly samples analyzed and
ranged from less than 2.2 pCi/liter to 5,90 pCi/lter. The control
sample results ranged from 2.40 pCi/liter to 5.20 pCi/liter. The
fluctuation in the gross beta canal sample results is due to the
mt&x;u variation {n concentration of naturaly occurring radio-
nuclides.

A reduction in gross beta activity since 1974 is primarily the result
of improved analytical procedures and equipment and not necessarily
to changes in plant cperations. Although the past elevated gross
beta concentration may be due in part to past weapons testing, it is
difficult to determine what portion was due to improved instrumenta-
tion and what part was due to weapons testing. There were no sig-
nificant changes or trends in gross beta activity on a monthkly basis
for 1984. (See historical deta graphs Section VII.)

Gamma spectral analysis was performed on 36 monthly composite sam-
ples required by the Environmental Technical Specifications. Only
one radionuclide was detected in the inlet canal samples. This
radionuclide is naturally occurring and not plant related.

K-40, a naturally occurring radionuclide, was detected intermittently
in both intake canals and the raw city water supply. K-40 was
detected in two of the 12 monthly inlet canal samples at the James A.
FitzPatrick inlet canal and ranged from 7.2 to 13.2 pCi/liter. The
Nine Mile Point Unit 41 inlet canal sampies also showed K-40 detected
in two of the 12 monthly samples. The concentrations ranged from
14.4 to 14.5 pCl/Uter. K-40 in the Oswego city water supply was
detected in four of the 12 monthly samples, and ranged from 7.6 to
15.0 pCl/lter.
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Quarterly samples for Sr-39 analysis were composites of the monthly
samples. Sr-89 was not cetected in any of the water samples taken
from the City of Oswego water treatment plant, the James A. Fitz-
Patrick inlet canal, or the Nine Mile Point inlet canal. The lower
lmit of letection values for the City of Oswego water treatment plant
canal sampies (control location) ranged frem less than 1.10 pCi/liter
to less than 2.00 pCi/liter (LLD). The lower Lmit of detection val-
ues for the indicator (James A. FitzPatrick inlet canal and Nine Mile
Point inlet canal) locaticns ranged from less than 1.20 pCi/liter to
less than 2.00 pCi/lter (LLD).

Quarterly samples for Sr-30 analyeis were composites of the monthly
samples as noted for the Sr-89 analysis. Sr-90 was detected in two
of the four quarterly composites at both the James A. FitzPatrick
and Nine Mile Point Unit #1 inlet canals. Sr.30 was detected in only
one of the four quarterly composites at the City of Oswego water
treatment plant or control location. At the control location, the
Sr-50 concentration was 0.72 pCi/liter. Sr-90 in the Nine Mile Point
inlet canal samples ranged from 0.56 to 1,30 pCl/liter and showed a
mean value of 0,93 pCi/lter., The James A. FitzPatrick inlet canal
samples shcwed Sr-90 ranging from 0.80 (o 0.56 pCi/liter and a mean
value of 0.83 pCi/Mter. Sr-90, as detected in the 1984 water sam-
ples, is considered to be background Sr-20 as a result of past
weapons testing.

Tritium samples, as noted above for Sr-39 and Sr-90, are quarterly
samples that are a composite of the appropriate monthly samples.
Tritium was detected in six of the eight indicator samples and two of
the four control samples. The City of Oswego water treatment plant
showed tritium concentrations ranging frem 180 pCil/lter to 220
pCi/liter with a mean of 208 pCi/liter. Tritium concentrations for
the James A. FitzPatrick inlet canal ranged from 110 pCi/Uter to 370
pCl/liter and showed a mean concentration of 280 pCl/lter. I[nlet
canal samples taken at Nine Mile Point showed tritium concentrations
m£n¢ from 230 gCUutcr to 340 pCi/liter. The annual mean concen-
tration was 285 pCi/liter.

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 {s primarily a result of superior analytical instrumentation.
Since 1973, gross beta levels have remained relatively constant at
both {ndicator and control locations. [ndicator annual means ranged
from 15.8 pCl/lter in 1977 to 41.8 pCl/lter in 1976, For the period
of 1978 through 1983, annual means ranged from 2.73 pCl/lter
(1982) to 4.53 pCl/Uter (1978). The indicator annual mean for 1984
was 1.99 pCl/liter. Control annual means also were relatively high
during 1975 to 1977, During these years, the concentrations ranged
form 45.33 pCl/Uter (197%) to 10.9 pCl/lter (1977). Data from 1374
for the control location was deleted from this comparison because of
Questionable resuits. For the period 1978 through 1982, annual mean
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gross beta concentration ranged from 2.42 pCl/liter (1982) to 3.55
pCi/liter (1978). The control annual mean for 1984 was 3.41
pCi/liter.

Review of previous data for Sr-89 demonstrates that results have
been variable since 1975, Sr-89 for the indicator samples has
ran from not detected (1976, 1977, 1979, 1983, and 1984) to 0.78
pCi/liter (1981) and has been at relatively constant levels when
detected. At the control locatiuns, Sr-89 ranged from not detected
(1975-1978, 1981, 1983, and 1984) to 1.4 pCi/liter (1980). During
1984, Sr-89 showed an annual mean of less than 1.60 pCi/liter (LLD)
at the control location and less than 1.68 pCi/liter (LLD) at the
indicator location. Sr-30 annua' means have remained relatively
consistent at both indicator and control sample locations since 19785,
Mean results for the indicator samples ranged from not detected
(1975 and 1976) to 1.08 pCi/liter (1982). Mean results at the control
sample location ranged from not detected (1975-1878) to 2.04
pCi/liter (1982). The 1984 annual mean Sr-950 results for the indl-
cator samples and control samples were 0.88 pCi/liter and 0.72
pCi/liter respectively.

Previous annual mean results for tritfum at the indicator sample
location has decreased slightly since 1976, with the exception of
1982, Sample results were available since 1974 through 1984 and
showed a peak value of 641.0 pCl/liter (1982) and a um value
of 234.0 pCi/liter (1979). The annual mean tritium result at the
indicator locations for 1984 was 282.0 pCi/liter. This is a slight
decrease from the value detected in 1983 (317.0 pCi/lter).

Mean tritium results at the centrol location have also decreased
slightly since 1576, Mean annual results were available for 1874
through 1984. These results show that tritium at the control loca-
tion ranged from not detected (1974) to 651.7 pCi/liter (1976). The
annual mean tritium result at the control location for 1584 was 205.0
pCi/lter. This is a slight decrease from the 1983 value of 250.0
pCl/lter. The fact that tritium is a naturally occurring radicactive
isotope of hydrogen which s produced in the upper atmcsphere by
cosmic radiation, as well as & product of reactor operation, accounts
for the background level in the lake to vary slightly from year to
year.

The impact, as expressed by a dose to man, is not assessed here
since the primary pathway, in this case, is drinking water. The
nearest source for drinking water is the City of Oswego water treat-
ment plant which s the control location for the sampling program.
The results of the control location are consistent with previous
years' results and are representative of normal background radionu-
clide concentrations in lake water and regional drinking water *hat
might be affected by the site,

Previous Lake Water data (tritium, Sr~89, Sr<80, and gross beta) is
presented in Section VI, HISTORICAL DATA.
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TERRESTRIAL PROGRAM

Tables 9 through 20 represent the analytical results for the terrestrial
samples collected for the 1984 reporting peried.
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AIR PARTICULATE CROSS BETA - TABLES 9 and 10

Tebles 9 and 10 contain the weekly air particulate gross beta results
for the six offsite and nine onsite sample locations. The samples are
counted at a minimum of twenty-four hours after collection to allow
for the decay of naturally occurring radionuclides with short half-
lves. A total of 312 offsite and 462 onsite samples were collected
and analyzed during 1984, No significant levels of gross beta activ-
ity were observed in any of the samples. The offsite or control
mean concentration for 1984 was 0.026 pCi/m? while the indicater or
onsite sample mean was equal to 0.025 pCi/m?®. As noted, the onsite
mean is about five percent lower than the offsite mean for the same
sample period. This difference in mean conceniration has been ex-
hibited in the past 10 years with the exception of 1977 when a
higher annual mean gross beta activity was observed for the onsite
sampling stations. In these 10 years, the control stations’' annual
mean ranged from a minimum difference of §.0 percent higher than
the indicator cbserved in 1984 to a maximum difference of 28.6 per-
cent higher, observed in 1978, The difference in offsite anc onsite
weekly and monthly mean values for gross beta could be the result
of a combination of the many natural processes which can affect en-
vironmental concentrations. The most significant parameter that
could possibly contribute to a depressed or lower concentration for
the onsite stations would be location. The close proximity of onsite
sampling stations to the lakeshore (Lake Ontario) would account for
lower concentrations of naturally occurring radicnuclides being col-
lected 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 gross beta con-
centrations are decay or cdaughter products of uranium and thorium
and potassium=40. The concentrations of these nuclides in the

und level atmosphere are dependent upon the local geology and
ts chemical constituents. Thus surface winds of terrestrial origin
have a potential for containing higher concentrations of naturally cec-
curring radionuclides.

The observed increases and decreases in general gross beta activity
can 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
such as wind direction, snow cover, scil temperature and soil mois-
ture content, Very little change was noted (n gross beta activity
which corresponded with seasonal changes as has been observed in
past years,

In general, gross beta activity in alr samples has decreased si -
cantly, The mean 1984 concentration for both offsite and onsite is
six times lower than the mean concentration detected in 1981, This
overall reduction (n activity is directly attrbutable to the increased
activity detected {n 1981 as a result of fallout from an atmospheric
nuclear test and subsequent return to background levels in 1983-84,



Co-60 release rates were weil within four percent of the design
objective of the plant as outlined in Section 2.3.B.2 of the Environ-
mental Technical Specifications. These limts were consistent with
past effluent rates when Co-60 was not detected.

Investigation of the occurrence demonstrated that the unused particu-
late flliters were contaminated during handling prior to the installa-
tion of the filters in the environmental monitoring stations (refer to
the 1983 report for a more detailed account of the investigation).
The investigation conclucded in early March of 1984 and corrective
action was implemented at that time. [t was conclucded in the 1983
report that the 'March 1984 ccaposite samples and subsequent sampies
could confirm the conclusions of the investigation. The results of
the 1984 air particulate samples conflrmed the resuits of the investi-
gation.

During the months of January and February 1984, Co-60 was
detected in both onsite and offsite composite samples. The concen-
trations detected were comparable to the December 1383 results.
During March of 1984, Co-60 was detected only in the onsite compces-
{tes. Co-60 was not detected in either onsite or offsite composite
samples for the remainder of 1984 (April through December). It is
believed with reasonable confidence that the December 1981 and
January through March 1984 positive results for Co-80 were the
result of contamination during handling prior to installation in the
environment.

Assessment of the presence of fssion procduct radionuclides in air
particulate composite samples can be depicted by calculating doses to
man as a result of inhalation. Co~60 and Cs-137 were the two fssion
product radionuclides detected In 1984, [t was noted previously,
however, that the presence of Co-50 was attributed to contamination
during handling prior to actual fleld use. For the purposes of
llustration, however, dose calculations can be performed assuming
that the Co-80 results were actual fleld measurements.

Using the average adult inhalation rate of 8,000 m?/year or
867 m?/standard month (Regulatory Cuide 1.109), and the mean con-
centration measured at the onsite sample stations, the following
yearly doses can be calculated based on the amount of time the ra-
dionuciide was detected during the year:

Concentration No. Months Dose*
Nuclide (pCi/m?) Detected Origin (mrem/vr)
Cs~137 0.00018 1 Fallout/Plant 0,0000001
Co-60 0.00117 3 Plant 0.00174658
Totals 0,0017466
Plant 0.0017465%

Fallout/Plant 0.0000001

TDose to :he lung.
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MONTHLY PARTICULATE COMPOSITES - TABLE 11

The air particulate fliters collected weekly from each of the 15 air
sampling stations are composited monthly by location (onsite/offsite).
Each composite is analyzed for gamma emitters using gamma spectral
analysis.

The results for the 24 monthly samples analyzed for the 1984 pro-
gram showed positive detections for four radionuclides. Those
racdionuclides detected were Co-60 and Cs-137, in addition to Be-7
and K-40 which are both naturally occurring radlonveclides. The
four radicnuclides measured {n the 1984 composite sa. .les can be
divided into two categories, the first category is naturally occurring
radionuclides. Be-7 was detected in each of the 24 composite sam-
ples both onsite and offsite. The mean value for Be-7 concentra-
tioas was 16 percent higher in the offsite composite samples than the
onsite samples. Potassium-40 was detected in nine of the offsite and
onsite monthly composite samples. The offsite annual mean was 21
percent higher than the onsite annual mean for K-40.

The second category of radionuclides detected are those which are
plant related. included here are Co-60 and Cs-137., Cs-137 was
{ncluded here due to the fact that the Cs-137 may be a constituent
of plant effluents. A review of 1984 Cs-137 sample data indicates
that Cs~127 i{s most likely the result of past weapons testing and
subsequent environrantal levels of Cs-137 from fallout. Cs-137 was
not detected in any of the offsite composite samples, but was de-
tected in one of the onsite composite samples. The concentration of
Cs-137 in this one onsite composite sample was 0.00018 pCi/m?., This
can be compared to the LLD level of Cs-137 (less than 0.000183
pCl/m?) in the offsite composite sample from the same month. Co-60
was detected in three of the 12 onsite monthly composite samples and
twe of the 12 offsite monthly composite samples. The onsite Co-60
concentrations ranged from a maximum of 0.00149 pCi/m? in February
to a minimum to 0,.00054 pCi/m? in March of 1984, The mean Co-60
concentration for the onsite samples was 0.00117 pCi/m?, The offsite
Co-60 concentrutions ranged from a maximum of 0.00107 pCi/m? in
January to a minimum of 0.00038 pCi/m? in February of 1984. The
mean Co-60 concentration for the offsite samples was 0.00073 pCi/m?.

The presence of Co-60 has been noted in the past and can %e a
result of weapons testing, contamination during handling, and oper-
ations at the site.

The detectable Co-60 concentrations found during the months of
January through March of 1984 in both cnsite and cifsite composite
samples was a result of contamination during handling. The 1983
Annual Environmental Operating Report noted that during the month
of December 1983, a marked increase in Co-60 concentrations was
noted in both onsite and cffsite composite samples. The detected
concentrations were {nconsistent with operations at the site. A
review of plant gaseous effluent data for this periocd showed that the
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AIRBORNE RADIOIODINE (I1-131) - TABLES 12 AND 13

The results for lodine-131 (charcoal cartridge) sampling and analyses
are presented in Table 12 (Cffsite) and Table 13 (Onsite).

During the 1984 sampling program airborne radiciodine was not de-
tected in any of *he 312 weekly samples collected from the six offsite
sampling stations. In the 1,871 weekly offsite [-131 samples collected
in 1979 through 1984, [-131 was only detected once (June 16, 1982).
Offsite 1-131 detections were also made in 1977 and 1878,

[-131 was also not detected {n any of the 464 onsite samples analyzed
in 1984, I-131, however, has been detected in the past at the onsite
sample locations. [n the 2,805 weekly onsite [-131 samples collected
{n 1979 through 1984, [-131 was detected in only 22 samples.

The end result of the 1984 [-131 sampling effort showed no signifi-
cant impact due to the cperation of the plant. Also during 1984,
1-131 was not detected in any other environmental sample media
including milk and green lealy vegetables.
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The above table {llustrates that the average calculated dose to man
from plant related radionuclides is very small and of little biological

significance.

For the purpose of {llustration, the significance of the above doses
can be brought into perspective by a comparison to the average
annual population lung dose received frum the combustion of natural
gas used in cooking ranges and unvented heaters. This average an-
nusl population lung dcse ranges from 2.0 mrem/yr to 5.0 mrem/yr
(NCRP, No. 56). This represents a dose approximately 3,000 times
greater than that received from plant effluents as ncted above.

Graphic representations of air particulate composite Co-60 and Cs-137

concentrations for the year of 1984 and previous years are presented
in Section VII.
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As observed, the site boundary dose based on two available TLD lo-
cations was less than the average offsite dose for each of the four
quarters in 1984, This is probably due to the difference in ground
dose rates which are indicative of variable concentrations of natural-
ly occurring radionuclides in scil and rock such as rodium, uranium,
thorium, and pcotassium. 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 21 re-
stricted area near the radwaste facility and are influenced by the
close pr-ximity to the building. TLD numbers 27 through 30 and 47
are locs »d within the restricted area of the James A. FitzPatrick
radwaste acility and are influenced by the radwaste buildings. TLD
number 59 is located near the restricted area of the FitzPatrick Plant
stack and is influenced by the proximity to this structure. TLD
numbers J 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 resuits remained fairly consistent for most TLD locations
each quarter. Any slight variations in natural background radiation
levels that were cbserved are most probably a resuit 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 TLD's
located near radwaste facilities which may be affected by the fre-
quency of radwaste processing and shipment. These TLD's include
numbers 23, 24, 27, 28, 29, 30, 47, 48, and 61 at the James A.
FitzPatrick facility and number 39 at the Nine ’le Point #1 facility.
TLD numbers 3, 4, 41, and 52 are located at the Nine AMile Point 42
facility and were affected by the frequency of radiography at the
construction site. Radiocgraphy i{s a common practice at construction
sites in order to determine the quality of equipment welds such as
pipes. TLD's located in areas near radiography work will show
fluctuating doses as the amount of radiography performed is not con-
sistent. TLD number 59 results were variable as a result of the
operating mode of the James A. FitzPatrick facility. This TLD is
located near the James A. FitzPatrick facility exhaust stack.

The results of 1984 showed no detectable impact from direct radiation
measured outsida the sgite boundary.
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TLD (ENVIRONMENTAL DOSIMETRY) - TABLE 14

TLD's were collected once per quarter during the sample year. The
TLD results are an average of four independent readings at each lo-
cation and are reported in mrem per standard month. In 1984, TLD's
for the most part were collected approximately on March 31, 1984,
June 30, 1984, September 28, 1984, and January 4, 198S.

TLD results are organized into three groups for reporting purposes.
The groups are onsite TLD's (deflned as TLD's in the immediate
proximity of the individual facilities, at points of interest), environ-
mental station TLD's (a ring of TLD's surrounding the tpnoratmg
facilities as a group), and offsite TLD's (TLD's located cff the site
property or controiled 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 stancdard month offsite doses from the
mean standard month onsite environmental staticn doses®*. Environ-
mental station TLD's are arranged in a concentric circle and range in
distance from the individual facilities frem 1,500 to 2,000 feet. The
net dose per mean standarc month for each quarter is as follows:

uarter Net Environmental Station Dose*"
1 0.83
2 0.52
3 0.52
4 0.29

The annual site property boundary dose for 1984 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).
A general estimate can be macde based on two available TLD's located
at the site boundary. The net dose per standard month for each
quarter can be caiculated for these two locations (TLD numbers 19
and 15) east and west of the site. This calculation is conservative
since it represents the shortest distance to populated areas.

Quarter Net Site Propvertv Boundary Dose**
1 - 0.08
2 - 0.59
3 - 0.18
B - 0.49

*Location numbers 5, 6, 7, 23, 24, 2§, and 26.
*sDose in mrem per standard month.
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MILK - TABLES 16, 17, AND 18

Milk samples were collected from a combination of eight farms during
the first two months of the 1984 grazing season, and from seven
farms during the remainder of the 1984 grazing season and the
{ollowing months of November and December. The grazing season is
cornsidered to be May through October. Two of the sample locations,
numbers 5 and 45, were celeted from the milk sampling program as a
result of the 1984 spring milch animal census. These locations were
deleted in July. Sample location number 60 was added to the milk
sampling program in July as a result of the 1984 spring milch animal
census. Sample location descriptions are listed below,

Location No. Directicn from Site Distance from Site (miles)
4 ESE B
5 SSE 5.2
7 ESE 5.5
1 S 8.2
40 SwW 15.3
43 SE 8.1
50 E 8.2
L1 E 9.0
80 E 9.5

Milk samples were coilected from each of the locations in the first
half of the month and analyzed for [-131. At approximately mid
month, a second milk collection was made at the same locations. The
second collection was composited with an equal aliquot from each
location sampled during the first collection. The composite samples
were analyzed for gamma emitters and Sr-90. [-131, gamma isotopic,
and Sr-90 results are found in the analytical results section.

The gamma spectral analysis of the monthly composite samples showed
K-40 to be the most abundant radionuciide detected in the milk sam-
ples collected in 1984. X-40 was detected in evervy sample analyzed
and ranged in concentration from 1,840 pCi/liter to 1,040 pCl/lter at
the Indicator locations and 1,500 pCi/liter to 1,150 pCi/liter at the
controi location. K-40 is a naturally occurring radionuclide and is
found in many of the environmental medias sampled.

Sr-90 was also detected in all of the 58 milk samples collected during
1984. The mean Sr-90 concentration for the control location was 2.14
pCl/liter. The mean for all indicator locations (within 10 miles of
the site) was 2.34 pCi/liter. The control and indicator sample means
are similar. Sr-90 results for the indicator locations ranged from
7.60 pCi/liter to 0.80 pCi/liter. Control sample results ranged from
2.90 pCi/liter to 1.30 pCi/liter. The detection of Sr-90 in indicater
and control locations at sirdlar concentrations is indicative of back-
ground Sr-30 as a result of past weapons testing.

87



RADIATION MONITORS - TABLE 15

Environmental radiation monitors are located in 10 of the 13 air
monitoring environmental stations. Each of the onsite environmental
monitoring stations contains a radiation monitor and, in additien, the
C 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-
ating and recording range from 0.0l to 100 mrem/hr. Each radiation
monitor has a small racdicactive 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 piume
releases from the site. The monitors are not considered to be
capable of high sensitivity environmental mcnitoring and do not
detect minute fluctuaticn in levals of background racdiation. Because
of the relatively low sensitivity of the monitors (environmentally
speaking) no comparisons are macde between the radiation monitor
reacings and the readings from environmental TLD's.

*Due to repeated vandalism to C offsite environmental sampling station
(the monitor detector was stolen several times), the radiation monito~ was
moved to D-l1 offsite environmental sampling station on July 18, 12 ..



The impact as a result of Cs-137 in 1984 milk samples is insignificant
since no Cs-137 was cetected curing the 1984 milk sampling program.

The impact, as a result of Sr-50 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 leveis. The levels of Sr-90 detezted in
indicator as well as control samples is considered to be representa-
tive of background concentrations. In this regard, the resultant
calculated doses would be approximately equal.

Iodine-131 was not detected in the 358 monthly milk samples analyzed
for the 1384 program. No doses to man have been calculated due to
the lack of positive detection. The detection of I-131 in milk sam-
ples has not been routine in the past. [n past sampling programs,
[-131 has been detected in milk samples in conjunction with f{resh
fallout from atmospheric nuclear testing.

Graphs of yearly milk sample results for Cs-137, Sr-50 and [-131,
along with monthly (1984) Cs-137 results by station, are presented
in Secticn VII.



Milk samples were collected and analyzed monthly for [-131. lodine-
131 was not detected during 1984 in any of the indicator or control
samples. All 1984 [-131 milk results are reported as LLD.

Cs-137 was not detected in any of the 58 monthly samples analyzed
in 1984. Annual means for the detection of Cs-137 at all locations
are presented below.

Location No. ' Annual Mean (Cs-137)
B <5.66 pCi/l1 (LLD)
s <4.4 pCi/1 (LLD)
; «8.3 pCi/1 (LLD)
16 <6.4 pCi/l1 (LLD)
40 (control) «6.0 pCi/1 (LLD)
45 <4.5 pCi/1 (LLD)
50 «4.9 pCi/1 (LLD)
L1 <4.8 pCi/l (LLD)
80 <5.4 pCi/1 (LLD)

Annual mean Cs-137 wvalues for each sampling location are not signifi-
cantly different {rom one another. Location number 40 (control loca-
tion) showed no detectable Cs-137 during 1984, This was also true
for every indicator location. However, Cs-137 has been routinely
detected in the past.

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
1975 and 1977 (1975 was 20.6 pCi/liter and 1977 was 17.1 pCi/liter).
1974 through 1981 showed Cs-137 concentrations ranging from 26.1
pCl/liter in 1974 to 7.57 pCi/liter in 1981, The indicator mean for
1984 was less than 6.3 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
:v:l")l control result for 1984 was less than 6.0 pCi/liter (LLD re-
t).

No other radionuclides were detected in milk sampies during 1984
using gamma spectral analysis.

Previous Sr-20 data {rom the indicator locations shows that the an-
nual mean Sr-390 concentrations have decreased slightly since 1974,
Sr-90 ranged from 2.34 pCi/liter in 1984 to 7.16 pCi/liter in 1976.
The 1984 annual mean for Sr-50 was 2.34 pCi/liter, which shows a
slight decrease from the 1983 annual mean for Sr-30 of 2.81 pCi/-
Uter. Strontium-90 concentrations at the control location are only
available since 1978, The annual mean concentration ranged from
1.91 pCi/liter in 1983 to 5.88 pCi/liter in 1978. The 1984 annual
mean for Sr-9%0 (control locaticn) was 2.14 pCi/lter, and shows a
ﬁnght increase f{rom the 1983 annual mean for Sr-3%0 of 1.31 pCl/-
ter,



Human food product samples were comprised of meat, eggs, poulitry,
and vegetables. Collections for meat, poultry, and eggs were made
in the spring and fall seasons. Samples of produce included vegeta-
bles with an attempt to sample at least one green leafy vegetable
from each location. The collection of produce was performed in late
summer or early fall., Three indicator locations were sampled for
each type of media collected, in addition, a control location was sam-
pled during each collection period. Indicator samples were collected
within a 10 mile radius of the site in areas which would have a high
potential for demonst a::g possible effects of site operations The
ultimate factor cont: sample locations was the avallability of
required samples. .‘«‘:'.e*.;:s were made to maintain prior sample loca-
tions where possible.

Y offsite location (greater
! {from th it three onsite locations (less than
10 miles f{rom t! ) . oring meat collections showed delectable
concentrations I in al es. K-40 concentrations ranged
from 2.8 pCl g (wet) t .T pCl/g (wet). K-40 is a naturally occur-
ring racdicnucli <‘.e ( .‘ n the four spring meat sa“.-ies showed
detectable 1S ( 7. The detected C oncentra-
tion was in the indicat nsite sample. The 137 .es~lt for
(wet), Cs-137 was not cted in the

detected {n many environmental samples and i{s usually most

in meat and fsh, with respect to all the sample media

Cs~137 in meat o {s essentially a result of past

A testing. Cesium {s incorporated into meat tissue from feed

sources. The results detected in the spring meat samples are very

low concentrations and thus can appear in some samples and not in

others Sy review of the 13981 spring meat sample data, it {s noted

that Cs-137 appeared in the control samples (0.017 pCi/g [(wet] and

.024 ;Ci g (wet])., Cs-137 was also found in the control sample
ng 1980 (0.01 pCl/g [wet]

P kb ~
et - B

The one meat sample that showed a detectable concentration of
Cs~137 (0.046 ;ui'g (wet]) was s;i;j*:tly higher than the detected
*fr‘co"‘*a ions in control sample results during the spring of 1981,
Secause this result (0.046 pCi'g [wet]) is small, the impact or dose
as a result of this concentration is insignificant and is addressed
below

No other radionuclides were detected in the sp: " samples
using gamma spectral analysis.

Fall meat collections were made at one offsite and at three onsite

Lada

sample locations. The fall samples showed detectable concentration

of K-40 in all samples. K-40 concentrations ranged frem 2.5 pCl/g
(wet) to 2.9 pCl/g (wet)




MILCE ANIMAL CENSUS - TABLE 19

The milch animal census {s an estimation of the number of cows and
ts within a 10 mile radius of the Nine Mile Point Site. A census
conducted twice per year, once in the spring and once in the

summer. The census is conducted by sending questionnaires to pre-

vious milch animal owners and also by road surveys to locate any
possible new owners. Questionnaires not responded to are followed
up by telephone calls.

The number of milch animals located within the 10 mile radius of the
site was estimated to be 1,080 cows and three goats for the spring
1884 census. One new location was found since the summer 1983
census. The number of cows decreased by 133 and the number of
goats increased by three with respect to the 1983 summer census.

The 1984 summer census showed a total of 1,064 cows and one goat.
No new locations were found since the spring 1984 census. The
number of cows decreased by 18 and the number of goats decreased
by two with respect to the 1984 spring census.



Eggs

Egg samples were collected in the spring (May 2-10, June 6, 1984)
and in the fall (October 26, November 5-20, 1984)., Samples were
collected at three onsite locstions (within 10 miles of the site) and at
one offsite location (greater than 10 miles from the site). The only
radionuclide detected during 1984 in egg samples was K-40, K-40
was detected in the spring samples at con entrat‘rrs that ranged
from 1.0 '*Ci/g to 1.2 pCi/g (wet). The fall samples showed K-40
concentrations that ranged from 1.1 pCl/g to 1.3 pCi/g (wet).

v samples were taken during the spring (May 2-10, June §,
1984) and during the fall (October 26, November 5-20, 1984) at
three onsite locations and one offsite location. The only radionuclide
detected during 1984 in poultry samples was K-40, K-40 was de-

the spring samples at concentrations that ranged from 3.0
(wet). The fall samples showed K-40 concentration
to 3.7 pCl/g (wet)

Fruits and vegetables were obtained during the harvest season. Col-
lectons were made du September at three indicator locaticns and
cne control location. A succes tempt was made to collect one
,;,a" eaf and one non-broadleaf i vegetable at each lccation.

roadleal vegetables of cabbage, Swiss chard, and collard green
and non-breoadleaf fruits and vegetables of tomatoes and squash were
collected.

K-40 was cetected in all broadleaf and non-broadleaf vegetables and

fruits. Broadleaf! vegetables (Swiss chard, cabbage and collard

\

greens) showed concentrations of K-40 ranging from 1.8 pCi/g to §.
pCi/g (wet), n indicator sample had the highest concentr t‘;or‘ (3.
pCl/g fwe'.f',. Non-broadleaf fruits and vegetables showed
trations of K-40 ranging from 1.8 to 2.2 -C“:.,' (wet)

{ndicator location had the highest K-40 ncentration

,Net‘/.

Be-7 was the ! sample ccm., in Swiss chard.
The :e’.ecta.,. :c:cen:.‘a':.':r 0 7 was 0.41 ’*,\‘ g (wet)., The
concentration of Be-7 at the indi samgple location for Swiss ch
was less than 0.15 pCi/g (wet),

No other radicnuclides were detected in the 1984 collection
and vegetables,




Cs-137 was again only detected in one of the four fall meat samples.
The one meat sample that had a detectable concentration of Cs-137
was an indicator sample (less than 10 miles from the site). The
detectable concentration of Cs-137 was 0.032 pCl/g (wet) and can de
compared to the control sample result of less than 0.027 pCl/g
(wet), This result is a very small concentration and, as noted above
for the spring samples, is comparable to concentrations detected at
control locations during 1981, These 1981 samples showed control
Cs-137 concentrations of 0.017 and 0.024 pCl/g (wet) respectively.
The impact of these small concentrations is discussed below.

No other radionuclides were detected in the fall meat samples using
gamma spectral analysis.

The detection of Cs-137 in meat samples has been noted for all years
since 1978 for indicator samples and since 1980 for control locations
(control samples were not collected prior to 1980), 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 0.021 pCl/g
(wet). The incicator sample annual mean resuits have been slightly
higher than the control sacple annual mean results.

The historical detection of Cs-137 in meat at control and indicator
sample locations is an indication of cesium production from weapons
testing. During 1984, Cs-137 was not detected at the control sampie
locations although Cs-137 has been detected i{n the past (1981 for
example) at control sample locations. As noted above, the concen-
trations detected are very small and the impact or dose to man is
insignificant., An average annual dose to man can be calculated as a
result of meat consumption from within 10 miles of the site (indicator
sample results).

The average Cs-137 concentration in meat during 1984 was 0.039
pCi/g (wet). Assuming an adult consumption rate of 95 kg per year
(Regulatory Guide 1.109), the annual dose to the whole body is
0.265 mrem per year. The critical organ dose is 0.404 mrem per
year to the liver., This calculated dose is smmll and can be compared
to an annual dose of 20 mrem per year to the critical ocrgan (the
gonads in this case) as a result of naturally occurring K-40 in the
environment. The calculated whole body dose (0.265 mrem per year)
and the calculated critical organ dose (0.404 mrem per year to the
lver) can also be compared to the dose received from control sample
results during 1981. During 1981, the annual mean concentration for
the control meat samples was 0.021 pCi/g (wet). Using the same
consumption factor of 95 kg per year, the annual whole body dose
was 0.142 mrem per year and 0.217 mrem per year to the liver
(critical organ dose). As noted above, the 1984 control samples did
not show any Cs~137 above the lower limits of detection. However,
Cs~137 in meat has historically been present. Because of the small
concentrations noted here, cesium can be ncted in some samples and
not in other samples.
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CONCLUSION

The Raciological 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 1984 program, the major radiological impact on the environ-
ment was the result of fallout from atmospheric nuclear testing.

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
;unmd from the operation of the James A. FitzPatrick Nuclear Power
lant.
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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).

Dose estimates are not performed here for fruits and/or vegetables

since no other radionuclides with the exception of naturally occur-
ring K-40 and Be-7 were detected.
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10.

11.

12.

13.

18.

16.

18,

19.

-

Environmental radiation monitor D-l1 onsite was inoperable from
August S, 1984 (0630 hours) to August 8, 1984 (1307 hours).
Inoperability was caused by an electrical malfunction.

The air sampling pump at the [ onsite environmental sampling station
was inoperable from August 20, 1984 (1025 hcurs) to August 23,
1984 (1107 hours). Inoperability was caused by pump mechanical
problems.

The air sampling pump and environmental radiation monitor at the F
onsite environmental sampling station were {noperable from August
30, 1984 (2205 hours) to September 4, 1984 (1121 hours). I[noperabil-
ity was caused by an electrical malfunction.

The air sampling pump at C offsite environmental sampling station
was inoperable from September 26, 1984 (1700 hours) to October 4,
1984 (1020 hours). Incperability was caused by pump mechanical
problems.

The air sampling pump at D-2 offsite environmental sampling station
was inoperable from September 27, 1984 (1720 hours) to October 4,
1984 (1135 hours). Inoperability was caused by pump mechanical
problems.

Environmental radiation moniter D-1 offsite was {noperable from
November 26, 1984 (0730 hours) to November 27, 1984 (0830 hours).
[noperability was due to rapid chart paper advance. No high trips
were indicated by the high trip lght. The high trip lght was
verified toc be operational. The chart paper ran out prior to its
scheduled replacement date because the chart advance circuitry
malfunctioned which resulted in the rapid chart paper advance.
This was replaced by an instrumentation and control technician in
the feld. The chart paper was replaced and the monitor returned
to normal operation on November 27, 1984 (0830 hours).

The air sampling pump and envircnmental radiation meonitor at K
onsite environmental sampling station was inoperable from November
29, 1984 (0030 hours) to November 30, 1984 (1600 hours). Incper-
ability was caused by a power cutage due to a transformer failure.

The air sacpling pump at D-2 onsite environmental sampling station
was inoperable from December 10, 1984 (0909 hours) to December 17,
1984 (0845 hours). I[noperability was caused by a blown fuse.

The air sampling pump at G onsite environmental sampling station
was inoperable from December 12, 1984 (1607 hours) to December 17,
1984 (1022 hours). Inoperability was caused by pump mechanical
problems.

The air sampiing pump at the D-2 onsite environmental sampling
station was incperable {rom December 17, 1984 (0830 hours) to
December 27, 1984 (1030 hours). Inoperability was caused by pump
mechanical problems.



EXCEPTIONS TO THE PROGRAM

1.

Environmental radiation monitor ! onsite was inoperable from January
13, 1984 (0715 hours) to January 16, 1984 (1115 hours). Inoperabil-
ity was caused by an electrical malfunction.

The air sampling pump at the K onsite environmental sampling station
was inoperable m February 10, 1984 (1000 hours) to February 13,
1984 (1000 hours). Inoperability was due to an I&C technician's
failure to restart the air sampling pump after environmental station
maintenance.

The air sampling pump at the C offsite environmental sampling
station was inoperable from March 6, 1984 (0930 hours) to March 7,
1984 (0930 hours). Inoperability was caused by pump mechanical
problems,

The air sampling pump at the J onsite environmental sampling station
was inoperable from April 18, 1984 (0958 hours) to May 17, 1984
(1415 hours). Inoperability was caused by pump mechanical probdb-
lems. All spare air sampling pumps were also being repaired during
this time interval, and were not available until May 17, 1984,

Environmental raciation monitor C offsite was inoperable from May 5,
1984 (2100 hours) to May 15, 1984 (0857 hours). [noperability was
caused by vandalism to the environmental station (the monitor de-
tector was stolen).

Environmental raciation monitor C offsite was {noperable from May
22, 1984 (0937 hours) to May 26, 1984 (0745 hours). [noperability
was caused by an electrical malfunction.

Environmental radiation monitor C offsite was inoperable from JMay
7, 1984 (1045 hours) to June 4, 1984 (0830 hours). Inoperability
was caused by vandalism to the environmental station (the monitor
detector was stolen).

The spring collection of GAMMARUS did not contain sufficient quanti-
ties for Sr-89 and Sr-90 analysis as required by Table 4.3.1, Appen-
dix B of the James A. FitzPatrick Nuclear Power Plant Environmental
Technical Specifications. As required by plant procedures, three
attempts were made to obtain sufficient quantities of GAMMARUS for
analysis. The unavailability of GAMMARUS is most probab.y due to
the unseasonably cold temperature of Lake ontario and the delay of
the spring lake turnover. Few GCAMMARUS were inhabiting the
shoreline shallows during the spring samplng season. Ancther
sample collection of GAMMARUS will be attempted before the second
sample collection in late August.

Environmental radiation monitor J onsite was inoperable from July 186,
1984 (0001 hours) to July 19, 1984 (1334 hours). I[noperability was
caused by vandalism to the environmental station (the monitor de-
tector was stclen).
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ment: Assessment of Dose to slan, L9:9.
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HISTCRICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
2:2337:2‘;/‘ s MEAN U?V’T:??ORNU MAXIMUM MINIMUM RANGE |
1984 0.09 ONLY ove | vama soryr |
1383 0.10 0.06 0.14 ' 0.06 0.08
1982 0.08 0.01 | 0.06 l 0.04 0.02
1981 | o.19 0.00 | o026 | s | 0.0
1980 | .01 oot | o.0e | 02 | 0.0
1979 l 0.07 0.08 ' Q.13 ’ 0.02 l Q.1
1978 | 0.08 0.08 | o0.083 | 0.0 | o
1977 AP VI B BRI -
1976 | o0 | R DATA -
1975 PR N I ANETRER
1974 L i Vo gae ¥ ox 1 aod § i
:og.né?ggr'su[‘- | e — I - | = | | e
! INDICATOR | -
l reriphoeen MEAN | orynation | MAXisus l MINIMUM | RANGE
I 1334 | o0.22 | o0.06 | 0.31 | o0.21 | 0.10
1943 0.3 0.23 0.6 | 0.7 [ 0.52
1382 | o6 | 0.6 0.38 | 008 | 0.1
1381 §.26 srs | seoo | our | isa
1330 oos | sos | gas | g0 | o
1973 | 096 | o.es a0 | eos | 1.02
1978 | o1 | o.08 09 | o.08 | 0.14
1977 | - . 0.6 e | o009 | 1m
1876 | 2.0 1,38 ea0 | 100 | 2.0
1873 | sp2s | e woo | _so0 | 3200
1974 AT aor | sus | 1.22 | §.72 |
nr.g;}rg;?g!ﬂowu | NG DATA Lo | — | - | -




V1l EISTORICAL DATA

Sample Statistics from Previous Environmental Sampling

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

Special Considerations:

1.

Sample data listed as 1969 was taken from the NINE MILE POINT,
PREOPERATION SURVEY, 1969 and ENVIRONME! MO
- - L ‘A . - - D

Aty 4 » v,

Sample data listed as 1974 was taken from the NINE MILE POINT

NUCLEAR STATION, ENVIRONMENTAL OPERATING REPORTI. 1Ihe
ta 1s pre-operatic ) ames A. tzrat Nuclear

Power Plant, which started commercial operation in November, 1974.

Sample data listed as 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,
and 198 was taken from the respective envircnmental operating
reports for Nine Mile Point Nuclear Station and James A. FitzPatrick
Nuclear Power Plant.

Only measured values were used for statistical calculations.



HISTORICAL

ENVIRONMENTAL SAMPLE DATA

CONTROL

Mollusks
S§r-50 pCi/

g (wet)

MEAN

DEVIATION

STANDARD

MAXIMUM

MINIMUM

RANGE

INDICATOR

1984 0.020 0.016 0.031 0.009 0.022 |
1283 0.035 0.007 0.04 0.03 0.01
1382 0.03 .o | 0.08 0.02 0.02
1981 | .06 | o.c08 | 0.8 000 | o
1930 | 007 | o0s | o l 0.03 0.08
1979 ' 0.07 0.08 g.19 l 0.02 ' 0.08
1978 2,14 | 0.02 9.18 | Q.12 ' 0.03
1977 a 4 2 A 28 ' A np ‘ o |
1376 pr :&Li il R . e,
1375 | e~ R . | s | o
1974 . . N T .
WETE | SR I N SERIRT M R
|

¥ollusks
Sr-30 2Ci/g (wet) " 7
1994 0.060 | 0.069 | o0.130 | 0.026 0.106
1983 0.11 9.03 0.14 | 0.07 0.07
1382 2.0 | 0.0 0.12 0.07 0.03
1381 0.006 | 0.080 9.132 0.00¢ 9.127
1980 9.11 | 0.03 9.14 ' .07 i 0.07
1979 0.10 ' 0.06 0.17 0.08 0,12
1978 oq6 | 0.3 0.18 0.0 | 0.0
1377 0.10 ' 0.02 o.r | o0.07 0.04
1976 0.5 | owme o | o poyT
1975 0.17 ! 0.04 ' 4.19 | 0,14 | 0.08
1974 .12 ! [oh1 A 4 ove 2AZA ' ) o) oind
'vqg.g}?;?ngugl;: 0.12 I 9.17 l 0,24 0.01 | 0.23

>

«
[ 5]



HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
::i‘;:‘:;i/( - MEAN DS&?:??&P MAXIMUM MINIMUM RANGE
T aw i =1 =
1983 L — — J— —
1982 <LLD — — — —
1981 — = T a
1980 Q. P SN - .
1979 a = b o= | =
1978 0.02 oy owr | oama ponyT
1977 = - P TR el
1976 | w0 oum I - ===
1975 =l P RN e =i
1974 IR ek TR -
l |
Mollusks
l 1984 | <ud J— — - pu—
1943 | - — g _—
1982 | qua . e . .
1981 oo - s i o
1980 e T - 7 s
197¢ | 0.0 0.03 0.07 0.01 0.08 |
1978 | o.08 9.03 0.07 0.0 0.06 |
1977 — . o = i
e o4z | omx | ow 2ATA son
1978 | omr e et R [ .
1974 | omp P M T - 1
(pag.0fRETIONAL ey R e e

101



HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
:::;ocl?z:d‘;at::e) MEAN oi;‘::?l“ok: MAXIMUM MINIMUM RANGE
T % 0.047 0,040 | 2.078 0.019 0.0%6
1983 0.14 oy | owe DATA POINT
1982 <LLd — — p— —
1981 | s0er | oer | 0032 | o0 0.01
1980 | o2 | oy | o | oam | sonw
1978 | 9.02 oNLY | ovE ' DATA ! poTNT
1878 | 200 | oo 1 oo 1 oo 0,02
1977 SN YR B -
1978 WP PR MY e -
1975 W R TR e =
1974 | e AN BN —
R R P R R
INDICATOR
fottom Sedinent
§r-90 sCt/g (ve) | )
i 1934 | o0.038 | oc.062 | 0.100 | 0.011 0.089
1943 | oos | omy oxt 2ATA ronvr
1982 201 | 0.0 7,06 2.013 9.047
1981 oo | oo0r | o0 2008 2,018
¥ 1980 | oo | oocos | oo 0.01 0,506
1379 g0z | 020 | o0e | oo 2.0¢
1978 | .05 | oy o | o 20137
1977 _omn . T PN re
1976 0,06 0.20 008 ! oos | 00
1975 pas | aze | nee | s | s
1974 | oo | 0 1 | |
QTR CEMOLTTE | oa0 | oo | o | ap | s




HISTORICAL ENVIRONMENTAL SAMPLE DATA
: CONTROL

toliua MEAN | pevmion | MAXIMUM | wixiow | RANGE
T Qw | o= b = B
1983 <LLD — -— ane —
1982 , Ly ' — [ p— — P
1981 N e . e =
1980 PO S e R -
1979 ' <L ' - l — ' — —
1978 | oor | M P e
1977 bonie - o b o e
1376 ! N0 DATA ' — — | - -
| 1975 1 . - | - S
I (oo | T o [ — [
o TV MR YRS N R

e ‘ MEAN | ovnianion | Maxmuw | winimum | Rasee
1934 7 2.2 | omr | ov | DaTa POINT
1943 | e - . - iy
1982 | cua pd e - -
1981 | o.08 oMLY ONE ~DATA SN
1930 | aia as 5 e p
1979 a N - - o ]
1973 0.99 0.80 | 2.10 0.24 1,86
1977 am e g iy —
1978 0.18 oL ove | pama PozNT
197§ | oot o — | p— —
1974 2.2 | oMLY R4 DAZA poner |

/pgc_.q}c’q‘&:mn[_ .08 ' oLy oNE 2ATA hat) Kne




HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
3%1';'5:/' L2t WEAN ni{,ﬁ'?;‘o",f ‘ MAXIMUM | MINIMUN RANGE
1984 <L I
1983 o e -
1982 Lo PSR T PR e
1381 0.034 omr | o | oam | sonrr
1380 | a1 R R -
1879 ¢L1D — ‘ — ' — ' P
1978 oL _— b o 1 = b
1977 Py, R IR MU
1978 Laae 1 ok oo 1o oo b o
i | o oar =1 o 1 .. .1 __=
1974 L AN N R -
soe.abeaiTIoNaL Il T RTINS L e
INDICATOR |

- STANDARD
‘ﬁﬁ???u;su; pres MEAN DEVIATION | MAXISUM | MINIMUM RANGE
1984 L @en | e b v ) s ] e
1943 L dia . p— —
1932 e " ai a a
1981 0.060 | omy ove DATA | 20137
1989 e am RN T 4
1973 0008 | owr or | mam 01T
1978 oot L BT . e
1377 aoL — T el bl
1975 | vo sama 2 B . 1= . ek
1974 amt L e . l Bal.
'm.gﬁ-’as?r:onu T T =k i L




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

:::g: :4.::7:‘?:?7) MEAN og:::?‘lokuﬂ l MAXIMUM MINIMUM RANGCE

SErneay ST T omr | ow | opama POINT

1983 0.24 0.08 ‘ 0.29 0.18 0.11
1982 | o.m2 0.33 | 0.5 0.29 0.46
1381 | 0.2 .21 | 0.2 o0 | o.m
1980 ' 0.42 0.2 | o §? 0.29 0.28
1979 ' 0.47 0.10 ' 0.5 0.40 0.14
1978 ' 0.61 0.18% ' 0.71 0.30 | 0.21
1977 | . 08 | o7 | 0.62 0.1
1976 | _ane P DI TN
vy | 0.40 0u0 | 0.0 | o0 0.20
1974 | 0.1l oNLY l ok 1 ' —DATA . POINT

opg.0diirons e PP TR R S T

INDICATOR

Rums S, WEAN :mfr‘f:,. MAZIMUM | MINIMUM | RANGE '
1984 | 0.49 0.83 1.08 | 0.0 1.06 |
1983 0.33 0.11 0.43 0.18 0.28
1982 0.20 0.11 0.30 0.08 0.28
1981 0.23 0.04 0.27 0.19 0.08
1980 0.3 0.40 0.94 0.12 9.32
1979 0.4k 0.48 1.00 0.13 0.87
1978 0.99 0.80 2.10 0.2¢ 1.6
1977 " 2.27 1.90 6,10 | e.m 3.79
1976 2.48 o.66 | 290 | 2.0 9.90
1375 | 0.8 o.os | 300 | 0.0 3.20
1974 0.40 0.26 | 0.8 0.21 0.37

'"g.q}&?a’rlouu* 0.38 0.09 ' 0.4b l 0.31 0.13
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
e A MEAN Di{,?;;‘?,‘o",f WAXIMUM | MINIMUM | RANGE
‘ 1984 D — — p— —_—
1983 <LLD —_— —_ — -—
1982 L ' - - - ' P
1381 | <LLD = T s l —
1980 l <LLD | —— | ‘ p— ' —
1979 ' 0.08 | 0.04 i 0.08 | 2.92 ' n.24
1978 - .028 ' oNvLY - | DATA l beine
1977 -t M P, i JRGr SR
1976 AT R N ST
1975 PR o R K e L
1974 PR YR W - T
PO S R S I B
! INDICATOR I e
L %..&_‘C“g - ‘ WEAN | oedietioy | WAXMUM | wivwow | mawee
| <> | | ﬁl——g— -
1983 | o | o 0.6 0.06 0.10
1982 I SR o B
1981 4.7 | a7 " 3.9 l 1.4 ' ‘&
1930 aad ol Tl R O
1379 | o.06 p01 | oor | 0n ).
1978 | 008 | 0.0 0.08 208 | 0.00 |
1977 | am s dy | e i |
1976 l wame | o o ) e ]
1973 ey N TER e e
1373 | g2 | oy | o ' 247 | snee
‘M(-Q&%?"OHL‘ ' 0 _DATA | —= ' —~- ' - ‘ -—




HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

?G:%.&l%gu' _— MEAN Og?:?l‘:ﬂn MAXIMUN MINIMUM RANCE
1984 0.06 0.03 0.08 0.04 0.04
1983 0.07 0.03 0.10 0.08 0.08

1982 0.09 ONLY ONE | paza POINT

1281 | 0.00¢ 0.066 | o0.166 | 0.082 ' 0.094

1980 0.102 oy | o | sam ‘ POINT

1979 0.10 0.02 ' 0.11 | 0.08 0.03

1978 ‘ 0.14 0.01 ' 0.1é ' 0.13 ' 0.01"

1877 | 0.9 Phind | o | oam POINT
1976 Lt M . e —
1978 P RN NS S =
1874 Lo FEOTEG e AT o
!ut-nug?r!nnal‘ ' vm mamy —) | o — ' ——

INDICATOR - '

e MEAN ﬁcfm" MAXIMUM | MINIMUM |  RANGE
1984 0.18 0.02 | o.214===r 0.16 0.05

1513 0.18 0.03 0.21 0.16 0.08
1342 0.23 0.10 0.30 0.16 0.14

1981 0.193 0.0%8 0.274 0.138 0.136
1930 0.64 0.86 1.64 0.16 1.8
1379 0.19 0.01 0.20 0.17 0.03
1978 0.1 .04 0.21 0.13 0.08
1977 0.40 0.46 0.73 0.08 0.68
1376 NO DATA — — — —
1375 NO DATA e | o - -
1974 o — — P T
'pqi.gég!qs;!nonu'\ NO DATA —— ' ——— — ' —




HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

o semsies i Lo mxmuzﬂmuua RANGE

1984 <LLD — -_-:;- -Tli — s

1983 <LLD —— -—- , — —
1982 0.006 ' 0.006 0.013 ! 0.002 0.011

1981 PR S R T
1930 | coos | .02 | 0007 | a.002 0.00%
1979 0.018 0.012 0.033 ' 0.008 | 0.02S
1978 | 0.010 0.004 0.008 | 0.008 0.011

1977 ' 5.07 l 0.03 ’ 0.14 , 0.02 0.12
1878 ‘ 9.28 | 27 | 0. | o.08 9.7%
s . s boaa bosia b a2 0.06
1974 | ogr | o002 | o0 | oo 0.08

fans-nssggr'vwsa» e D gl A PRk NGt Tl e

INDICATOR

e e e
.

Tk tien ' MEAY | gunaTion | MAZIMUM l MINIMUM | RANGE
I 1984 S A N -
1983 | @ s Gyl ol —
1382 | .01 | o001 2.005 | 0.002 0.003
1331 | 0.002 | owv arr | oama ’ 201NT
1980 | o006 | o.os | o013 | 00 | 0.010 |
1979 | 9.019 | 0.01 ‘ 0.06 | o.01 ' 0.03 |
1973 l 0.003 | o.006 | o2 | o.006 | 0.02
1877 l 007 | o008 | o028 | .03 ! 0.21
1376 | o2 | ous | 22 | ges | sy
1373 | 008 | 003 | oas | 602 |
1374 | o2 | 0ss | 20 | oer | 2
‘99g.08E94TI0NAL) | 023 | o1z | os1 | o030 | 4.




HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL
M tupion MEAN ,i{,‘,‘;‘?,‘o",," waximuy | owinivem | Rance
S S N NP A AP B
1883 <LLD J— -— — o
1982 0.004 0.001 0.008 0.003 0,002
1381 | o.018 o001 | o.os | o.0u | 0,00
1330 PPN TS B N T
1979 0.07 0.0é l Q.0¢ l 0.94 ' 0.0%
1978 | o _ —
" I TAL BT P AT P
1976 | 0.24 9,08 a1 - 014
1875 — - I T
L - RS S W
e TR ST i By tpleec e
INDICATOR |
b semples MEIN | ortiation | MAxmus | wivwum | Rawce
1984 =Q <L | e - e -
1983 | i | - - e
1982 | 0.006 | 0.001 0.004 0.003 0.901
1981 | 0.081 9.021 .10 0,027 0,071
1830 | a1s T — p— _ |
1979 l LD I — — — o l
| 1978 | o.01 | 0.001 0.01$ 0.014 | 9.c01
i 1977 | 6.0 | .08 0.26 | 9.03 L 0.21
' 1976 | o2 | ous | o4 | o1z | o2
| 187 FAR i e = R
1974 s * R
| vog.0deaiTIoNsl | sooama | o= | < T s




HISTORICAL ENVIROMMENTAL SAMPLE DATA
CONTROL
Y;Et’lhuz Gross leta MEAN D:;‘::?;‘ORND MAXIMUM | MINIMUM RANGE
1984 | 3.41 0.85 $.20 2.0 | 2.8
1983 2.98 1.74 7.92 1.47 .48
1982 2.4 0.43 ' 3.2 1.8 ’ 1.4
1381 1.24 2 | oss | ots | a9
1230 2.50 0.00 | 3.8 f o7 | e
1378 1,08 088 | a0 | 2.0 ! 2.70
1978 1,88 1.8 ’ .10 ! 0.%0 | $.460
1377 | 10.8 14,8 ‘ 49,13 | 2.0 ' 46.8
1975 | 2.0 0,562 we.00 | 430 ! 184.10
17 | 49,33 €2.79 1s0.00 | 1.0 | 1es.00
1274 - a0r | eso | .80 | o.10
see.nbtaaTioNsL) e Tiguclly NI Bapetgls g
i 1¥DICATOR ~ P
Lake Sanes Srens Beca ‘ WEAN o‘{é{‘f?ﬁ,“.‘ l MAXINUM | siviMum | Rance
T 1984 | 3.98 | o098 | S8.90 | 2.20 | 3.70
1383 | 3.3 l a9 | 790 | 0.7 7.3
1382 | 2 | om o7 | 13 1.6 |
1381 | .98 e |osa  lora | s ‘
1380 | 300 | 0.6 | 5.0 205 | a.rs l
1973 1.2 | 1.06 6.0 | 2.0 | 230 |
1373 4.53 ’ 22 | 1.0 | 0.0 ’ 10.50 |
1377 1s.90 | 21.00 700 | 100 | es.00 |
1378 a1.76 | ss.2 9200 | a0 | 1se.90 |
1973 | 1526 | 17.08 w00 | o0 | a0 |
1974 | s | 20022 £0.00 ' 5.30 . s3.70 |
(9'2-01}3116?*?0‘441,‘ ‘ NC ZATA I —_ e l —— l - '




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
b sasples MEAN | giyiatioy | MAXIMUM | winMow | RANGE
T 198 | 6.032 | A6:58;-w _<ﬁo.o;;7“_'» _o.oxs 0.023
1983 0.050 0.009 0.060 0.040 0.020
1982 0.047 0.009 ' 0.08$ 0.027 0.028
1981 0.042 0.016 | 0.062 0.028 0.024
1980 2.0 | 0.032 | 0.110 0.029 0.081
1379 0.04 0.01 l 0.06 0.03 0.03
1973 0.09 | 0.08 | 0.20 ' 0.04 0.16
1977 9.12 ONLY | ONE | _DATA 200NT
1976 ' 0.12 ONLY ONE DATA POINT
1975 | o . . . -
1974 E acie 037 | o 9,09 5,85
/a.c.nlié?yxnn; ‘ | namy s s o 3 el
INDICATOR _
A S et l MEAN :{:m‘:ﬂ MAXINUM | MINIMUM RANGE
s=137 pCi/g (wet
1984 | 0.043 0.008 | o0.061 | 0.033 0.028
1983 | 0.0%0 0.009 0.060 0.030 0.030
1982 | 5.080 0.008 0.064 0.034 0.030
1981 . 0.061 0.021 0.10 0.027 0.073
1330 ' 0.061 0.029 0.100 0.020 0.979
1879 0.10 0.14 0.55 ' 0.02 0.53
1973 0.08 . 0.02 .10 0.03 0.07
1977 0.9 | o 79 0.13 0.46
1375 | 1. | 1.6 1.0 | 0.5 1.40
1975 | 18 | 622 | 10 1 s | 60
1374 | 0.7 | o. se0 | 0.08 6,22
/pqg.qéggqs?noqu ‘ 0.06 ' 0.04 | 0.13 l 0.01 l 0,12

111




HISTORICAL ENVIRONMENTAL SAMPLE DATA |
CONTROL 7

g:;o“;g:?’l MEAN Dg?:?;‘on: MAXIMUM l HINIMUM RANCE

% | o.n | oy n—1~~ ONE vi " oar 20
1383 0.89 ' 0.08 ' 0.97 ' .82 0.18
1982 2.04 2.18 , 5,20 [7 0.78 4,88
1381 | 068 | o078 | o.es | o0.m 0.384
1380 ’ 1,10 000 | 1.0 I 1.19 2.00
1979 .80 0,268 | A0 ! Q.50 ) Q.39
1978 i TN TR e X
1977 — N T ot CAE Y
1978 I . M T LA
1975 Q e . R Lo
1974 ATy DU I . _
se¢.0B884T10¥aL) i M l - l e .

INDICATOR

Lake “ater ma | enens l MAXIMUM | MINIMUM | RANGE

$2-30 2C4/1
9 | o8 | oar | 10 | o.80 550
1383 0.83 .21 | 1.0 9.60 9,50
1982 1.08 o8 | 307 9.40 2.67
1381 9.74 0.08 0808 | 5.ser 2,208 |
1330 .00 0.20 voo | oge | o4 |
1379 .86 | 0. 10 | oua | o4
1973 0.0 | 0.3 10 | 4 40 | 0.70
1377 oo | emyr | o | oam | sore
1976 P R N e e
1978 | o oy, W ey T
1374 %0 DATA -l - -

'ng.q#?tzs;rio'up ! NG SATA — ' e - —

114



HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

Sr-89 20L/1

Lake Water

HEAN

STANDARD
DEVIATION

MAXIMUM

MINIMUM

INDICATOR

1984 ot - i —
1983 L - . _— i
1982 o o - i -
1981 ' L - —— F ‘ o
19480 ‘ 1.4 0.07 1.4 l 1.3 ' Q.1
1979 ' 9.70 0.14 0.80 0.60 0.20
1973 - . _ L
1877 - . R BT T
1976 e . I Pl
1975 Fn L I .
1974 AETRS — | —
pag.nbEdiTionar e YCTUN B i { A | |

. STANDARD

35-:39":::?’ MEAN OLVIATION | MAXIMUM MINIMUM RANGE
1984 L - | e T . | p<a
1932 ! 0.61 | omy ONE DATA P0INT
1981 0.78 oONLY. oNE RAZA or o i
1980 | 6.0 | i oNE DATA ) br
1979 B - e il
1978 0.70 0.10 0.80 9.60 0.20
1977 | e | R, il e
1976 | om e = e -
1975 -— v ANE :A;ALAAJ, P
1974 T L riae AT

59
'm-okmlom*




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
Air Particulace 2 MEAN ummon“o MAXIMUM MINIMUM RANGE
Gross Beta pCi/n
1984 0.026 0.007 0.081 0.013 0,039
1983 0.024 0.009 0.085 0.007 0.078
1882 0.033 0.012 | 0.078 ' 0.011 ' 0.067
1931 9,168 o35 | o.ses | oo | 0.3 |
1939 0086 | o006 | o201 | 0.000 | .28
197¢ g.077 1 __0.08¢ ' Q.703 ' 9.010 g.5%3
1978 0,14 ' 0.13 ! 0.46 ! 9.01 ' 0.6%0
77 0,02 gor | 0140 ! 2.01% 0,128
1976 - .03 0,240 | 2.00¢ 0.224
e l g.08¢ ’ 2040 1.294 | n0.008 ' 0.2%6 |
1974 _ sy | naes | noar 0,207
- 'nt-n;?g?mu ) I A% ' A g . A '4m ' A 1A n.410

INOICATOR

‘;i:.:‘;:::“igzta, MEAN ns:iv‘:‘aﬂ#:" WAZIMUY HINIMUM RANGE
1984 | o0.028 | o.008 | o0.088 | 0.000 - 0.058
1943 |  0.023 | 0.009 0.062 | 0.001 9.9%9
1982 | om0 9.113 9.001 0.112
1981 oust | oaas | osas | 900 9.824
1380 | s | 0.0 | 207 | 0.002 0.208
1979 soss | 08 | a2 | .00 9.270 ]
1978 2.0 | 0.0 0.8 | o.01 0.33
1977 | 006 | 0.0 0326 | 0.002 0,326
1976 .07 | 9.912 o091 | 9.202 9,189
1975 | 5067 | noee | nuss | aee v 508 |
1974 I RTTEN BRI g aes 2.003 2.392

(pog.aBeR IOV L) | s | ngee | a0 9.130 9.390

116




HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

STANDARD
MEAN 1 pgviaTiON
_——————  —— ——  —— - — -~ ——

| 21.2 l

I MAXIMUM I MINIMUM

!

|
| 0 21.8 |
| 94.7 |

49 .1

-
'

1374

1969
pes.APEsATIONGL

i INDICATOR
STANDARD

} o g 18 MEA! OLYIATION l MAXIMUM l

Bd pdyom wtd
e -

98.1 | 370

116.9

1369
IPRE.APERATIAY LY




HISTORICAL ENYIRONMENTAL SAMPLE DATA
CONTROL .
Milk Samples MEAN USE‘W:??ORN“ MAXIMUMN | WMINIMUM RANGE
ot e, P W | e
1983 <L - — | — —
1982 o — | — | = 1 =
1981 | <n — | - | - | =
1980 | 1.4 | omr | o | paza POINT
1979 | az Sl P . e
1978 T | = | = 1 = ™
1977 g - R e D
1978 ey - R B e
1978 Momn | | — | — e
1974 e G I A e
'aqr.n‘ﬁ?ggwﬂu \ ' — . ‘ = | . ‘ —_—
INDICATOR
‘*f;f;:vl-' MEAN mmf:,. MAXIMUM | MINIMUM RANGE
| 1984 aw | o= e | — | e
1983 g — . " -
1942 e . . = .
1981 v . o= = -
1930 6.9 6,23 | 5.0 9.40 8.40 |
1979 ea r— FRWIRLVREE |
1273 0.19 ony | oxe saza | zomy
1877 0.20 9.14 ‘ 022 | -0.40 0,62
1376 1.20 cor | aso0 | 0.2 4i. 98
1375 | .37 060 | 2.99 | g0 | 2.8
1974 3 | 0. | 200 | o0 | 10
(pag.qBEaATIONL T . D




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

STANDARD

Reading arem/Standard Month

AEEcdmph
—_———

3.90

-9
-

0 -
. fedl

tovironmental TLD's Quarterly MEAN ‘ MATIMUM WINIMUM
N {oeviation | MRATREA 4 HEE
|
i
|
i

1983 I S. |
l

e
v rh

1984 | .87 | 1.00 8.2

|

!

South STANDAR

§.90

Pes.NPEALTIONAL

ol —d £ 4 0 TR T - 1 e wam 1 S gt < - % A 1
flacification oo Savirsn=ental Sample Statistical Acal7sis |
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

:m :gzj‘cmz) . MEAN szmﬂun MAXIMUM | MINIMUM RANGE

W
1983 <L — i 5 -
1982 s e P ey e
1381 l s 1 em. ] o § e ) s
1280 I P P N e
1979 ' b CONTROL ' DATA ‘ ?R!CRTD' 1920
1873 l ! l l
1977 l ! l l
1976 | | | 1
1975 | | |
1974 ; l I
nog.nwg?r'em‘v | ' ' | ‘

INDICATOR I

st i | wgn | iy | waxieen | mwwen | nasee
1934 | @td | = | e | e —
1943 | aw - rirs i —
1382 I QLD ‘ — — — p—
1981 | @3 | o il —
1339 I 944 - ' — ' p— —
1879 Lgid L ame B e | o -
1978 b o | e I -
1977 | ot - e e T
1376 | omt - = . S A - -
1978 2 Tl ke ok s L i T e
1374 | wooama | — iy, i -

'por_.q;'g?rvqn:y | wosaza | — - - ‘ - ' - |




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
ik e MEAN | gevamion | MAXmuw | svieow | Rance
N @ | — - —
1983 <LLD —- — o R
1982 <LLD — —— - - —
1281 | 1.0 ONLY | owe | oama | somsr
1940 | aza I e
1979 - eas | 33 3.4 0.8
1978 l € 23 | 1,98 ! 7.8 ' 2.4 .4
1977 | v l coNTRor | oama | seconmol  sevs
1975 | i |
1975 | | |
1974 3 I |
9og.0bEa1TI0Ns gy g i WY e
INDICATOR | .
st | oW | ooy | Wy | wvwen | wavae |
=137 pCL/1
1984 | < | — | e —
1933 | 510 ONLY ONE DATA POINT
1982 | 6.26 4,41 18.0 1.1 14.9
1981 7.87 5,95 29.0 4.3 _26.7
1989 9.7 4.9 21.0 6.0 7.0
1979 9.4 8.0 40.0 2.7 37.3
1973 9.9 7.1 33.0 1.4 29.6
1977 ' 17.1 1.9 22.0 11.0 11.0
1978 | T.8 D 12.2 4.0 9.2
1375 | 20.¢ 7.8 wo | 60 | 300
1374 | 2. 10,8 §1.0 13.0 48.0
rrmq}?ﬁ’rmn:y | wo oams - — . S
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HISTORICAL EMVIRONMENTAL SAMPLE DATA
CONTROL
e o MEN | piviation | MAximuM | wouwew | Rance
T T p— -
1983 aw - =
1982 ‘ <LLD — - ' - ‘ pa—
1981 I S P I e
1380 P N PN O
13979 , N0 ' CONTRCL , DATA ’ PRIOR 7O ' 1880
1978 | l l I |
1977 l | | | |
1975 | | | | l
1975 | | | |
197 : | | |
ser.aBea4TI0N s ’ ' l l

INDICATOR

i
- l STANDARD -
£3gs - q !
:’5137 P | MEAN ORVIATION ' HAZIMUM MINIMUM RANGE

l 1984 | s | = | = | — e
1383 | s | — | - - _—
1982 N — - I, =
1981 | 344 ! — . —_ - p—
1380 |l a0 | = | = | = um
1979 Wy T e N R
1378 l QoL l - — ' e | ——
1977 P D R R
1978 @t | e | e | e | e
197§ ! oot l — e | — ' —
1374 vo oara | — —— ' e — 0"

99 8eR LTIV AL Y S Y S e
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HISTORICAL ENVIROMMENTAL SAMPLE DATA

CONTROL
e reed crove | WA otyiatioy | MAXMuM | winiMu | RANGE
S I M 3 gt HEVSS SR e
1983 <LLd — - — —
1982 | auo il NP a -
1981 | . — —
1980 ‘ <LLD — | -— —_ —
1979 NC CONTROL ' DATA PRIOR TO 1980
1978 | | |
1877 | l |
175 | | i
1875 | | |
1974 l l
1] .n&'g?m‘#: i ‘
—— e ——
g‘;?-’:ﬁf.??g:c e | wew | opgiarion | wazmuw | winiwew | Raee
1984 | < — — | e —
1983 . — rdes - =
1982 | e - P e -
1981 | an — e — —
1280 0001 | 2.26 0.06 0.008 | 0,086
1979 aw | — - _ |
1978 0.01 ONLY oxe DATA ' POINT
1977 o " g e
1376 | ot | e | e e
1975 W s e R
1974 | oaez | o0e | o 006 | 0.0
rpg{.g&?ge?r'oﬂt ‘ 0 _DATA | —- ' — — ‘ —_




HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL

2:::37 S8t/n teet) MEAN o:;?:?:lonuo MAXIMUM MINIMUM RANGE

e T awm § e ] e L o

1983 <LLD -— - —= —
1982 <LLD --- ' —— — oo
128 | o.0m | 0.008 | s.02¢ | o0 0.007
1980 ] 0.01 ONLY ! ONE | DATA ROINT
1979 NO ' cgug;_' DATA PRIOR 10 1980
1978 | | |
1877 | | '
1876 | I l |
1975 ’ | |
1974 | | |

s0g.nBEsiTIoNAL | ‘ l '

INOICATOR_ o =
st e sta | mvistien | MAXINGM ’ MINIMUM | RANGE '
s=117 pCi/g (wet)

1984 0.04 0.00. | oc.08 | Tfs | 0.02 |
1383 0.02 9.01 0.04 0.01 0.03
1982 0.034 0.026 0.08 9.02 0.06
1381 0.0 | 0.021 0.068 0.023 0.04%
1930 0.00 | 0.013 0.062 2.009 0.02
1979 .00 | o.0m 0.07 0.01 0.06
193 0.021 0.011 0.04 0.013 0.027
1977 l oot e, — - .
1978 I - - - —
1373 | 6.0 ’ oco | o0 0.10 0.00 |
1974 | o oaza — s el

/pog.aBEaiTIONIL  maml o o — —




HISTORICAL ENVIROMMENTAL SAMPLE DATA
CONTROL
::gosz}:‘(e:,v) MEAN ugﬂ?;\oﬂnﬂ MAXIMUM ' MINIMUN RANGE
1383 0.18 0.09 0.32 i 0.10 0.22
1982 ¥O SAMPLES ' RECUIRED ' N 1982
1381 X0 | sawrzs | srorram | o¥ | 1oay
1930 | o.063 | 0.0 | 0.3 | o.c08 | 0.182
1879 ' NO ’ SAMPLES ’ REQUIRED l o ' 1979
1978 ' w0 | suars ' az:c:az:! 1§ | 378
1377 ! o | oor | o02e | o4 | 0.
1976 | ¥O DATA - I . —
i | 0.13 ' 9.10 . 0.26 0.0 | 0.22
1974 L mee 3 0 F )
| A N R o,

Ng.ﬂégg?ﬂ’m! | A NaTy
5 INDICATOR |
f e e ——

g:féos;?":?;'u.-yx ' MEAN ' :{3?:}'?:‘ ' MALIMUM | MINIMUM RANGE
l 1934 ﬁzm? Iy 1984 |

1943 | o018 | 0.18 0.47 0.03 0.4b
1332 %0 | saeves REQUIRED | I¥ 1982
1381 ¥0 | saers asorzam | v 1981
1230 2076 | 0.082 0.140 9.008 0,112 |
1373 ¥0 | sz aworraes | 1y 1979 |
1373 ¥e | sporzs | aormam | 1978
1377 040 | 0.13 .68 | 0.7 0.48
1976 Yo 3ATA | —— -~ -,
1978 LN e S pr e
1974 | 022 | goe | 9.1 9.0n | a4
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HISTORICAL ENVIRONMENTAL SAMPLE DATA

CONTROL
Soil flﬂvl‘,l MEAN o:“:?;\:"n MAXIMUM MINIMUM RANGE
Ce-137 pCi/g (dry) B SN NI .
T 198 il SAMPLES REQUIRED ™ 1984
1983 0.67 0.49 1.46 0.20 1.26
1982 N0 SAMPLES | REQUIRED o] 1982
1881 ¥O saeres | wsovmam | N 1981
1380 | 120 0.91 | 2.90 0.61 2.49
1879 X0 SAMPLES ' REOUIRED | IV 1979
1978 I %0 SAMPLES ' REQUIRED | IN 1978 -
1977 w1y | oas | 200 | 6.7 1.30
1976 NO DATA —- T =
s 107 | 021 | 10 | 0.0 0.40
1974 aaad £ o N Y \F1
/3ag .88 TION L S SR W A _
INDICATOR Rl 2
g oy D WEAN | oerierioy | waxisum | wovmow | maee
1984 NO SAMPLES | REQUIRED | IN mT=
1943 0.42 0.41 1.19 0.07 1.12
1382 X0 saerzs | meouramn | o 1982
1981 %0 savpres | meouren | o 1981
1930 1.26 0.61 2.1 0.29 1,81
1979 w0 SAMPLES azovraen | 1 1979 ‘
1978 YO savopres | pzormRed | oy 1978 |
1977 ' tor | o0.62 200 | 0.3 1.70
1978 | womaza | — - -~ o |
1975 ' voouAth | e | e s E—
1974 | 103 | tas ) 2.0 o0 | 2.0
(9RE.0BE3ATIONAL | wooars | - R
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Vil FIGURES AND MAPS

DATA GRAPHS

This section includes graphic representation of selected sample
results.

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

SAMPLE LOCATIONS

Sample locations referenced as letters and numbers on analysis resuits
tables are plotted on maps.
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CONCENTRATION
pCi/g(HET)

FIGURE 8

PERIPHYTON SAMPLES
L Co-60
(N\;'WH.

p
) m {
| cee#e== = CONTROL L
18.08- et @ INDICATCR 18.0
|
3.87 F S.@
8.2- % - 8.0
7.0- | - 7.0
{
5.0- \ - 6.0
| \ i
5.0- \ - 5.0
: \
4.0~ \ } 4.0
3.0- \ t— 3.0
2.0- . - 2.0
1.3" \\\’ﬁj\ :P 1-8
3.@- Ho-eweeeeee- ot B N-
] |
\ i 1 \ ] ] ] 1 i 1) \ ] |
T e} 44} ~ xR (#2] S w— N ™M "
~ e ~ ™~ ~ (" = (o] = = =
¢ e e sESasS

SAMPLE PERIOD
(YERR)

CONTRCL VALLEZS 1974 TG 1879 ARE MOL’e; 1980 TC 18684 FRE LLD'e
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FIGURE 7

Composition of Bottom Sediment Determined by Visual Examination
at Benthic Sampling Staticns 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 $0% 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
40 NMPW  50% bedrock, 30% sand, 20% rubble
NMPP  80% boulders, 20% bedrock
FITZ 50% bedrock, 3C% rubble, 20% boulders,
NMFZT  100% bedreck Some scattered sand
80 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 (1873) fleld evaluation method for categorizing scils.
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FIGURE 10

PERIPHYTON SAMPLES
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CONCENTRATION

pCizg (WET?
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18~-01
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i

1924

FIGURE ¢
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—pee ®» INDICATCR
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FIGURE 12
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FIGURE 11
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CONCENTRATION

pCi/g(DRY)
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FIGURE 14

| BOTTOM SEDIMENT
| Co-60
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—— - - CONTRCOL
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CONCENTRATION

pCi/g(WET)

FIGURE 13
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FIGURE 16

-2.50

|

FISH SAMPLES
Cs=-13/

JRF
ENVIRCNMENTRAL
LAS

o
w

(1amM) b 1od
NOTI 1HYINIONOD

i o wm (&) un o u (§%) i (&)
N G Mo GG M v
B T e e wme we BB W
| ] T L I ] | ] . -
?vom_
“£061
]
|-2861
* ?_mm_pu
R O
0861
: p. &
%. “mmm_,¢
§ NPAN m
A4 busr o
M: i ] -9261
: L GBI
+ s b6
| ] | | ] | | I I | i M
w G O QO e Ow e om0
J (8% . i AV} (&) . i ™ (&%)
NN o~ s s - 9O D O

(LI B, 10d
NOT LUMLNIDNOD

(YERR)
CINTRCL CATAR FCA 187% IS MDL; 1S81 IS LLED

144



—— e

CONCEMTRATION
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FIGURE 15
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FIGURE 18
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FIGURE 17

[ F1SH SAMPLES
| Sr-S@

; JRF
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CONCENTRATION

pCi/m~3
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CONCENTRATION
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James A FitaPatrick
Nuclear Power Plant

PO Bos 40

veoming New York 13093

316 342 3840
Harold A. Glovier
‘ﬁ . l n Resident Manager
ority

March 28, 1985
JAFP-85-0299

United States Nuclear

Regulatory Commission

Region 1

631 Park Avenue

King Of Prussia, Pennsylvania 19406

Attention: Thomas E. Murley
Regional Administrator

SUBJECT: JAMES A, FITZPATRICK NUCLEAR POWER PLANT RADIO-
LOGICAL ENVIRONMENTAL SURVEILLANCE REPORT FACILITY
OPERATING LICENSE DPR-59, DOCKET NO., 50-333

Gentlemen:

In" accordance with the United States Nuclear Regulatory Com-
mission Guide 10.1, we submit the 1984 Annual Environmental
Operating Report, Part B: Radiological Report. Distribution
for this report is in accordance with Regulatory Guide 10.1.

OLD A. GLOVIE:

HAG: AS jaa
Enclosure (1)

Copy: Document Control Desk (USNRC) (18)
. W. Blake (NYPA/WPO)

. A. McNeill, Jr. (NYPA/WPO)
Burns (NYPA/WPO)

. J. Kelly (NYPA/WPO)
Toennies (NMPC)

Leach (NMPC)

Mulcahey

Gorman

A. Solini

RES File

Library

Doument Control Center

LGommG L0

CERTIFIED MAIL, RETURN RECEIPT REQUESTED 4‘

T&2S



