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. I-B PROGRAM OBJECTIVES i

' The objectivas of the Radiological 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 radioactive ma-
terial sources.

:

'

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

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

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

The New York Power Authority (NYPA) is the owner and licensee of
the James A. MtzPatrick Nuclear Power Plant (JAFNPP) which is located on
the eastern portion of the Nine EHle Point promontory approximately one-half
mile due east of the Niagara Mohawk Power Corporation (NMPC) Nine &Hle
Point Nuclear Power Station (NMPNPS). The NMPNPS Unit #1 is located on
the western portion of the site and is a boiling water reactor with a design
capacity of 620 MWe. The NMPNPS has been in commercial operation since

j the fall of 1969. I,ocated between the JAFNPP and NMPNPS, Nine Mile Point
i Unit #2 is under construction. NMPNPS Unit #2 will have generation capac-

ity of 1,100 MWe and is expected to be completed in 1986. The JAFNPP is-

a boiling water reactor with a power output of 810 MWe (net). Initial fuel .,

j loading of the reactor core was completed in November of 1974. Initial
criticality was achieved in late November, 1974 and commercial operation ,

began in July of 1975.

The site is located on the southern shore of I,ake Ontario in Oswego
County, New York, approximately seven miles northeast of the city of
Oswego, New York. Syracuse, New York is the largest metropolitan center,

' in the area and is located 40 miles to the south of the site. The area con-
sists of partially wooded land and shoreline. The land adiacent to the site'

is used mainly for recreational and residential purposes. For many miles to
j the west. east and south the country is characterized by rolling terrain

rising gc.tly up froct the lake, composed mainly of glacial deposits. Ap-,

proximately 34 percent of the land area in Oswego County is devoted to
farming.

,

The Radiological Environmental Monitoring Program 'for the FitzPatrick
Plant is a site program with respcnsibility for the program shared by the
Power Authority and Niagara Mohawk. SimMar Technical Specifications for

; radiological =cnitoring of the environment allows for majority of the sam-
pling and analysis to be a joint undertaking. Datr generated by the pro-
gram is shared by the two facilities with review and publication of the data

' undertaken through each organization.
.

This report is submitted in accordance with Section 5.6.1 of Appendix
B, to DPR-59, Docket 50-333. Environmental reports of this nature have
been compiled and submitted in semiannual and annual reports since 1974.
This report contains data from samples representing the period from Janu-
ary 1,1984 to December 31, 1984.

.

1
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II PROGRAM I?.!PLEMENTATION 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 radfological program are accomplished
by a dedicated site environmental staff from both the James A. MtzPatrick
Plant and the Nine Mile Point Station. The site staff is assisted by a con-
tracted environmental engineering company, Ecological Analysts, Inc.(EA).
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1. SA.9LE COL'ECTION METHODOLOGY

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. j

The 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 from proportional ali-
quotes of monthly samples.

B. Air Particulate / Iodine

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

The onsite sampling network is composed of nine stations. The
offsite air e.cnitoring locations range six to 17 miles from the site
and are composed of six stations. Air monitoring Iccations are

,

shown on Figures 1 and 2 of Section VII. '

The air particulate glass Sber Siters are approximately two inches
in diameter and are placed in sample holders in the intake line of a
vacuum sampler. Directly down stream from the particulate Siter
is a2 x 1 inch charcoal cartridge used to absorb airborne ,
radiciodine. The samplers run continuously and the charcoal 4

I Icartridges and particulate futers are changed on a weekly basis.

The particulate Siters are composited on a monthly basis by loca- ,

tion (offsite, onsite) after being counted individually for gross I
beta activity.

~

1
'

C. Milk <
,

!

During the Srst two months of the 1984 grazing season, milk was I

collected from eight locations. During the remainder of the 1984
grazing season, milk samples were collected from seven locations. ,1
Six of these locations are considered indicator samples and the }seventh is used as a control sample. Milk samples are collected in I

'polyethylene bottles from the bulk storage tank at each sampled ',
'farm. Before the sample is drawn the tank contents are agitated

,

from three to Sve minutes to assure a homogenous mixture of milk j
and butterfat. Two gallons are collected during the Srst week of '

each month from each of the farms. An additional one gsllon is
|

'

4

*
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d from each farm at mid month to make up the second halft
.

monthly composite. The complate composite is made up from
Don conected 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 '-

I m in insulated shipping containers. The milk sampling lo-
are found on Figure 4 of Section VII.

!
*D. *oultrv and Eggs*

,
1

i ius11y one kilogram of meat is conected from locations within
le radius of the site. Periodic phone calls are made to the
aughter houses to determine availability of slaughtered live-
rom within the sampling area. Whenever possible meat sam-
Je conected from locations previously used. Attempts are

conect a control sample located outside the 10 mile radius,4

i th series of conections.

!ually one kilogram of poultry and one kilogram of eggs are
4 from each of three locations within a 10 mae radius of the

, f attempts are made to conect poultry and eggs at the same
I t the meat samples. The poultry and eggs are frozen and
: s in insulated containers. Whenever possible samples are
' a from previously sampled farms. Attempts are made to

et control sample located outside the 10 mile radius, with
eies of conections (see Section VII, Mgure 5).

E. Wood Croos4

Rfood crops are conected during the late summer harvest
| set locations previously sampled, if available. One kilogram

et the two types of fruits and/or vegetables from each of>

the locations within a 10 mile radius of the site are conected.
Ties of fruits and vegetables sampled depend on what is lo-,

1 endlable at the time of collection. Attempts are made to col-'
levast one broad leaf type veg1 table from each location. The
frid vegetables are chined prior to shipping and shipped
fainsulated containers. Attempts are made to conect a con-
tr9le located outside the 10 mile radius for each type of sam-
pl8Section VII, Figure 5).

I* ' l**
|

-

Sables are required once every three years. Samples were
'

col during 1983. Soil samples were taken at each of the 15i

1 airoring stations at that time. No son samples were conected
dugg4,

l G. g
Avs fish species are removed from the Nine Mile Point Aquatic
EcoStudy monitoring collections during the spring and fall

I 5
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| conection periods. Samples are collected from a combination of the i
four onsite sample transects and one offsite sample transect (see
Secdon VII, Figure 1). Available species are selected under the ,

h11owing guidelines:

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

2) Samples composed of more than 1 kilogram of single species
from the same location are divided into samples of 1 kilogram *
each prior to shipping. A maximum of three samples per spe- |

cies per location are used. Weight of samples are the edible i

portions only.

Selected fish samples are frozen immediately after :ollection and ,
segregated by species and location. Samples are shipped frozen in
insulated containers for analysis.

1

#H. GASI&fARUS

GAhBTARUS (fresh water shrimp) samples are conected by EA per- | I
'sonnel dunng the spring and fall season from two onsite locations

and from one offsita location. Natural and artificial substrates are
used to collect samples. The GASf3fARUS samples are removed , ,

from the sampling gear, frozen and stupped to the analytical con- !
8tractor in insulated shipping containers.

fI. Stonusks

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

shell, frozen and shipped for analysis in insulated containers.

1
J. Bottom Sediments 4

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

,

K. Periphyton -

Periphyton (fresh water algae) samples are collected in the spring
and fan seasons from two onsite locations and one offsite location.
Periphyton is conected from natural substrates. The periphyten is
scraped from the substrates into vials, labeled, frozen and shipped |in insulated centainers for offsite analysis.

6
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L. TLD (direct radiatien)

Thermoluminescent dosimeters (TLD's) are used to measure direct
radiation in the JAF/NMP-1 environment. The TLD stations are
placed around the site using a two zone distribution. The first

group of TLD's is located within the site boundary and are 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 field control TLD's. A total of 45 TLD
stations were used for the 1984 TLD program.

TLD's used during 1984 were rectangular TeDon wafers impreg-
nated with 25 percent CaSO :Dy phosphor. These were sealed inS

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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TAlli.l! I

SAMPIJ! COI.IJi(TION AND ANAL.YSIS

SITli RAillulik;lCA1. liNVIRIMilINTAI. HONITORING PROGRAM

IIIA. l.AKl! PROCilAM
,

SuMIA ANAL.YSIS FRl!Qlil!NCY(4) IACATION(2)

M1. Fish Got.1, 89Sr 4 Sr 2/yr 2 onsito 1 offsite

M2. Skillusks Col.i . 89Sr 4 Sr 2/yr 2 onsito 1 offsito

M3. Cammarns Col.1, 89Sr 4 Sr 2/yr 2 onsito 1 offsite

4. Bottom Sediments Col.1, 90Sr 2/yr 2 onsito 1 offsito

g 5. Periphyton Gel.i 2/yr 2 onsito 1 offsite

(n . I. uke Water GB, GSA or Cel.1 M Comp. 3(3)
3 , 89Sr. 90 r Qtr. Comp.11 S

Notes: +. .
,

| (1) Program continued for at least three years after the startup of James A. Fitzpatrick Nuclear Power Plant.|

(2) Dasito locations samples collected in the vicinity of dischargos, offsito samplos collected at a distanco

| of at luast five miles from sito.
! (3) The three lalo water sampics to incitulo Nino Mile Point finit I intale water, James A. FitzPatrick intako

water, azul Oswego City water.
(4) Samplos of items I through 5 collected in spring and fall when avullatelo.

.

.
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j ; 3. CHANGES TO THE 1984 sat!PLE PROGRAM
;

A. &H1k 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 5 and 45 had
lower potentials for deposition, as determined by D/Q values,
these locations were deleted.

B. 5HIk sample location number 60 was added to the milk sampling
program 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 radionuclide deposition, as
determined by D/Q values.

C. 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 vkndalism to environmental
sampling station C offsite (the monitor detector was repeatedly

,

; stolen) .

i
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2. ANALYSIS PERFORMED

The analysis of the environmental samples is performed by Teledyne
Isotopes (TI) and the James A. FitzPatrick Environmental Counting n

Laboratory (JAFECL) . The following samples are analyzed at the
JAFECL:

Air Particulate Filter - gross beta (weekly)

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

Airborne Radiolodine - gamma spectral analysis (weekly)

Surface Water Composites - gamma spectral analysis (monthly)

gamma spectral analysis (asSpecial Samples (soil, etc.) -

collected) '

The remainder of the sample analysis as outlined in Tables I and II in '

this section is performed by TI.

1
,

!

I
i
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TAlllj! II

SAHl'I.l! C01.IJil"l'80N ANIl ANAL.YSIS

SITl! RAlliollWilCAl. liNVIRONHi!NTAI. H) NIT (HilNG l*ROCHAH

ll, l.ANil Pit 0CHAH(II

HlillI A ANAL.YSIS liitt!I)litiNCY NO. 01: IllCATIONS II) CATIONS

1. Air Particulates Cll W At least 10 9 onsite 6 offsite
GSA N Comp.(6)

2. Soll CSA, 90Sr !!vory 3 yours IS 9 onsite 6 offsite .

3 TIJ) Camma l)oso Qtr. 20 14 onsite 6 offsite

4. Radiation Monitors Gamma ikisc C 10 9 onsite 1 offsite'

5. Althorno - I I31 CSA W At least la 9 onsite 6 offsite -
, g -s

6 Hilk I H 4l7) (8),

CSA, 90Sr H Comp.
' -

7. theman I:ood Crops CSA, I3Il A ,'3 (8)- .
,

8 Heat, Poultry, I!gCs GSA !!dible Portion SA 3 (8)

Notos: (Cont.)

(6) Onsite samples countcal together, offsite coimted together, any high count samples counted separately.'

(7) Frospicacy applied only during grazing season.
(8) Samplos to he coIIccted from farms within a 10-mile radius having the highest potentist concentrations

of raillonuc!! dos.

Abbreviatlans:
M Comp. - Monthly composito of weekly or hi-wookly ::amples A - Annually BW - 81-weekly (alternate wks.)
Gil - Cross beta analysis W - Weekly Qtr. - quarterly

' cel.1 - Gamma spectral analysis on a Gel.1 system (quantitative) H - Monthly SA - Semiannually
GSA - Gamma spectral analysis on a Nat system (quantitativo) C - Continuous

.
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III SA51PLE SU5fMARIES

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. l
'

i

| B. Type of analysis performed. ,

1

C. Number of analyses performed.

D. Range of detectable levels. The data column is labeled " Lower
Limits of Detection". This wording indicates that inclusive data i

i is based on 4.66 sigma of background. |

| 1
i

E. 5fean value of the data, based on positive measured values *,
i

I F. Standard deviation, based on positive measured values. (The
standard deviations represent the variability of measured results

|
for different samples rather than single sample uncertainty *.)

G. 51aximum and minimum values.
t'

i
2 H. Range of the data, calculated by subtracting the minimum value

from the maximum value.
:
|

|

= only poslave measured values are used in statistical calculations. The,

' use of LLD's in these calculatforts would result in the means being biased
I high and the standard deviations being biased low.

i

|
'

t

|

1
-

'

|

I
'

m
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ENVIRONMENTAL SAMPLE DATA SUMMARY'

1AMPll IIff af AllARI515 lit. SI 18WlB llull5 " '

UlbluW PIBleBulB AN8 ANART115 of BillClioll MIAu RANCf
I"IA IAI EE

(esils) lluCllei risleellis han } _
_

l.ake Gamme lautopio
Peri ileytossl

|
pCl/gg (wel) Cosit rol

lla-1 2 0.34 e.30 8.28 A 1.25 1.21 a.se

M-48 2 NOllit 8.58 8.54 1.85 1.14 e.7 8

Man-54 2 8.83 0.04 Al.l. d.I.D - - - -

l*p-SS 2 8.044 8. Set AI.I. l.I.D - - - -

- - - -

Ir-95 2 S.07 9.80 Al.l. l.I.D
itu-|84 2 8.33 8.43 Al.l. I.l.Il - - - -

Um-837 2 f.04 8.94 0.89 A S.09 s.es 3.se

Co-l ed 2 8.27 8.34 AI.I. I.I.ll - - - -

Ilm-228 2 0.57 I.Se A l.I. 1.1.88 - - - -

Tis-228 2 4.04 0.09 AI.I. I.1.18 - - - -

On-134 2 8.03 8.84 A I.I. 1.1.11 - - "- -

Blu-183 2 0.13 0.85 AI.I. I.I.It - - - -

Co-5s 2 e.e4 a.0S AI.I. I.I.Il - - - -

- - - - ,

Fa-SS 2 8.17 8.19 AB.I. l.l.D
!

In.Ilcator

[ Ile-7 4 4.87 8.94 3.95 8.83 4.34 1.18 2.59

K-40 4 NONE 2.85 1.71 4.45 e.44 4.01

Mn 54 4 0.03 e.07 AI.I. I.I.D - - - -

Co-60 4 8.05 0.88 AB.I. l.l.Il - - - -

1r-95 4 0.04 0.14 AI.I. I.I.Il - - - -

Ilie-104 4 0.21 8.45 AI.I. l.I.D - - - -

Cs-137 4 NONE 8.27 0.04 S.38 e.21 0.88
*.

Ca-144 4 8.25 8.44 A I.I. 1.1.D - - - - ,

lla-224 4 a.84 B.48 A l.l. 1.1.D - - - -

Tle-238 4 0.12 0.18 0.32 8.08 8.34 0.24 e.as
Co-834 4 8.04 4.04 AI.I. I.1.18 - - - -

lau-183 4 0.04 8.12 Al.l. I.I.ll - - - -

Co-58 4 4.84 S.48 AI.I. 3.1.19 - - - -

Fe-59 4 0.82 0.23 AI.I. 8.1J6 - - - -

!

A - Sulf SNI F858till 14151.38 Still5flCS 7055 tilt,

t
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ENVIRONMENTAL SAMPLE DATA SilMMARY
saans inn w assants na. or towas t u lis

514N9400 MAIINtu Weimgu
ulBige FIB 60011l0 Allt aNainl5 of SII Cil0N ufAM 8811CE

M3IM HIM NIN
(emils) ligCilN Flaissuis (,4ege)

Psuliaca (lasmane luologile
pCilg (well

Conte =1

E-te 3 NONE 3.35 3.05 4.30 1.04 3.84
cm-134 3 8.tes e.813 AI.I. l.I.D - - - -

Co-137 3 8.010 0.884 Al.L l.LII - - - -

lle-1 3 8.88 0.08 ,0.41 A S.48 e.41 e.se
Co-144 3 0.08 0.88 AI.I. I.I.D - - - -

Nia-05 3 0.888 8.el3 AB.I. Lt.D - - - -

leadicolor

K-48 e NONE 3.87 3.30 5.18 3.80 3.30
Co-834 e 0.00s 8.088 AI.S. l.8.D - - - .

Co-837 e 0.007 0.017 AB.I. l.I.D - - - -

810-7 e 0.05 0.15 AI.I. Lt.D - - - -

Co- 8 44 e 0.05 0.11 AI.I. l.8.Il - - - -

e.3
m tae:-85 8 4.000 0.015 AI.I. Lt.D - - - -

* * .
Proeluce I-131

,

pollg (wel)
Centred 3 4.085 0.023 Al.I. 3.5.13 - - - .

I

Isidienior a 0. ell e.833 AI.L 3.5.D - - - -

|

A . Gulf SW reillati ValW,Et $14Il5IICS raslist[.

|
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IV ANALYTICAL RESULTS

1

1 Sample Summaries
,,

:

Environmental sample data is summarized by tables. Tables are pro- )
vided for select sample media and contain data summaries based on quar-i

! terly mean values. Mean values are comprised of both positive and LLD
values where applicable. These tables are entitled " Environmental Sample
Summary".
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5

IABLE 1

CONCENTRATIONS OF GAMMA EMITTERS IN PERIPHYTON SAMPLES |
Results in Units of pC1/g (vet) 2 signa i

f
COLLECTION NUCLIDES JUNE AUGUST i

SITE FOUND 1984 1984

FitzPatrick Be-7 (0.87 1.75 10.82
(03) K-40 4.45 10.56 3.10 10.74

Mn-54 <0.03 <0.06
Co-58 <0.04 <0.08 !

7e-59 <0.15 <0.23
Co-60 <0.05 <0.05

'

In-65 <0.07 <0.12
Cs-134 <0.04 <0.06
Cs-137 0.29 10.04 0.28 10.06
Ra-226 <0.64 (0.98 -

Th-228 0.28 10.04 <0.12
Others , <Ll.D (LLD

!

Nine Mile Point Be-7 (0.94 4.34 11.04(02) K-40 0.44 to.06 3.41 10.79 '

'
Mn-54 <0.04 <0.07
Co-58 <0.06 <0.06
Fe-59 <0.02 <0.17
Co-60 <0.05 <0.08
Zn-65 (0.09 <0.14
Cs-134 <0.05 <0.06
Cs-137 0.21 10.05 0.31 to.08

i Ra-226 <0.91 <1.4
Th-228 0.35 10.05 <0.16
Others (LLD (LLD

i

Oswego Be-7 1.21 10.67 <1.30
(Control - CO) K-40 1.85 10.38 1.14 10.41

Mn-54 <0.03 <0.04
co-58 <0.06 <0.09
Fe-59 (0.19 <0.17 .

Co-60 <0.03 <0.03
Zn-65 (0.06 <0.07
Cs-134 <0.03 <0.04
Cs-137 0.09 10.03 <0.06
Ra-226 <0.57 <1.0 ,'

| Th-22S <0.08 <0.09 4

I Others <LLD <LLD

,

|30
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TABLE 6

CONCEN11tATIONS OF BETA EHITTERS IN LAKE WATER SAHPLES - 1984
i

Results in Units of pC1/1 f 2 signa
r

Station code January February Harch April Hay June '

4

JAF inlet 3.411.9 2.6+1.7 4.921.6 3.5fD.8 S.911.7 <2.2

plP Intet <3.0 4.140.7 3.211.4 3.6f'.1 4.511.7 4.6+1.7e

Raw City 3.411.8 2.8 0.7 4.411.5 3.312.1 3.741.5 2.511.5g Water (control)!

Station code July August September October hovember Ltcember ;
- . .

t
'JAP inlet 2.5p,1.6 4.311.9 4.711.7 4.5+1.8 4.4tl.6 3.111.4,

NHP inlet 3.3+1.7 4.6+1.9 5.1+1.7 5.3+1.8 2.211.4 3.2+1.9
i

Raw City 2.411.6 3.0tl.8 3.7+2.0 5.211.8 2.5+1.4 4.0+1.9
Water (control)

- - - - - -

,

i
,

4
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TABl.E 7

CONCENTRATIONS OF TRITIUM AND STHONTlHH-89 AND STRONTIUH-90 IN LAKE WATER

|
(QUARTER COHPOSITE SAMPI.ES)

Results in Units of pC1/1 + 2 sigma

STATION CODE PERIOD DATE TEITIUM Sr-89 Sr-90

I

JAF INI.ET First Quarter 01/04/84 to 04/03/84 370 + 140 - <1.2 0.86 + 0.46
Second Quarter 04/01/84 to 06/29/84 350 I 100 (1.9 (0760

Third Quarter 06/29/84 to 09/30/84 230 I 80 (1.8 0.80 + 0.41
Fourth Quarter 09/30/84 to 0l/02/85 290 _I 70 <l.3 (0736

$

NHP 1NI.ET Firut Quarter 12/28/83 to 03/31/84 (210 (1.7 1.30 + 0.50
Second Quarter 03/31/84 to 06/29/84 230 + 80 (1.6 (0!90
Third Quarter 06/29/84 to 09/28/84 (170 (2.0 (0.80 .. ~

Fourth Quarter 09/28/84 to 12/31/84 340 + 80 <!.7 0.56 + 0.37

RAW CITY WATER First Quarter 12/28/83 to 03/31/84 (210 (1.1 <1.00

(Control) Second Quarter 03/31/84 to 06/29/84 (300 <2.0 (0.69
Third Quarter 06/29/84 to 09/28/84 190 +~ 90 <l.5 0.72 + 0.48
Fourth Quarter 09/28/84 to 12/31/84 220 80 (1.8 (0759

.

.

.

e
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TABLE 8

CONCENHATIONS OF CAHMA EMITTEllS IN LAKE WATER SAMPI.ES - 198 4

Results in Units of pC1/1 1 2 sigma

Station Code Nuclide January February Harch April Hay June

OSWECO CITY Ra-226 15.9411.3 <18.7 18.1110.5 < 24.4 <21.2 19.4fl0.6,

WATER Ca-134 <1.13 <0.99 <1.10 <1.20 <1.19 <1.19.

(00, CONTROL) Ca-137 <0.93 <1.20 <1 '.03 <1.47 <1.05 <1.19
Zr-95 <3.19 <2.58 <3.38 <4.01 <3.76 <3.86
Mb-95 <1.83 <1.29 <1.45 <2.16 <1.72 <2.15
00-58 <1.45 <1.02 < 1. 4 7' <1.82 <1.48 <1.23

] Hn-54 <1.05 <1.09 <1.16 <1.28 <1.28 < 1.2 2.

! Fe-59 <2.10 <1.86 <1.66 <2.26 <1.98 <2.19
j Co-60 <1.53 <1.33 <1.20 <1.71 <1.25 <1. 2 8

K-40 <15.2 <14.4 12.24_6.8 15.0111.2 7.647.0 <13.9: -

1

NINE HILE Ra-226 <20.4 12.2t7.2 <19.4 <24.1 <20.3 (20.3i u
-i

| POINT Cs-134 <1.06 <1.03 <0.99 <1.24 <'.09 <1.19.

| (02, INLET) Ca-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 <3.67
Nb-95 <1.67 <1.29 <2.13 <2.43 <1.80 <2.31

'

. . .

Co-58 <1.33 <1.51 <1.47 <1.85 <1.63 <1.54
thi-54 <1.24 <1.04 <1.03 <1.26 <0.80 <0.8 6

,

; Fe-59 <2.34 <2.15 <1.92 <2.51 <1.75 <1.97
: co-60 <1.50 <1.54 <1.25 <1.42 <1.33 <1.38,

K-40 <17.1 14.419.0 <13.8 <21.6 <15.4 (20.6

FITZPAn1CK Ra-226 <19.5 <18.7 17.549.3 28.3t11.7 <21.0 <21.3
(03, INLET) Cs-134 <1.01 <0.97 <1.01 <1.13 <1.24 <1.14

Cs-137 <0.96 <1.10 <1.09 <1.24 <1.19 <1.10-,

i Zr-95 <2.74 <2.93 <2.97 <3.33 <3.30 <3.29
Nb-95 <1.68 <1.83 <1.57 <1.83 <1.66 <1.7 4-

Co-58 <1.16 <0.86 <1.23 <1.54 <1.42 <1.14
Hn-54 <0.85 <1.04 <1.10 <0.99 <1.10 <1.2 2,

Fe-59 <1.93 <1.65 <2.53 <2.13 <2.04 <2.25
Co-60 <1.47 <1.09 <1.20 <1.35 <1.36 <1.13
K-40 <13.6 <13.0 <11.6 <14.1 <14.3 7.2+5.9

i
!

'
| 't

:
.
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TABLE 8 (Cont'd).

CONCEN11 TAT 10NS OF CAHHA EHITTERS IN LAKE WATER SAMPLES - 1984
,

Results in Units of pC1/112 sigma
i *

i Station Code Nuclide July ,, August September October November December,

*

OSWECO CITY Ra-226 <20.6 15.5t7.5 < 19. 3 <21.3 <21.6 <23.0
; WATER Cs-134 <1.08 <0.97 <0.85 <0.92 <1.17 <1.16 '
'

(00, CONTROL) Cs-137 <1.02 <1.29 <0.95 <1.07 <1.34 <1.3 3
Zr-95 <3.25 <2.99 <2.90 <4.29 <5.21 <3.90
Mb-95 <1.61 <2.26 <2.63 <2.34 <3.31 <2.6 3
Co-58 <1.31 <1.23 <1.53. <1.63 <2.14 <1.72 ;
Hn-54 <1.11 <1.21 <0.99 <1.32 <1.4 7 <1.3 3
Fe-59 < 2.41 <2.46 <2.05 <1.88 <2.55 <2.26
Co-60 <1.36 <1.12 <1.66 <1.52 <1.62 <1.63
K-40 <12.3 <13.4 <12.2 <14.7 <19.8 10.367.4

NINE MILE Ra-226 <20.6 19.1+12.4 <19.5 <21.2 <22.3 21.818.4
M POINT Cs-134 <1.12 <1.02 <0.98 <1.04 <1.18 <0.94

-

(02, INLET) Cs-137 <1.31 <0.92 <1.05 <1.28 <1.26 <1.13
Zr-95 <3.09 <3.35 <3.69 <4.02 <4.56 <3.56
Hb-95 <1.83 <1.89 <2.03 <2.52 <3.32 <1.82

. Co-58 <1.30 <1.44 <1.09 <1.59 <1.81 <1.40 .

Ha-54 <1.13 <1.12 <1.15 <1.16 <1.26 <1.0 6
,

Fe-59 <2.09 <2.18 <1.73 <2.70 <2.60 <2.10
Co-60 <1.42 <1.32 <1.62 <1.20 <1.62 <1.4 5
K-40 <15.1 <13.4 <14.7 14.519.1 <16.9 <9.44.

FITZPATRICK Ra-226 16.817.8 22.418.5 14.817.8 <19 1 <22.6 <20.3
.

.' (03, INLET) Cs-134 <1.10 <1.01 <1.08 <1.13 <1.26 <1.20
Cs-137 <1.19 <1.11 <1.07 <1.23 <1.24 <1.31Zr-95 <2.99 <3.51 <3.27 <3.42 <4.2b <3.45i l Nb-95 <1.75 <1.86 <1.78 <2.25 <2.14 <1. 8 9
Co-58 <1.13 <1.20 <1.24 <1.37 <1.47 <1.74
Hn-54 <0.90 <1.10 <0.87 <1.12 <1.4 0 <1.27
Fe-59 <2.34 <2.34 <2.07 <2.20 <2.48 <2.52

s

co-60 <1.41 <1.36 <1.65 <1.48 <1.32 <1.38
K-40 <13.1 <12.2 <13.1 <15.8 <17. 6 13.218.2

.

__ . . . % . .... * * - , w. maum += + ** --=N W Ne w e

-- ---- - _
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IAf4E 9 ,.

Isr/3AF SITE
-

*

ENYIRONMENIAL Alt 908HE PAlllEti AIE SAMPLES - 0FF StiE SIATIONS
CROSS DETA ACIIVIIV pCi/n*3 * 2 Signa,

LOCAll0N

1[ C-OFF Bi-crF 92-T F E--OFF F--0FF C--OFF

04/01/18 0.83&st.004 0.03748 In 8.03M8.004 0.037es.get e.g30et.004 0.83888.004

04/01/17 0.|33I4.004 0.03819.004 0.04218.00s 8.83nl.004 0.834II.004 8.83sII.884

B4/u/24 8.e4HI.u4 0.04tI8.004 4.83ne.884 8.33ns.pn 3.03738.en 0.01sil.004

04/01/31 .02G10.004 0.Imt.00 0.023It.003 h.022it.003 0.024I8.003 0.02410.843

04/02n .0260.003 8.42 fit.883 8.823I8.883 n.820s.u3 0.02410.003 0.022ft.lI3
04/02/H .62818.004 8.83110.003 8.429ft.803 0 92780.003 4.030it.Qt3 f l30ft.843
04/s2/22 0.01H8.003 4.82ut.843 8.42410.003 U.s2tu.003 8.81988.st3 s.ul4It.II2

0.03 tit.It48 823T4.083 102010.0040.027a.004 0 02s H.083 8.82918. 884 .um . uni.in . ..mi. n
04/02/.20 . . u m . .n .um.n

I..m..m l.n.w.m.m
. m .inwn m ..nm.m

..um..ln
.um.n

.. usa..ul1.bm..mo.nm.mwlun
.

. m .m. 2m. u ... m .. m..n
u. 2 m.. m . 2m.ugw uu o. n aam.mn

Omm,! 1:111!!:l|1 1:111;l:!!!
.m ..mm .mom3m

1:!2m.uc!?!!:if1:lli!!:!.!i I:.ll!!!:.l!! :|l!!!.:.|mhIllitt|t .. e.um. n 8m m ... mv.. m .. m 8.un8. n

1..um.m.n.u.2n t..3
.. .um .m.n3

..um.m
..u m.m.n

m.m
. u.2m . .nu.u m.m.n. o.

oom4m - m.
u.ui2i..m.c.um. n umunw.um.

omsmOms .
1..um.u3 o. .

c.um.in ..umun o.um. n uglit.It3
-

o.usu.nl
,.um.n

m..n. .uisu . .n u.um. u.m
|..oms /gs 1.0, ,

04/8s/m2 0.stNI.u] 4.81736.883 0.01010.483 0.82038.883 | , . 82411. 003

04/8s/34 8.428it.083 8.828IS.883 8.819IO.ll3 0.820 B.003 0.12834.883 0.020It.803

04/06/Is 0.ttsit.it3 8.41418.003 0.817It.003 8.8{7IO.003 0.01730.483 0.019i0.003 I

8.4 nl.003 0.04Hl.004 0.03?It.tn i |
84/06/12 5.03730.684 0.03410.004 0.039I8.084

8.0lsil.003 8.Stsit.003 0.810u.III
8.818I8.80l uam.m uman uman

.

0.8tN8.883 4. 81334.88284/u&/t! a2m..n
w u2m.n.um.mwom-

I.:.nm!!:!!! 1.:.!!!!!:!!!s
1.:ns!!:||1 1.:l!!!!:ll! I:slil:lli 1..:lil!!.:.ll!lil112!,! nm.m iu2m.m..nm.m no m

. . nm . m. u
.mm u m .. m 8n u2su..n..mun u2m.8u u2m.8n.mmmt

.!!|13|!)
,:litil:llt 1:li!!!:llt i:lilil:ll? I:.li6!!:l!! 1:ll!!!:ll! I:l!!!!:ll! |.- '

o..munu mu.in aam.m u
,. 2 m.. m

2m.
.u,2hm..in. .um . .nmm u.

"o ..mu.n
umun

.Imonmun
.m .u:

. . ,2 m . .n. .n.3,.2ia.ul :

ov..mov.,m
.< m r

. 2 m. n.iu... m u..l.3
n

a . .m u. . .. -.0
, . 2.n. . n. 4 . . ,3 8 asi .asi

1,.
2. .. 03

a.sain.sei n

.

30i .33 i ..w e,/.s
s.s.2pe.es.< e.siore.se.i
| .

.e.23Ts.es322ie.o
umg.,n .omg.

,e3iti s.s22Is.es3 ,. mun
.
-

$a umun,.gm,.o:u.mg:.-1#!. n ":.!!!st
.m,m

1:Ji!.:"tL i:l!!!!:lli u:l.l!!!.:.!!!1:.l#!.:fnm.nlu2m.in ..n m.m.n#1mm
1: u. m m

..unu.. no.un.msim
utm.us. ..nm. 3 u . nm. . .n

1..nm..l.u.lm.l..lm1. un. I
4m.us.4mm

u.l.mu...l
32i..Im...I.nml..l... u..nsawIm. ..nm.m t un.n.. su..n. mui

. . nm . iw n .m .

u2m..numa u2m.in2m m umun
..l.mun

w un . u m . .n
u2m. noman u2su.in umanumunw- Im u m e. m n..mun uman u2sion u2m.inmw 0.12sil. 0.02910.003 0.03 sit.it3 0.02910.003.

a a m .00394/.1/27 0.031I0.004 8.829I0.003 ma u2sa..n orsa.8n
o.nm..nu2m..nmunnmm umun u..n m . m man .. n m . m.4u..usu.m..nm..nu2m. numan

amam. umunn..nm.m1nm.momm
nm.ut ..nm.in ..nnun . . nm . in . . nsa . .n .nsu..nomam
n21on ..n21on union i.mion u2m..n .nm.usOsmn
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TABIE 1

ElW180ialElliAL AI9900NE FA.IP/3AF SIIE
II

IICit AIE SAltPLES - O!! SITE STATIDetS
CROSS KTA ACTIVHV pCl/n*3 e 2 Si.na

LOCAIIAll

I[ B1-Old 3 2- 014 E-Oft F-Of4 C~ oft Il-Oli I--Dil J-Old E--all

0.03 set.004 . 03sel.044 . 0381. 4n |.036:I.001 |.03 set.804 f.04080.005 |.04t*0. 00s94/01/9 0.030st 004
8. 037es.t.s e. 24I..uJ s.04tl. 0 4 s.048T8.086 I t. 428 .I.4.0471. 00s 0.040it.u4 8.n 4It.80l 0.038II.0040.u610.t.1

84/01/16

Bl|im' 1:l!fil:ll! 1:li!!!:llt 1:Init:ll! ':'i!!!:'l: ':MI:I ":'ml:n ':lili':'ll ':|283||.it!":'"
":"'p':""..um.0n 0.0sm.as u.m .mi.esm.n ..nm.us . 0g;...n .0..s m . .s 0.nm.m 0.nm.usomim

1

.63at.H 'I. 34?l. .0221 83 . 'i. I .il

0.82iif.
8'

. 3230.6.'.02418.083
0.0360.0 0.02910. 83
0.03810.8.0s

'

04/02/13 0.02910.4 3 03 0.019IS.S 3 0.023IS.803 0.020I. 003 . 02310.003l.02335.82sa.00384/.02/21
0.818i0.003

8. 23n. 8.4
D4/ 0.02610.0 4 0. 2MI.. 4 0.0223.. 84n . 02330.004 .0201s.804 0.02130.0 4.. 42/27 . 2N.. 4

0.01{T0. ;

0.02 fit.013
20I .084 6.820I0.003 0.01814.883 0.01910.003 0.020I8.004 $.82618.004 0.02410.084

0.010.I0.8 44.03488.00saut3/es
Bu 0.01114.002 8.0L.I. 04

.e.033II.0040.02iTO.0040.02ii.t.683
0.02si0. 3M. 0

0. 826II . 0.04
. 833I 0.83110.004
0.033i.8.0040. 24ft..n

+

8. 022i.t . 8.040.037i.t.40s 0.0lsIO..n
. 817I8.0 3

0. 3 I8.0Du 3/12 n.024fl.004
8.014i. 004

4. 04
8.tlM .8.4

3/it .8 3 8.812il.003 . 0HI. 083 8.81710.004.. .014I8.8 3
0.81530.0.4 0. 13I.. 84 0.010. 083 .elsil.083

DuS3/26
0.019I0.0 0.tisII.IB3 9.Il9n.I.3 b. 201..t 4 f.82110

.s.tl510.$040.017It. 04 . 01710.004 s.024TO.004
0.010T0.084

8. 176 .0041938.00s
4

84/04/.0,2 . 81830. 04 sI484 0.0lsi..el38.017a.8 8.0200904
0.019ft.0.4

04/Su
. 01010.004.0lsTI.884

0.0100.0 4
0. 023IO. 004

4 .622il.s04 .017a.004OutUl6 0.02280.004 0.019It.40s
0.013T0.004 0.000it.048a

. 12i .003 i. usa.in : i.mn.in84/0U23 0.010. 004 0.012i t. Bn 8.bHIO.In 8.uBII.803 0.01410.003
. mi.Inomu3l 0.u m.0u . . .m i . u 4 .8me.iu 8.8mt. u 8.imi.in

i 1:lli!!:lil8||111ft 1:l. flit:llL1:lis t:llt 1.:113!!:1111:lil!!:lli I:1. m t.i.n10II:111 1:l.il!!:lll 1:lif|l:lll... a.0.0.u.. 2i10.0 l 1. mi.insmsm, 0. m..u< i.um.us . .m . . .u ..um tu .. .. mt.in ..usu. n ..
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.

i

DIRECT RADIATION HEASIMEHENTS - QUARTERLY RESUI.TS (1984 ) ,'

Results in Units of mree/Std. Honth j 2 Sigma
.

JANUS #r APRIL JULY OCTOBER IACATION !

S TAT 1000 1HR00C11 1But00Cll TIROUCil TilkollCil (D1Rt.0110N ANI,
'

! NUHtEK LOCATION HARCil JUNE SEPTEHBER DECEHBER (DISTANCE)* ,,

|
'

t 3 D1 on Site 12.9:1.2 11.310.6 13.241.4 8.310.3 0.2 elles e 69*
l 4 D2 on Site 6.8TO.2 5.4TO.2 7.8T2.2 6.9 0.3 0.4 miles k 140* !

'!
! 5 E on Site 6.7_IO.1 5.3IO.1 8.DIO.5 5.hIb.2 0.4 miles 9 175* '

*

6 F on Site 5.810.3 5.210.2 6.811.1 4.7s0.1 0.5 miles 6 210*
.

7 C on Site 5.6TO.7 4.6TO.2 6.9II.5 3.0IO.1 0.7 miles G 256* ''
{ 8 C off Site 6.2TO.5 6.0TO.3 8.2tl.4 6.610.4 16.0 miles e 42*

9 D1 off site 6.2IO.3 4.9IO.1 7.4I0.1 5.3I6.2 11.4 miles e h6* l''
,

10 b2 off Site 6.1I0.3 4.8TO.2 7.2TO.3 4.9T0.1 9.0 miles 6 117*
11 E off Site 5 8IO.3 5.5IO.2 7.0TO.5 5.6TO.5 7.2 miles 8 160*

1 ;

12 F off Site 6.0TO.5 4.7T0.1 7.4TO.1 4.9T0.3 7.7 miles e 190*
I' 13 C off site 6.3_IO.5 4.6_IO.1 7.8_IO.8 5.h_IO.1 5.3 elles 6 225'
j ** 14 DeHass Rd, SU Oswego-Control 6.410.3 5.610.2 7.210.3 6.140.2 12.8 miles e 225* i

! 15 Pole 66, W. Boundary-Bible Camp 5.310.4 3.910.4 6.2I0.1 4.2IO.1 0.9 miles 8 238* I

i 18 Progress Center-Picnic Area 6.8TO.8 (i) 7.7T,_1. 7 5.2IO.3 0.5 miles 6 268* ,

i 19 Emot Boundary-JAF, Pole 9 6.4 0.3 5.010.1 8.111.6 5.360.1 1.3 elles e 81* *

! 23- 11 on Site 8.3I0.4 7.5IO.3 9.9II.4 7.3IC.3 0.8 miles 8. 71* , .
*

! 24 1 on Site 6.4IO.4 6.0IO.1 8.2I0.3 5.4TO.1 0.8 miles G 98*
25 J on Site 6.4TO.4 4.8IO.2 8.0TO.7 5.4I0.2 0.9 miles 6110*'

26 K on Site 6.4IO.1 5.6IO.3 7.7IO.5 5.1TO.2 0.5 n!!cs e 132' )

27 N. Fence, N. of Switchyard, JAF 18.4[2.1 19.211.3 19.4[1.0 12.fl0.3 0.4 miles 6 60* '

28 N. Light Pola, N. of Screenhouse, JAF 37.0t3.0 36.7f3.6 32.981.3 21.5_II .4 0.5 miles t 68*
i 29 N. Fence, N. of E. Side .

. ,

Screcubouse, JAF 43.965.1 40.763.8 34.4sG.6 29.141.2 0.5 miles 6 65* '

30 N. Fence (NW) JAF 15.9II.3 15.9I0.9 16.4I1.0 11.4TO.4 0.4 mile 6 8 57*
31 N. Fence (NW) IINP-1 23.8II.4 22.9I1.5 24.4II.2 21.7I6.4 0.2 elles 4 290* .

! 39 East Fence, Red. Weste-NHP-1 18.5Ils4 14.7II.2 18.2II.4 13.9T0.4 0.1 miles k 292*
|'43 .9 al Rt. 3 from Rt. 104R 6.1I0.2 6.2IO.4 7.9IG.5 6. BIO.4 9.4 miles e 66*;

'

44 Cor. EL 3 and Kelly brive 6.0TO.4 5.1T0.1 7.710.1 4.9IO.3 12.6 alles. e 64 * |
-

t c

:

! i

I
i
!
i .4
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TARI.E 14 (Cont'd)
.

DIRECT RADIATION HEASUREHENTS - QUARTiltl.Y RESUI.TS (1984)

Results in Units of arem/Std. flontle f 2 Sigma
.

_

JANUARY AlitII. JUI.Y OCTORER IACATION>

112 00011 11ROUCil T1500C11 71500C11 (LIR14110N ANL
STATION
letelatJt LOCATION MARCl4 JUNE SEPTEMBER DECDIREE (DISTAliCE)*

.

45 Cor. kt 64 and Rt. 35 6.140.5 5.380.0 8.1f0.4 5.316.4 7.6 alles 4 156'

46 Cor. kt 176 and Black Creek Rd. 6.010.2 4.980.1 7.110.3 4.810.2 7.9 miles e 178*

47 NE Shoreline (JAF) 13.5IO.9 11.7IO.3 15.3IO.4 9.hib.1 0.6 miles 6 a,5 *

48 .36 mi (N) on Access Rd. (JAF) 7.7I0.2 7.7IO.2 9.3I0.2 6.0TO.2
' 20.0 miles e 165*

0.6 alles 9 92*
49 llecents, NY-Control 5.6TO.1 4.7I0.2 6.6I1.3 5.776.2

SD lake Rd. West of J on-Site 6.5I0.0 5.3IO.1 7.5I0.1 4.9I0.3 0.7 alles k 115*
5.9_O.2 4.8_IO.1 7.6T6.4 5.5I3.2 7.4 miles 8 233'I51 1.iberty & Bronson Sts., E of OSS

$2 East 12th & Cayuga Sts., onw. School 5.7so.4 4.840.2 7.180.4 4.6t_0.2 5.h miles k 227* ;

53 kroadwell & Chestnut Sin-Fulton 11.S. 5.9:0 2 5.0t0.1 7.510.3 5.040.1 13.7 miles. 4 163* !

I

54 Liberty St. & Co. Rt. 16-Hexico ll.S. 5.6[0.6 4.7[0.1 7.3[0.4 5.5[0.2 9.3 miles k 115*, ,

,,. 5 5 Ces Sts:. tons Co. Rt. 5-Fulaski 5.6fo.2 * 5.710.2 7.1s0.3 4.ht0.2 13.0 miles 8 75*
*

** 56 Rt.104 - New llaven H.S. (SE Corner) 5.9:0.1 5.010.1 7.410.2 5.140.2 5.4 miles 6 120'

5: Co. Rt. 29&Hiner Rd.(SE)-Lycoming,NY 6.210.3 4.8_IO.2 6.8_II.0 4.9_IO.3 1.9 miles 0 145'

58 Co. Et. 1 - ALCAN (S of Entrance Rd.) 5.980.5 5.680.1 7.510.6 5.660.2 3.2 miles k 220'

60 S.Sliore (Fish Polut) Lit' Ele Sodus
~

12.1 0.4 12.III.1 ' 0.5 alles 8 95*~
,

59 _. Environmental Lab - JAF 14.0I1.0 11.170.2 ~ ~

j~|~

Bay, NY 5 710.3 4.710.2 7.2t0.4 4.610.3 21.0 miles 9'225*

61 700' N of #48 (On Access Rd.)-JAF 8.6TO.3 d.4TO.1 10.5T0.5 7.0I0.5 0.8 alles e 83*
65 Dutch Ridge Rd. & Kertten Rd.(SE) 6.0TO.5 - 4.8I0.1 (17 4 8IO.6 7.8 miles e 196*''

'

.

i
! .

!,

(1) TIDs lost
. ,

' *

Direction and distance based on letP-2 Reactor Centerline and Sixteca 22.5* degree sector grid.8
.

!

|:

*
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TABLE 15
f' '

CONTINUCUS RADIATION MCNITCR$* (GM)

| ma/hr
i

FIRST HALF
mE/hr

;
'

LOCATION PERIOD 1984 MIN. MAX. AVG.

i 0 offsite** 01/10 to 02/07 0.012 0.022 0.015

| 02/07 to 03/06 0.010 0.027 0.018
03/06 to 04/03 0.010 0.028 0.018
04/03 to 05/01 0.010 0.030 0.020
05/01 to 05/27 0.016 0.030 0.020,

| 05/27 to 07/03 0.010 0.028 0.019

i

| D1 Casita 01/09 to 02/06 0.010 0.048 0.016
02/06 to 03/05 0.012 0.027 0.019
03/05 to 04/02 0.010 0.022 0.013

I 04/02 to 04/30 0 013 0.042 0.026
.' 04/30 to 05/30 0.018 0.040 0.025

05/30 to 07/06 0.010 0.028 0.019

I D2 Onsite 01/09 to 02/06 0.012 0.023 0.015
02/06 to 03/05 0.010 0.020 0.013

1 03/05 to 04/02 0.012 0.028 0.016
,1 04/02 to 04/20 0.012 0.030 0.016

04/30 to 05/30 0.014 0.020 0.018
05/30 to 06/29 0.013 0.021 0.016

,

!
E Onsite 01/09 to 02/06 0.010 0.030 0.015

02/06 to 03/05 0.010 0.022 0.017
,

03/05 to 04/02 0.010 0.023 0.016
1 04/02 to 04/30 0.012 0.024 0.016

04/30 to 05/30 0.013 0.024 0.018
05/30 to 07/02 0.013 0.026 0.018

F onsite 01/09 to 02/06 0.015 0.055 0.022
02/06 to 03/05 0.010 0.030 0.022
03/05 to 04/02 0.014 0.028 0.021
04/02 to 04/30 0.018 0.030 0.023
04/30 to 05/30 0.013 0.031 0.020 -

q

05/30 to 06/29 0.016 0.030 0.025
I

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

** Monitor located at D1. off-site station af ter 07-19-64 because of repeacee

vandalisa.

|
> |

|

4~

_
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IABLI 15 (Cont'd)
f

CONTINUCUS RADIATICN MCNITCRS* (CM) k
'

.

at/hr ,

!'

SICCND EALF
mR/hr

LOCATICN PERIOD 1984 MIN. MAX. AVG. i

C offaite** 07/03 to 07/31 0.019 0.028 0.023
*

07/31 to 08/28 0.013 0.055 0.027

] 08/28 to 09/27 0.013 0.060 0.023 |
09/27 to 10/25 0.010 0.047 0.020
10/25 to 11/27 0.010 0.024 0.016
11/27 to 12/27 0.010 0.022 0.015 i

L

D1 Onsite 07/06 to 07/30 0.010 0.023 0.013
|

07/30 to 08/25 0.013 0.055 0.027 ,

'

08/28 to 09/28 0.012 0.029 0.018
09/28 to 11/01 0.010 0.040 0.013 '
11/01 to 11/30 0.013 0.030 0.021
11/30 to 12/26 0.011 0.042 0.016 !

D2 Onsite 06/19 to 07/30 0.013 0.030 0.018 |
07/30 to 08/28 0.013 0.030 0.018 t

08/28 to 09/28 0.012 0.03 3 0.018
09/28 to 10/31 0.014 0.029 0.017 [

10/31 to 11/30 0.013 0.027 0.018 |
.11/30 to 12/26 0.012 0.060 0.028

f

E onsite 07/02 to 07/30 0.010 0.022 0.018 t
,

07/30 to 08/28 0.012 0.030 0.020
i 08/28 to 09/28 0.012 0.050 0.017 ,

'

09/28 to 10/23 0.014 0.027 0.017
i 10/25 to 11/30 0.010 0.024 0.018

11/30 to 12/26 0.012 0.028 0.018;

7 Onsite 06/29 to 07/30 0.010 0.032 0.025
07/30 to 08/28 0.010 0.035 0.023
08/28 to 0"':S 0.013 0.029 0.021
09/28 to 1u/31 0.010 0.040 0.023
10/31 to 11/28 0.015 0.G32 0.022 .

11/28 to 12/26 0.013 0.050 0.020

1

Detectors are S ugged'* to insute on scale teadings.*

** Monitor located at D1 off-site statica after 07-19-14 hecauss of tepeated

randalism.

48
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TABLE 15 (Cont'd) I1

; 1
'CONTINUCUS RADIATIch MCNITOR5* (GM)'

L

mil /hr,

FIRST EAI,F'

mR/LT
'

1

| LOCATION PBt.10D 1984 MIN. HAX. AVG.

G onsite 01/09 to 02/C6 0.010 0.022 0'018.

i 02/06 to 03/05 0.010 0.023 0.019,

I 03/05 to 04/02 0.010 0.024 0.013
04/02 to 04/30 0.016 0.030 0.020
04/30 to 05/30 0.013 0.029 0.022

,

05/30 to 06/29 0.012 0.034 0.024
j

H onsita 01/09 to 02/06 0.015 0.050 0.018*

' | 02/06 to 03/05 0.010 0.070 0.030,

03/05 to 04/02 0.010 0.020 0.01S
04/02 to 04/30 0.014 0.052 0.C21

,

! 04/30 to 05/30 0.017 0.030 0.022
I 03/30 to 07/02 0.017 0.065 0.023

1

j I onsita 01/09 to 02/06 0.010 0.040 0.018
02/06 to 03/05 0.013 0.021 0.015
03/05 to 04/02 0.014 0.022 0.0".9
04/02 to 04/30 0.014 0.028 0.018

| 04/30 to 05/30 0.010 0.030 0.021

| 05/30 to 07/02 0.010 0.028 0.022

1

I J Casite 01/09 to 02/06 0.010 0.020 0.015
02/06 to 03/05 0.010 0.020 0.015
03/05 to 04/02 0.010 0.019 0.013; r

. | 04/02 to 04/30 0.010 0.020 0.016
04/30 to 05/30 0.010 0.020 0.015'

05/30 to C7/02 0.013 0.022 0.015

| I Casite 01/09 to 02/06 0.010 0.018 0.015
02/06 to 03/05 0.010 0.030 0.017

:!

03/05 to 04/02 0.010 0.027 0.019
04/02 to 04/30 0.012 0.030 0.020
04/30 to 05/30 0.011 0.030 0.024 .

1 05/30 to 06/29 0.010 0.030 0.022

1

Detectors are " bugged" to insure on scale readings.3 *

!

|| .

,

49
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TABLE 15 (Cont'd)

CONTINUOUS RA.DIATION MONITCRS* (GM)

alt /hr
i

SICOND EALF
: nit /hr

ICCATION PE1 ICD 1984 PlN . MA%. AVG.

O Cnsita 06/29 to 07/30 0.013 0.032 0.020
07/30 cc 08/28 0.010 0.033 0.023-

,

08/28 to 09/28 0.010 0.043 0.022 i
'

09/28 to 10/31 0.013 0.032 0.020
10/31 to n /29 0.013 0.041 0.019

'11/29 to 12/26 0.012 0.042 0.018
i ,

e

H Cusica 07/02 to 07/30 0.018 0.080 0.023 ,

07/30 to 08/28 0.010 0.100 0.027 j
*OP/28 to 09/28 0.018 0.110 0.0$0

09/28 to 10/29 0.011 0.no 0.032
10/29 to n/20 0.017 0.089 0.032
n/30 to 12/26 0.012 0.046 0.020 |

1

I Cusica 07/02 to 07/30 0.012 0.038 0.020
07/30 to 08/28 0.012 0.034 0.017
08/28 to 09/28 0.012 0.040 0.018
09/28 to 10/29 0.012 0.034 0.020
10/19 to n/30 0.013 0.030 0.022 l

11/20 to 12/26 0.013 0.043 0.020 %

i
J Cnsita 07/02 to 07/31 0.010 0.02b 0.017 j

07/31 to 08/26 0.010 0.090 0.027
08/28 to 09/28 0.010 0.090 0.023
09/28 to 10/29 0.013 0.09 0 0.021
10/29 to 11/30 0.010 0.040 0.021
11/30 to 12/26 0.010 0.033 0.020

I

!K Onsite 06/29 to 07/20 0.010 0.032 0.020
07/30 to 08/28 0.010 0.03 1 0.017
08/28 to 09/28 0.010 0.030 0.020

I09/28 to 10/29 0.010 0.023 0.016
I

10/29 to 11/30 0.010 0.024 0.013 .

11/30 to 12/26 0.010 0.033 0.013
f

__

$
= Estectors are "buggsc" to 1:sure on scale reacings.

?

50
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TABl.E 16

CONCENTRATIONS OF 10 DIME-131 IN HIII i

Results in Units of PC1/1 + 2 sigma

8

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

4 (0.30 (0.18 (0.18 (0.29 (0.20 (0.23 (0.17 (0.26 :
"

.
1

45 (0.29 (0.19 - - - - - -

| 5 (0.19 (0.18 - - - - - -
.

!

I 7 (0.28 (0.16 (0.22 (0.34 (0.24 (0.19 <0.17 (0.27
.

40 (Control) (0.23 (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 (0.33 (0.17 (0.18 (0.22 (0.28 (0.21 (0.17 (0.25 .-
,

I
60 (a) (a) (0.17 <0.30 (0.28 (0 21 (0.19 (0.25

I
#

corresponds to sample locations listed on Figure 5. Section VII.*

} - Sampling station no longer required by Technical Specificatione, therefore discontinued.
(a) No semple taken.

l (b) Sampling resumed due to results of Spring 1984 Milch Animal Census, j

$
r

!
t
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YABI.E IS
,

CONCENTRATIONS OF STRONTIPH-90 IN Hil.K<

l '(HONTHl.Y CMit*0 SITE SAMPI.ES)

!
'

Results in Units of PCi/l 1 2 sigma

I
j Statione May June July August

s

16 2.7 1 0.7 5.0 1 0.8 3.1 1 0.8 2.5 1 0.9

4 2.5 1 0.7 2.7 2 0.6 2.3 2 1.3 3.5 1 0.6

l 45 1.4 2 0.6 2.8 1 0.8 - -

: 5 0.8 1 0.6 2.9 1 0.7 - -

!
7 1.5 1 0.6 2.3 2 0.7 3.1 1 0.6 2.2 1 0.8

| 40 (control) 1.5 1 0.6 2.7 1 0.7 2.3 1 0.9 2.7 2 0.8

! 50 0.8 1 0.3 1.8 1 0.7 2.2 1 0.6 2.1 2 0.5

55 0.9 1 0.6 1.7 1 0.7 0.8 2 0.2( 1.1 1 0.6

i 60 (a) (a) 0.9 1 0.4 2.1 1 0.5

II i

i

{ Statione September October November December

:
.

1
.

| 16 2.7 1 0.8 3.6 1 1.3 3.9 2 0.8 1.9 1 0.6

4 7.6 1 0.9 2.2 2 1.0 2.4 2 0.6 3.0 1 0.6,

j 45 - - - -

, 5 - - - -

j 7 3.6 1 1.2 2.2 1 0.9 3.8 2 0.9 2.1 1 0.8

| 40 (Control) 2.9 2 1.0 1.7 2 0.7 1.3 2 0.8 2.0 1 0.9
1 50 1.4 2 0.7 1.6 1 0.4 1.2 1 0.8 1.3 2 0.8

| 55 2.7 1 0.8 1.8 2 0.6 2.8 2 1.0 2.0 1 0.7

| 60 1.5 1 0.7 1.0 1 0.4 2.4 2 0.8 2.4 * 1.0 . ,

J
'

!

i

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

{ - Sampling station no longer required by Environmental Technical Specifications. -

(a) No sample taken.
(b) Sampling resumed due to results of Spring 1984 Hilch Animal Census.

I

!
*
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TA31Z 19i
,

MI1CH ANIhAL CINSD5
SPRING 1964'

NUMBIE Ch WWWI
CINSUS MAP (l) 05 M11CS ANIFJLLSTOW

Scriba 1 kne>

; 16e 39C
2 IG
3 2C'

6 1C
26 None

New Haven 4 Ac
9 42C
4* 65 C

458 20C+1G(2)
.

10 33C

5* 45C

11 39C
78 62C

44*** 2G(2 )

Mexico 12 eac

| 13 2C'

14 63C
1

U MC
17 43C

18 45C
i

I 19 40C'

20 None
608 40C

50* 90c
:

55* SLC

21 64C'

,

Richland 22 42c
6

23 77C

Oswego 1+ maa

Hannibal 40** Joc

| Volney 2.2 20c'

i

Mt 1110 Ccvs
3 Goats .

}!

I,

'l C = Cws
| 1 G = Goats

|1 * = h11k sample location
** = P. ilk sample control-locationt

*** = New location,

ND = Cwner did not wish to participata
(1) = leferences figure 3
(2) = Goats are g currently producing milk

I
55
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331E 19 (Continued)
MI1CH 4XIMAL CINSUS,

SUMME!L 1984
l'

NCMBIl CN NCMBZ1
fl) 0F MI1CH ANIFALSTcvN SCS MJLP

Scriba 1 2ne '

168 41C j'

2 ND

3 2C
'

6 1C
26 Nona

New hves d XC
9 43C
4* 80 C-

438 Non e
10 32C
3* 43C ,

11 30 C
7* @C

'

48 IC(2)

Mazico il 73C

13 2C ;

14 62C i
'

13 43C
17 MC
18 43C j

19 GC ;

20 None
60* MC

'
30* 100C
338 UC
21 60C

lichland 21 4CC

D MC

0suego 24 Ncca

Hannibal 4Ca* 22C

Yolsey D RG
|

*

TCnLS t 1090 Ccvs
1 Goat ,

|C = Cows
G = Goats
* = Milk sample 1cca:ics i

** = P'"< sample ecst:ci iccacion
* ** = New locatics
N:: = |id coc vish to ;artici; ace 1 the su:vey
(1) = le erences rigu:e 3d

(2) = Goat is set currently ;;cduci:3 milk

56'
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. , ' ', TAtt.E 20

CONCENTRATIONS OF CAtttA EMITTutS IN VAR 10 tis F00b PRODUC1 S
|i ;

j Results in Units of PC1/g(wt) f 2 sikna
'

e

! COLLECTION SAMPLE

( SITE DATE DESCRIPTION Be-7 K-40 Co-60 Cs-134 Cs-137 Oti.e s,

I
,

i i. A 5-10-84 Eggs <0.08 1.1210.11 <0.006 <0.007 <0.007 <LLL

)' I 'l
B 6-6-84 Eggs <0.04 1.0440.76 <0.005 <0.005 <0.005 < !.1L

-

~\ C 5-8-84 Eggs <0.05 1.1510.12 <0.005 <0.005 <0.004 <tLI,

;{* p(control) 5-2-84 Eggs <0.06 1.1340,.11 <0.004 <0.004 <0.004 < Lit
- ..

A 5-10-84 Foultry <0.48 3.0140.46 <0.016 <0.019 <0.015 <LLD

! .'* B 6-6-84 Foultry <0.39 3.7810.52 <0.023 <0.018 <0.021 < LIA

!/ C 5-8-84 Foultry <0.69 3.566_0.51 <0.022 <0.024 <0.039 <LLD ,

1- D(control) 5-2-84 Poultry <0.57 3.4560.50 <0.022 <0.026 <0.026 < l.LD
'

l .;
; 3 E 5-17-84 Beef <0.30 2.5910.44 <0.021 <0.021 <0.021 <LLD

1 - F 5-2-84 Beef <0.41 3.2440.51 <0.026 <0.027 <0.031 < LIL

C 5-25-84 Beef <0.24 3.71T0.45 <0.017 <0.018 0.046+0.024 <tLD*

i N(control) 5-2-84 Beef. <0.28 2.93I,0.40 <0.023 <0.020 < 0.02'5 <LLL !

,

}-
=

. .

; .

.

y ..'; ,
,.

!

I- |

i
*'

., g

j .

I
'

>

!
'

J (1) 1-131 not in the radionuclide library.

4I

.

i*
'
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TABLE 20 (continued)

CONCEN1 RATIONS OF CANNA Dil1TERS JH VARIOUS FOOL 110DUC1S

Resalta in Units.of pC1/g(w:t) J 2 stLms'

COLI.LCT1oN SAMFt2
SITE DATE DESLRIPTION Be-7 K-40 Co-60 Cs-134 Ls-137 Otl.ea s

.

A 10-26-84 Eggs <0.26 1.06't 0.28 <0.013 <0.015 <0.016 <LLL

J 11-20-84 Eggs <0.17 1.30:0,32 <0.014 <0.015 <0.01b <l.11
C 11-6-84 Eggs <0.13 1.06 t_0.)0 <0.018 <0.017 <0.012 <LLL

D(control) 11-5-84 Eggs <0.33 1.0910.33 <0.029 <0.029 <0.032 < l.LI,

A 11-26-84 Poultry <0.26 3.65,0.45 <0.014 <0.022 <0.018 <tLL
J 11-20-84 Poultry <0.20 2.57t0.40 <0.021 <0.019 <0.026 < LII
C 11-6-84 roultry <0.18 2.78so.45 <0.019 <0.017 <0.018 <LLD

B(control) 11-2-84 Poultry <0 36 2.al_TO.45 <0.029 <0.032 <0.026 <tLD q

F 10-25-84 Beef <0.28 2.88IO.43 <0.020- <0.020 <0.019-
<tLD1 11-15-84 Beef <0.19 2.55t o.40 <0.024 <0.021 0.032 + 0.016
< l.LL

K 11-9-84 Reef <0.35 2.7340.42 <0.031 <0.026 <0.027 <LLD
~

M(control) 11-8-84 Beef <0.25 2.80 0.41 <0.023 <0.024 <0.022 <LLL
,,

.

f

.

|
*

.

i

i

,

*
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TABI.E 20 (Continued)1

j .

J: CONCDITRATIONS OF CAD 9tA EMITTERS IN VARIOUS H)oD 11t000 CTS

1

Results in Units of pC1/g(i.et) + 2 signa
l|j

!:
: Cal.ECTIOu SANFtr

*
SITE DATE DESCRIPTI0li Be-7 K-40 1-131 Cs-134 Cs-137 0:1. a s

i
.

|| 1 9-18-84 Cabbage <0.079 1.8560.19 <0.017 <0.009 <0.010 <LLL
;; I 9-18-84 Scnash <0.086 2.2060.22 <0.016 <0.010 <0.669 < l.l.Le

' $ L 9-18-84 Sussa Chard <0.150 5.0f.e 0*.56 <0.033 <0.016 <0.017 <Ltb
I L 9-18-84 Tomatoes <0.062 2.1310.21 <0.013 <0.007 <0.668 < l.l b

1'
i

j' N 9-18-84 Collard Greens <0.100 3.8360.38 <0.019 <0.012 <0.012 . l.Lb I<

|| N 9-18-84 Tomatoes <0.052 2.21TO.22
!| ~

<0.011 <0.006 <0.007 <LLL

]* M(control) 9-18-84 Swiss Chard 0.41460.093 4.6760.47 <0.022 <0.013 <0.014 <LLL.
; M(control) 9-18-84 Tomatoes <0.079 1.76e0.18 <0.015 <0.009 <0.010 <tLD

*

.I
1
4

11 .

!I -
.

]'

:|
|

l*
1

-

!
!
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V DATA SUMMARfES AND CONCLUSIONS
-

I The results of the 1984 Radiological Environmental Monitoring Pro-
,

gram are evaluated considering the natural processes of the environment
and the aggngate of past data. A number of factors are considered in

I the course of this radiological data evaluation and interpretation. The
I interpretation of data can be made at several levels including trend analy-

sis, population dose, risk estimates to the general population based on
environmental concentrations, effectiveness of plant effluent controls and!

! specific rssearch areas, among others. An attempt has been made 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 isotope is

!' not of itself an indication of its environmental significance. Evaluation of
the impact of the radionuclide in terms of potential increased dose to man,
in relation to natural background, is necessary.;

! There are three separate gToups of radionuclides that were detected
in the environment during 1984. A few of these radionuclides could pos-

; sibly fall into two of the three groups. The first of these groups is,

i naturally occurring radionuclides. It must be realized that the environ-
ment contains a broad inventory of naturally occurring radioactive ele-
monts. Background radiation as a function of primordial radioactive
elements and cosmic radiation of solar origin offers a constant exposure to
the environment and man. These radionuclides, such as Th-232, Ra-226
Be-7 and especially K-40, account for a majority of the annual per capita

| background dose.
i .

A second group of radionue11 des that were detected are a result of
the detonation of thermonuclear devices in the earth's upper atmosphere,

; The detonation frequency during the early 1950's produced a significant
j 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 Ifved radio-'

i 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 radionuelfdes
associated with nuclear detonations were detected several months after-
wards and then after a peak detection period, dindnished 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 analysed during 1981. Calcula-
tions of the resulting doses to man from fallout related radionuclides in
the environment show that the contribution from such nuolides in some
cases (such as $r-90 or Cs-137) is significant and second in intensity
only to natural background radiation, quantities of Nb-95, 2r-95,
Co-141, Ce-144, Ru-106 Ru-103 La-140 Cs-13", Mn-54 and Co-60 were
ty9ical in air particulate samples during 1981 and have a weapons test
or gin.

i
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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 i

3reactors thus making a distinction between the two sources difScult, if '

| not impossible, under the circumstances. The dose to man as a result of 1

these radionuclides is small and signincantly 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
i, radiolcgical data evaluation and interpretation. The evaluation and inter-

protation is made at several levels including trend analysis, dose to man,
etc. An attempt has been made not only to report the data collected
during 1984, but also to assess the signiScance of the radionuclides
detected in the environment as compared to natural radiation sources. It j
is important to note that detected concentrations of radionuclides that arei

possibly related to operations at the site are very small and are not an
indication of environmental signineance. In regards to these very small I

quantities, it will be further noted that at such minute concentrations the i 1

assessment of the signiacance of detected radionuclides is very difScult.
,

Therefore, concentrations in one sample that are two times the concentra-'

tion of another, for example, are not signiScant 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
radionuelldes detected and exposure to man are presented and scruti-
nized.

I
iSection VI, titled HISTORICAL DATA, contains sample statistics from

previous envirormental sampling. The process of determining the impact
(or lack of impact) of plant operation on the environment includes the | ,

scrutiny of past analytical data, a tool by which trendJ are discerned. :
The interpretation of historical data in this report is done to a limited
degree. Because of the constant change in analytical sensitivities, as
state-of-the-art detection capabilities improve, data comparisons become !
difScult. For example, minimum detection capabilities for the 1969 and I

1974 analyses of environmental samples would be considered anomalous by
1984 standards.

P

I
-

,
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LAKE PROGRAM

Tables 1 through 8 list the 1984 analytical results for the aquatic / lake
water media sampled during the 1984 sampling program. Aquatic samplesi

were obtained at a combination of four onsite locations. The transact
designations used for the onsite sampling locations are NMPW (01), NMPP,
(02), JAF (03) and NMPE (04). Due to limited availability of certain'

required sample media, samples could not be obtained consistently at each'

of the same onsite transacts sampled for other media. Offsite samples
were collected in the vicinity of the Oswego Harbor (offsite - 00).

I
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1. PERIPHYTON SA31PLES - TABLE 1

Periphyton is a common fresh water algae found throughout the
Great Lakes and in almost all underwater aquatic systems. Periphy-
ton in its simplest form is a single celled organism which colonizes
the natural and artificial substrates found in the shore and near
shore waters. Colonies of periphyton can be found from the shore
zone to water depths which can be suff!ciently penetrated by
sunlight to support photosynthesis. Periphyton is dependent on
sunlight and inorganic materials found in the lake to support life
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 is used as an indicator organism to help evaluate the
possible effects of plant operation on the local aquatic envinnment
on the lowest level of the food chain.

The ecuection and analysis of periphyton samples was performed !

twice during the 1984 sample program. .

The first conection of periphyton was completed on June 29, 1984
and the second conection was completed on September 12, 1984. The
gamma spectral analysis of periphyton samples showed detectable
concentrations of Cs-137. Be-7, Th-238 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 operation. The second group of radionuclides is naturally

.

occurring and is found in many living organisms as noted throughout
{this report. The third group of radionucIldes is the result of past

atmospheric nuclear weapons testing. Radlonuclides with relatively
long half-lives which fan into this third group are the result of j
atmospheric tests conducted over the past decades. The only fauout g

related radionuclide detected in 1984 periphyton samples was Cs-137 {Cs-137 requires special consideration as this radioisotope of cesium is
a common constituent of the background radiation due to fauout but !
can also be attributed to the operation of the plant. In 1981 six -

fauout radionuclides were detected in the periphyton samples. Of
the six radionucHdes detected in 1981, two, Ce-144 and Cs-137, were i

detected in 1982, and one, Cs-137, was detected in the 1984 sam-
ples. The other fauout radionuclides were not detected in 1982-84
because 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 conected on June 29,1984 con-
tained detectable concentrations of Be-7, K-40, Cs-137, and Th-228. i

The maximum detectable concentration for plant related radionuclides I

was 0.29 pC1/g (wet) for Cs-137. Cs-137 was detected in both the
control (offsite) sample and the two indicator (onsite) samples with
the maximum concentration, as noted above, present in the ind!cator
sample.
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The second collection of periphyton samples completed on September
12 showed a slight increase in the concentration of plant related
radionuclides. The maximum detectable concentration of plant related-

radionuclides in the second or summer collection was 0.31 pCi/g

(wet) for Cs-137. Cs-137 was not detected in the second collection'

at the control location as it was in the first collection (June 1984).
The concentration of Cs-137 at the control location was less than
0.064 pC1/g (wet) LLD.i

Three naturally occurring radionuclides were detected in the 1984
samples. K-40 was detected in all six samples both onsite and off-
site. B e-7 was detected in two onsite samples and one offsite
sample. Th-22S 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 radionuc!! des 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,
1981,1932, 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 in 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 plant is difficult to make as
periphyton is not directly in the human food chain. To best deter-
mine the resulting dose to man from the activity found in periphyton
samples, calculations were made based on concentrations found in
fish samples as fish represent the upper level of the food chain in
which periphyton is a primary producer. Dose to man calculations
based on concentrations found in fish and consumption rates are
contained in Section V.S.

A review of past data shows Cs-137 concentrations in both indicator
and control periphyten samples decreased slightly since the 1983
samples. Graphs depicting concentrations of Cs-137, Co-60, and
Co-144 are presented in Section VII.

i

,

I

,

,
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2. BOTTO?! SEDDfENT - TABLE 2
!

Bottom sediment samples were ecliected twice during the 1984 sam-
pling program. Gamma spectral analyses and Sr-90 analyses were '

performed on each of the six samples and the results are presented
in Table 2. Samples were conected in June and October in 1984 with
the Oswego Harbor area (transact (001) serving as the control loca-
tion, Nine Stile Point Plant (transect (02]) and the Fit: Patrick Plant
(transect (03]) serving u the indicator or onsite sample locations.

Sr-90 was detected in e'ach of the six 1984 samples. Cs-137 was
detected in four of the six samples conected in 1984, which included
three onsite samples and one offsite sample. Co-60 was detected in
two of the six samples and afn-54 was detected in one of the six 1984
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-137 in control location
sediment samples. The Cs-137 concentration for the control location
was 0.42 pC1/g (dry). The Cs-137 concentrations for the indicator

(dry) to 0.04 pC1/g (dry) with a
locations ranged from 1.08 pC1/g(dry).=ean concentration of 0.49 pC1/g

Co-60 was detected in two of the four ind!cator samples conected in
1984. Positive detections of Co-60 ranged from a minimum of 0.12
pC1/g (dry) to a maximum of 0.17 pC1/g (dry). The detected levels
of Co-60 are relatively the same as the concentrations detected in
1983 when the minimum concentration was 0.10 pCl/g (dry) and the
maximum value was 0.16 pCl/g (dry). The detection of Co-60 in
sediment can be attributed to the operation of the plant. Co-60 was
not detected in the control samples conected in 1984. The levels of
Co-60 detected in the ensite samples are very seau, and are near
the lower umits of detection.

1!anganese-54 was detected in only one of the four indicator samples
couected in 1984. The one positive detection was made at the F!tz-
Patrick (03) transect. The 5tn-54 concentration for this one indicator
location was 0.04 pC1/g (dry). The detection et Sin-54 in sediment
can be attributed to the operation of the plant. !!n-54 was not
detected in the centrol samples coUected in 1984. The average LLD
value for the control location was less than 0.04 pC1/g (dry) LLD.
Thus, as can be seen from above, the Sin-54 concentration detected
in the one onsite sample is very small, and at the lower limits of-

detection. '

Strontium-90 was detected in an of the six Bottom Sediment samples
conected in 1984. The presence of Sr-90 at the control and indica-
tor locations is considered to be the result of weapons fallout.

( Sr-90 was also detected at both control and indicator sample locations
,
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during 1978, 1979 1980, 1981. and 1983, which is evidence that
Sr-90 is attributable to weapons testing fallout. The mean 1984
eentrol concentration for Sr-90 was 0.047 pC1/g (dry). The mean -

1984 indicator concentration for Sr-90 was 0.035 pCi/g (dry). ;

Variations in Sr-fr0 concentrations can be influenced by several !
,

| feetors including sediment type and chemical make-up. The presence r

i of Sr-90 in many of the other control samples supports the fact that |!; Sr-90 is ubiquitous thmughout the environment. [,

"
l
' The dose to man from bottom sediment is not of concern and cannot
i be directly calculated. Bottom sediment is not accessible to man and ,

the radioactivity found in the sediment is shielded by the overlaying !

water column. To Illustrate the impact of radioactivity in sediment !

| samples with respect to 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 depost-
tion. Assuming that the density of the sediment is 40 kg/m8 (dry),

*

{4 and using the average residence time on the shore of 47 hours per
1 year for a teenager, the annual dose rate from a maximum indicator
ji sample Cs-137 concentration of 1.08 pCilg (dry) is calculated to be i

i 0.0005 mrom per year whole body dose. The whole body dose from a i
ICo-40 concentration of 0.17 pC1/g (dry) would be equal to 0.0064,

mrom per year. The whole body dose fme a Mn-54 concentration of |
I 0.04 pCilg (dry) would be equal to 0.0004 mese per year. The re- t

l sulting total whole body dose would be equal to 0.0143 mrom per' 1

year whole body. The contribution to the total whole body dose due |
to Sr-90 would be inAnttesimal due to the fact that $r-90 decays by '

g a beta emission and has no associated strong gamma energy.
,

,

A review of past Cs-137 data illustrates that the mean concentration !
values for the indicator stations have dropped signiScantly from 1976 [

j )! to 1979 with the general trend downward continuing from 1979 ,
4

j through 1982. The 1984 mean concentration of Cs-137 was slightly L

! higher than the 1983 value. Since 1979, the mean value for the con- [
trol station has been greater than the indicator stations with 1982 y

showing a change in the downward trend for Cs-137 concentrations i|at the control locations. However, the 1983-84 concentrations show a
reverse in this situation. This change in tanding for the Cs-137
concentrations may be the effect of the control location's close pron- !-

indty to the Oswego River Outlet and a possible soures of Cs-137 :

from deposition of Cs-137 from atmospheric nuclear testing onto the ;

i river waterehed. The concentration of Co-40 in sediment samples j
has shown a stadlar downward trend to that of Cs-137 since 1977. !

The nazimum Co-40 concentration in the indicator samples (mean) i

q shows a consistent downward trend since 1977 that continued !
|
; through 1981 with a slight increase in mean concentrations for 1982, |

j and a leveling off for 1982-84. This increase is not signiftsant and ,

i is within the bounds of statistical variation. Historical trends for ;

J l concentrations of Cs-137 and Co-40 are presented in graphic form in :

j i Section VII.

|
'
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3. MOLLUSK SAMPLES - TABLE 3

A total of six moUusk samples were collected in 1984 from a total of '

three general locations. Each sample was analyzed for gamma emit-
ters using gamma spectral analysis and for Sr-90 using chemical sep-
arations and beta particle analysis. The results of the 1984 samples
are presented on Table 3. As in past years the effort to conect
mollusk samples of sufficient size has been of limited success in
terms of sample volume conected. 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 successfuny collected at the offsite (00) or control location and
at the Nine Mile Point Plant (02) transect and the FitzPatrick (03)
transect, for the indicator samples.

The results of the isotopic analysis of mollusk tissue detected the
presence of six radionuclides. The nuc11 des detected consisted of
two naturally occurring radionuclides (K-40 and Ra-226), three plant ,

related radionuclides (Mn-54, Co-60, and Cs-137), and one radionu-
c11de related to fallout from atmospheric nuclear testing (Sr-90). ,

Detectable concentrations of Sr-90 were measured in each of six sam-
ples collected at both the ensite and offsite locations. The presence +

of Sr-90 in all the mouusk samples collected for the sample year was
also observed in 1979,1980,1981,1982, and 1983. The 1984 Sr-90
concentrations ranged from a maximum of 0.13 pct /g (wet) to a mini-
mum of 0.009 pC1/g (wet) with the control station mean equal to
0.020 pC1/g (wet) and the indicator mean equal to 0.061 pCi/g
(wet). As in other sample media the presence of Sr-90 is considered !

to be the result of fallout from atmospheric nuclear testing. This i

determination is based on the fact that Sr-90 is consistently detected
in control samples in previous years as noted above. Mn-54 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-137 was detected in only one of the onsite samples. The pres-
ence of Mn-54 and Co-60 in mouusk tissue can be attributed to the !
operation of the plant. The Ca-137 present in the mouusk tissue i

may also be attributed to the operation of the plant and/or fauout
from atmospheric nuclear testing. The Mn-54, Co-60, and Cs-137
were not detected at the offsite or control locations. i

The concentration of Mn-54 detected at the indicator locations ranged
from a maximum of 0.11 pC1/g (wet) to a minimum of 0.06 pct /g '

(wet). Co-60 concentrations ranged from a maximum of 0.115 pCi/g ,

(wet) to a minimum of 0.040 pct /g (wet). The one positive detection
for Cs-137 was 0.022 pC1/g (wet).

,

The relatively high frequency for the detection of Co-60 and partie- |

ularly Mn-54 in mollusk samples can be attributed to the phenomenon
of bicaccumulation or concentration factors. The level of an element ;
in a particular organism relative to the level or concentration of the j
same element in the organism's environment is known as the concen-
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i tretion factor. Fresh water mouusk have an extremely high ;

j concentration factor of 300,000 (mean) for Mn-54 and 32,408 (mean) ;

for Co-80*. Such high concentration factors would result in a rapid |*

,
accumulation of manganese and cobalt activity in mouusk that are in- L> '

digenous to the off shore area of the site.2

,

1 Fresh water mouusk found in the vicinity of tho' site are not con-
1| sumed by humans and are not a major component or level in the food
1 chain if for no other reason other than the smau population due to |

j the unfavorable physical makeup of the lake bottom in the area. '

i Because these fresh water mouusk are not considered edible there is
|' no dose to man from the presence of the Mn-54. Co-60, or Cs-137
4 concentrations. As in past years an estimate can be made using

! substituted parameters for the purpose of putting into perspective
the possible significance of Mn-54, Co-40, and Cs-137 concentrations;

i detected in the moHusk samples. Using the average individual
: eensumption of seafood of 1.0 kg/ year for an adult, the dose result- !

| ing from ingestion of moHusks would be 0.00016 arem/ year to the !

whole body and 0.0015 mrem / year to the gastrointestinal trset for
the maximum Mn-54 concentration of 0.11 pC1/g (wet). The dose
resulting from the Co-40 concentration of 0.115 pC1/g (wet) would be
0.0005 mrom/ year to the whole body and 0.0046 arem/ year to the
gastrointestinal tract. The dose resulting from the Cs-137 concen-
tration of 0.022 pC1/g (wet) would be 0.0014 mrom/ year to the whole
body and 0.00005 mrom/ year to the gastrointestinal tract. The total
maximum dose that would be received from the consumption of 1.0 kg

; of fresh water mouusk would be 0.00:28 mrom to the whole body and
; 0.00615 mrom to the gastrointestinal tract. This calculated dose is

extremely sman and as noted above la reality would be equal to no'

dose, because of the sere consumption rate.

i ! The concentrations of Mn-54 and Co-60 have shown a significant (
| decline since 1978 when both radionuclides were detected at their I

'

! 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 sman increase from,

the levels detected in 1983. Co-60 concentrations in mouusk samples
! have remained relatively constant since 1977. 3r-90 concentrations
| in mouusk samples have revnsined stable since 1978 after a peak in

1976, with little change in the 1984 samples. Graphs of prevfous'

mouusk sample results for Mn-54 Co-60 and 3r-90 are presented in l'
Section VII. Also found in Section VII is a physical description of '

, I the lake bottom in the vicinity of the site for reference to the suit- i

|t ability of the area for mouusk habitat. "

'
;

i 1
j '' ELaenDuc (197J)
I

| !

| t

!

,
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4. GAIS!ARUS - TABLE 4

GAMMARUS samples were conected three times during the 1984 sam-
ple period in conjunction with mouusk, periphyton and bottom
sediment. GAMMARUS are benthic or demersal dwouing organisms
found in the general vicinity of the site and throughout Lake
Ontario. GAMMARUS are sampled as an indicator organism whose
major pndator is the local Ash 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)
locadon and at the NMPP (02) and JAF (03) transects. Sample col-
lections were made over a two week period (or longer) in order to
collect sufScient quantities of sample for acceptable analyses.

The first ecllection of GAMMARUS in the spring of 1984 (June 14,
1984 through June 29, Iss4) ytelded sample weights of only 1.7 g,
0.2 g, and 0.3 g nspectively for the Oswego, NMPP, and JAF tran-
sects. It should be noted that GAMMARUS are normally less than
10 mm in size and require a large numoer to obtain a biomass of one
gram of sample. The spring conection of GAM &fARUS is also usuany
impeded by the cold lake water temperatures resulting in few

4GAMMARUS inhabiting the shoraune shallows.
.

These sman sample weights were insufScient for Sr-If and Sr-90
analysis, and yielded high analytical sensitivities for gamma spectral r

analysis. The JAF sample resulted in sensitivities of less than
,

12.0 pCl/g (wet) for Co-40 and less than 11.0 pCl/g (wet) for
Cs-137. The NMPP sample resulted in sensitivities of less than
18.0 pC1/g (wet) for Co-64 and less than 17.0 pCi/g (wet) for i

Cs-137. The control sample (Gewego) resulted in sensitivities of ,

less than 4.4 pC1/g (wet) for Co-60 and less than 5.0 pCl/g (wet)
for Cs-137. r

'Because of the smau quantities couacted in the spring GASDfARUS
conection, which were insufScient for Sr-89 and Sr-90 anaaysts,
another sample was attempted before the late summer couection.

This resample GA!!!.!ARUS conection started on July 18, 1984 and
ended on August 17, 1984. This couection yielded sample weights of
70.8 g, 57.5 g, and 52.6 g respectively for the NMPP. JAF, andr

Oswego transects. These sample weights were sufScient for good
analytical sensitivities. This resample collection showed measurable
concentrations of K-40 and Sr-90 only. K-40 was detected in au
thne of the sample locations. E-40 is a naturany occurring radio-
nuclide.

Strontium-90 was also detected in each of the samples conected in
both the indicator and control samples. As noted previously, similar
detections of Sr-90 won made In mouusk samples. Strontium-90 is,

| considered to be a background radionuclide because its origin is not e

i related to the operation of the plant, but is attributed to fallout j
l from stmospheric nuclear testing.

.
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The analyses of the resample GAMMARUS collection showed no mes-
surable concentrations of Co-60, cs-134, Cs-137 or any other plant
related radionuclides.

The late summer (August 8,1984 through September 11,1984) col-
lection of GAMMARUS also provided sufScient quantities of this
organism for good analytical sensitivities. The late summer collection
again 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 GAMMARUS samples also showed no
measurable cencontrations of Co-60, cs-1J4, Cs-137 or any otherI *

, plant related radionuclides.
! :

j The absence of plant related radionuclides in GAMMARUS samples
collected in 1984, and the lack of detectable concentrations from the
previous years of 1980, 1981 (second collection only), and 1982

,

| indicate that the presence of these nuclides in GAMMARUS organisms1

is not routine nor chronic. The dose to man as a direct result of*

ecncentrations of cobalt and cesium would be zero as GAMMARUS is
i not consumed by man. The importance of the activity in these

organisms is only signiScant with respect to the passage of any
radionuclides through the food chain to a trophic level which may
impact man.

I Ristorical data for GAMMARUS sample results shows that the Sr-90
concentration for the controi location has steadily decreased since
1977 and seems to be leveling off. . The Sr-90 concentration for thei

indicator locations also shows a downward trend and leveling, except
for a peak in 1980. No dennite trend can be determined for Cs-137
concentraticns, however, as positive detections have been random in
past years. Previous GAMMARUS data (Cs-137 Sr-89, Sr-90) is

i presented in Section VI, HISTORICAL DATA.

'
i
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.5. FISH - TABLE 5
:

| A total of 18 required Ssh samples were conected in the spring sea- !

; son (June 1984) and in the fan season (October 1984). Conections | i

i were made utilizing 301 nets at one offsite location greater than See i '

{ miles from the site (Oswego Harbor area), and at two onsite locations
4 in the vicinity of the Nine !, tile Point Unit il (02), and the James A. ,

l Fit: Patrick (03) generating facilities. The Oswego Harbor samples
j served as control samples while the NMP (02) and JAF (03) samples
; served as indicator samples. Samples were analyzed for gamma

emitters, Sr-89, and Sr-90. Data is presented in the ANALYT! CAL }i

l RESULTS section of the report on Table 5.
~

Analysis of the 1984 Ssh samples contained detectable concentrations ,

of radionuclides related to past weapons testing and natural origins 1

i (naturally occurring). Sman detectable concentrations of Cs-137 !.

] were found in all Ssh samples (including control samples). Deteet-
| able concentrations of K-40, a natursuy occurring radionuclide, were :

'

| also found in au fish samples conected for the 1984 program. j i
: >

| Spring f!sh conections were comprised of two separate species and , j
nine individual samples. The two species represented one feeding j4

! type. Lake trout and brown trout are highly predacious and feed 8

: on signiScant quantities of smaller Sah such as smelt, alewife, and
other smaller predacious species. Because of the limited availab!11ty 14

i of species present in the catches, no bottom feeder species were col- |
! lected in the spring samples.
1
i Cs-137 was detected in an onsite and offsite samples for both species t

'
j conected. Cnsite samples showed Cs-137 concentrations to be slightly
i greater than control levels for some samples and slightly less than
i control levels for other samples. The concentrations detected are
i not signiScantly different from the control results and are therefore
i considered background. Cs-137 in lake trout samples ranged from

0.033 to 0.037 pC1/g (wet) and averaged 0.035 pC1/g (wet) for the
indicator samples. Cs-137 in the control sample was 0.037 pC1/g,

i (wet) for lake trout. Cs-137 in brown trout samples ranged from i

! 0.039 to 0.055 pct /g (wet) and averaged 0.048 pCi/g (wet) for the
j indicator samples. Co-137 in the control samples ranged from 0.031 ,

j to 0.032 pct /g (wet) and averaged 0.032 pct /g (wet), j i

1
j K-40 was detected in an of the spring samples conected. K-40 !s a -

! natursuy occurring radionuclide and is not related to power plant j
i operations. Detectable concentrations of K-40 in the indicator sam- (
l ples (lake trout and brown trout) ranged from 2.6 to 3.4 pC1/g ;

(wet) and 2.4 to 3.3 pC1/g (wet) for the control samples. No other

{|radionuclides were detected in any of the spring Sah samples. ;

Fau sample collections were comprised of three separate species and !
nine individual samples. Three samples of lake trout, three samples '

i of smaumouth bass, and three samples of white sucker were collected ;

j at a combination of two onsite sample locations (Nt.!P snd JAF) and j
)

i

I

'

|

f f
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one offsite sample location (Oswego Harbor area). Samples were! i -

; collected by gill not in October.
I 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 pC1/g (wet) and averaged 0.040 pct /g i

'

2 (wet). The one lake trout sample from the control location had a
1 , Cs-137 concentration of 0.037 pct /g (wet). Cs-137 in smallmouth
j i bass samples at the indicator locations ranged from 0.049 to .

O.061 pC1/g (wet) and averaged 0.055 pC1/g (wet). The one small-1
'

j mouth bass sample from the control location had a Cs-137 concentra-
'

j j tion of 0.038 pCf/g (wet). Cs-137 in the white sucker samples at
the indicator locations ranged from 0.039 to 0.039 pCl/g (wet) and.

! averaged 0.039 pC1/g (wet). The one white sucker sample from ths
|, control location had a Cs-137 concentration of 0.015 pC1/g (wet).

1

Ii K-40 was detected in all of the fall fish samples collected. Detect- ,

'
I able concentrations of K-40 in the indicator samples (lake trout,
j smallmouth bass, and white sucker) ranged from 2.7 to 3.5 pC1/g'

i; (wet) and 3.1 to 3.4 pC1/g (wet) for the control samples. No other

]
radionuclides were detected in any of the fall fish samples. -

] ! Sr-89 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 onsite or offsite locations. ,

'

i {
i t Review of past environmental data indicates that the Sr-89 and Sr-90 1

| concentrations have decreased steadily since 1976 for both the indi- |
1 cator and control locations to the present 1994 LLD '.evels. A

general decline in detectable Sr-89 and Sr-90 results is most prob- ii

I ably due to the result of the incorporation of these radionuclides
,

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

| The mean 1984 Cs-137 concentrations have decreased alightly from
1981 for the indicator samples and significantly from 1980 to 1976. ,

| Concentrations for these samples decreased from a level of 1.4 pC1/ !

i i (wet) in 1976 to a level of 0.043 pC1/g (wet) in 1984. Contro
| sample results have also decreased from a level of 0.13 pCl/g (wet)

,

'

I in 1976 to a level of 0.033 pC1/g (wet) in 1984. Results from 1979 1

to 1984 have remained fairly consistent.,

!

|| As noted for Sr-89 and Sr-90 above, the gereral decreasing trend i

i for Cs-137 is most probably a result of ecological cycling. A signift- |
'

i cant portion of Cs-137 detected since 1976 in fish is a result for i

weapons testing fallout, and the general downward trend in concen-
trations wi!I continue as a function of ecological cycling and nuclear

.

f 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 chain. Based

'

i on the importance of fish in the local diet, a reasonable estimate of
dose to man can be calculated. Assuming that the average adult

| consumes 6.9 kg of Sah per year (Regulatory Guide 1.109) and the I

fish consumed contains an average Cs-137 concentration of 0.043 ;t

j pC1/g (wet) (annual mean result of indicator samples for 1984), the
|

whole body dose received would be 0.021 mrom per year. The criti- ,

cal organ in this case is the liver which would receive a calculated'

: dose of 0.032 mrom per year. No doses are calculated here for |

Sr-89 and Sr-90 since these radioisotopes of strontium were not
detected during 1934. The Cs-137 whole body and critical organ*

doses are conservative calculated doses associated with consuming |,
,

'

= sh 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

'i

j 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 pC1/g (wet). The calculated Cs-137 whole body |

'dose is 0.016 mrom per year and the associated dose to the liver is '
,

O.024 mrom per year.

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

consumption of indicator and control sample fish are approximately
the same with the dose from control samples being slightly lower.

,

j Doses from both sample groups are considered in the range of back-
ground exposure rates.

I
! Graphs of past Cs-137 and Sr-90 concentration can be found in Sec- i :

!tion VII.
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;, 6. LAKE WATER - TABI.ES 6. 7. AND 8 |
,

;

; 1984 lake water samples were analyzed monthly for gross beta and
i gamma emitters (using gamma spectral analysis). Sr-59, Sr-90 and

|

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

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

! :
I

| 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. F1t Patrick

facilities. The control location samples were collected at the City of r
! .

i Oswego water treatment plant and consisted of raw lake water prior
j to treatment.

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

i ennata (3.98 pct / liter) was slightly higher than the 1963 mean inlet :

! I canal results (3.34 pct / liter). The Nine Mile Point Unit #1 canal
j samples were greater than the control samples for eight of the 12

monthly samples analyzed and ranged from 2.20 pC1/ liter to 5.30; i

i ,
pC1/Hter. The James A. Fit: Patrick canal samples were greater than

! the control samples for seven of the 12 monthly samples analysed and'

! ranged from less than 2.2 pct / liter to 5.90 pC1/11ter. The control
I sample results ranged from 2.40 pct / liter to 5.20 pct / liter. The
i Guetuation in the groes beta canal sample results is due to the
i natural variation in concentration of naturally occurring radio- i

' nuclides. |

_

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

i to changes in plant operations. Although the past elevated gross
! beta concentration may be due in part to past weapons testing, it is
j difScult to determine what portion was due to improved instrumenta-
! tion and what part was due to weapons testing. There were no sig-
; niScant changes or trends in gross beta activity on a monthly basis
i for 1984. (See historical data graphs Section VII.)

Gamma spectral analysis was performed on 34 monthly composite sam- |

ples required by the Environmental Technical SpectScotions. Only ;

one radionuclide was detected in the inlet canal samples. This
radionuclide is naturally occurring and not plant related, j

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.: o ;

| Fit: Patrick inlet canal and ranged from 7.2 to 13.2 pct / liter. The |
Nine Mile Point Unit 41 inlet canal samples also showed K-40 detected '

i o

! in two of the 12 monthly samples. The concentrations ranged from
! 14.4 to 14.5 pC1/11ter. K-40 in the Oswego efty water supply was
i detected in four of the 12 monthly samples, and ranged from 7.6 to
| 15.0 pC1/ liter.

!i

!

!,
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Quarterly samples for Sr-89 analysis were composites of the =enthly
samples. Sr-89 was not detected in any of the water samples taken
from the City of Oswego water treatment plant the James A. Fitz-
Patrick inlet canal, or the Nine 5111e Point inlet canal. The lower

'
limit of detection values for the City of Oswego water treatment plant
canal samples (control location) ranged frem less than 1.10 pC1/11ter
to less than 2.00 pCl/ liter (LLD). The lower limit of detection val-
ues for the indicator (James A. FitzPatrick inlet canal and Nine Stile
Point inlet canal) locatiens ranged from less than 1.20 pCi/ liter to
less than 2.00 pCl/ liter (LLD).

Quarterly samples for Sr-90 analysis were ecmposites 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 5111e Point Unit di inlet canals. Sr.90 was detected in only
one of the four quarterly composites at the City of Oswego water
treatment plant or contml location. At the control location, the
Sr-90 concentration was 0.72 pC1/11ter. Sr-90 in the Nine Stile Point
inlet canal samples ranged from 0.56 to 1.30 pC1/ liter and showed a
mean value of 0.93 pC1/Ilter. The James A. FitzPatrick inlet canal ,

samples showed Sr-90 ranging from 0.80 to 0.88 pCl/ liter and a mean
value of 0.83 pC1/ liter. Sr-90, as detected in the 1984 water sam-
ples, is considered to be background S r-90 as a result of. past
weapons testing.

Tritium samples, as noted above for Sr-89 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 I

the four control samples. The City of Oswego water treatment plant
showed tritium concentrations ranging imm 190 pC1/ liter to 220
pCi/11ter with a mean of 205 pC1/11ter. Tritium concentrations for
the James A. FitzPatrick inlet canal ranged from 110 pC1/11ter to 370
pC1/11ter and sho ved a mean concentration of 230 pC1/11ter. Inlet

,

canal samples taken at Nine at11e Point showed tritium concentrations
ranging from 230 pCilliter to 340 pC1/11ter. The annual mean concen-
t stion was 235 pC1/11ter.

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
Iccation (Oswego city water). As noted previously, however, the
decrease is primarily a result of superior analytical instrumentation.
Since 1978, gross beta levels have remained relatively constant at
both indicator and control locations. Indicator annual means ranged
from 15.8 pC1/11ter in 1977 to 41.8 pC1/11ter in 1976. For the period
of 1978 through 1983, annual means ranged from 2.73 pC1/11ter
(1982) to 4.53 pC1/11ter (1978). The indicator annual mean for 1984
was 3.98 pC1/llter. Control annual means also were reistively high
during 1975 to 1977. During these years, the concentrations ranged
form 45.33 pC1/11ter (1975) to 10.9 pC1/11ter (1977). Data from 1974
for the control !ccation was deleted from this comparison because of
questionable results. For the period 1978 through 1983, annual mean

i
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gross beta concentration ranged from 2.42 pC1/11ter (1982) to 3.55i

pCilliter (1978). The control annual mean for 1984 was 3.41
pCi/11ter.

Review of previous data for Sr-89 demonstrates that results have
been variable since 1975. Sr-89 for the indicator samples has
ranged from not detected (1976,1977,1979,1983, and 1984) to 0.78
pCi/ liter (1981) and has been at relatively constant levels when
detected. At the contml locations. Sr-89 ranged from not detected

I (1975-1978, 1981, 1983, and 1984) to 1.4 pC!/ liter (1980). During
; 1984, Sr-89 showed an annual mean of less than 1.60 pCilliter (LLD)

at the control location and less than 1.68 pC1/11ter (LLD) at the
indicator location. S r-90 annual means have remained relatively
consistent at both indicator and control sample locations since 1975.
Mean results for the indicator samples ranged from not detected
(1975 and 1976) to 1.08 pC1/11ter (1982). Mean results at the control

: sample location ranged from not detected (1975-1978) to 2.04
| pC1/11ter (1982). The 1984 annual mean St-90 results for the indi-

cator samples and control samples were 0.88 pC1/ liter and 0.72
pC1/11ter respectively.

I Previous annual mean results for tritium at the indicator sample
location has decreased slightly since 1976, with the exception of
1982. Sample results were available since 1974 through 1984 andi

j showed a peak value of 641.0 pC1/ liter (1982) and a minimum value
of 234.0 pC1/11ter (1979). The annual mean tritium result at the
indicator Iccations for 1984 was 282.0 pC1/11ter. This is a slight

! decrease from the value detected in 1983 (317.0 pC1/ liter).
|

Mean tritium results at the control location have also decreased
slightly since 1976. Mean annual results were available for 1974
through 1984. These results show that tritium at the control loca-
tion ranged from not detected (1974) to 651.7 pC1/ liter (1976). The-

annual mean tritium result at the control location for 1984 was 205.0
pct / liter. This is a slight decrease from the 1983 value of 250.0*

pC1/11ter. The fact that tritium is a naturally occurring radioactive,

isotepe of hydrogen which is produced in the upper atmcsphere by
cosmic radiation, as well as a product of reactor operation, accounts
for the background level in the lake to vary slightly from year to
year.

The impact. as exprested by a dose to man, is not assessed here
since the primary pathway, in this case, is drinidng water. The
nearest source for drinking water is the City of Oswego water treat-
ment plant which is 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 radienu-
clide concentrations in take water and regional drinking water that
might be affected by the site.

Previous Iake Water data (tritium, Sr-89, Sr-90, and gross beta) is
presented in Section VI. HISTORICAL DATA.
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Tables 9 through 20 represent the analytical results for the terrestrial
samples collected for the 1984 reporting period. .
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1. AIR PARTICULATE CROSS BETA - TABLES 9 and 10

Tables 9 and 10 contain the weekly air particulate gross beta results .

for the six offsite and nine onsite sample locations. 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-
lives. 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 pCf/m3 while the indicator or
onsite sample mean was equal to 0.025 pC1/m8 As noted, the onsite

mean is about five percent lower than the offsite mean for the same
sample period. This difference in mean concentration 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 5.0 percent higher than .

-

j the indicator observed in 1984 to a maximum difference of 28.6 per- !

cent higher, observed in 1978. The difference in offsite and 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-
I 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 radionuclides being col-
1ected on the sampling media. Surface winds from off the lake would

I contain less particulate matter and airborne gases than surface winds
2 from adjacent land anas. The major component of gross beta con-

centrations are decay or daughter products of uranium and thorium
and potassium-40. The concentrations of these nuclides in the.

j ground level atmosphen are dependent upon the local geology and
its chemical constituents. Thus surface winds of terrestrial origin
have a potential for containing higher concentrations of naturally oc-
curring radionuclides.

The observed inenases 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, soil temperature and soil mois-i

ture content. Very little change was noted in gross beta activity
which cornsponded with seasonal changes as has been observed in
past years.

,

In general, gross beta activity in air samples has decreased signift-n

cantly. The mean 1984 concentration for both offsite and onsite is
six times lower than the mean concentration detected in 1981. This
overall reduction in activity is directly att:ibutable to the increased
activity detected in 1981 as a result of fallout from an atmospheric
nuclear test and subsequent return to background levels in 1983-84.

,
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Co-60 release rates were well within four percent of the design
objective of the plant as outlined in Section 2.3.B.2 of the Environ-
mental Technical Specif! cations. These licits were consistent with
past effluent rates when Co-60 was not detected.

Investigation of the occurrence demonstrated that the unused particu-
late filters 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 concluded in early March of 1984 and corrective
action was implemented at that time. It was concluded in the 1983,

report that the March 1984 ccmposite samples and subsequent samples
could confirm the conclusions of the investigation. The results of
the 1984 air particulate samples confirmed the results 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 1983 results.
During March of 1984, Co-60 was detected only in the onsite compos-
ites. Co-60 was not detected in either onsite or offsite composite
samples for the remainder of 1984 ( April through December). It is

I

believed with reasonable confidence that the December 1983 and
January through March 1984 positive results for Co-60 were the
result of contamination during handling prior to installation in the
environment.

Assessment of the presence of fission product 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 fission
product radionuclides detected in 1984. It was noted previously,
however, that the presence of Co-60 was attributed to contamination
during handling prior to actual field use. For the purposes of
illustration, however, dose calculations can be performed assuming
that the Co-60 results were actual f!ald measurements.

Using the average adult inhalation rate of 8,000 m8/ year or
|

667 m8/ standard month (Regulatory Guide 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-
dionuclide was detected during the year:

Concentration No. Months Dose *

Nuclide (pCi/m8) Detected Or!rin (mrem /vr)

Ce-137 0.00018 1 Fallout / Plant 0.0000001

Co-60 0.00117 3 Plant 0.0017465

Totals 0.0017466
Plant 0.0017465'

Fallout / Plant 0.0000001 ;

|

' Dose to tne lung.
!

|
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2. MONTHLY PARTICULATE COMPOSITES - TABLE 11

- The air particulate filters collected weekly from each of the 15 air
sampling stations are composited monthly by location (onsite/offsite).

i
,

! Each ecmposite is analyzed for gamma emitters using gamma spectral
analysis.'

l
| The results for the 24 monthly samples analyzed for the 1984 pro-
I gram showed positive detections for four radionuclides. Those

radionuclides detected were Co-60 and Cs-137, in addition to Be-7
and K-40 which are both naturally occurring radionuclides. The

.

four radionuclides measured in the 1984 composite saroles can be
I 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-

,

tions was 16 percent higher in the offsite composite samples than the
onsite samples. Potassium-40 was detected in nine of the offsite and

j ( onsite monthly composite samples. The offsite annual mean was 21 ,

j
~ percent higher than the onsite annual mean for K-40. '

i

The second category of radionuclides detected are those which area ,

| plant related. Included here are Co-60 and Cs-137. Cs-137 was
included 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-137 is most likely the result of past weapons testing and'

i subsequent environcantal levels of Cs-137 from fallout. Cs-137 was
I not detected in any of the offsite composite samples, but was de-
i tected in one of the onsite composite samples. The concentration of

,

Cs-137 in this one onsite composite sample was 0.00018 pCi/m8 This; '

can be compared to the LLD level of Cs-137 (less than 0.00018
pC1/m8) in the offsite composite sample from the same month. Co-60,

i was detected in three of the 12 onsite monthly composite samples and
I i two of the 12 offsite monthly composite samples. The onsite Co-60

concentrations ranged from a maximum of 0.00149 pC1/m8 in February
to a minimum to 0.00054 pC1/m8 in March of 1984. The mean Co-60,

i concentration for the onsite samples was 0.00117 pC1/m8 The offsite'

}j Co-60 concentrations ranged from a maximum of 0.00107 pC1/m8 in
January to a minimum of 0.00038 pC1/m8 in February of 1984. The

,

{ mean Co-60 concentration for the offatte samples was 0.00073 pC1/m8
|
| The presence of Co-60 has been noted in the past and can be a

,

result of weapons testing, contamination during handling, and oper-
I ations at the site.

The detectable Co-60 concentrations found during the months of'

January through March of 1984 in both onsite and offsite composite
I samples was a result of contamination during handling. The 1983.

i 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!

'

i concentrations were inconsistent with operations at the site. A

| review of plant gaseous effluent data for this period showed that the

!

|
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3. AIRBORNE RADIOIODINE (I-131) - TABLES 12 AND 13

The results for Iodine-131 (charcoal cartridge) sampling and analyses i

an pnsented in Table 12 (Offsite) and Table 13 (Onsite). ,

.,

During the 1984 sampling program airborne radiciodine was not de- '

tected in any of the 312 weekly samples collected from the six offsite
sampling stations. In the 1,871 weekly offsite I-131 samples collected
in 1979 through 1984, 1-131 was only detected once (June 16, 1982).
Offsite I-131 detections were also made in 1977 and 1978.

1-131 was also not detected in any of the 464 onsite samples analyzed
in 1984. I-131, however, has been detected in the past at the ensite
sample tocations. In the 2,805 weekly onsite I-131 samples collected
in 1979 through 1984, I-131 was detected in only 23 samples.

The end result of the 1934 I-131 sampling effort showed no signifi-
cant impact due to the operation of the plant. Also during 1984,
I-131 was not detected in any other environmental sample media
including mi!k and green leafy vegetables.

4
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The above table illustrates that the average calculated dose to man
from plant related radionuclides is very small and of little biological

| signiScance.
1

For the purpose of illustration, the signiScance of the above doses
can be brought into perspective by a comparison to the average
annual population lung dose received frorn the combustion of natural
gas used in cooking ranges and unvented heaters. This average an-
nual population lung dose ranges from 2.0 mrem /yr to 5.0 mrem /yr

,

j (NCRP, No. 56). This represents a dose approximately 3,000 times
greater than that received from plant effluents as noted 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 i
dose rates which are indicative of variable concentrations of natural-
ly occurring radionuclides in soil and rock such as rodium, uranium,
thorium, and potassium. The difference could also result from sta-
tistical variation in the TLD readings, as the site boundary dose is
based on a population of only eight individual readings per quarter !

. (two TLD's).

TLD numbers 31 and 39 are Iccated within the Nine Mile" Point il 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 loca wi 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 MtzPatrick Plant
stack and is influenced by the proximity to this structure. TLD
numbers 3 and 4 are located at the construction site of Nine Mile
Point #2. TLD's are subject to radiography at the Unit 42 site and

| to a much lesser extent the FitzPatrick facility.
.

Offsite TLD results remained fairly consistent for most TLD locations i
each quarter. Any slight variations in natural background radiation
levels that were observed are most probably a result of increasing or
decreasing emission rates for radon and thoron gases emanating from {
the ground. These emission rates are related to ground moisture +

content and other natural parameters.

Onsite TLD results remained fairly consistent except for 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. I
FitzPatrick facility and number 39 at the Nine Mile Point il facility, i
TLD numbers 3, 4, 41, and 62 are located at the Nine Mile Point #2
facility and were affected by the frequency of radiography at the
construction site. Radiography is a common practice at construction
sites in order to determine the quality 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. ,

1

The results of 1984 showed no detectable impact from direct radiation I

measured outsida the site boundary.
!

|

I
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4. 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- i

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 4,1985.

t
||

TLD results are organized into three groups for reporting purposes,
The groups are onsite TLD's (defined as TLD's in the immediater

i proximity of the individual facilities, at points of interest), environ-
mental station TLD's (a ring of TLD's surrounding the generating
facili. ties as a group), and offsite TLD's (TLD's located cff the site
property or controlled area and ranging up to 20 miles from the

! site) .

A net dose at the environmental station TLD's can be calculated sim-
ply by subtracting the mean standard month offsite doses from the
mean standard month onsite environmental station doses *. Environ-
mental station TLD's are arranged in a concentric circle and range ini

! distance from the individual facilities from 1,500 to 2,000 feet. The

i net dose per mean standard month for each quarter is as follows:

Quarter Net Environmental Station Dose **

1 0.83
2 0.52

i 3 0.52>

| { 4 0.29

! The annual site property boundary dose for 1984 cannot be deter-
i mined from the not 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).j ,

j A general estimate can be made based on two available TLD's located
at the site boundary. The not dose per standard month for each
quarter can be calculated 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 Procertv Boundary Dose"
1

1 - 0.08
2 - 0.59
3 - 0.18

,

|
| 4 - 0.49

3

1
g " Location numbers 5, 6, 7, 23, 24, 25, and 26.

" Dose in mrem per standard month.
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6. STILK - TABLES 16.17. AND 18

Stilk samples were collected from a combination of eight farms during
the Srst two months of the 1984 graring season, and froca seven t

farms during the remainder of the 1984 grazing season and the
fonowing months of November and December. The grazing season is
considered to be Stay through October. Two of the sample locations,
numbers 5 and 45, were deleted from the milk sampling pmgram 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. Direction frem Site Distance from Site (miles)

4 ESE 7.7
5 SSE 7.2
7 ESE 5.5

16 5 5.2
40 SW 15.3
45 SE 8.1
50 E 8.2
55 E 9.0
60 E 9.5

Stilk samples were collected from each of the locations in the .frst
half of the month and analyzed for 1-131. At approximately mid
conth, a second mHk collection was made at the same locations. The
second collection was composited with an equal aliquot from each
location sampled during the first coHection. The composite samples
were analyzed for gamma emitters and Sr-90. I-131, gamma isotopic,
and Sr-90 results are fcund in the analytical results section.

The gamma spectral analysis of the monthly composite samples showed
K-40 to be the most abundant radionuclide detected in the milk sam-
ples collected in 1984. K-40 was detected in every sample analyzed
and ranged in concentration from 1,840 pCi/ liter to 1,040 pC1/ liter at
the indicator locations and 1,500 pCilliter to 1,190 pCi/ liter at the
control 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 coHected during
1984. The mean Sr-90 concentration for the control location was 2.14
pC1/11ter. 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 pC1/ liter to 0.80 pCi/ liter. Control sample results ranged from
2.90 pC1/11ter to 1.30 pC1/11ter. The detection of Sr-90 in indicator
and control locations at similar concentrations is indicative of back- ,

ground Sr-90 as a result of past weapons testing. j

I
'

!
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5. RADIATION MONITORS - TABLE 15

| Environmental radiation monitors are located in 10 of the 15 air
monitoring environmental stations. Each of the onsite environmental'

monitoring stations contains a radiation monitor and, in addition, the

|
C offsite =onitoring 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 0.01 to 100 mrem /hr. Each radiation
monitor has a small radioactive source mounted inside the detector
casing to produce an on scale reading. The design intent of the
monitors is to detect possible dose rates resulting from plume
releases fmm the site. The monitors are not considered to be
capable of high sensitivity environmental monitoring and do not,

detect minute fluctuation in levals of background radiation. Because
of the relatively low sensitivity of the monitors (environmentally

,

speaking) no ecmparisons are made between the radiation monitor
,

readings and the readings from environmental TLD's.i

*Due to repeated vandalism to C offsite environmental sampling stationi

(the monitor detector was stolen several times), the radiation monitor was
moved to D-1 offsite environmental sampling station on July 19,13' ..

i

i

i

!

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

i
The impact, as a result of Sr-90 in milk, due to plant operation, is jextremely small if any since the mean result of the indicator results
and the control results are approximately equal considering fluctua-
tions in the background levels. The levels of Sr-90 dete:ted 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 58 monthly milk samples analy:ed
for the 1984 program. No doses to man have been calculated due to
the lack of positive detection. The detr.ction of I-131 in milk sam- |

>

ples has not been routine in the past. In past sampling programs, j
I-131 has been detected in milk samples in conjunction with fresh,

fallout from atmospheric nuclear testing.

| Graphs of yearly milk sample results for Cs-137 Sr-90 and I-131, I

along with monthly (1984) Cs-137 results by station, are presented:

in Section VII. ;
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Milk samples were collected and analyzed monthly for I-131. Iodine- |

131 was not detected during 1984 in any of the indicator or control :

[ samples. All 1984 1-131 milk results are reported as LLD.1

i4

{ 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)

,

<

'

4 <5.66 pC1/1 (LLD)-

5 <4.4 pC1/1 (LLD);
; 7 <6.3 pC1/1 (LLD)

,

| | 16 <6.4 pCi/l (LLD)
40 (control) <6.0 pC1/1 (LLD)
45 <4.5 pC1/1 (LLD)
50 <4.9 pC1/1 (LLD)'

;
55 <4.8 pCill (LLD)
60 <5.4 pC1/1 (LLD)

l' Annual mean Cs-137 values for each sampling location are not signin-
1 cantly different from one another. Location number 40 (control loca-
i tion) showed no detectable Cs-137 during 1984. This was also truej

for every indicator location. However, Cs-137 has been rautinely.

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 pC1/ liter) that was less than

i 1975 and 1977 (1975 was 20.6 pC1/11ter and 1977 was 17.1 pCf/ liter).
1974 through 1981 showed Cs-137 concentrations ranging from 26.1
pC1/ liter in 1974 to 7.57 pCilliter in 1981. The indicator mean for
1984 was less than 6.3 pCi/ liter. Previous Cs-137 concentrations at

j the control location is only avsilable from 1978 to 1983. Concentra-
; i tions range from 3.73 pCi/Hter in 1979 to 7.0 pCi/Hter in 1981. The j

; mean control result for 1984 was less than 6.0 pC1/ liter (LLD re- *

sult) .
I1

6 No other radionuclides were detected in milk samples during 1984<

using gamma spectral analysis.
I' Previous Sr-90 data from the indicator locations shows that the an-i

' nual mean Sr-90 concentrations have decreased slightly since 1974. !

Sr-90 ranged from 2.34 pC1/ liter in 1984 to 7.16 pC1/ liter in 1976.
! The 1984 annual mean for Sr-90 was 2.34 pC1/ liter, which shows a
I sHght decrease from the 1983 annual mean for Sr-90 of 2.81 pCi/-'

i liter. Strontium-90 concentrations at the control location are only
available since 1978. The annual mean concentration ranged from
1.91 pC1/ liter in 1983 to 5.88 pC1/ liter in 1978. The 1984 annual s

! mean for Sr-90 (control location) was 3.14 pC1/ liter, and shows a
i slight increase from the 1983 annual mean for. Sr-90 of 1.91 pC1/-
; I liter.

.

j
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8. HUMAN FOOD PRODUCTS - TABLE 20

Human food product samples were cociprised of meat, eggs, poultry,
and vegetables. Conections for meat, poultry, and eggs were made
in the spring and fan seasons. Samples of produce included vegeta-
bles with an attempt to sample at least one green leafy vegetable
from each location. The ecliection of produce was performed in late
summer or early fall. Three indicator locations were sampled for |

each type of media ecuected, in addition, a control location was sam- j

pied during each conection period. Indicator samples were conected
within a 10 mile radius of the site in areas which would have a high
potential for demonstrating possible effects of site operations. The
ultimate factor controUing sample locations was the availability of
required samples. Attempts were made to maintain prior sample loca-
tions where possible.

Meat

Spring meat conections were made at one offsite location (greater
than 10 miles from the site) and at three onsite locations (less than .

10 miles from the site). Spring meat conections showed detectable
concentrations of K-40 in aH samples. K-40 concentrations ranged .

from 2.6 pct /g (wet) to 3.7 pC1/g (wet). K-40 is a naturaHy occur- j
ring radionuclide. Only one of the four spring meat samples showed
detectable concentrations of Cs-137. The detected Cs-137 concentra-
tion was in the indicator or onsite sample. The Cs-137 result for i
this sample was 0.046 pC1/g (wet). Cs-137 was not detected in the i

control sample.

Cs-137 is detected in many environmental samples and is usuaHy most
prevalent in meat and fish, with respect to all the sample media
ecliected. Cs-137 in meat samples is essentiaHy a result of past
weapons testing. Cesium is 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. By review of the 1981 spring meat sample data, it is noted ,

that Cs-137 appeared in the control samples (0.017 pC1/g (wet] and |
0.024 pC1/g (wet]). Cs-137 was also found in the control sample
during 1980 (0.01 pC1/g (wet]).

The one meat sample that showed a detectable concentration of
Cs-137 (0.046 pCilg (wet]) was slightly higher than the detected
concentrations in control sac 2ple results during the spring of 1981.
Because this result (0.046 pC1/g (wet]) is sman, the impact or dose
as a result of this concentration is insignificant and is addressed
below.

No other radionuclides were detected in the spring meat samples i

using gamma spectral analysis. '

Fan meat conections were made at one offsite and at three onsite
sample locations. The fall sac:ples showed detectable concentrations
of K-40 in au samples. K-40 concentrations ranged from 3.6 pC1/g
(wet) to 2.9 pCilg (wet).
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! 7. MILCH ANU!AL CENSUS - TABLE 19t

The milch animal census is an estimation of the number of cows and
i goats within a 10 mile radius of the Nine Mile Point Site. A census

is 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 any1 '

possible new owners. Questionnaires not responded to are followedi

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
1984 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 16 and the number of goats decreased
by two with respect to the 1984 spring census.
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Egg samples were collected in the spring (5 lay 2-10 June 6,1984)
and in the fall (October 26, November 5-20, 1984). Samples were !

collected at three onsite locations (within 10 miles of the site) and at
one offsite location (greater than 10 miles from the site). The only
radionuclide detected during 1984 in egg samples was K-40. K-40
was detected in the spring samples at concentrations that ranged
from 1.0 pCilg to 1.2 pCi/g (wet). The fall samples showed K-40
concentrations that ranpd from 1.1 pC1/g to 1.3 pC1/g (wet).

Poultrv ;
,

Poult.7 samples were taken during the spring (?. fay 2-10, June 6,
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-
tected in the spring samples at concentrations that ranged from 3.0
to 3.8 pCI/g (wet). The fall samples showed K-40 concentrations
that ranpd from 2.6 to 3.7 pC1/g (wet).

Fruits and Vegetables

Fruits and vegetables were obtained during the harvest secson. Co!-
lections were made during September at three indicator locations and
one control location. A successful attempt was made to collect one
broadleaf and one non-broadleaf fruit or vegetable at each location.
Broadleaf vegetables of cabbage, Swiss chard, and collard greens
and non-broadleaf fruits and vegetables of tomatoes and squash were
collected.

K-40 was detected 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 pC1/g to 5.1
pC1/g (wet). An indicator sample had the highest concentration (5.1
pC1/g (wet]). Non-broadleaf fruits and vegetables showed concen-
trations of K-40 ranging from 1.8 to 2.2 pCI/g (wet). Again an
indicator location had the highest K-40 concentration (2.2 pC1/g
(wet]) .

Be-7 was detected at the control sample location in Swiss chard.
The detectable concentration of Be-7 was 0.41 pC1/g (wet). The
concentration of Be-7 at the indicator sample location for Swiss chard
was less than 0.15 pC1/g (wet).

No other radionuclides were detected in the 1984 collection of fruits
and vegetables.

|
.
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i 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,

| i detectable concentration of Cs-137 was 0.032 pC1/g (wet) and can be
! compared to the control sample result of less than 0.027 pCilg'

(wet). This result is a very small concentration and, as noted above'

; j for the spring samples, is comparable to concentrations detected at
! control locations during 1981. These 1981 samples showed control
i Cs-137 concentrations of 0.017 and 0.024 pC1/g (wet) respectively.

The impact of these sman concentrations is discussed below.
3
;

No other radionuclides were detected in the fan meat samples using'

gamma spectral analysis.

The detection of Cs-137 in meat samples has been noted for an yearsi,

since 1978 for indicator samples and since 1980 for control locations
(control samples were not conected 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). ;

j At the control locations, Cs-137 ranged from 0.01 to 0.021 pC1/g
| (wet) . The indicator sample annual mean results have been slightly

higher than the control sample annual mean results.t

The historical detection of Cs-137 in meat at control and indicator |

|i
sample locations is an indication of cesium production from weapons '

testing. During 1984 Cs-137 was not detected at the control sample
locations although Cs-137 has been detected in the past (1981 for

i 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
pC1/g (wet). Assuming an adult consumption rate of 95 kg per year: ,

| (Regulatory Guide 1.109), the annual dose to the whole body is
'

| O.265 mrem per year. The critical organ dose is 0.404 mrem per
year to the liver. This calculated dose is small and can be compared

. to an annual dose of 20 mrem per year to the critical organ (the
! gonads in this case) as a result of naturally occurring K-40 in the

.' environment. The calculated whole body dose (0.265 mrom per year)
and the calculated critical organ dose (0.404 mrom per year to the '

| | Ifver) can also be compared to the dose received from control sample
I results during 1981. During 1981, the annual mean concentration for

,

the control meat samples was 0.021 pC1/g (wet). Using the samei

. | consumption factor of 95 kg per year, the annual whole body dose
!

[ was 0.142 mrom per year and 0.217 mrom 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 noted in some samples and
not in other samples.
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CONCLUSION
.

The Radiological Environmental Monitoring Program is conducted each year
to determine the radiological impact of the James A. FitzPatrick Nuclear
Power Plant on the local environment. As demonstrated by the analytical
results of the 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 eencluded that no appreciable radiological environmental impac*. has
resulted from the operation of the James A. FitzPatrick Nuclear Power
Plant.
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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).,

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

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

,

i

i

i

t

a

h

)
,

i

i- i

hr

h
2

i

!

I

. t

.

|

I .

|,

: s -

l

|

!

i i

!

l
,.

2

94

___ _ _ _ _ _ _ _ _ _ _ _ __ _. _ _ _ _ _ _ _ . . _ _.__ , _ _ _ _ . . ___ . _ . . _ __ __ , _ _ _ ___ _ ,



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

.. -- - . ..

.

1

t,

:-
u

i

\

10. Environmental radiation monitor D-1 onsite was inoperable from |

August 5, 1984 (0630 hours) to August 8, 1984 (1307 hours). ,

Inoperability was caused by an electrical malfunction. I
t

I 11. The air sampling pump at the I onsite environmental sampling station |
'

was inoperable from August 20, 1984 (1025 hours) to August 23,
1984 (1107 hours). Inoperability was caused by pump mechanical ,

problems. |
12. The air sampling pump and environmental radiation monitor at the F |

onsite environmental sampling station were inoperable from August
30, 1984 (2205 hours) to September 4, 1984 (1121 hours). Inoperabil-
ity was caused by an electrical malfunction.

'

13. The air sampling pump at C offsite environmental sampling station
was inoperable frcm September 26, 1984 (1700 hours) to October 4 >

'

1984 (1020 hours). Inoperability was caused by pump mechanical
problems. ;

'
14. 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. !

'
15. Environmental radiation monitor D-1 offsite was inoperable from ;

November 26, 1984 (0730 hours) to November 27, 1984 (0830 hours). ;

IInoperability was due to rapid chart paper advance. No high trips;

? were indicated by the high trip light. The high trip light was
: verifed to 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 Seld. The chart paper was replaced and the monitor returned
to normal operation on November 27,1984 (0830 hours).

16. The air sampling pump and environmental radiation monitor at K'
r

onsite environmental sampling station was inoperable from November
29, 1984 (0030 hours) to November 30, 1984 (1600 hours). Inoper-
ability was caused by a power outage due to a transformer failure.

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

18. 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'

4

j problems.
1

j 19. The air sampling pump at the D-2 onsite environmental sampling
]

station was inoperable from December 17, 1984 (OS30 hours) to
December 27,1984 (1030 hours). Inoperability was caused by pump

i| mechanical problems.
I
i

\
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EXCEPTIONS TO THE PROGRAM

f 1. Environmental radiation monitor I onsite was inoperable from January
a 13, 1984 (0715 hours) to January 16,1984 (1115 hours). Inoperabil-

ity was caused by an electrical malfunction.

2. The air sampling pump at the K onsite environmental sampling station
was inoperable from February 10, 1984 (1000 hours) to February 13,

*

1984 (1000 hours). Inoperability was due to an I6C technician's
| failure to restart the air sampling pump after environmental station

maintenance.'

3. 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.

;I
1 4. 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 prob-, ,

lems. All spare air sampling pumps were also being repaired during
I this time interval, and were not available until May 17, 1984.

,

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

i 6. Environmental radiation monitor C offsite was inoperable from May
'

22, 1984 (0937 hours) to May 26,1984 (0745 hours). Inoperability
: ; was caused by an electrical malfunction.

!

| 7. Environmental radiation monitor C offsite was inoperable from May
27,1984 (1045 hours) to June 4,1984 (0830 hours). Inoperability

. was caused by vandalism to the environmental station (the monitor *

' detector was stolen).

r 8. The spring coIIection of GAMMARUS did not contain sufficient quanti-
I 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 Specifcations. As required by plant procedures, three

| attempts were made to obtain sufficient quantities of GA&STARUS for
i analysis. The unavailability of GAMMARUS is most probaciy due to

the unseasonably cold temperature of Lake Ontario and the delay of
the spring lake turnover. Few GAMMARUS were inhabiting the
shoreline shallows during the spring sampling season. Another
sample collection of GAMMARUS will be attempted before the second
sample collection in late August.

9. Environmental radiation monitor J onsite was inoperable from July 16,
1984 (0001 hours) to July 19,1984 (1334 hours). Inoperability was
caused by vandalism to the environmental station (the monitor de-
tector was stolen).
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTR01. |

8 "
| Periphyton MEAN 0EV ATION

MAIIMUM MINIMUM RANGE
1 Cs-137 pC1/g (vet) i

|1984 0.09 ! cNI.T | ONI | DATA POINTL

1983 0.10 0.06 0.14 0.06 0.08 |
| 1

*

1982 0.05 0.01 0.06 0.04 0.02*

|1981 o,19 0.07 o.24 0.14 0.10

! | !1980 o.o3 0.01 0.04 0.02 o.02

1979 ! o.07 | ! '0.08 o.13 0.02 0.11

19II | | ! |o.oA o.03 o.063 o.023 o.04

1977 | | |ev.,t __ ___ _ _

| 1975 | | |gn y, y y.,.1

1975 | <rt | | | |
- _ _

1974 | | |
,

, ,, n ,, n,, g g, 3,g3 ,

Isor.nN!!7tcN!O | ,n ei i | | | _ | I
___ ___ __

| |NDICATOR -

STANDARD
Periphy::a MEAN guilos MAIIMUM MINIMUM RANGE

i Cs-137 pCi/g (vet) ,

; 1984 | o.27 | o.04 | o.31 | o.21 | o.10' -

|1983 0.35 0.23 0.69 0.17 0.52

1982 | |o.ta o.16 o.3s o.05 0.33

| | |] 1981 6.24 6.75 ts.co o.47 15.53

| ! o.15 | !1930 0.09 o.05 o.04 o.11

| | |1979 o.36 o.55 1.10 0.08 1.02

| 1978 | |o.11 o.06 0.19 0.05 0.14
'

1977 * o.42 0.56 1.40 0.09 1.31 ;

1975 |2.60 1.38 a.10 1.40 2.70

IIII | | 11.34 ! f'22.25 36.00 a.co 32.00

1974 | 5.1. 3.73 ..u 1.7, 6.,,

(per.0pe$s'71092ti !- !No 0ATA - - -

100 I
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l

VI HISTORICAL DATA

Sample Statistics from Previous Environmental Sampliner

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

fI Special Considerations:

1. Sample data listed as 1969 was taken from the NINE MILE POINT.
J ! PREOPERATION SURVEY. 1969 and ENVIRONMENTAL MONITORING

REFORI FOR NIAGARA MOHAWK FOWER CORFORATION NINE MILE
|

,

FOINI NUCLEAR STATION NOVEMBER.1970.

2. Sample data listed as 1974 was taken from the NINE MILE POINT
NUCLEAR STATION. ENVIRONMENTAL OPERATING REFUMI. The1

'

1974 data is pre-operational to the James A. FitzFatrick Nuclear
Power Plant, which started commercial operation in November,1974.1

I'>

3. Sample data listed as 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,
and 1983 was taken from the respective environmental operating

, reports for Nine Mile Point Nuclear Station and James A. FitzPatrick.

: I Nuclear Power Plant.

1 4. Only measured values were used for statistical calculations.
I

,

i

I

i,

|

I
1

l,

, .

I
< ;

j
1

1
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l

'

HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

MAIIMUM MINIMUM RANCEMollusks MEAN DEV TIONsr-90 pci/s (vet)

19 84 O.02o o.016 | o.031 | 0.009 0.022' I

1983 0.033 0.007 0.04 o.03 0.01

| |1982 0.03 0.01 o.04 o.02 0.02

1981 | | |o.046 o.cos o.052 0.040 0.012 :

1980 | | !o.07 c.06 o.it o.03 0.08

1979 0.07 0.05 0.10 0.02 0.09
,

! o.02 !1978 6.14 0.15 o.12 0.03

1977
-

| | |n 4, n.4, n ,e c.c. n ,n

1975 I_ | |,c , m _ _ _

1975 | | l i
,e ,, 1 _ _ _ _

1974 I l.- ,, , ,
_ _ _ _

r or.di&nuo I ..- ,, , I | | _ _

>
t __ _

l IN DIC ATOR |
'

'
STANDARD

Mollu8ks MEAN DEVIATION MAllMUM MINIMUM RANCE.

sr-90 ;ci/ (vee)

1984 0.061 | 0.049 | o.13 0 l 0.026 | 0.104 l
'

| o.07 0.07 4

'

1983 0.11 0.03 0.14

1982 | | |o.to 0.02 0.12 0.07 0.05

!1981 0.094 0.o60 0.132 0.005 o.127

! o.03 | !1980 0.11 0.14 o.07 o.07

| | |1979 o.to o.oc 0.17 0.05 0.12

!1978 0.14 0.03 0.is o.to o.es
. .

19I7 | |o.10 0.02 0.11 o.07 0.04

1976 | | ! |-

0.51 evt.T en om Pere

1975 | | | | !o,17 o,og o.19 o.ta o.os

1974 I em I on Io.32 om , ore

t o gr.ON= 2710N 30 | | | |'
o.12 o.17 o.24 0.01 o.23

102
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HISTORICAL ENVIRONMENTAL SAMPLE DATA |

t CONTROL

i
MAXIMUM MINIMUM RANGE

sellusks MEAN DEV ATIO
,

s:-39 pci/s (vec)
L | li

1984 ! <tu
--

- _-

_

1983 <tw _
_ ___

j
| _ _

1982 <tu _ _

1981 | <tw | | --__

!- |1980 <tte
-

- -

| <tte | | | _

1979
_--

|

1973 | |
,

0,02 cm.T on DATA Pern

1977 | <vm | | ____________

19 76 | ,3,_, | | | ______

1975 | | ____, ,,,, _ _

1974 l l ____. ..., __

,

toet.ndN! Tings 0 | -e - i , | ! !' --_____

| IMOICATOR.

| STANDARD
Mollusks MEAN DEVIATION MAXIMUM MINIMUM RANGE

.

|
Sr-89 pC1/g (vet)

.

I 1984 | <tm I | | | -
_ _ _'

1983 <te ___ ___ _ _
,

1982 | <tt3
'

> _
___ _ _

l 1981 <tts --- --- --- -

| | |
- 1980 <t3 _ _ _

___

19I9 | o.c4 o,os o.o? o.ot 1 0.06

1978 |
'

o os o.o3 o.o7 o,o3 o,es

1977 evet ___ _ _ _

1976 n,33 og7 cy 3373 po7n

1975 | |
'

___ _ _ _gt
u

1974 !- ! !- - -et

(pqt.fjdft s'flON ati l =o SA 1 -
- - -

|

101
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HISTORICAL ENVIRONMENTAL SAMPLE DATA !

'
CONTROL

l

MAXIMUM MINIMUM RANGEsetten s.d1==== MEAN DEV TION '
Sr-90 pCi/g (vet)

1934 0.047 | 0.040 | 0.075 | 0.019 | 0.056

|
'

1983 0.14 ONI.Y CNE DATA ?0 INT

1912 | < ,:,3 | |- _ _ -

f1931 | l 0.0070.027 0.032 0.022 0.01

19 I0 | | |0.12 cNI.T cy! DATA Sofr

1979' | | | | | f0.02 cNty cyr em porr

1973 | | ! |o.05 o,01 o.c4 o.o o.02-

1977 | | ___ | | _ |m, ___ _

1975 | -,- I_ | l_ _ _

-, I |' _ l
'1975 ' '

I ___ ___ _

1974 | | | _ _ _y, _

t eor.nNNirows0 | ! . . .
| --- | -__ !< , -m.. -__

| |NDICATOR |

STANDARD
?c::em sedi==== MEAN DEVIATION MAXIMUM MINIMUM RANGE
5r-90 :C1/2 (vet)

1934 | 0.038 | 0.042 | 0.100 | 0.011 | 0.089 |i

lII3 0.05 ONLY CN! DATA 70 TNT |
10 II 0.037 0.03 0.06 0.013 0.047

1981 ! | i0.011 0.007 o.02 0.005 0.015

1980 | ! 0.003 | !o.01 0.015 0.01t 0.c04
__

1979 | | ! o.05 |0.02 0.20 0.0t 0 . 0 t.

| 1978 | | |o.015 cNtt cNr SATA 70tr

1977 | |est ___ ___ _ ._.

1976 | | | |n,ei n,no n,e3 o,ci n,o3

1975 | | | | |n,, 9,:, 9,43 0,93 n,4

1974 | I | |<mt _ _ _ _

no.nJ h se I | I I |o.n, mr e., em ,e-

| 104
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; HISTORICAL ENVIRONMENTAL SAMPLE DATA
'

CONTROL
,

STANDARD
MAXIMUM MINIMUM RANGEMo uusks MEAN DEVIATION ,

i ? Cs-137 pC1/g (vet)

1984 (u.D | | I.- - - -

,

|
1983 <u.D - - - -

;

1982 <um _ - - -
i . .

fI 1981 | <ue | | '|_ - _ _

1980 | | |<un ___ _ _ _

'
i

|i 1979 <tto - - - -

| 1978 | oct | ._ _ _ .-

I
'

1977 <rt _ _ ___ _,

1975 | o 3,_,, | _ _, ___ _,

i 1975 | ,c ?A_, _ _ _ _
.

1874 | w 3. i. |t _ _ _ _ !
'

!l .
<..r.nibuo I - ,,_, | l.

___ _ ___ _

| IMOICATOR
I f

I STANDARD i

Nouss.as MEAN DEVIATION MAXIMUM MINIMUM RANGE i!
j Cs-137 pC1/g (vet)
i

| 1984 O.022 i ONLY | CE | dan | POINT'

_

i

jf 1983 <u.3 ___ ___ _

1+

1982 <us
'

_ ___ _

1981 | o.oet outY on om vo m,

1

1980 | <u3
'

_ _ _ ___

| 1979 <us - - _ _
_

|, 1978 o.99 o.so 2.to o.24 1.66

1977 ce.
IIII o.is out.Y en oAn ?O!NT

1975 | cet,, _ _ _ ___

|j 1974 0.:5 cut.Y en dan vo m

| Ip er.oNq's'rt0u u | | (o.08 ewt? cn cAn ?or:-

i to..

..
_

1 - ..
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:

i i

'
HISTORICAL ENVIRONMENTAL SAMPLE DATA

) CONTROL

STANDARD
MAXIMUM MINIMUM RANGE; GANxAA:s MEAN DEVIATIONSr-89 pC1/g (vet) i

| I
'

1984 <tto
1 - -- -

'|: 1983 <tt.n - - - -

| i i 1

|1 1982 <tto - - --

| I DATA1981 | cNE POINTo.03A cNt.Y

1910 | <tta | I- - - -

l*
i

i 1979 <tto -- - -

! mi I et l I_ _ --- _

| | | f1977 mt -- - --

1976 | |
*

, 31 1 _ _ _ ___

1975 I *to DA*A I I Ii - - - -

) 1974 | |y, _ _ _ ___

| i.. .nl%uo I . , ,... I _ | _ | l_ _
.

| | IMOICATOR | f'1
'

STANDARD
i CN 8 MEAN DEVIATION MA%lMUM MINIMUM RANGE

i

! r Sr-49 pCi/g (vet)

| ||| 1984 | <tto |
i' ----

! 1983 (I.I.D
|

--- --- --- ---

,

!
; 1982 <t:,3 ___ ___ ___ ___

|
1981 0.069 i out.T CNY DATA ?OI?C ||

| |
'

1980 <tt,3 _ _ __

I trA
'

1979 0.105 oxt.T cNE Pot:e ,

j 1978 Mt. --- --- - ---

,,

| f[| 1977 mt. -- ------ ---

1978 yo 34 3 ;_ _ _ _

1975 | yo3g3 |
'

'
_,,,, ___ _ ___

i

I$I <!C L - - - - ,

Ipoc.0NOT10uO I- I | !No DATA - - -

!.! 106
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HISTORICAL ENVIRONMENTAL SAMPLE DATA !'

CONTROL
:

STANDARD
! MAIIMUM MINIMUM RANGE; Be::om sedimen: MEAN DEVIAT10Nt Cs-137 pC1/3 (d n)

1984 o.42 owl,Y | OE DATA POINT
,

I 1983 0.24 o.os o.29 0.18 0.11
.

||
'

1982 | o.460.75 0.29o.52 i 0.33
,

|: ! 1981 | o.32o.26 0.23 0.42 0.10

|1980 o.43 0.2 0.29 0.28o.57_

1979 | | !
'

o.47 0.10 o.54 0.40 o.14

! 0.71 |;1 1978 o.51 0.15 0.50 o.21

|
'

1977 o.se o.es o.73 o.62 0.11

I| 1978 |m _ _ _ _

''
I' 1975 1

o.ao 0.10 0.50 I o.3o 0.20

1974 | o.it out? on DATA PoITl

tooE.0hf7!0NAO ! vn mn ! !. - - - -

|
'

INDICATOR |
1 STANDARDse::om sedise=: WEAN DEVIATION MAI! MUM MINIMUM RANGE
'

i Cs-137 pC1/g (dn)'

-

1984 | 0.49 I o.53 | 1.08 | 0.04 1.04

III3 0.33 0.11 0.43 0.1s o.25

IIII 0.20 0.11 0.30 0.05 o.25

19Il o.23 o.04 o.27 0.19 0.08
,

) 1980 | o.34 o.co o.94 0.12 o.s2

: 1 1979 o.44 o.45 1.00 0.13 0.s7
,

1973 c.99 0.s0 2.10 0.24 1.s6
I

.

7
.

| 8 1977 * 2.27 1.90 4.lo 0.31 3.79 !

1975 | |2.45 o.54 2.90 2.00 0.90

1975 | |c.s3 c.e6 3.50 o.20 3.30 ,

j Im4 o.4o o.2s o.se o.u o.37

I |! tm.0# b no o.a o.n o.ao.3s o.09

105
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
j CONTR01. |

i
STANDARD

MAI! MUM MINIMUM RANGEcm.Aus MEAN DEVIATIONCs-137 ;Ci/3 (vet) e

i
19M l <un |

'

- - - -

'

1983 <uo >
- - - -

| I | |! 1982 <un - - --

| | | |1931 <un - - - -

f 1983 | 1 I I<un - - - --

: i i r
'

1979 I o.os 0.04 0.08 0.02 I a a* j

| ! l l1978 0.028 c*rt? cn em vo"r-
,

1977 I mt l [,___ ___ ___ ___
,

1976 | yo 3,_, | | I__ _ _ _
,

'

1975 | voem | | | |
j - _ -- -

| 1974 | | _ |,,,, ,,_,

I _ ,_, I l _ l l f
_ _ __

| ,;.E.oh969uri0no;
_ _ _

:

|
IMOICATOR

7 ,

' STANDARD
' >

GMms MEAN DEVIATION MA%1 MUM MINIMUM RANCE
Cs-L3e ;C1/g (vet)-

-
,

! ! 19 9 | <us I 1 I l- - - -

1933 | o.21 0.21 0.36 0.06 0.30 |
.

1932 I | icus - - - -

|
*

1981 4.7 4.67 9.0 t.4 4.4
|,

| |1933 <us - -- -

| |I 1979 0.06 0.02 o.o7 o .c4 o.os j

1978 | | !o.os 0.00 0.05 0.05 o.co __

1977 |m | f
{_ _ ___ _

1978 | 2 mi i | l__ __ ___ __

1979 m mi | | l | |__ _ _ _

1974 I I om I es ,. Io.n ,m ._

19u i i
I if p?t.0Pr9 3 fiOM AO "o cATA - - - -

108 !
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i HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

i

'
MAIIMUM MINIMUM RANGEcmars MEAN DEV AT10NSr-90 pCi/g (wet)

4

I
1934 || 0.06 O.03 0.08 0.04 L 0.04'

,

III3 0.07 0.03 0.10 0.05 0.05'

|IIII 0.09 ONI.T ONE DATA POINT
;

||1981 | 0.052 0.0940.1460.099 0.066

| |IIII 0.102 ONI.T ONE DATA POIN*

|
^

0.11 0.08 0.03j 1979 0.10 0.02

! 0.14I. 1978 0.ta 0.01 0.13 0.el-

1977 | | |0.32 CNt? ONT DATA POINT

1976 | yn yg73 | |j . _ _ _ _

1975 i
No w?A I' - - - -

| III4 | |
'

m _ _ _ _

r..E.J E no I ., ,,-, |t _ _ _ _

,

| | INDICATOR
'

, .

STANDARD
! cams MEAN DEVIATION MAllMUM MINIMUM RANCE

i| Sr-90 pC1/g (vet)
i

1984 0.18 0.02 1: 0.21 | 0.16 | 0.05

),

IIS3 0.18 0.03 0.21 0.16 0.05! I

10 I2 0.23 0.10 0.30 0.16 0.14

IIII 0.193 0.058 0.274 0.138 0.136
1

1980 0.64 0.86 1.64 0.14 1.5

IIII 0.19 0.01 0.20 0.17 0.03

! IIII 0.14 0.04 0.21 0.13 0.08j
"

| 1977 0.40 0.46 0.73 0.08 0.65

1976 3a gi.1 _ _ _ ___

| 1975 |30 3,72 _ _ _ _

1974 |et. - - - -

' |(Pet.0 93710 MAD NO DATA - - - -

107.
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.

HISTORICAL ENVIRONMENTAL SAMPLE DATA
-

CONTROL i|
8

MAXIMUM MINIMUM RANGETish Samples agag
0E T10Sr-90 pCi/g (vet) ,,

| ii1984 <u.o e - -- -

i

1983 <u.D |
- - - -

|1982 0.006 0.006 0.013 o.002 0.011

1981 | c.t.a | | |- - - -

1930 | | | |o.cos o.co: o.co7 o.co2 0.005

| |
'

o.cos o.0251979 0.01s 0.012 0.033

1973 | !o.010 0.c04 0.015 o.co' 0.011

| ! f1977 o.ov o.o3 o.14 o.02 0.12

'1976 | ! o.si !o.25 0.27 o.os 0.76

" ! | ! [o.07 o.06 0.10 o.ca 0.06

1974 ! !o.ot o.02 c.co o.c4 0.05

| |(por.nhe$riny30 | ,m ,, i_ |
_ _- i _ _

[ INDICATOR ,

STANDARD *

$g'(vee) DWIATION MA%lMUM MINIMUM RANGE'

0- -

!

|1984 | <u.a | | | i- - --

1983 | |<u 3 _ __ _

1982 | | !o,co3 0.001 0.c05 0.c02 0.003

!1981 0.002 out.T c rc em ?orn .:
! i

1930 | | ! o.013 |
'

0.006 0.cos 0.003 o.0101

1979 | | | |o.019 o.ot o.04 0.01 0.o3 !

|1973 0.013 o.cos o.025 0.co4 0.021

1977 | | |o,o7 o.05 o.2s o.03 o.21

1976 | |o.2s 0.48 2.20 0.05 2.15

Hi5 | | | | |g,c3 n,g3 o.13 o.02 o.it

III o.23 0.59 2.30 0.01 2.29
1559 | | | | |

(P 9f.0PCR 1Tt0'l 30 t 0.23 I c.17 I o.51 I o.30 1 0.21

110 !
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.

! O

; ,

HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

STANDARD
MAIIMUM MINIMUM RANGETish samples MEAN DEVIATION

t sr-49 pci/s (vet)
i

I1984 | <tLD L
'

-- - -

1983 <nn - ___ ___ _

. |
1982 0.004 0.001 0.005 0.003 0.002

:

1981 | !0.015 o. cot o.015 o.oti o.cn'+

| | |1980 <un _ _ _ ___

!1979 0.07 0.ca o.co o.oA n.o=

1978 | | | _ _ . _ -mt ___ __ __

|1 1977 n.n3 o,n, o n. n n, n_n,

1976 c.2A o.o! o." a.'o n.'a
' '~

1975 I' I Imt --- --- --- -

1974 | | | |y, _ _ _ __

| | |toot.d!NT:0Na0 vn ns ii ___ ___ __. ___

INDICATOR1

' ' ~

STANDARDrish samples MEAN DEVIATION MAXIMUM MINIMUM RANGE
; fr-89 ;C1/g (vet)

I
1984 | <nD | | | I

j
- - - _

|1983 | <ns' '
_ _ _ _

| 1982 |
'

o.004 0.001 0.004 0.003 0.001

1981 | o.061 0.021 o.io o.ot- n.ov$

| 1980 | <tu _ _ ___ _

1979 | <tu | _ _ _ _

!
'

1978 0.01 0.001 0.015 0.01A o, cot

I'

! I| 1977 0.07 0.05 0.24! o.03 o.21

1976 | !a.27 o.15 a.41 0.1" o9

i ms | I | |l mt _ _ _ __

1974 I et I_ l_ __ ___

1969 |Isot.t)peqiTIONAD 50 OA A - - - -

109
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! HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL'

STANDARD
MAIIMUM MINIMUM RANCELake water cross 3eca MEAN DEVIATION;C1/1

,

1984 ) 3.41 o.ss 5.20 2.40 il 2.80
'

-

i

! 1983 2.98 1.74 7.92 1.47 6.45

|! 1982 2.4 0.43 3.2 1.s 1.4
! | |
| 1981 3.24 1.27 5.s 1 1.9 I 3.9

|
| |1980 2.6o 0.50 3.4s 1.37 1.61

| 4.80 2.10 2.701979 3.05 0.85

!I 1973 3.55 1.58 6.10 0.50 3.60

i 1977 1 10., 143 |13 2.50 46..

IIII | 42.As !50.62 189..co 4.90 184.10

1975 | 45.33 |52.79 160.00 1.00 159.00 -'

III4 | | !a.es o.07 4.90 4.ao o.10

| |) Inot.nb!7 tout) ! vn a t _ _ __ _

[ INDICATOR

STANDARD

g*Jacercross2c2 MEAN DEVIATION MAIIMUM MINIMUM RANGE

1984 | 3.98 | o.9s | 5.90 | 2.20 | 3.70-

|1933 | 3.34 1.39 7.go o.57 7.33

1932 2.7 0.73 4.7 1.3 3.4

| 1981 | | |1.2 4.22.98 1.19 5.4

1930 | | |3.10 o.63 5.10 2.35 2.75

| ||19II 3.24 1.06 6.30 2.00 4.30

| 11.10 |! 1973 4.53 2.62 o.60 10.50

1977 | |. | 86.0015.so 21.00 87.co 1.00

1976 | |41.76 55.23 192.co t.10 19o.90

1975 | | | '

13.24 17.08 80.00 o.60 79..o '
,

| 20.2210I4 31.71 60.00 6.30 $3.70
1969 I l 1

I '(poc.0P!U7l0Nati i No OATA i - - - -

112 |
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,

HISTORICAL ENVIRONMENTAL SAMPLE DATA ;

f
i CONTROL

8
MAXIMUM MINIMUM RANGEFish Samples MEAN 0 T0, ,j j Cs-137 pCi/s (vet)

1984 | o.032 0.009 0.038 0.015 || o.023

| 1983 0.050 0.009 0.060 0.040 0.020i

| 0.055 0.027 0.0281932 0.047 0.009

| ||! IIII | 0.025 0.0340.062o.043 0.016

IIII 0.059 0.032 0.110 0.029 0.081

| |o.06 0.03 0.03i 1979 0.c4 0.01

1973 0.09 0.05 o.:o 0.04 0.16
3

|IIII a.13 ONI.T ONE ?OINTDATA '
,

1976 | o.12 ost.T ONr tATA PotNT-

'

1975
_ _ _ _

1974 | |n,33 o,37 o.94 0.09 0.85

Isot.nh$NimNati ! vn n A | |- - - -

! IMOICATOR
'

'

STANDARD

s!3hffg(vc) MEAN DEVIATION MAXIMUM MINIMUM RANGE'

I 19H | 0.043 1 0.008 | 0.061 | o.033 | 0.028

1933 0.050 0.009 c.060 0.030 0.030

1982 0.050 0.008 0.064 0.034 0.030 '

1 i
j 1931 0.061 I o.021 0.10 0.027 0.073

|1980 0.061 0.029 0.100 0.030 0.070
,

|i 1979 0.10 0.14 0.55 0.02 c.53

|1978 | o.08 o.02 0.10 0.03 a.07

|* 1977 0.29 0.21 0.79 0.13 0.66

|1976 | t,4 1.67 3.90 0.50 3.40
J

19I9 | |'
.1.38 o.22 1.70 1.10 0.50

|1974 |,j 0.57 0.82 4.40 0.08 4.32
' | |(Pet.0k92 fl0N A tt 0.06 0.04 0.13 0.01 0.12

111
|
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. .

.

':

l

HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTROL

M AIIMUM- MINIMUM RANCE1.ake water MEAN D V TION ,
Sr-90 ;Ci/1

,

1984 1 0.72 ONLY | O!E UATA | POINT
'

1983 0.89 0.08 0.97 0.82 0.15

1982 2.04 2.18 5.30 0.75 4.55

1981 0.68 0.176 0.968 0.484 0.334

1980 | ! 0.00 ! |1.10 1.10 1.10 0.00

| |1979 0.s0 0.26 1.10 0.40 0.50

1978 | |cet. _ _ _ _

1977 | | | _
I- __ ___ ___

1976 | | | |y, _ _ _ __,

1975 ' '
l l'

!

I mt ___ _ __

1974 | ,,,,,, | _ | _ | __

) (pet.ohNsriculi ! -- . i ! ___ | ___ | !I
___ ___

| IN01CATOR
'

-

i

STANDARD
' aka '4* tar MEAN DEVIATION M A XIM U'A MINIMUM RANCE-

Sr-90 ;C1/1 ;

.

'

1984 | 0.88 | 0.31 | 1.30 | 0.80 | 0.30

1083 |0.83 0.21 1.10 0.60 0.50 |

III2 1.08 0.88 3.07 0.40 2.67

| |IIII 0.74 0.08 0.905 0.547 0.208

1980 | | ! 0.80 !1.00 0.:0 1.20 0.40

IIII 0.84 0.34 1.30 0.40 0.90

IIII 0.80 0.30 1.10 0.40 0.70

IIII | l |1.00 CNI.T c'rt DATA 70 nt; i

III0 | |Oct. - - - -

1975 | | | |cet _ _ _ _

1974 NO O m _ _ _ _

! !(pgr..df0Tl093 L) NO OATA - - --

114
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i |,

| HISTORICAL ENVIRONMENTAL SAMPLE DATA
|; CONTROL

',
|

8TANDARD
Laka vace: MEAN DEVIATION MAIIMUM MINIMUM RANGEi

i sr_89 pci/1

|; 1984 qu ______ _ _

1983 <t.m ___ _ ___ _

1982 con -
___ ___ ___ __

j 1981 | c3 | | |___ ___ ___ _

| | |.| 1980 1.4 o.07 1.4 1.3 o.t

: j
| 1979 o.70 0.ta o.eo 0.60 0.20

| 1978 | - ;-mt - - -

| | |i i 1977 m,_ ___ ___ ___ -

' '1976 1 i
-,

- + m,_ _ _ _ _

| i 1975 I
-, l_ _ ___ _

.

! 1974 | ,,, ,i_, ___ ___ _ _

| mt.dil!nono I - -i_, _ ___ ___ _|

|
| INDICATOR

,

STANDARD
Laka wate: MEAN DEVIATION MAIIMUM MINIMUM RANCE,

Sr-89 ;C1/1:

1

1984 <t.c | 1; | |_ - - -

t
| 1983 cto ___ ___ _ ___

\ *

| 1982 0.61 oNt.T oNE DA*A POINT

1981 0.78 oNLT oNY DATA *0 TNT

| 1980 | |o,7o cNI.T oNr DATA Po M

1979 |cm _ _ _ _

i

1978 o.7o o.to o.so o.so 0.:o
-

1
$ 1977 |et ___ ___ _ _

_

1976 | ic,et.
,

, --- --- - -

1975 | |
,

g,39 gyty g37 31 , 99 7 ,

1974 | yo e m !- --- --- -

IP9todha'T10Nati |'fc cA A - -- - -

113
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,

.

'

l
'

:
I

HISTORlCAL ENVIRONMENTAL SAMPLE DATA
CONTROL

MAXIMUM MINIMUM RANCEAir Particulate M[jM
0 T103Cross Esta pC1/m

1984 [ 0.026 0.007 0.051 1 0.013 U 0.039 j
'

,

1983 0.024 0.009 0.085 0.007 0.078

|1932 0.033 0.012 0.078 0.011 0.067

1931 | | | |0.165 0.135 0.549 0.016 0.533

IIII 0.056 0.04 0.291 0.004 0.292

|1979 0.077 0.086 0.703 0.010 0.693

| ! |1973 o.ta 0.13 0.46 0.01 0.650

|1977 o.nts o.12sn.or o,o, n.,so

1975 | |n,y g,g,, y ,33 g, ggt g,,3,

'' ! ! o.040 |o.cas 0.294 0.00s 0.296

| 1974 | !n.,,, n ,ns n.ecs o. cot o.807

| one.nNNimv2ti ! ! n ao- ! ! !a **s n can n.''n o.ato

| |NDICATOR :

iI STANDARD
Air ?*rticul*:* MEAN DEVIATION MAXIMUM MINIMUM RANGEOrcas 3 eta ;C1/n,o

y ,

1984 | 0.025 | 0.008 | 0.058 | 0.000 1 0.058

| 0.009 0.062 | 0.003 0.0591033 | 0.023|

1052 0.031 0.012 0.113 0.001 0.112

| |IIII 0.151 0.129 0.529
'

0.004 0.524

1930 | |
'

0,e43 0.03 0.207 0.002 0.205

!IIII 0.058 0.06 0.271 0.001 0.270

IIII 0.10 0.09 0.34 0.01 0.33

| |IIII 0.106 0.07 0.326 0.002 0.324

8 |0.047 0.032 0.191 0.002 0.199

1 0.067 0.058 0.656 0.001 0.45'

IS 0.111 0.114 0.**5 0.003 o,q??

| ! 0.090 | | |! (pqE.Opct a f f 09 3ti 0.320 0.520 0.130 0.390

'116
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i

HISTORICAL ENVIRONMENTAL SAMPLE DATA
CONTR01.

MAI! MUM MINIMUM RANCELake Water MEAN 0 I ONTri:1u= pC1/1

1984 205 | 21.2 220
'

190 | 301

! 1983 250.0' | 21.8 280 230 50 i

| 94.7 | 3071932 165.0 112 195.

| 211|1981 293.3 146 |49.3 357

1980 | 257.3 | | 290 |38.5 211 79

| | 1741979 258.7 73.7 308 134

IIII 303.8 127.5 490 215 275- -

;

| | 530 |1977 A07.5
'

97.A 300 230

s 19 5 | 333,7 | 251.0 ! 929 | '40 489

362,5 72.P AIA 311 103

1974 | | |- _ _ _ _

,..t.nH b o | |,,.._, _ _ _ _

.,

IN0lcATOR

STANDARD

$*1$*7[gft* MEAN DEVIATION MAXIMUM MINIMUM RANCE
4

,

19 84 | 282 | 98.1 | 370 | 110 260

III3 317.0 116.9 560 190 370

1982 6&1.0 891.1 2780 194 2586

IIII 258.3 76.9 388 183 205

1930 | | | 457 |263.0 95.4 150 307

1979 | 234.0 40.7 256 176 110

| 119.91978 389.4 560 253 307

I IIII 450.0 67.2 530 380 '150

19 6 | | 250.3513.0 889 297 592

1975 |.33c,3 | | | |132.5 482 124 158

1974 | | | |u.0 . 0 st., Sec 3eo 120

(79t.0N9 2 710N IU ! ?to0An ! ! !'
- - - -

115
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:

HISTORICAL ENVIRONMENTAL SAMPLE DATA
_

lCONTROL

8 MAXIMUM MINIMUM RANGE
ten samp1** MEAN 0EV TION
I-131 pCi/1 !

I <tto | | | 1 ---

19 84
-

-
- _

,-

1983 <tw -

| | | ---

1982 <tu -

1981 | <tta | | | ---___

,

| | ! |
1980 1.41 otrLY 0:tt DATA poi?r?

| | | ---

1979 <tt.o -

| L--

1978 evnt -___

| | --

1977 yo nex --

1976 | y 3, , | | ________

1975 | VO SATA | | |
-

----

1974 | , ,,_, | | | ____

lpqt.nbbh$7tnust\ | n es_s | _ _' | | --
___

;

| INDICATOR
!

STANDARD
MAIIMUM MINIMUM RANGI

8 MEAN DEVIAT10N
.

!$$t y 88
||

-

| 19 84 | <tts |
---

___

1983
' ______

<tw ___

____

1982 <tw ____

| 1981 | <tt3 |; ______

| 8.40
1980 a.9 a.23 8.30 0.40

1979 | <tu | | --______

| o!.~uY ONY *ATA 70I:1T
1378 o,19

| _o.co a.62
1977 o.20 0.14 0.22

| 45.c0 | o.02 ca.98
1976 3.20 7.81

1975 | | | | | 2.99
o.37 o.so 2.99 o.ot

| | |o.44 2.00 o.70 1.30
1974 1.23

| |
rper.opIn!s'rt09:t1 | :ro cATA

----

120
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!

HISTORICAL ENVIRONMENTAL SAMPLE DATA
'

CONTROL

t=vire=me= cal n.3's cuar:er17 STANDARD
MAllMUM MINIMUM RANCEMEAN DEVIATIONReadi:g arem/ Standard Month

na . ...
I 3.90 0 4.30 l

1984 | 5.87 1.00 8.20

1983 5.54 0.364 7.17 4.21 2.96

1982 5.12 0.691 6.95 3.79 3.16

| 0.6a5
'

6.63 3.24 3.391981 4.72

| 6.0619 8o I i.57 3.12 2.940.614

1979 RE?ORTED AS MREM /0TR PRIOR T 1980

1978 | .

1977 | |

1976

1975 |

: 19n |
'

<m.J % uo |

IN DIC ATOR
''

can::c=.a:a. - a war:=:-? STANDARD
Reading 3:es/Sta:dard Mcuch MEAM DEVIATION MAXIMUM MINIMUM RANGE,

Onsite Monitors *
,

6.42 | 1.26 9.90 | 4.60 | 5.30'
1984 1

1983 6.23 0.91 8.97 5.03 3.94

1982 |
'

5.82 1.26 9.13 3.87 5.26

| 1981 5.24 0.73 7.45 4.09 3.36

1980 |ex.x | 3c; cr xpxxi3t,t| ::ct 70 cn:: cts

1979 Is n.o I.cCATIONS

1978,

1977

1976 | |,

1

i 1975 | | | | |

1974 | | |

| ! !(74f.()prR271092t1

*See Cla:1 fica: ice cc Isrir::= ectal Sa=ple Statistical Analysis Table, Secti:n 2!2.
117
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I

HISTORICAL ENVIRONMENTAL SAMPLE DATA
'

CONTROL
l

8 '
MAIIMUM MINIMUM RANGE: numan rood crops MEAN 0EV T10N

i I-131 pC1/g (vec) ?:cduce
'

| || 1984 mn - -- _

; .

''
1983 <tu _ - _ _

1982 <tu - - - -

1981 | <tu | | | |; _ _ - -
.

| 1980 | | | |<ta _ _ _ _

i
4 19 79 NO CONTROL DATA PRIOR O 1980

197: | | 1
-

1|
1977 | | i

; 197s | | | | |
,

! 197s | |
-

,

1974 |;
i ,..e.J L uo | I | | | 1

i

f - ; INDICATOR !

'

. STANDARD
i Euzas iced C :ps g[jg

DEVIATION MAIIMUM MINIMUM RANCE
i I-131 :C1/g (voc) ? educe

.

!

I ) 1984 | <tu | | |
*

- - --

1983 | ;<ta _ __. ___ _

| 1982 |
*

<tu _ _ _ _,

1981 | I<tu - - - -

| 1980 | | | |<tu - - - -

| {| 1979 | <t.m - - _ _

| |1 1978 et. - _ _ -

|1977 | et - - _ _

| 1978 | Imt. - - - -

1973 | |' et, _ _ _ _

1974 | |so cA;A - - - _

(por.MN2ito.up | | | | |'
30 cA:A - _ _ -

122
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.

|
1

i

j HISTORICAL ENVIRONMENTAL SAMPLE DATA,

,j CONTROL ,

I

STANDARD
'

| Milk samples MEAN DEVIATION
MAXIMUM MINIMUM RANGE

Cs-137 pC1/1'.

1984 <u.D |
'

'
- - - - .

1983 <u.3 - - - -

|| 1982 <u.D - - - -

.,

!~ 1981 | |CE7.0 oNI.T DATA POINT

1980 I (u.m !- !- - -

2 1979 3.73 0.29 3.9 3.4 0.54

1978 | | | !5.s3 1.98 7.s 2.4 5.44

1977 | vo | ce m et | px eg mni-.x 197s-

1976 |: ,
.

,

'

} 1975 |

|; m4 |

|' <,.E.ni!!!7nuo I -,..., l. . , , _ _ _ _

!| INDICATOR
i -

STANDARD
| - Milk 58291*8 MEAN DEVIATION MAllMUM MINIMUM HANGE
| j Cs-137 pC1/1-

1 1984 | <u.D | | |- - - -

19I3 5.10 oNI.T oE DATA POINT;

1982 6.26 4.41 1s.o 3.1 14.9

I IIII 7.57 5.95 29.0 4.3 24.7

1980 9.7 4.9 21.0 A.o 17.0

1979 9.4 8.0 40.0 2.7 37.3

1978 9., 7.1 33.0 3.4 29.6,

1977 |'t7.1 | 22.0i 3.9 11.0 11.0

1976 ., s 3.7 13.2 A.o 9.2.

1975 | 29,3 | 3,,o |7,3 ,,o 30,o
.

I 18I4 26.1 10.5 61.0 13.0 48.0
II 1969 | |

|
IP9f.0FEq 2710N 50 I No DATA I- - - -

119
_ _ - .



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

,
-.

-
,

I:;

;

i HISTORICAL ENVIRONMENTAL SAMPLE DATA
| CONTROL

STANDARDrs MEAN DEVIATION MAXIMUM MINIMUM RANGE |as
| Cs-137 pCi/g (vet)

!
,

; 1984 <us 1 | I | |- - - -
,

i 1983 <ta
*

- - - -

i i

1982 <tu - - . - -

n

| |
.

1981 <ta |
- - --

j 1980 eta | | |_ _ - -

J |
t

19 79 No CoNTRCt DATA I PRIOR "O 1980
,

1978 | - -

1977 | | | |

1976 | | |
J

1975 | | | |

1974 | | | |: i

| .i ,.. .nlil!rmio | I I I i

IMOICATOR '

'
STANDARD

i rass MEAN DEVIATION MA%IMUM MINIMUM RANGE
j Cs-137 pC1/g (vec) ,

| 1984 | <tu | | |
I' '- - - -

1983 | |<ta
|

_ _ _ _

1982 | |<ta - --.- - ---

1981 | | |<tu - - - - ,

f 1980 | <ta | |_ _ _ _

1979 | <us | | | {- - - -

i 1978 | mt. --- --- -- -

I r

1977 | |et, ___ ___ ___ _

1976 mt. - - - -

,

1975 | | | | | jet _ _ _ _

i 1m |3,m _ _ _ _

| 1969 i I
(pqc.opc23710 U ti ITO DATA I 1

'

- - - -

124
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- - . _ _ - - - - - . _ _ _ _ _ _ - - . - .

'
.

;
. . . .

- -. -

, _

|
-

:
; HISTORICAL ENVIRONMENTAL SAMPLE DATA

i CONTROL

'
STANDARD

MAXIMUM MINIMUM RANGERuman Teod Crops MEAN DHIATION)' Cs-137 pC1/ (vet) Produce .,

! 1984 <tt3 | - -- -

1983 <tts - - - -

|1982 <tt3 - - --

1981 | <tt3 | |- - - -

i

]i 1983 <tt,3 - - - -

1979 NO CONTR01. DATA PRIOR TO 1980

1978 | |
,

1977 | | |

;
. 1$76 |

'

1975 | |

| 1874 | |
;

r .t.Jbuo | I! - <

1 r

|
'

INDICATOR |

! STANDARD
1 Human food Creps g[Ag mlATION MAXIMUM MINIMUM RANCE
jj Cs-137 ;C1/g (vet) P duce

! 1984 | <t:.3 | |- - --
1

| 1983 <tts __. ___ ___

| 1982 | <t:,3 _ _ _ _

1981 <tt3 _ _ _

|1930 o,o33 2.26 0.06 o. cot 0.056

|1979 <t:.3 __. _ ___ ___

1978 0.01 cur.T cyr DA A potwr

|1977 et.
''

- - - -__

1978 | |et. --- - - -_.

1975 | | |mt ___ _ ___, ___

1974 | |0.142 0.c9 o.34 0.04 o.30

(pgr.adIq's'7 ION s ti ! To DATA l l l-- - - -

121
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l

HISTORICAL ENVIRONMENTAL SAMPLE DATA j.

CONTROL

8
MAXIMUM MINIMUM RANGEMeat MEAN 0EV TIONCs-137 PC1/g (vet)

.|

11984 <un H - - - -

| 1983 <un - - - -

1982 | <un |- - . - -

1931 | | | | |o o2r o.c05 o.024 0.017 0.007

! oE ! DATA1980 0.01 oNT.T PoTW
,

! cc m ot1979 No DATA prior To 1980

1978 | |

1977 | | | |

1976 |, | |-

; ins | | | |
'

' 1974 | | |
'

,..t.nl%uo | I I |
| |MOICATOR |

'

STANDARD

N-[37;Ci/g(vee) MIAN DEVIATION MA%IMUM MINIMUM RANGE
'

i
1984 0.04 | o.o1 | o.05 | o.o2 | o.02

1983 0.02 0.01 0.04 o.01 o.03
i

1932 |o,o34 o.026 0.08 0.02 0.06

|1931 0.036 o.021 0.068 0.023 0.045

,' 1980 | | | |o o2 o,o13 o,ot2 o,co9 o,o33
,

| 1979 |o,o3 o.021 0.07 0.01 o.c6-

19iI o.021 0.011 0.04 0.013 0.0274

1977 | mt | |_ _ _ _
,

'

1976 | | |gt _ _ _ _

1975 | !o.to o.co 0.10 o.to n.co

1974 | ye 33 3 | | |_ _ _ _

(Mt.h!a s'T10N.it) ! No SATA l | l'
- - - -

|

123
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HISTORICAL ENVIRONMENTAL SAMPLE DATA
fCONTROL

MAIIMUM MINIMUM RANGEsoil samples MEAN DEV T101 ,
Sr-90 pci/g (dry) j

1984 No I s m Lis | REOUIRC | IN | 1984

1983 0.18 0.09 o.32 0.10 0.22 ;

| smt.Es | REcUno1982 so IN 1982

| s a tts | REag R a | nr | f1931 so 1981

|1930 0.063 0.065 o.19 0.c08 o.182

| arcu n c | ri ! 1979 e1979 xo sA m ts

| s m tzs ! Krcrum | |1973 se IN 1978 - ;i

1977 | | | | ! i
o.21 o,o7 o.:. o.0 o.ts

1976 | | | | .

,o 3_,

I
_ _ _ _

2875 I o.a I o.to I o.26 I Io.c4 a.n

| 1974 | yg | | j
_ _ _ _

'

r..t.nlLuo I ,e ,., | _ l | l_ _ _

5
fi IMOICATOR

i

STAMDARD,

fr 50 MI 4 DEVIATION MAIIMUM MINIMUM RANGE
i g (dry) ;

- ,

l 1934 | No | smtts | REcUnD | IN t 1984

1933 | o,ts | o,ts o 47 o o3 o,44 |

1982 | 3a | smtts |arcuna IN 1982

| s m t.ts !1981 3o arcuno nr 1981

1980 | | !c,o74 0.052 0.1a0 o.cc8 0.132

arcunc | |1979 No smt.Es IN 1979

| s m tzs agerna |1973 3e r3 1978

|.40 0.13 0.65 | o.171977 o.480

1976 | 3oogn | |_ _ _ _

1975 | yoein | | |_ _ _ _

1974 | | |o,27 o,c3 o,34 o,73 o.it

(pot.cpe!s' 710N30 ! No An ! ! |- - - -

108
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HISTORICAL ENVIRONMENTAL SAMPLE DATA'
.

CONTROL

MAIIMUM MINIMUM RANGEsoti s w ies MEAN DE ATION
'

ca-137 pci/s (d n)

1984 No s m tts | REQUnED D 1984

| 1983 0.67 o.49 1.46 0.20 1.26

1982 No s M LEs REQUnD U 1982

RICU U D | IN
'

| 1931 No s m tEs 1981
,

|1930 | 2.90 0.41 2.491.20 0.91
t |

1979 wo s m tzs i arcUnD IN 1979

; 1973 | so | ntcUnDs e tts IN 197s -
,

| | !1977 1.17 o.as 2.00 o.70 1.30
I 1976 |y 3,.,.3 _ _ _ _

1975
1.07 0.21 1.30 0.90 0.40

! 1974 w s, s: .

_ _ _ _

<,.t.4 % uo _-.e ,, .. . . _ _ _
,

i
4

IMOICATOR

STANDAADsett samples MEAN
'
; es-137 pci/s (dn) DEVIATION MAXIMUM MINIMUM RANGE

1984 l No .| s m LIs | RICCI1D | D .I 1984

1983 0.42 0.41 1.19 0.07 1.12

1982 | Noj setts tron 1D IN 1982

| 1981 No smtts aroUIxD IN 1981
,

1980 1.26 0.61 2.1 0.29 1.si|

1979 No smetts arcUnD IN 1979

i 1978 No s e tts ascend IN 1978

1977 |
'

1.03 0.62 2.co o.30 1.70

1978 |
'

3a 33 1 _ _ _ _

1975 | | |3e 33 1 _ _ _ _

1974 | | |1,o3 1.1s 2.so 0.40 2.40

(Pet OkNTION AU ! NO DATA i l- l_ _ -

125
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| VII FIGURES AND MAPS i'

I '

!

1. DATA GRAPHS
| , .

4 , |

!I This section includes graphic representation of selected sample |

I results.
.

For graphic representation, results lees than the HDL or LLD were ,

considered to be at the MDL or LLD level of activity. E1DL and LLD i

i values were indicated where possible. i

;.
.

l 2. SA!!PLE LOCATIONS [
1

,

t

} Sample locations referenced as letters and numbers on analysis results .

; j tables are plotted on maps. (
,

) l
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FIGURE 7

I

Composition of Bottem Sediment Determined by Visual Examination
at Benthic Sampling Stations in the Vicinity of Nine Mile Point,1978

Depth
Cantour

(ft) Transect Description * Comments
j

10 NMPW 100% bedrock
|

: NMPP 70% boulders, 20% rubble,10% gravel Some algae on rocks

FITZ 80% boulders,10% gravel,10% sand Some algae

NMPE 70% boulders, 20% gravel,10% sand Some algae

!
'

20 NMPW 50% bedrock, 50% rubble

NMPP 50% boulders, 30% rubble, 20% gravel All lying on bedrock
FITZ 50% boulders, 20% rubble, 20% gravel,'

10% sandi

NMPE 40% bedrock, 30% boulders, 25% gravel,

5% sand

!

30 NMPW 100% bedrock Some rubble

NMPP 100% bedrock Some boulders

FITZ 80% bedrock Some sand

NMPE 100% bedrock Some rubble and sand
,

i

40 NMPW $0% bedrock, 30% sand, 20% rubble
! NMPP 80% boulders, 20% bedrock

FITZ 50% bedrock, 30% rubble, 20% boulders,

| NMF3 100% bedrock Some scattered sand

60 NMPW 100% bedrock

{
NMPP 80% boulders,10% rubble,10% gravel '
FITZ 80% bedrock, 20% boulders Some rubble
NMPE 80% bedrock, 20% rubble Some sand

i

* Description based on USEPA (1973) field evaluation method for categorizing soils.

I

i
'
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