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( I. INTRODUCTION AND SUMMARY'

( A. INTRODUCTION

A pre-operational environmental radioactivitu surveu,

/. initiated in March 1960, was conducted bu Nuclear Seit-nce &
L Engineering Corporation for the Philadelphia Electric Compans in

connection with Peach Botton Atomic Power Station located in
Peach Botton Township, York Counts, Pennsulvania. The initial

( loading of fuel into Unit 1, a 40 MWe (net) high temperature,
gas-cooled reactor, was started on Februaru 5, 1966, and initial

criticalits was achieved on March 3, 1966. Shutdown of Peach

{-
Botton Unit i for decommissioning was on October 31, 1974. For
the purposes of this nonitoring progran, the beginning of the
operational period for Unit 1 is Februaru 5, 1966. A sunnars of
the Unit 1 pre-operational nonitoring progran is presented in a
previous report (1).

Peach Botton Units 2 and 3 are boiling water reactors each

( with a power output of approximatelu 1050 MWe (net). First fuel
was loaded into Peach Botton Unit 2 on August 9, 1973,
criticalits was achieved on September 16, 1973, and full power

[ was reached on June 16, 1974. The first fuel was loaded into
( Peach Botton Unit 3 on Julu 5, 1974, criticalitu was achieved on

,

'August 7, 1974, and full power was first reached on December 21,
1974. A pre-operational sunnaru report (2) for Units 2 and 3 has

(. been issued previouslu and sunnarizes the results of all
analuses performed on samples collected fron Februars 5, 1966
through August 8, 1973. Detailed progran description, station

( designation, reporting units, abbreviations, etc., are given in I

that report reflecting.the progran status at that time. Where
changes had been made from the original program, thou are
indicated in the appropriate sections of that sear's report. In
general, ans such changes have been made to increase the scope
and specificitu of the progran to fulfill the progran objective
and to reflect the latest reconnendations of various government

( agencies. These changes are detailed in previous reports.

This report sunnarizes the results of analuses performed bu

( Chemical Waste Management on samples representing the period
Januaru 1 through December 31, 1983 in the Chemical Waste
Management portion of the overall Peach Botton prouran.

The 1,borators responsibilitu for performance of the
environmental radiation monitoring program has been nodified

/ several times since the Peach Cotton Unit 1 pre-operational

( program was first undertaken in 1960. From the start of the
progran until the first quarter of 1969, a single laboratoru
located in Pittsburgh, Pa., was used. This was initial 19 called

( Nuclear Science and Engineering Corporation and later became

( PAGE 1
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Nuclear Science Division, International Chemical and Nuclear
Corporation as a result of a change of ownership. During the

first quarter of 1969, the program was transferred to
ICN/Tracerlab, also part of the International Chemical and
Nuclear Corporation and was performed bu ICN in the Walthan,
Mass., laborators until the end of the first quarter of 1972.

At this time the program was transferred to Interex Corporation
laboratories in Walthan. The Interen Corporation laborators was
noved to Natick, Mass. in May 1974. Interex Corporation carried
out sample collection, anslusis and report preparation until |
November 1981 when the laborators and certain other operatins I

were purchased bu Chemical Waste Management, Inc., which is rtow
performing these functions. During the various change-overs and
noves, extrene care was taken to insure that continuitu in all
aspects of the overall progran was maintained.

The objective of this progran is to acquire quantitative
data for the concentrations of radioactivits in environmental
media in the vicinits of the reactor site prior to and during

|Operation of the reactor plant. These data are then exanined to
determine the extent of the impact of the plant or plants on the i

ervironment as reflected bu ans changes in the radioactivitu
levels from those observed during the pre-operational surves.
General 19, this is done bu comparing the observed levels at
those sampling stations which would be expected from various

consideratons to show naxinun effects of plant operation to
levels at stations remote from the site. When possible,
comparison is also made to data obtained by varios..is government
agencies. Since there are both naturel and nan-nade
radioactivi+,3 present in the environment which are not related |
to plant operation, it in important to understand and adequatelu i

neasure these contributions.

A number of radioactive elements occur in nature. The most
important of these are uranium and thorium, along wih their
respective radioactive decau products, and potassium-40 (K-40).
The concentrations of natural radioactivitu varu with
geographical location and with time and are primarils dependent
on the concentration of the respective elements in the

constituents of the lithosphere. Therefore, environmental
radioactivitu measurements must be performed at a number of
locations representative of the general geographical area of
interest.

Other radionuclides have been introduced into the biosphere
as a result of the detonation of nuclear devices in the ,

atmosphere. A significant fraction of these nucliden is

generallu disseminated throughout the upper atmosphere with the
fine particulate debris from the detonation. Varsing fractions

of the nuclear debris eventuallu are deposited at ground level,
principalls in conjunct, ion with precipitation. After their
arrival at ground level, the radionuclides enter soil or bodies

-
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of water, and varsing fractions nas enter drinking water
supplies or be assimilated bs edible plants or animals and thus
enter the human food chain. Natural radioactivities are also
introduced into the human diet by analogous processes.

The deposition patterns of nuclear debris depend on nans
factors including latitude, proximits to detonation sites,

f annual accumulation of precipitation, and the frequencu,
magnitude, location, and altitude of the detonations. In the
absence of detonations, seasonal variations have~been noted for

{
several sears, including naxinun depostion rates in the spring
and sonner nonths and Mininun rates in the late fall or early
winter. Distinct variations have also been noted in individual

y precipitations. These latter variations have been attributed to
( variations of Meteorological conditions prevailing during the

respective precipitation events.

( Since significant. geographical and temporal variations are
expected in the concentrations of both natural and man-made
radioactivits in environmental media, it is necessaru to acquire

( experimental values for their concentrations over a period of
( several sears to achieve statistica113-significant data. Such

an approach also provides data for seasonal or annual trends in
the temporal behavior of these concentrations and permits ]

( |correlations of these trends with neteorological or
clinatological factors or with known injections of man-made
radionuclides into the atmosphere.

|

|

B. SUMMARY |

Except for fish and silt samples no measurable anovnts of
radioactivits were found offsite bu the environs radiation

y monitoring progran which could be attributed to the operation of
( PBAPS. The progran detected plant related radioactivitu at vers

low levels in two sanple tupes in Conowingo Pond. Cs-137,
Cs-134, Zn-65, Co-60, Mn-59, and Cr-51 were found in fish

( sanples from offsite locations. Slight 13 higher concentrations
of these nuclides were found in samples from the plant water
discharge susten. Silt samples at five locations showed Cs-137,

( Cs-134, Co-60 and Zn-65. The resulting doses to the maxinun
5 exposed individual were well below 10 CFR 50 Appendix I design

objectives.

( Sanples such as soil, vegetation, etc, showed gross and/or
not activities which are consistent with the known presence of
natura113-occurring nuclides or which are most probablu

( attributable to fallout from nuclear testing and therefore did
not result from PBAPS operation.

(. There was no other measurable environmental radioactivitu
which is attributed to the operation of PBAPS.

'
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II. PROGRAM DESCRIPTION

The progran'as it existed at the end of the report period is
described below. Since its inception, several changes have been
nade to better accomplish the progran goals.

A. Environmental Monitoring Stations and Media Collected

The environmental monitoring stations are described in Table
II. 1 and are shown in Figures II. 1 through II. 3. In general, |
stations have not been noved significant1s since the start of I

the progran.

B. Sanpling and Analssis Progran

The tupes of analusis performed, the fregiienes of sampling
and ana19 sis, the locations of samples, and the number of
analsses per s t a t i o n s c h e de..el e d for each location as of the end
of the report period, are given in Table II. 2.

. |
A sunnars of the analyses performed on samples representing |

Janiiaru 1, 1983 through December 31, 1903 in given .in Table IT.
o.

|.

|

|
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|
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f TABE II.1

(~ EWIlOGENTAL leiIT(RING STATIG05
January thro >gh Decenber 1983

(.-
Station Station Location, Direction and Environmental
No. Station Nane Distance fron Peach Botton Site Media Collected

1 Peach Botton Located in Site Area Yegetation, Small Cane
Site Area

'

1A Peach Botton - On Site at Weather Station. Air Particulate,
Weather Station 1 0.3 niles SE of Units 2 13 Precipitation

f 1B Peach Botton - (h Site at Heather Station 2, Air Particulate,
Heather Station 2 0.5 niles N of Units 2 & 3 Precipitation

( 1M Peach Potton - On Site at Canal Discharge Discharge Water
Canal Discharge 1.0 niles SE of Units 2 & 3

10 Peach Botton Unit 2 On Site at Unit 2 Intake, Surface Water
{ Irdde 1200' E)E of Units 2 & 3

1U Peach Potton Site - Well at Plant Site, 1400' S Well Water

( UtilityEoilding of Units 2 & 3

1V Peach Botton Site - Well at Plant Site, 1400' SSE Well Water

( Information Center of Units 2 & 3

1X Peach Potton Site - About 1750' ESE of Units 2 & 3 Silt ard Fish
[ Cooling Tower Pord (Charrel Catfish
( B1 ard 1411te Crappie)

'

1AA Peach Botton - Located atoft 2400' SE of Soil

( Discharge Canal Bark thits 2 & 3 on the Discharge
Canal Bark

( 100 Peach E:otton - On Site in the Station Silt
Discharge Canal, 3300' SE
of Units 2 & 3

1EE Peach Botton - In the Discharge Canal arewhere Fish (Charrel Cat-
Discharge Canal between the Peach E'otton Units fish ard White

2 & 3 Liquid Radwaste Dis- Crappie)

( charge ard Canal Exit.

ILL Peach Eotton Units 2 Contirs>ous Sanpler on Site at Surface Water

(-. & 3 Intd e - Units 2 1 3 Intd e, 1200' ENE
Composite of Uniti, 2 a 3

i

y !!tt Peach Botton - Contirs.o>s Sanpler on Site at Discharge Water '

( Canal Discharge - Canal Discharge 1.0 niles SE of
Composite Units 2 1 3

( PM;E 5

(
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Station Station Location, Direction ard Environnental

No. Station Nane Distarce from Peach Botton Site Media Collected

2 Peach Botton Site - On Site, n.9 niles SE of Air Particulate
130* Sector Hill Units 2 & 3 Soil

3A Delta, Pa. - 3.6 niles SW of Units 2 & 3 Air Particulate
Substation 0.5 niles N of Marylard Vesetation, Soil

torder

4A Corowireo Dan - 8.6 niles SE of Units 2 & 3 Air Particulate
Powerhouse Roof on Powerhouse roof in

Cecil County, Md.

iB Corowireo Dan - 8.6 niles SE of Units 2 & 3 Air Particulate
Powerhouse Roof on Powerhouse roof in |

Cecil County, Md. |

iD Corowireo Pord, 500' downstrean from the Silt
Pa. Peach Botton Station Discha,ge

if Conowireo Dan - In the Corowireo H3dro-Elec- Surface Water

El. 33' MSL Grab tric Station ato;t 8.6 niles |
SE of Units 2 & 3. Water is |
sampled from a header which
contirsously draus pord
water from ato;t elevation
33' MSL.

il Corowireo Pord - Located in Corowirso Pord Fish (Charrel Cat-
Het Trap 8 atoit 1100' N of Units 2 & 3 fish ard White

Crappie)

1J Corowirso Ford - Located in Corowireo Pord Fish (Charrel Cat-
Het Trap 15 ato;t 1.4 niles SE of Units fish ard White

i

2&3 Crapple),Stit

il Corowirso Dan - Conttre.o>s sanpler in the Surface Water

El. 33 (Ft.) Corowireo tbdro-Electric
Composite Station, ato>t 8.6 niles

SE of Units 2 & 3. Water is
conttrs.o> sly sanpled from
a header which draws pord
water from ato>t elevation
33' MSL.

iM Corowtreo Dan - West bare downstrean of Precipitattor.

Downstrean Corowtreo Rfiro-Electrte
El. 40 (ft.) MSL Station ato>t 0.6 niles SE of

Uritts 2 & 3
L

'

.

%

i. .
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k

-Station Station Location, Direction and Erwironmental
No. Station None Distance fron Peach Botton Site Media Collected

( 1N Conouingo Dan - Environnental Nonitoring Sta- Vegetation,
Environnental tion on ucst shore testrean Soil
Station of Conowingo Hydro-Electric

(" Station about 8.6 niles SE of
thits 213

( iT Conouingo Pond - Near middle of Corcuingo Pond, Silt
( Near Corowirgo Dan about 8.1 niles SE of Units 213

5 Wakefield,Pa. 4.6 niles E of thits 213 Air Particulate,

( Soil and Vegetation

6A Holtwood Dan - 5.8 niles NW of Units 2 1 3 Surface Water

{
Hydro-Electric (theo>gh Hydto
Station Plant)

r 68 Holtwood Dan - 5.8 niles NW of thits 213 Air Particulate
I, Hydro-Electric (Hydro Powerhouse

Station Roof)

( 60 Holtwood,Pa. 5.8 niles NW of thits 213 Vegetation
rear Holtwood Dan in
Larcaster Cority

6F Holtwood Dan - 5.8 miles NW of thits 2 & 3 Silt (above dan)
East Shore thstrean in Larcester Coxity

( 6C Holtwood,Pa. 5.8 niles NW of thits 213 Soil
rear Holtwood Dan in
Larcaster Cosity

6H HoltwoodFord Located in Holtwood Ford ato;t Fish
6.2 niles NW of Units 2 8 3

61 Holtwood Dan - Contireo>s sampler at Holtwood Surface Water
Wiro-Electric Hydro-Electric Station inta6e
Station - comosite atost 5.8 niles NW of thits 213

( Water is contire> ally sampled
ard collected in a 175 gallon
tare.

i

6J Holtwood Ford Located in Holtwood Pord Fish
rear the east bark ato;t
10.7 miles NHW of thits 2 & 3

7 Ostlireton, 9.6 niles SSE of thits 213 Well Wster
Marylard Area in Hartrord Cority

8 Colora, 9.9 nales ESE of Units 2 & 3 Vegetation
:

Marylard in Cecil Carity

12A Philadelphia,Pa. 63 niles DE of Units 2 & 3 on Air Particulate
900 Sanson St. the roof of 900 Sanson Street

( PM;E /

(
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Station Station Location, Direction ard Envircreental

No. Station Name Distarce fron Peach Potton Site Media Collected

120 Philadelphia,Pa. 62 miles EE of thits 2 & 3 on Air Particulate g

the roof of 2301 Market Street |

13A Chester Water On the east shore of Corowirso Surface Water

e Intake Pond Pond at Chester Water Authority
Intake, 2.4 niles ESE of thits
2&3

13D Chester Water At Chester Water Authority Surface Water

Intake Punp Intake 2.4 niles ESE of thits
Discharge 2&3

11 Peters Creek 1.9 miles ESE of thits 2 & 3 Air Particulate
-

15 Silver Sprire Road 3.6 niles N of thits 2 & 3 Air Particulate

17 Riverview Road 4.0 niles ESE of thits 2 & 3 Air Particulate

23 Peach Potton Off-site, hill 1.0 niles Vegetation

150' Sector Hill SSE of thits 213

31 Pilottown Road 4.9 niles SE of thits 2 & 3 Air Particulate
rear Pilottown Road .

32 Slate Hill Road 2.7 miles ENE of thits 213' Air Particulate |
reat Slate Hill Road |

~

33A Fulton Weather Fulton Main Weather Station Air Particulate
Station 1.7 niles ENE of thits 2 & 3

38 Peach Potton Road 3.0 niles E of thits 2 & 3 reat Air Particulate
Peach Potton Road

40 Peach Potton Site Well in Site Area about Well Water

Area 1.5 niles SW of tinits 2 & 3

Peach Potton Hearty Regional Farns surtrottdire Milk
Regioral Farns the Peach Potton site on the west

side of Corowingo Ford are
Designated C, J, ard O.
Internediate distarce farms on
dittarce farms on the east
side of the pord are &signated
D, L, M, ard N. Distant regional
on the west side of Corowirso |
Pord are designated A, B, ard C, |

ard a distant farn on the east
side is desigrated Farn E. (1)

1. The precise farns involved in the progran have charsed in some cases dte to
circunstarces be3ord control of the progran. The replacement farns are in the same ,

geretal locations distritoted so as to ercircle the site close to ard further
away from the Peach Potton site. .

i' AGF: 0

\



r--- ;.

11
%

f.L Ii-

TMLE II.2 -

( ENVIR0 MENTAL RADIATION MONITORING IH0GRAtt

FERIOD JANUARY Tie 0UCH DECEEER 1983

Type and Type and Sanple Scheduled
Fremency of Guantity of Collection Number of Station Sanples

Media Analysis (1) Sanple Fregency (2) Locations Ember (3) Per Year

( 1. Airborne Cross Beta About 1 cfn Filter Paper Seventeen 1A,1B,2, 52 X 17
Particulate continuous collected 3A, %,10,

flow through Weekly 5,68,12A,

( filter paper 120,li,15
(approx 2" 17,31,32
dian) (1) 33A,38

( Canna Spectrun Monthis Seventeen 1A,1B,2, 12 X 17
( (Monthly) Composite of 3A, %,18,

weekly Sanples 5,68,12A,
,

120,14,15

( 17,31,32,
33A,38

2. Water

( a. Precipita- Cross Beta Collected Con- Monthly Three 1A,1B,iM 12 X 3
tion Sr-89,Sr-90 tirs.ously to

(9;arterly) forn nanthly
Radioactive Cs composite sample.

( (9;arter13)
b. Surface Cross Alpha (5) Spoti ore gal. Monthis Four 10,4F, 12 X 4

Water Cross Beta (5) 6A,13A

( (6) Ore 138 (6)
Contirs.oss Monthis Three il,6I,1LL 12 X 3
Composite;

{
ore gal

,

c. Discharge Cross Alpha (5) Spot; are gal. Monthly Ore 1M 12 X 1 i
Water Cross Beta (5) {

r Contirs;oes Monthly Ore 1MM 12 X 1

( Cumpositt

are gal
d. Well Cross Alpha Spot; ore gal. G;arterly Four 10, IV, iX1

(' Water Cross Beta 7,40
Uranite
Sr-89,Sr-90

( (Seni-armally)
|

t Radioactive Cs I

(Semi-armally)

(- 3. Milk Cross Beta Spot; two gal. 0;arterly Eleven Farns A, B, i X 11
Potassitn-40 C, D, E, C, 0,
Sr-89,Sr-90 J, L, M, N

( Cs-137,C5-131

1-131 Farms A,C,C,J 1Xi

( PAGE 9
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Tye ard Ty e ard Sanple Scheduled

Frequercy of Quantity of Collection Nunber of Station Sanples

Media Analssis (1) Sanple Fregtercy (2) Locations Hunber (3) Per Year

1. Vegetation Gross Beta Stens, leaves Sprire, Sunner, Seven 1,3A,4N,5, 3 X 2 (7)

Potassiun-40 ard fruit; ard Fall 60,8,23 6X5
Sr-89,Sr-90 Foods wherever

Radioactive Cs available;cre
contairer full

5. Fish Cross Beta Charrel Catfish Quarter 13 (re Five IX,iI,id, 32 X 5

Potassitei0 ard White sanple when ice IEE,6H or 6J

Sr-896Sr-90 Crappie, four corditions
(are fish of fish each (if prevail)
each species) available)
Ganna Spectrun

(all fish of
each species as
are sample)

6. Small Game Gross Beta ard Rabbits, 5 at Seni-aro> ally Ore 1 10 X 1

Potassitrio each collection
of nuscle, soft (if available)
tissue ard bore
separately
I-131 of thyroid
Sr-89,Sr-90
of bore

7. [arth Cross Beta Smshire nethod; Seni-aro> ally Six 1AA,2,3A,iN, 2X6 |
Potassion-40 500 grans 5,6G I

Sr-89,Sr-90
Radioactive Cs

8. Silt Gross Alpha Spot; 500 Seni-aro; ally Six 1Et,1X,iJ, 2X6
Gross Beta grans 40,iT,6F

Sr-89,Sr-90 |
I

Radioactive Cs
Canna Spectron (Geli)

F00TH0TES

1. Frequercy of each type of analysis is the une as the frequercy of sample collection except where roted.

2. Samplire is cond>cted on the specified freqtercy triless urs>sual corditions, such as an equipnent nalftriction or
an act of nature, prevent a specific sample from beirq obtaired or aral3Ied.

3. 3;nber irdicates locations shown in Figures II.1, II.2, ard II.3 ard described in Table II.1

4. Sample flow rate is controlled with Restrictire Drifice.

5. Soluble ard insohtle radiore>clide separatels.

6. A nonthis sa,vle will be obtaired on13 6;rire those nonths in which the Crester Water Authority withdraws water
from the pord. -

7. Two >1rds of vegetation durire harvest at all locations except Delta ard Corowingo. .

l' AGE 10 ,
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TABLE 111,3 -

. SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED

January 1, 19fs3 through December 31, 1983

Station Number Cross Cross Net (1) Caumma. To ta l '
Srmple Type Number Samp les Alpha Beta Beta K-40 U Sr-89 Sr-90 I-131- Cs-134 CF137 Spec; ' Analyses

Air IA 53 53 12 65'
P rticulate IB 50 50 12 62-

2 49 49 12 61
3A 51 51 12 63
4B 53 53 12 65
5 52 52 12 64
6B 53 53 12 65
12A 53 53 ~ 12 65
12D 53 53 12 65-
14 52 52 12- 64
15 53 53 12 65
17 53 53 12 65
31 53 53 12 '65
32 50 50 12 62
33A 53 53 12 65
38 53 53 12 '65

Precipitation IA 12 12 4 4 4 24-
IB 12 12 4 4 4 24
et 12 12 4 4 4 24

Surface water ILL 11 11 11 22

(Sol. & Insol.) IQ 12 12 12 24
4F L2 12 12 24
4L 12 12 12 24 .

61 12 12 12 24
6A 12 12 12 24
13A 12 12 12 24
13B 8 8 8 '16

PAGE 11
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TABLE 11.3 (Continued)
i

SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED .

January 1, 1983 through December 31, 1983

S ta t ion Number Cross Cross Net Camma Total

Sample Type Numbe r Samples Alpha Beta Beta K-40 U Sr-89 Sr-90 I-131 Cs-134 Cs-137 Spec. Ana lyse:

24
Discharge Water IM 12 12 12

20
(Sol. & Insol.) IMM 10 10 10

Well Water IU 4 4 4 4 3 3 3 21

IV 4 4 4 4 3 3 3 21

7 4 4 4 4 3 3 3 21

40 4 4 4 4 3 3 3 21

Soil IAA 2 2 2 2 2 2 2 12

2 2 2 2 2 2 2 2 12

3A 2 2 2 2 2 2 2 12,

4N 2 2 2 2 2 2 2 12

5 2 2 2 2 2 2 2 12

6G 2 2 2 2 2 2 2 12

Stit IBB 2 2 2 2 2 2 2 12

IX 2 2 2 2 2 2 2 12

4J 2 2 2 2 2 2 2 12

4D 2 2 2 2 2 2 2 12

4T 2 2 2 2 2 2 2 12

6F 2 2 2 2 2 2 2 12

Fish

Catfish IX 30 16 16 16 4 4 5 61

Catfish IEE 63 16 16 16 4 4 4 60

Catfish 41 32 16 16 16 4 4 3 59

Wh. Crappie 4I 25 16 16 16 4 4 5 61

Catfish 4J 45 24 24 24 6 6 6 90

Wh. Crappie 4J 27 20 20 20 5 5 5 75

Catfish 6H 13 11 11 11 4 4 5 46

Wh. Crappie 6H 30 12 12 12 3 3 3 45

PAGE 12
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TABLE II.3 (Continued)

SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED

January 1,1983 through December 31, 1983

S tation Number Cross Gross Net Camma To tal"
Sample Type Number Samples Alpha Beta Beta K-40 U Sr-89 Sr-90 I-131 Cs -134 Cs-137 Spec; Analysed

V getation 1 6 6 6 6 6 6 6 36
3A 3 3 3 3 3 3 3 ~18~

4N 3 3 3 3 3 3 3 18

5 6 6 6 6 6 6 6 36
6D 6 6 6 6 6 6 6 36

. 36 ~8 6 6 6 6 6 6 6' .
-

23 3 3 3 3 3 3 3 18

Milk Farm A 4 4 4 4 4 4 4 4 4 32-
B 4 4 4 4 4 4 4 4 28-
C 4 4 4 4 4 4 4 4 4 32
D 4 4 4 4 4 4 4 4 28
E 4 4 4 4 4 4 4 4 28-
C 4 4 4 4 4 4 4 4 4 32
J 4 4 4 4 4 4 4 4 4 32
L 4 4 4 4 4 4 4 4 -28
M 4 4 4 4 4 4 4 4 28
N 4 4 4 4 4 4 4 '4 28
0 4 4 4 4 4 ~4 4 4 28

Rabbit

Bone 1 5 5 5 5 5 5 25
Muscle 1 5 5 5 5 ,15
Thyroid 1 5 5 5

Tissue 1 5 5 5 5 15'

TOTAL ANALYSES 1,385 141 1,246 235 235 16 164 164 21 44 125 240 2,631

(1) Cs-137 means all r.xlicactive cesium for precipitation, well water, soil, silt, and vegetation.
.

PAGE 13

.__--___ _ .-
--



L1
,

1
\

''

V@ *4. ye ' . . . . . . . . . ..;,'l'N 4
',s.,

{

- ' . , - ~
.t_ SV- ;r- i~ . p ,.}t * *-.. * LEGEND |

.
-

. ;e . R4 - ,

*
'

'

,p .
ENVIRONMENTAL SAMPLING STATIONS f

.- '

. IB
'

(,
'

*[ *.,*
IB PEACH BOTTOM WE ATHER STATION NO.2
lA PEACH BOTTOM WE ATHER STATION NO.I |- [ 4, , k

,
, '

= . ' - - **.
, '

C
.

,-\ % ' p- ,
i- , . ,

#g IM PEACH BOTTOM C ANAL DISCHARGE i3

g)' , h, . g Qu .
'No - *"'

.
3'

.,
.

'

IMM PEACH BOTTOM CANAL DISCHARGE74

) p po.e e .

/ " . ,*.
f ILL PE ACH BOTTOM UNITS 2 83 INTAKE

.; . W .COMPOstTE* STAT *om . ,
"'

i'
., _

ki ** ue

d 4I
.

IQ 3
~ I - COMPOSITE*

*. '

...

*
.

50 PE ACH BOTTOM UNIT NO. 2 INTAKE, I.
\..

'LL / >
,.

I -*. . , ' # .F IU PEACH BOTTOM SITE -UTILITY BUILDING. , -y '1
,

gy g

k, c' IV PEACH BOTTOM SITE -
i

IA /
}.

' ~ < o ' * * * * *

ffhf'
/M,|,"

,.- 4 INFORMATION CENTERqr

. f[6 - ' ,h' f.
* .- ..

.
'# '.* r ' - IX PEACH BOTTOM SIT E8 .|

, // ??, COOLING TOWER POND B-1N, p - t o ,

h/* *.f-i '

IAA PEACH BOTTOM
r.i" .' wy , .,

3. .). i.,\ , '' . M / . ,,
'

' *: , DISCH ARGE CANAL B ANK' ." "1sis -

- . h.
-' Ca'@' [ ' ! fj .' .

f, ,,; '' ' ,* ,.,

# 18 8 PEACH BOTTOM DISCHARGE CANAL
f p- %f I [*, IEE PEACH BOTTOM DISCHARGE CANAL-*4 - a.'

..

7 M
'

\x D 'C BELOW RADWASTE DISCHARGEi / #j -

'% \ ' 2 PEACH BOTTOM SITE
'

[/ s

N \-
I

130' SECTOR HILL

'A IEE .
/

80 chhl
^

, 4D CONOWINGO POND,PA.
h.i .h _is N

4I CONOwlNGO POND NET TRAP NO.B
.Q_ f(, #,

_
~

2 =
..

8" ** 4 4J CO NOWINCO POND NET TRAP NO.l5
-/ ,ff JS M ,p )g g2 \ ."c I

-

co=ome o'
, N - _;pj' . 'j / ENVIRONMENTAL SAMPLING STATIONS1 * ""'N
} / . \ M_ / gV ON OR NEAR PEACH BOTTOM SITE."#

//. J r\ ['"I k FIGURE II. I

+/ , f.'_ \\ . |) h*. .-
'

,

PAGE 14

m-- - - summer m m



-
,

U

se,' , :'
,. , , , . . . . .

,
. .

/ 's i n'''a
,

(. ~.1 (....- s
-__ ,.

> ,. 'm.a . ,

p.~~ j ~'

* *- r,
, ,

i.>-
......

. . , ,. ,e .. -- -- t.-- -

, ,

, , .- ,),' .,-
,' u- \. . ..

-

< 1 ; ..
-- ., ,,

,,,
1 ' . <4. ***s..., .... .,

.. .c y~ .,-
. .P

'

{
,e' sa '' $ ** , ] ,' 'l),

3- ,-, ... . ..,

:., g.s c ,. .,' -
.. ... ...

/, . . g 'q ,,[
y * e ....

, .

, s.
.

, .s .%* ... .

.|.. '

tJ *
" . *

* 32 - tg ,

(.
"""

.(..s g.
#

(,N 4 33A
-- *

.

-

,., ,
, pp.-

, ....

|
..

.. \ .,
'

3 (?f '. 1 ''- : f~
'

[
.,

. . ..4.. ...
.

< , , , , . .... ..,

3.c.A - 'se.

| ,
i,

ft./.-
,,

'*
r. .. ( A g
: 3 \ ,,A *, .

- . ' \
'

40 ,

-s ..i &a
3

$ . .gc- I. .- :. . sh.- - , , _ ..x
.

$. Si
Y (A !s '*

s ~

s s

N g. -( p '. s.
-

4 s., -g
.S t

\#'g# g. ,

( .,/ - 3**
x,., \,

*+
- ..

. L gi s.
,

. - - t ,
, ,

* ' ......e* * * * .
,

. x ..

.,kII I t '.. N s

//b *: sir . _-
' s . , . . * ~-

SA Of LT A . PA * Suelf Afl0N GA MsLfwo00 DAM-teTORotLECTRtc Stafl04 * GRAS le PtftRSChite
CD C0800wtNGO D AM, N ARTL AND Go McLfwo00 O AM -HTOR0tLECTRIC 15 tityt h SPRehe ROAD

Stafl0g er newfRwitw p040*F toas0wimCO Dau tL3SlFilMSL 4R ASe

4M LO880wifeGO DAM. TAIL R ACE 60 M0Lf wo00 P A. 21 PtACM SOf f 0M
4L CP'90wiNGO DAM.tL.13ttflCOMPOSif f AF Motf wo00 DAM.t ASf sMont uPsf at AM 5%0' $tC f 0RMiLL OFF 5 tit
4M C040wlNCO DAM,00w'uSTRf AM $6 MOLf wo00,PA , ,

E L 40lpf | MSL GM MOLf w000 PONS PA y, gL,,K ,,LL ,oAo
CN CON 0elpeGO CAM, ENvsRONMENTAL 68 McLf wo00 04M.hv0RotLECTRtc 11A Fulf 0f8 wt AfMER Stafl0NSTAf t04 S TA flore - COM PO$t it

3R Pt&CH 00ff0M #0A0
(f CON 0wsNGO PONO NEAR CON 0wneC0 Daw SJ MOLfwo00 PONO.PA.
$ W A n t p e t L O, PA, y DARLINGTON.M ARTL AND Ahf A to Pt ACse tof f 0M sitt Amt A

' 0 COLORA MARYL ANO
II A CMilf tR waf t R INf ast =P08e9
ISD CMflf f R waf tR ONTAWE *

PUMP OISCMARGE

ENVIRONMENTAL S AMPLING STATIONS
AT INTERMEDIATE DISTANCES FROM

( PEACH BOTTOM SITE
FIGURE II .2 PAGE .15



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

i

g h h

'I' II-
'

, ' r 'I ,(ls .

..
;

.

' ;
; . . , .

i e' '
. i ;

f f-| 'g | '
* t

'

,- 'g' 8InI

$ o@si ||', i
' ~ ~ ~

.

,! - ;

, /' liti si:d |4 i/@, i c ' 'lxj W
> i

l |/ lift', :: i

,A' ~ 3 yf .

5'ij
i >; i:

.

QS- || iJ 1. j i
i

;/ ! sg5-

7'bg'' j' , j ,1 ; gt i.s : 545'
1 !

,

' lik I k' j " 6), M ' y s, ir ['-
, ' i p il),gi ; 9 ' . .e.

'

i i #' |-
, ,;

O d't y k f 6 [ V " h ,, ,' /
'

i i<. . ..

. d |

'

i
'

W9&g{,.iAj,, -o &m. m&l'
,

W}. :yI 1,,:qe
e

o hi I
'

,c,jpp
'hff;7;,

j
7

hii'i !

n!s)
''
j L- . .tb4 14rm t' 's' pei vl J /T.V.i~ AWO,A&(i:.;y',,I|,,, I

.

1.'.r- Q '

'

ft,ij.(H~im
p iI.1

-

. ii

iYP'k[,|n'.'l.J[I}i,h!i ,hf
7

)EMM/).D:Id ,f ' I

l 1

k'ihij,a,-f,i
''

N %y%- [Im"N,j$.i.,H]

! 3,;4i
. , . a.
.

t ,.

(g ,g' ,jjg ,D ,,
., . ,

,.9 IV h
'

:.,t.

3. J', 6ip_7,5 , l
t

4,4y ,' g
. . J..%, < i n . , -Q . |

.s . i . |

.

7f|7,
'N

- 1 e,.
I t..a

J

s



L

r'
L

III. PROCEDURES

Detailed sample collection and handling Procedores and
reporting procedures are given in a previous report (2). The
sample preparation and analstical procedures as well as .

I equipment specifications are also given in an earlier report

( (4).

Starting- with the fourth quarter Milk samples the final

( precipitate was changed to palladous iodide restoring the
procedure to that used prior to 1980. No additional changes were
made in the analytical procedures for 1983.

(

(

(
.

(

(

(

(

(

(

(
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I

TABLE III.1

TYPICAL ANALYTICAL SENSITIVITIES (1)

Systenatic
theertainty of
the Analysts

Sample Size Limit of (percent of)

Saevie Mediun Type of Analysis Analszed Detection (2) Reporting thit result) (1)

Air Particulate Cross Eeta Filter 0.000pCi/n3 pCi/n3 (5)

Canna Spectrun 1100-1500 m3 (3) PCi/n3

Precipitation Cross Eeta 503 nl 2pCi/ liter pCi/ liter,PCi/n2 +/-10

Sr-89 1000 nl 1.3pCi/ liter pCi/ liter,pCi/n2 +/-15

Sr-90 1000 n's 0.3 pct / liter pCi/ liter, pct /n2 +/-10

Racioacti n Cs 1000el I.1 pCi/ liter pCi/ liter,PC1/n2 +/-10

Surface Water & Cross Alpha

Discharge Water Soh61e 1800 n1 0.6 pct / liter PCi/ liter +/-20 |
Insoltble 1000 nl 20PCi/ gash PCi/g ash +/-20 I

Cross Eeta
Soh61e 1000nl 2 PCi/ liter PCi/ Inter +/-10

Insoltble 1000 ml 20 PCi/9 ash pct /g ash +/-10

CllWJter Cross Alpha 1900 ml 0.5 pct / liter pct / liter +/-20

CrossBeta 1000ml 2 pCi/ liter PCi/ liter +/-10

Uranite 1000 ml 8.03 og/ liter ug/ liter +/-10 (6)
Sr-89 illaal 8.4 pct / liter pct / liter +/-15

St-99 1000 al 1.2pCi/ liter PCi/ liter +/-10

RadioactiveCs 1000 ml 1.3PCi/ liter PC1/ liter +/-10

Soil, Silt Cross AlpM 2 9 dry wt. 0.8 pct /g dry wt. PCi/g dry wt. +/-20

Cross teta 2 g dry wt. 1 pct /g dry wt. PC1/g dry wt. +/-15

K-il ir4drywt. 0.04PC1/9 dry wt. pCi/g dry wt. +/-15

Sr-87 75 9 dry wt. 0.01 pC1/g dry wt. pct /g dry vt. +/-15

Sr-90 15 g dry wt. a.006 pct /g dry wt. PCi/g dry wt. +/-15

Radioacttw Cs 75 g dry wt. 0.000 pct /g dry wt. pct /g dry wt. +/-15
CannaSpectrun 300-1000 g (3) pct /g dry wt.

dry wt.

Fish Cross reta 200 mg ash 10 pct /g ash PCi/g ash +/-10

K-il 10-20 ng ash ! pCi/g ash pct / gash +/-10

Sr-89 5 g ash 0.3 pct /g ash pct /9 ash +/ 15

Sr-90 5 g ash 0.1 PCi/9 ash pct /g a4 + /- 10

CannaSpectrun 200-1500 g (3) pct /g )
orig. wt.

5

-

%
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f Systenatic
theertainty of
the Armlysis

( Sasele Size Linitof (percent of)
; lasele Mediun Tye of Analysis Analyzed Ortection(2) Reporting thit result)(1)

Vegetattan CrossBeti 200ngash 10 pC1/g ash pct /g ash +/-10

K-44 20 ng ash i PC1/g ash PCi/g ash +/-18

St-Of te g ash I.2 PCi/t ash pct /s ash +/-15
Sr-96 11 e ash I.05 pct /s ash PCi/g ash +/-18

( Radioactive Cs 18 g ash 1.08 pCi/g ash PCi/g ash +/-10

P1bbit Cross Beta phiscle,

( SoftTissueand
Bone, Separately 200ngash 10 pct / gash PCi/ gash +/-10
K-itit>scle, Soft

( fissueandBone 20 ng ash 1 PC1/g ash PCi/g ash +/-10

\ I-131 Thyroid TotalThyriod 6 pC1/thstoid pct / thyroid (5)
Sr-99 Bone il g ash I.3PC1/ gash pct /s ash +/ 15
Sr-90 Bone 11 g ash 1.1 pct /g ash pct /g ash +/-11

Milk Cross Beta 214ngash il PCi/g ash, PCi/ liter +/-10

15PC1/Itter

{-
K-il 20mgash 1 PCL/g ash, PCi/ltter +/ 14

6pCi/Itter .

Sr-89 1 liter 1 pct / liter pct /Itter */-15

( Sr-96 1 liter 8.3pCi/ liter pct / Inter +/-18 ,

( I-131 iliters 0.2PCi/ liter pct / liter +/ 10
Cs-137 1 liter 2pCi/ liter PCi/Itter +/-il
Cs-131 1 liter 2pCn/Itter pct / liter +/-16

FOOTMOTES

( !. Defired as the result correspordare to two sindard deviations in the ret cor. tire rate assm6rs tyical co.rit tines, I
violds,etc. |

( 2. Linits of detection are a foretion of sample volone, analytical nettiyh, F4 instrument sersittvnts. The values stated
( atee are tyical of those obtatrdle trder the proce4>res used. Chemical yields, solids content, etc. will vary tetween

samles and cause the sensitivity to charge.

( 3. Limit of detection varies with sample size ard tye (i.e. geometry ard internal absorption), with the specif te rectide it,
question ard with tha nlxture of nuclides present.

( i. Estinated overall error of measurement at levels where the corittre error is rot dontret.

5. There is to significant other systenstic error comated to the carittre error.

( 6. Or 1.03 (q/ Inter d e to the low concentrations rornstl1 faird.

(

( PM.C l'/

f
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IV. DISCUSSION OF RESULTS

The results obtained from the progran are presented in the
data tables and figures following this section and are discussed
below according to sample type. Resultu of analuses which are
performed on ashed samples of food products are reported in
units of PC1/9 original sample in addition t.o PCi/u ash. This is |
done to enable one to more easily estimate dosen to man bu l.
reporting concentrations of radioactivitu in food prosivetn, as
deternined bu the radiation monitoring progran, in terns of the
sample state which is eaten bu nan. The results reported ire
these units, however, offer poorer comparisons of data becaune
biological variablen, such an water content,, geently affect the
results. Results reported as radioactivitu concentrations in
ternu of the ashed weights olininate theue vartables and put, the
data on a more uniform banis for conpartuon. For this reason,
the graphs in thin report which are intended to show comparisons
of concentrations of radioactivitu between locations and time
periods illustrate data reported in torno of the auhed weight,
not the original nonple weight.

All results are ulven with an error correspondinq to two
standard deviations in the not courit rate oncep t for K-40 which
is general 19 10% when uinnificarillu above the detection lintt.
Requit,s which are tens than t,he calculated error are reported an
lean than (<> the value corrouponding t. o the error.

The headinq " radioactive cosion" to ugeel t. o i nvi s ca te tot,al
.. , d i e ,,, , u n wh1ch m t hl. , ,, a f,en ht.m, c eon t i,,9 ,. h e.

radiocheMicallu-%eparated c o 41 tin f r a s,? I, l on e Wlitt r e tile f6 tic}tdes
are meanored individuallu it is no i net i c a ted in the heavit riq.

1,, ~ me 1 m..a _ , ,,., , ,.... m . ,..p o , t..d - ,.. , , t m ,,. a
value are t ric luded au that valoa. The average of a norien of |
numbern which containu at least one real numbot in u t ve n at. a I
real nonhel' . If all of the f e'imber 'e tie a Gerieq to be a V e l' a u t'f l.

are "lenn than" nonberu, the averaqe valoo in given an a "len4
t hare" voloe. The deviation lis teil w 6 th meann in equal to two
ntandard <leviationn of the d a t, a compri<.loq t, h e mean.

|II, the d ht onnion rf data, general t r end>. in the data ro o
utt owneri on are compartuonn of eenoltm f t on *.tations whtrh woolel 4

nt )S t, lihoIU be affeell'fl b') I'oaPh IIf bltt)n O t. tin ir l'oWer N t.ali of t
( I'llOP H ) oper a t t ore, with <la t a fron those which are more tenote |
from the 4.1te. !!"ran.e of the p r e s. erec e of (ennrally lower levels |
of P Dfi t tlat? t t vi ty If t the el eV ) I'()finef el U t amp al' ef| til e.f r I t er per lofj%
of alnouphef'ie fli 6c l e.4pr t e s t, i t ie| , p t' ot t s e (, r e r s t j q t, e r if | tai heettne

obocos vel in the rornal var 1abilit,q of viata.
.

,

l' AGF 20 '

s

+ - 'g |'' '' g '' ' ' l' ' '

| f
'

'-

,
- 's'V

' '
'

% '

,



t

(m
- ,-

-

h

p
A.: AIR'PARTICULATES

'

? The values of the concentrations of gross' beta;radioactivits
observe.d in air particulate samples are listed in Tables IV.1.1

-

through .IV.1.4 and are presented graphicalls in Figures IV.1.'1
f; 3and IV.1.2. Ganna spectral analuses are given in'-Table IV.1.5'.

ForL comparative purposes, stations have been divide'd into
~

(:' three groups.- Group I, whichfis'en the Peach Botton site and
closest 'to :the ' plant release points, consists of Stations 1A,

. ilB ,' and 2.- . Group II rings the site at further distances'and
.

consists of Stations-3A,-48, 5, 6B, 14, 15, 17, 31, 32, 33A, and
J | 38. - Group;III, which isiin Philadelphia,,Pennsulvania serves as

a reference group and' consists of Stations 12A and 12D.

( Gross beta radioactivitu concentrations were generally below
0.05-.pCi/m3 .throughout the sear. Values-tended to be lower in I

~

~

the . fall- although the normal annual-trend is-becoming obscured
-

at these low activitu levels. Variabilits:between weeks appears
[o to be related to precipitation, which scavenges particulates

from the air. The data are typical,of those seen during the
absence of recent nuclear testing.

'As can be seen fron= Figures IV.1.1 and IV.1.2, there was no
significant difference between the values obtained for the three

{-
groups. of stations indicating no effects due to PBAPS-
operations.

Figures IV.1.3, IV.1.4 and IV.1.5 are long tern plots(- comparing Peach Botton data with Environmental Protection Agencu
(EPA) . (5) data through 1978. The EPA data exhibit the sane trend
as the PBAPS data. Therefore, Harrisburg EPA data are no longer

h reported, effective with the 1979 report.

Figures IV.1.3 through IV.1.5 show comparable trends and

( values over the period 1966-1983 for all three groups of
stations- even though the composition- of.the groups has been
-changed by adding more sanpling s t a t i'ons . This would' indicate

. that the distribution of activits over the entire area is
[E relativels uniform and is not affected by PBAPS.

L
.

Ganna- spectrun neasurenents are-nade on monthlu composite

h samples'Tfrom each station. These samples generally consist of
tall. Weeklu samples for the month from the'given station taken
together. Results of these analuses are given in' Table IV.1.5.

{E
- _Naturalls-occurring Be-7 was detected bu GeLi ganna spectronetru

f: ('idsthe majority of the' samples as has been the case in the past.
-Naturallu-occut'r'ing K-40.~was neasured at the detection limit in

f7 two<. samples. . .No other nuclides were present above the nininum
detectable level..-
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No contiibutionzfrom the operation of PBAPS is indicated.

'

B.-PRECIPITATION-

~

The' concentrations and~ surface' densities of gross beta,
JSr-99, Sr"90, and. Cesium-radioactivits in-precipitation samples-
collected at. Stations 1A, 1B, .and 4M are presented.in Tables-

.

IV;2.11and IV.2.2.
.

Most.of-the''radioactivits in precipitation samples is in the
-

forn-of particulates which are-washed out of the air tn3 rainfall
~

and . collected . in . sample ; containers. Since. Most of the-

Particulate- Material is ' washed out .in the' initial'part of a
rainfall, the surface densits,,i.e., PCi/n2, .is used in' addition

]to. concentration (pCi/1), because -it tends .to minimize the
effect of sample volume. Lack of complete correlation'with air-

-

; particulate values comes about because. rainfall general 19 does
-not occur at frequent intervals. The dependence of the activits. _]
levels- on the precise conditions occurring at the start of each J
rainfall can cause wide variablity between samples even when
taken over. limited geographical areas.

Similar to air particulate values,= the gross beta
radioactivits concentrations in precipitation samples collected
at Stations 1A and 1B did not show anu spring increase that was
tspical of previous sear's data.' Individual monthly samples
ranged from undetectable to approximatels 10 pCi/1.
Corresponding surface densities were mainly in the low hundreds
of PCi/m2. .There did not' appear to be ans discernible difference
between locations. The values observed'were similar to those
seen in earlier sears and are in the range of preoperational-
data.

The values of monthls gross beta radioactivitu
concentrations observed in-the precipitation samples collected

}at Station 4M are similar to those from comparable samples from
Stations 1A and 1B except that thes are generalls slightly lower
wnen compared as PCi/M2. This has been the case since 197.4 and
was seen in several seats during the pre-operational period.

No St-89 radioactivits was found in anu of the samples.

]
Sr-90 radioactivitu concentrations where measurable were

generalls a few tenths of a pCi/1. Surface densities,were
. general 13 in the tens of PCi/n2. These levels are comparable to
what- has' been -observed in previous periods when there was no'
nuclear testing.

-Cesium radioactivitu concentrations and surface densities at
Stations 1A,.-1B, and 4M were -generalls undetectable to 1.4
pCi/1. Corresponding surface densitu ranged up to 80 pCi/m2. The
detectable values were found at Stations 1A and 1B for the )

;

~
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r . period icf. Mau 15, 1983 to October 1, 1983. Due to -the
L unpredictable. nature of precipitation and linlited data

available it. is- not possible to correlate the Cesiun
.radioactivitu with PBAPS operation.

g. _

The observed radioactivitu-concentrations at Station 1A, 18,
and 4M show the 'variabilitu tupical of precipitation and

f: collectivels do not indicate anu contribution from the operation
b~ of PBAPS.

p C.; SURFACE WATER AND DISCHARGE WATER

k
.The concentrations of gross alpha and gross beta

radioactivitu in the soluble and insoluble fractions of surface

(.' IV.3.1 and IV.3.3. Similar values for the composite samples fron
water and discharge water grab samples are given in Tables

. Stations 1LL,. 1MM, 4L and 6I are given in Tables IV.3.2 and

r~ IV.3.4. Mean radioactivitu concentrations are given in Tables

L. IV.3.1 through. IV.3.4. Comparative month 19 and annual values
are presented in Figures IV.3.1 through IV.3.6.

h. The reporting unit for the insoluble fractions is pCi/g ash
which is intended to mininize the effect of varuing amounts of
insoluble material in the samples.

[ Gross alpha radioactivitu was generallu undetectable in the
soluble fraction. The gross alpha radioactivitu concentrations
in the insoluble fraction were genera 113 in the range of 20 to

- 40 pCi/9 ash. The high value of 90 pCi/g ash was found at a
reference Station 6A and resulted from the small weight. These
values are consistent with those seen since 1901, the initial

f period'for the use of this unit.

Data for gross beta radioactivitu concentration in surface

[
water and discharge water samples are shown in Figures IV.3.1
through 1U.3.6. The values obtained for the soluble fraction
were genera 113 between the lower detection limit of
approximat elu 2 PCi/1 and 5 pCi/1. Results for the insoluble

(. - fraction were usualls in the range of 40 to 100 PCi/g ash
conparable. to or slightlu lower than seen in earlier periods.
Occasional high values, e.g. 600 +/- 500 PCi/9 ash as-seen at

h -location 61, occur when the amount of solids in the sample is

snell.

.

As shown in Figure IV,3.2, the insoluble gross beta
radioactivitu concentration at Station 1MM averaged
approximatelu twice that of Station'1LL. Comparison of the data

( shows a statistica113 significant difference (P<.01) between the

L stations.

Nn significant differences between arab sanples and

h composite samples were observed in the gross alpha and gross
beta radioactivitu concentrations.
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The similarits of_results among stations shows no indication
of' ans neasurable radioactivits other than insoluble gross beta
radioactivits in receiving water bodies due to the operation of
PBAPS during the period of this report.

D. HELL HATER

Results. of the analssis of well water' samples for gross
alpha, gross beta, Sr-89, Sr-90, Cesium radioactivits, and
uranium are given in Table IV.4.1.

Radioactivits in well water samples generalls arises fron ]
the leaching of natura113-occurring nuclides from the rocks and- .r
soil past which the water flows. As levels of the water table
changes, variations can be encountered in the flow pattern ]
followed bs the water in a given well. This can cause changes in J

the radioactivits. content of the water since the leachabilits of
the radioactivits varies as the permeabilits of the soil and

)rock encountered bs the water differs. An additional factor
which can change radioactivits concentration is the well usage.
A well whien is used at a constant rate tends to maintain a more
constant radioactivits level. Lack of usage can cause buildup of
radioactivits concentration if conditions vers close to the well
are amenable to leaching, or it can cause concentrations to
' decrease if water from the naJor sources of the radioactivits
does not reach the well when samples are taken.

Gross alpha radioactivits concentrations were generalls
found to be below the detection limit of several tenths of a
pCi/1. This is consistent with data from the Units 2 and 3

*preoperational period.

A few of the gross beta values were above the detection
limit of 2 pCi/1. The measured values were in the range of 2 - 7
pCi/1,

Uranium was detectable in the majorits of the samples. The
highest value of 1.64 u9/1 was found at an off-site location.
The levels in general are somewhat higher than those seen in
previous periods. This nas be due to the higher-than-normal
rainfall experienced bs the region during 1983. Uranion is
naturalls-occurring in nost rocks and is not of plant origin.

No St-89 radioactivits was detected in ans of the samples.
Sr-90 was measured in several samples up to 1.3 pCi/1.

Cesium was measured in one sample at the detection limit of
0.2 pCi/1. This is probably due to counting statistics.

Mean values as given in Table IV.4.1 show no significant
differences between wells close to or on site and those at
distant locations indicating no measureable radioactivits fron ]
the operation of PBAPS. '

.
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E. SOIL

The results obtained for concentrations of acid-leachable
f gross beta, K-40, net beta, Sr-90, Sr-89, and Cesium

radioactivits in soil samples are given in Table IV. 5.1. Mean
values for Sr-90, St-89 and Cesium are plotted in Figures IV.5.1

( through IV.5.3.

Alpha and beta radioactivitu are found in soil samples

[ because of the presence of naturalls-occurring nuclides in the
( uranium and thorium series and K-40, and from nuclides present

in fallout from atmospheric nuclear weapons testing. Specific
analssis for Sr-89, St-90 7nd Cesium, which are normal 19 present

k in fallout, are done to measure these nuclides in the presence
of the larger quantities of naturalls-occurring radioactivits.

( Net beta radioactivits, which was detectable in the majorits
i of the sanPles, ranged from 1 to 6 pCi/9 dru weight. Most of the

results were below 5 pCi/g dru weight. This is within the range
of normal variabilits.

The majoritu of the Sr-90 concentrations were grouped in an
approximate range of a few tenths of a PCi/g dru weight. All of

( the values are consistent with previous annual averages.

Sr-89 concentration was neasured slightlu above the

{ detection limit in one sample, Probabl3 due to counting
statistics.

( The concentration of Cesium generalls was a few tenths to
l several PCi/g dru weight and ieasurable in all samples. All

values were within the range of preoperational data.

h Values obtained from samples taken at the Peach Botton site
are comparable to the average values from the surrounding ;
sampling stations. Overall there is no indication of neasurable 1

( radioactivitu in soil from PBAPS operation.

F. SILT

Table IV.6.1 gives the analutical results and annual means
for concentrations of acid-leachable gross alpha, gross beta,
Sr-89, Sr-90 and Cesion radioactivitu for silt samples. GeLi

(: ganna spectrum analusis results are given in Table IV.6.2. Gross
beta and specific nuclide activities observed at several
stations are presented in Figures IV.6.1 through IV.6.4.

Silt samples are expected to contain naturalls-occurring
radioactivits, as discussed above for soil samples, in addition
to ans other activits introduced into the aquatic environment
which would settle onto or be absorbed by the silt. As can be
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seen bs comparison of the data in Tables IV.5.1 and IV.6.1, the
activits levels in silt generalls are similar to those found in
soil, exept as noted below.

The concentrations of gross alpha radioactivitu at all
sampling stations was general 19 a few tenths to 7 pCi/9 drs

weight and are well within the range of variabilitu observed in
PBAPS Units 2 and 3 preoperational period.

Gross beta radioactivits concentration was generalls a few
PCi/g dru weight. The results and variations between stations
are consistent with the PBAPS Units 2 and 3 preoperational
period.

Sr-90 concentrations occurred within the approxinate range

of 0.01 to 0.08 pCi/9 continuing the lower trend seen since
1981. All results are within the range of variabilits observed
during the PBAPS Units 2 and 3 preoperational period.

Sr-89 was found in one of the samples at the detection
limit. This is probablu due to counting statistics.

Sanples analuzed showed Cesion generalls at low levels of a |
few hundredths to a few tenths of a pCi/9 dru weight which is I

well within the range of PBAP'S preoperational data. A

concentration of 8.02 +/- .07 pCi/9 was found at Station 1BB on
October 25, 1983 and is related to PBAPS operation. Ans apparent
discrepancu between the radio-chenistru values and ganna

spectrum values nost probablu occurs because the ganna spectron
values given in Table IV.6.2 are more representative of the

whole sample, which is inhomogenious, rather than onlu the
aliquot analuzed. The differences between stations are
discussed below under sanna spectron analusis.

Figures IV.6.1 and IV.6.2 compare Stations SD, 4J and 4T
which are at increasing distances from the PBAPS discharge.

There does not appear to be anu consistent correlation of the
observed levels with particular locations when normal

variabilits is taken into account. The preoperational data show
approximatels the same spread in values and values of similar |
Magnitude to those seen during this period. The observance of 3

Cs-134 at several of the locations is discussed below.

Station 108, in the discharge canal down-flow the liquid
rad-waste discharge, and Station 6F, above Holtwood Dan, are
compared in Figures IV.6.3 and IV.6.4. Figure IV.6.3 indicates
no positive addition of Sr-90 radioactivits b3 PDAPS operation.
The concentrations of radioactive Cesium as shown in Figure IV.
6.4 indicate higher levels at Station 1BB, consistent with the
ganna spectrum data.

v
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Ganna spectron alaissis showed primarilu the presence of
K-40 and the U, Th series as represented h3 Ra-226 and Th-220

{-
respective 19, all of which are naturalls-occurring, and Cs-137.
Several nuclides associated with PDAPS operation were found
during 1903. Cs-134 was found in samples fron Stations 1BB, 1X,

( 4D, 4J and 4T. Co-60 and Zn-65 were found in samples from
L Stations 1BB and 4J.

Comparison of results between locations and with the

f preoperational data indicates no addition of radioactivits due
to the operation of PBAPS except for small concentrations of
Cs-134, Cs-137, Zn-65 and Co-60. If it is assumed that all

( Cesium, Co-60 and Zn-65 found at off-site locations is due to
PDAPS releases, a dose calculation using the USNRC Regulators
Guide 1.109 model and assumptions results in a calculated dose

[ of 6.94 E-3 mren to a teenager's skin. This calculation
( conservative 19 assunes that the teenager was exposed to the

maxinun concentrations found for the entire expouare period. The
calculated dose is 0.07% of 10CFR50 Appendix I design

( objectives.

G. FISH
~

1

The results of the analusis of fish samples for |
concentrations of gross beta, M-40, net beta, Sr-89 and Sr-90 {
radioactivits are given in Tables IV.7.1 and IV.7.2. Ganna
spectrun data are presented in Table IV.7.3. Mean values are

- presented in Tables IV.7.1, IV.7.2, IV.7.4, and IV.7.5. St-90 |
'

.
concentrations are plotted in Figure IV.7.1.

Net beta radioactivits generalls ranged fron <10 to 30 PCi/9 i
'ash with an average of about 20 PCi/s ash. A high value of 200

[
pCi/q ash was found in a fish sample from the plant water
discharge s3 sten. The composite samples from this location also |

had relativelu high concentrations of several ganna-enitting
nuclides. With this exception the values were well within the
range of PDAPS preoperational data.

Radiostrontion analysis was resoned on a temporaru basis
diiring the second half of 1979 and continued through 1903
because of the possibilits of release of Sr-89 and Sr-90 from a
source upstrean fran the Peach Botton site.

Sr-09 was measured at the detection linit in a few of the
sanples at a few tenths of a PCi/9 ash.

( Sr-90 radioactivitu concentration as determined in samples
fron all locations was generally several tenths to approxinatelsy
2 pCi/s ash corresponding to several hundredths to 0.1 pCi/9gI original sample. The higher value was found in a sanple fran a

I renote location above Holtwood Dan.
t

Stations 1EE and 4J, as a ercup of stations which could be
L affected bu PBAPS operation, and Station 6H which is above

Holtwood Dan and therefore unaffected bu PBAPS, are compared in

E
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Figure IV.7.1. There is essential 19 no difference in the range
of concentrations for SP-90 radioactivity in fish from these
locations.

Ganna spectrun ana13ses are shown in Table IV.7.3. In
addition to naturalls-occurring K-40, Ra-226 and Th-228, and
Cs-137 from atmospheric nuclear weapons test fallout, Cs-134 and
Zn-65 were found in nost samples from Conowingo Pond and the
plant water discharge susten. These nuclides were found at |
Stations 1EE, 1X, 4I and 4J. In addition, tin-54, Cr-51, and |

Co-60 were found in a few samples hoth from Conowingo Pond and
the plant water discharge systen.

Sanples from Station 1EE taken on Septenber 9, 1983 had
significant19 increased concentrations of Cs-137, Cs-134, Zn-65,

|g Co-60, and tin-54. A review of plant operations indicated that
the activity was nost like13 the result of liquid radioactive i

waste releases during periods of lower-than-normal plant
discharge canal flows.

E>:aninati on of data indicates essential 19 no difference
other than normal variabilits between off-site stations for all y

nuclides except Cs-137, Cs-134 and Zn-65. The na>:inun dose |
calculated using the USNRC Regulators Guide 1.109 nodel and
assumptions is 6.05 E-01 nren to a teenager's liver. The actual
dose due to PBAPS operations is less, since the naxinun |
concentrations of radionuclides was asssumed to exist all sear. I

In addition, vers small concentrations of Cr-51 and Co-60 were
found in on13 one and two samples respectivels and no credit was
taken for Cs-137 from sources other than PBAPS. The calculated
dose is 6.1% of the 10CFR50 Appendix I design otuettives.

H. VEGETATION

The concentrations of gross beta, net beta, K-40, Sr-89,
Sr-90, and Cesion radioactivitu are given in Tables IV.O.1 and
IV.G.2 for vegetation samples. tiean values are in Tables IV.O.1
and IV.8.2. Figures IV.O.1 and IV.8.2 show annual mean values
for Sr-90 and Cesion radioactivitu concentrations.

|The concentrations of net beta radioactivitu are similar for
all stations and appear to have approxinatelu the same spread. '

tieasur able values ranged from 20 to 50 PCi/9 ash. All results
are in the range measured during the PBAPS Units 2 and 3
preoperational period. Corresponding values were generallu
several tenths of a pCi/g original sample. The raw weight to |
ashed weight ratio varies narkedlu between samples as would be
expected from the different water content of various tupes of
vegetables and vegetation.

-

tie a s ur a b l e S r '7 0 radioactivits concentrations had a range
.
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from about 1 to approximatelu 31 pCi/g ash with the naJoritu of
' values between 1 and 20 PCi/9 ash. Wild vegetation tended to

have higher values probablu due to greater accumulation of

g fallout _ because of the -longer growing season. These
L concentrations are well within the range of PBAPS preoperational

data. : The - corresponding values in terns of PCi/9 original sample
.showed -a similar range from a few hundredths to a few tenths of

h. a pCi/g. The annual 'nean values of- site area and distant
stations, as shown in Figure IV.8.1 are approximatelu the same.

{ 'Sr-89 was detected in several samples probablu due to
counting statistics, since there is a relativelu large amount-of
Sr-90 present.

h Cesiun radioactivitu was generalls measured at
concentrations from a few tenths to a few pCi/g ash. The highest
value was seen at remote Station 3A. The corresponding average

h' values were a several thousandths to a few hundredths of a pCi/9
-original sample similar to previous values. The annual mean
values shown in Figure IV.8.2 are comparable to each other.

( There is no indication of a contribution to the
radioactivits in vegetation from the operation of PBAPS.

h I. MILK

The concentrations of gross beta, K-40, net beta, Sr-89,

( Sr-90, Cs-134, Cs-137, and I-131 radioactivits are given in
Table IV.9.1 Mean values are presented in Tabl es IV 9.1 and IV
9.2. Mean concentrations of Sr-90, Cs-137, and I-131 are plotted
in Figures IV.9.1 through IV.9.3.

For purposes of data comparison, farns have been divided
into three groups: one containing Farns G, J, and 0, which ara

( regional farms near the Peach Botton site; a second consisting
of Farms A, B, C and E, which encircle the Peach Botton site at
renote distances; and a third consisting of Farms D, L, M, and

(. N, which are at intermediate distances from the Peach Botton
site.

The concentration of net beta radioactivitu generalls ranges
[ from undetectable to a few hundred PCi/l as has been the case

during and since the preoperational period. The major beta
activitu in nilk is due to the presence of naturallu-occurring

h K-40 at concentrations of approximatelu 900 pCi/1. The residual
net beta values are most probablu the result of the difference
between two tupes of aeasurements and are not real. The gross

(' beta radioactivits is neasured directlu on milk ash while the
K-40- value is calculated from chemical measurement of potassion
on dissolved ash. From the known Metabolic process of cows, it

' is- unlikelu that anu radioactive nuclides from a nuclear power
.

-plant other than those of strontium, cesion, barivn-lanthanun,-

' PAGE 29 4
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hsdrogen orfiodine would befpresentsin milk. <

The Sr-90 radioactivits concentration for~all farms was-in
the range of_ about 3 to 9 pCi/1. This range is similar to theJ

| I tranges =for 1975 through '1982. These concentrations are well
within-the range of PBAPS preoperational-data,'

i" . The: annual nean values of Sr-90 for each farn group as shown
in Figure IV.9.1 generalls lie between 4 and 5 pCi/1. Comparison
-of 'the- historical St-90 data'shows a statisticalls significant

.

-difference' (P<.001)- between near, . intermediate,- and distant- 1

. farms. Near and distant farms have the highest and lowest mean j

.results .respectivels. This . trend was noted in~ both the
PreoPerational and postoperational periods. The-
preoperational/postoperational mean ~ ratios are similar and . ]
therefore the higher Sr-90-radioactivits concentrations observed
at the near-farms-are not due.to PBAPS operation.

St-89 was found .in a four of the samples.at the detection
limit, most likels due to counting statistics.

Measurable values for- Cs-137. radioactivits concentration
range from 2 to-10 PCi/1, similar to-the. range seen earlier. No
significant difference was observed among the three farn groups H

as can be seen fron. Figure IV.9.2. The results are similar to:
those measured during Units 2 and 3 preoperational period.

Cs-134 was detected in one sample, probablu due to counting
statistics.The general absence of Cs-134 indicates that the
Cs-137 is due to atmospheric nuclear. weapons testing.

I-131 radioactivits concentration results, corrected for- - ]
decas .to date of sampling, are presented in Table IV.9.1. I-131
was barels detected in a few of the samples analuzed, probablu

]due to counting statistics.

None of .the sanples contained.radioactivits which can be
attributed to the operation of PBAPS.

J. RABDITS

Tables IV. 10.1 and IV. 10.2 present the analytical data ~and-
Mean values obtained from the anaissis for gross beta, K-40, and~
net -beta radioactivits concentrations in rabbit bone, soft

1tissue, and muscle, and Sr-89 and Sr-90 in bone. Iodine-131 j

concentrations ~in rrhbit thuroids are also given. Guarterls mean
values for net beta and Sr-90 radioactivits concentrations are
shown in Figures IV. 10.1 and IV. 10.2. Samples collected Juls 4
through Juls 9 represent the first half of the seat.

Measureable net beta radioactivits concentration in muscle
and soft tissue ranged fron 30 to 70 pCi/9 ash indicating that ?

s
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6
the Majority ~;of- the- activits .is due to K-40. Corresponding

[ht values are about a factor of 100 lower as PCi/g original-sample.
-

For : bone, values generalls ranged fron- <10 to 20 pCi/g ash

.

decreasing 'bs a factor of 3-8.as PCi/g original sample. These
? values are consistent with the_ values seen during the PBAPS-

Units 2 and 3 preoperational period.

{~ ~-ash, similar to the range-seen in previous periods. The
Sr-90 radioactivits values in bone ranged from about 3 to 10

-pCi/g
pCi/g original sample values are a factor of 5-8 lower.

( Sr-89 was measured at the detection limit in one sample,
probabl9 due to counting statistics.

[.- I-131 was neasured at the detection limit in two samples,
probabl9 due to counting statistics.

{
There is no indication of radioactivitu in rabbits which can

be attributed to operation of PBAPS.
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f TABLE IV.1.1
L' ANALYTICAL DATA FOR AIR-PARTICULATE SAMPLES

CONCENTRATIONS OF GROSS BETA RADIOACTIVITY-(PCI/M3)
<

'

GROUP I - PEACH BOTTOM SITE

COLLECTION
K PERIOD 1A 1B 2

___________ ___________ ___________ ___________

- 82 12/24-01/01 .033 i .006 .029 .006 .029 i .006
r
f 83 01/01-01/08 .035 i .008 .038 i .008 .031 i .008
k 01/08-01/15 .04 - t .01 .022 i .007 .015 i .007

01/15-01/22 .021 i .008 .018 i .007 .020 i .007

01/22-01/29 .030 .008 .030 i .007 .024 .007
r

01/29-02/05 .022 i .007 .026 i .007 .027 i .007

02/05-02/13 .026 .006 .022 i .006 .030 i .006

02/13-02/20 .038 i .007 .038 i .008 .034 i .008

02/20-02/26 .034 i .009 .032 1 .009 .025 .008
02/26-03/05 .028 i .007 .023 1. 007 .028 i .007

03/05-03/12 < .007 .010 i .007 .008 i .007
03/12-03/19 .017 i .007 .016 i .007 .014 .007
03/19-03/26 .022 .007 .025 i .007 .018 .007

|- 03/26-04/02 .024 i .007 .030 i .008 .026 i .007
04/02-04/09 .015 i .007 .014 .007 .021 1 .007
04/09-04/16 .007 i .007 .022 .009 < .007
04/16-04/23 .030 t .007 .034 i .007 (A)

04/23-04/30 .040 i .008 .041 1 .008 (A)

04/30-05/07 .029 i .008 .035 .008 (A)

05/07-05/15 .006 i .007 .023 i .007 (A)

05/15-05/21 .023 i .007 .023 i .007 .020 1 .007+

(' 05/01-05/28 .017 i .006 .011 1 .006 .008 i .006
05/28-06/04 .026 .006 .019 .006 .018 i .006 -

06/04-06/12 .027 1 .006 .031 1 .006 .019 .005
06/12-06/19 .055 i .008 .055 .008 .043 i .007

[
06/19-06/25 .030 t .009 .029 i .009 .032 i .009
06/25-07/02 .023 i .007 .029 1 .007 .021 i .007
07/02-07/09 .039 i .007 .024 1 .007 .025 .007
07/09-07/16 .041 .007 .045 .007 .034 .006
07/16-07/23 .04 i .01 .05 i .01 .04 .01
07/23-07/30 .033 1 .008 .040 ! .008 .032 .007
07/30-08/06 .035 t .008 .032 i .007 .021 i .007
08/06-08/13 .035 .008 (B) .028 i .007

[
08/13-08/20 .039 .009 .036 ! .009 .026 i .008
08/20-08/27 .034 i .007 .031 i .007 .026 i .006
08/27-09/03 .046 .007 .039 i .007 .028 i .006
09/03-09/10 .050 i .007 (B) .028 i .006
09/10-09/17 .037 .007 .030 .006 .019 1 .006
09/17-09/24 .038 .007 .047 1 .007 .024 .006
09/24-10/01 .031 i .006 .035 .006 .028 i .006
10/01-10/08 .045 .007 .039 i .006 .031 i .006
10/08-10/15 .035 i .008 .020 t .006 .021 .006

10/15-10/23 .044 i .006 < .04 .024 i .006
10/23-10/29 .020 i .007 .03 i .02 .015 t .007
10/29-11/05 .029 i .007 .04 i .02 .018 i .007

(- 11/05-11/12 .027 .006 .03 1 .02 .030 .006

11/12-11/19 .028 .007 .02 i .01 .021 i .007
11/19-11/26 .044 .006 (B) .038 1 .008
11/26-12/03 .040 i .008 .06 i .02 .044 i .008

[_
12/03-12/11 .032 i .007 .037 i .007 .027 i .006
12/11-12/17 .031 i .008 .022 i .008 .022 i .008
12/17-12/24 .040 .008 .026 .007 .028 i .008
12/24-12/31 .046 i .007 .041 i .007 .026 i .006

ANNUAL MEAN .032 i .020 .031 i .021 .025 i .016

(~ NOTES ( A) NO SAMPLE, SAMPLER OUT OF SERVICE
-

(B) NO SAMPLE, LOW VOLUME

, ... . . . . . . .

- _ _ -_ - --
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TASLE IV.t.2
ANALYTICAL DATA FOR AIR.CARTICULATE SAMPLES

CONCENTRATIONS OF GROSS SETA RA010ACTIVITT (PC1/M38
{
k

GROUP II . INTERME0! ATE DISTANCE LOCATIONS

$ COLLECTION
PERICO 3A 48 5 68 14

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

82 12/24-01/01 .023 1 .006 .027 1 .006 .024 2 .006 .019 2 .006 .025 2 .006

83 01/01-01/08 .027 2 .007 .033 2 .008 .030 1 .006 .034 2 .008 .031 i .006

.

01/06-01/15. .019 2 .007 .019 1 .007 .017 i .007 .021 1 .007 .016 2 .007

01/15-01/22 .016 2 .007 .024 2 .007 .015 2 .007 .020 t .008 .019 2 .007
01/22-01/29 .030 i .007 .030 1 .007
01/22-01/30 .026 2 .006 .025 2 .006 .029 1 .006

01/29-02/05 .018 2 .007 .026 2 .007

(~ 01/30-02/05 .026 2 .008 .022 1 .008 .017 1 .008
02/05-02/13 .027 2 .006 .026 2 .006 .020 2 .006 .017 1 .006 .024 1 .006
02/13-02/20 .025 2 .007 .035 i .007 .027 2 .007 .024 2 .007 .032 i .007

02/20-02/26 .031 2 .009 .028 1 .006 .028 i .009 .031 2 .009 .0231 .009

.
02/26-03/05 .016 1 .007 .023 2 .007 .031 2 .007 .027 1 .007 .027 1 .007

'

03/05-03/12 (A) < .007 .011 2 .007 .009 i .007 .010 2 .007

.
03,12-03/19 (A) .084 2 .007
03/12-03/20 .018 2 .006 .015 1 .006 .087 * .006 *

03/19-03/26~ .02 2 .01 .019 2 .007

.

03/20-03/26 .017 i .009 .023 2 .009 .026 1 .009

03/26-04/02 .025 1 .007 .027 i .007 .025 2 .008 .026 2 .007 .025 2 .007

.
04/02-04/09 .087 1 .007 .017 1 .007 .012 1 .007 .007 2 .007 .016 1 .007
04/09-04/96 .012 1 .007 .013 1 .007
04/09-04/17 < .006 .008 2 .006 .014 1 .006
04/16-04/23 .022 2 .007 .022 1 .007
04/17-04/23 .021 2 .008 .021 2 .008 .031 1 .008

[.' 04/23-04/30 .028 2 .008 .045 i .008 .028 2 .008 .038 2 .008 .045 2 .008

04/30-05/07 .022 i .007 .024 2 .007
04/30-05/08 .015 2 .006 .026 i .006 .029 2 .006
05/07-05/t5 .025 1 .007' .027 2 .006
05/08-05/t5 .020 2 .008 .027 2 .006 .035 1 .008

( 05/15-05/21 .021 1 .006 .020 i .007 .013 i .007 .019 2 .007 .019 2 .007
05/21-05/28 .014 i .006 .021 2 .006
05/21-05/29 .012 1 .005 .017 1 .005 .010 1 .005
05/2t-06/04 .022 1 .006 .027 i .005
05/29-06/04 .008 i .037 .022 1 .007 .0221.C07

( 06/04-06/12 .027 2 .005 .027 1 .005 .024 i .005 .025 i .005 .023 1 .005
06/12-06/98 .06 1 .08 .047 2 .009

*

06/12-06/19 .052 2 .007 .042 2 .007
06/18-06/25 < .04 .024 1 .007 .025 t .007
06/19-06/25 .025 2 .009 .027 2 .008

[. 06/25-07/02 .027 1 .007 .020 t .007 .024 2 .007 .022 2 .007 .027 1 .007
07/02-07/09 .023 2 .007 .030 1 .007 .027 2 .007 .023 1 .007 .032 2 .007
07/09-07/16 .037 2 .006 .046 * .006 .037 2 .006 .035 2 .008 .03t i .006
07/t6-07/23 .05 2 .01 .04 2 .08 .05 2 .01 .073 1 .009 .05 2 .01
07/23-07/30 .03t 2 .007 .029 2 .007

(' 07/23-07/31 .028 1 .006 .027 2 .006 .034 1 .006
07/31-08/06 .028 2 .007 .023 2 .007 .019 2 .009 .026 2 .009 .022 1 .008
08/06-08/13 .032 1 .007 .027 2 .006 .031 1 .007 .034 2 .007 .037 1 .007
08/13-08/20 .034 2 .008 .036 2 .007 .041 2 .007 .033 2 .007 .033 2 .007
08/20-08/27 .027 2 .006 .030 t .006 .029 2 .006 .0*8 2 .006 .026 2 .006

(- 08/27-09/02 .037 2 .007 .035 1 .007 (8)
08/27-09/03 .937 2 .007 .035 1 .006
09/02-09/10 .039 1 .006 .037 i .006 .04l 2 .006
09/03-09/10 .034 2 .006 .C40 i .006
09/10-09/17 .023 2 .006 .033 2 .006

['
09/10-09/18 .025 2 .005 .026 2 .005 .031 1 .005
09/17-09/24 .040 t .006 .040 t .006
09/t8-09/24 .044 i .008 .038 2 .006 .048 i .008
09/24-10/01 .028 2 .006 .025 2 .005 .027 2 .006 .024 1 .006 .025 1 .006
10/01-10/06 .034 2 .006 .045 2 .006 .035 i .006 .035 2 .006 .04l 2 .006

(
10/08-10/15 .021 2 .006 .024 2 .006 .017 2 .006 .020 2 .006 .020 2 .006
10/15-10/22 .026 2 .006 .024 2 .007 .027 1 .007
10/15-10/23 .023 1 .006 .028 2 .005
10/22-10/29 .018 ! .006 .024 1 .006 .014 1 .006
10/23-10/29 .013 1 .007 .025 2 .007
10/29-31/05 .021 i .006 .022 i .007 .017 2 .006 .017 1 .006 .00. t .007

[ 11/05-11/12 .026 1 .006 .015 2 .006 .025 1 .006 .023 2 .006 .024 2 .006
11/12-11/19 .025 2 .007 .021 1 .007 .026 1 .007 .021 2 .007 .026 i .C07
11/19-11/26 .037 2 .007 .036 2 .008 .030 2 .007 .039 2 .007 .031 2 .007
11/26-12/03 .040 t .007 .039 2 .007 .032 1 .007 .018 2 .004 .032 2 .007

12/03-12/10 .029 i .007 .026 1 .008 .020 t .007

[ 12/03-12/11 .030 1 .006 .025 2 .006
12/10-t2/17 .019 2 .007 .029 1 .007 .023 i .007
12/11-12/17 .013 2 .006 .021 .008
12/97-12/24 .028 2 .007 .027 1 .007 .038 .007 .023 2 .007 .030 i .007
12/24-12/31 .040 2 .006 .034 1 .006 .037 2 .007 .036 2 .006 .035 2 .007

[ MNUAL NEAN .027 2 .0l7 .02C 2 .017 .025 .019 .027 1 .022 .027 1 .018

HOTESitAl NO SAMPLE. SAMPLER OUT OF SERVICE
* (8) NO SANPLE, LOW VOLUNE

.

J
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TABLE IV.1.2
ANALYTICAL DATA FOR AIR-PARTICULATE SAMPLES

f CONCENTRATIDHS OF GROSS BETA RADI0 ACTIVITY (PCI/M3)

f GROUP II . INTERMEDIATE DISTANCE LOCATIONS

COLLECTIDH
PERIOO 15 17 31 32 33A 38

___________ ___________ ___________ ___________ ___________ ___________ ___________

82 12/24-01/01 .021 i .006 .030 i .006 .024 i .006 .023 i .006 .028 i .006 .027 i .006

83 01/01-01/08 .030 i .008 .028 i .007 .028 i .008 .028 i .007 .027 i .007 .034 i .008

01/08-01/15 .017 i .007 .017 i .007 .019 i .008 .016 .007 .018 i .007 .022 i .007

( 01/15-01/22 .016 .007 .017 i .007 .014 i .007 .018 1 .007 .015 i .007 .014 i .007

01/22-01/30 .021 .006 .023 .006 .023 i .006 .029 i .006 .031 i .006 .025 i .006

01/30-02/05 .022 i .009 .028 i .009 .018 i .008 .019 i .009 .016 t .008 .021 i .009

02/05-02/13 .026 i .006 .019 i .006 .019 i .007 .021 i .006 .024 i .006 .021 i .006

02/13-02/20 .033 i .008 .029 .007 .031 .008 .031 1 .007 .032 i .007 .025 .007
. 02/20-02/26 .026 1 .009 .028 i .009 .030 t .009 .027 i .009 .037 i .009 .033 .009

02/26-03/05 .027 i .007 .028 i .007 .028 i .007 .031 i .007 .023 i .007 .024 1 .007

03/05-03/12 < .007 < .007 .009 .007 .007 i .007 .013 i .007 .012 i .007

03/12-03/20 .016 i .006 .017 1 .006 .017 i .006 .017 t .006 .010 i .006 .021 i .006
l 03/20-03/26 .030 i .009 .026 i .009 .029 .009 .025 i .009 .017 i .003 .033 i .009

03/26-04/02 .023 i .003 .022 i .007 .025 i .003 .028 .008 .025 .007 .026 1 .008

04/02-04/09 .020 t .007 .011 i .007 .017 i .007 .016 i .007 .021 i .007 .012 i .037

04/09-04/17 .012 i .006 .007 i .006 .006 i .006 < .006 .00S i .006 .013 .006
[ 04/17-04/23 .025 i .009 .026 i .008 .036 i .009 .0:2 i .009 .041 i .009 .042 .009

04/23-04/30 .023 i .008 .021 i .007 .045 i .008 .024 i .008 .035 i .008 .028 i .008
04/30-05/08 .037 i .007 .027 .006 .037 i .006 .037 1 .007 .028 i .007 .021 i .006

[ 05/08-05/15 .016 i .008 .022 ! .008 .025 i .003 .022 i .008 .017 2 .008 .023 1 .008

( 05/15-05/21 .015 i .007 .017 i .007 .019 .007 .020 i .007 .015 i .007 .022 2 .007
05/21-05/29 .019 .005 .017 i .005 .018 i .005 .020 t .005 .013 .005 .015 i .005
05/29-06/04 .028 i .007 .021 1 .007 .023 ! .007 .024 i .007 .023 i .007 .028 i .007
06/04-06/12 .028 i .005 .028 i .005 .026 i .005 .026 i .005 .028 1 .005 .025 i .005

L 06/12-06/18 .061 .009 .054 i .009 .063 i .009 .057 i .009 .064 .009 .059 1 .009
06/18-06/25 .025 .007 .026 1 .007 .026 i .007 .029 i .007 .031 ! .007 .027 i .007
06/25-07/02 .022 1 .007 .026 i .007 .031 1 .007 .024 .007 .029 1 .007 .026 1 .007
07/02-07/09 .024 i .007 .025 i .007 .030 i .007 .024 i .007 .027 .007 .034 1 .007

{ 07/09-07/16 .047 .007 .040 .006 .040 .006 .033 i .006 .042 .007 .042 1 .007
07/16-07/23 .04 .01 .07 i .01 .05 1 .01 .05 i .01 .04 .01 .04 2 .01
07/23-07/31 .035 1 .007 .029 i .006 .037 1 .007 .031 1 .006 .029 1 .007 .024 1 .006
07/31-08/06 .025 .009 .024 .003 .028 .009 .026 i .009 .027 i .009 .032 1 .009

{ 08/06-03/13 .039 .009 .033 i .007 .031 1 .007 .036 i .007 .036 .037 .043 .008
08/13-08/20 .05 i .01 .035 .007 .038 i .007 .033 i .007 .033 i .007 .036 1 .007
08/20-08/27 .027 .006 .024 .006 .026 1 .006 .028 ! .006 .032 i .006 .029 ! .006
08/27-09/02 .027 1 .006 .037 .007 .035 ! .007

( 08/27-09/03 .031 i .006 (A) (B) .029 1 .006
09/02-09/10 .C31 .006 .044 i .006
09/03-09/10 .032 .006 .036 i .006 (B) .037 i .006
09/10-09/18 .031 i .006 .025 i .005 .029 i .005 (B) .028 i .006 .02S i .005

( 09/18-09/24 .042 i .008 .035 i .007 .040 .008 .042 i .003 .046 1 .008 .037 i .008
09/24-10/01 .027 i .006 .024 i .005 .028 i .006 .027 i .006 .023 i .006 .025 1 .006
10/01-10/08 .034 i .006 .037 i .006 .039 .006 .030 i .006 .037 1 .006 .042 i .006
10/08-10/15 .015 .006 .019 i .006 .026 i .006 .023 i .006 .025 t .006 .020 i .006
10/15-10/22 .025 i .007 .027 i .006 .031 i .007 .026 i .006 031 i .007 .034 1 .007*

10/22-10/29 .021 i .006 .018 i .006 .020 i .006 .027 1 .006 .021 i .006 .020 t .006
10/29-11/05 .017 i .006 .020 t .006 .020 ! .006 .019 1 .006 .019 1 .006 .027 1 .007
11/05-11/12 .022 1 .006 .028 i .006 .023 i .006 .023 i .006 .025 2 .006 .029 ! .006
11/12-11/19 .019 .007 .021 1 .007 .026 1 .007 .023 i .007 .026 1 .008 .025 1 .007
11/19-11/26 .032 1 .007 .029 1 .007 .036 .008 .036 .007 .038 i .003 .037 i .007
11/26-12/03 .014 i .007 .036 1 .007 .036 i .00] .035 i .007 .025 1 .007 .038 i .037
12/03-12/10 .021 i .007 .028 t .007 .028 1 .0 0 .021 .007 .027 i .007 .025 i .007
12/10-12/17 .024 .007 .024 t .007 .020 i .007 .018 i .007 .025 .007 .026 i .007
12/17-12/24 .028 i .008 .029 .007 .027 i .007 .030 t .007 .022 i .007 .031 i .007
12/24-12/31 .028 i .006 .036 i .007 .041 .007 .034 1 .006 .038 i .007 .039 1 .007

,,

ANNUAL MEAN .026 i .020 .026 i .020 .029 i .020 .027 i .018 .028 1 .020 .029 i .019

NOTES ( A) NO SAMPLE, PUMP CUT OF SERVICE
(B) NO SAMPLE, LOW VOLUME

..

.
.. . .. .

. _ _ _ _ d
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TABLE IV.1.3
r ANALYTICAL DATA FOR AIR-PARTICULATE SAMPLES
( CONCENTRATIONS OF GROSS BETA RADI0 ACTIVITY (PCI/M3)

<

( GROUP III - DISTANT LOCATIONS

COLLECTION
PERIOD 12A 120

__= ______ ___________ ___________

82 12/27-01/03 .039 t .007 .030 i .007
83 01/03-01/10 .027 i .007 .029 i .008

_

01/10-01/17 .018 i .007 .020 i .007
- 01/17-01/24 .024 .007 .011 i .007

01/24-01/31 .028 i .007 .029 i .007
01/31-02/07 .018 i .007 .018 i .007
02/07-02/14 .022 i .007 .025 .008

( 02/14-02/22 .028 i .006 .030 t .007
02/22-02/28 .029 i .008 .018 i .008
02/28-03/07 .024 i .007 .030 i .008
03/07-03/14 < .007 .010 1 .007

( 03/14-03/21 .015 i .007 .018 i .007
03/21-03/28 .021 i .007 .025 .007
03/28-04/04 .024 i .007 .033 i .008
04/04-04/11 .016 i .007 .011 i .007

[ 04/11-04/18 .014 i .007 .011 i .007
04/18-04/25 .034 .007 .025 i .008
04/25-05/02 .045 i .008 .041 i .008
05/02-05/09 .019 .007 .034 i .008

( 05/09-05/16 .013 i .008 .024 .008
05/16-05/23 .023 .006 .019 i .006
05/23-05/31 .015 i .005 .018 i .005
05/31-06/06 .021 i .007 .025 i .007

[ 06/06-06/13 .029 .006 .023 i .008
06/13-06/20 .043 i .008 .04 i .01
06/20-06/27 .032 1 .007 .035 i .007
06/27-07/05 .033 i .007 .027 2 .007

[ 07/05-07/11 .028 i .008 .027 i .009
07/11-07/18 .035 i .037 .037 1 .008
07/18-07/25 .034 i .008 .031 ! .008
07/25-08/01 .029 i .007 .028 .008

[ 08/01-08/08 .028 i .007 .034 i .007
08/08-08/15 .026 i .007 .023 .007
08/15-08/22 .037 i .007 .035 i .008

[ 08/22-08/29 .031 i .006 .030 i .006

( 08/29-09/06 .031 i .006 .028 i .006
09/06-09/12 .039 .007 .044 .007
09/12-09/19 .021 i .006 .026 i .006
09/19-09/26 .029 i .006 .033 i .006

[- 09/26-10/03 .027 i .006 .026 i .006
10/03-10/11 .039 i .006 .034 i .006
10/11-10/18 .018 i .006 .019 i .006
10/18-10/24 .032 .008 .032 i .008

[ 10/24-10/31 .020 .006 .020 .006
10/31-11/07 .019 i .007 .023 i .007
11/07-11/14 .030 i .006 .029 .006

(
11/14-11/21 .024 i .007 .034 i .007
11/21-11/28 .032 i .007 .044 i .007
11/28-12/05 .022 1 .007 .030 i .007
12/05-12/12 .031 i .007 .035 i .007
12/12-12/19 .027 .007 .015 i .007

(- 12/19-12/27 .026 i .006 .028 i .006
12/27-01/03 .044 i .007 .035 i .006

ANNUAL NEAN .027 i .017 .027 i .016

(
NOTE s( A) SANPLER DUT OF SERVICE

. . .

- _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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TABLE IV.1.4
!

MONTHLY MEAN VALUES OF WEEKLY AIR PARTICULATE SAMPLES

CONCENTRATIONS OF GROSS BETA RADIDACTIVITY (PC1/m3)

Collection. GROUP ! STATIONS (a) Collection GROUP'II STATION 5 (b) Collection GROUP III STATIONS (c)
~

Period Min. Max. Mean Period Min. Max. Mean Period Min. Max. , Mean ,

12/24/82-01/29/83 015 .040 .0281 015 12/24/82-01/30/P1 .014 .050 .0241 013 12/27/82-01/31/83 .011' 039 .0261 015t

01/29/83-02/26/83 .022 .038 .0301 011 01/29/83-02/26/83 .016 .037 .0261 011 01/31/83-02/28/83 .018' .030 0241 010.

02/26/83-04/02/83 (.007 .030 .0201 015 02/26/83-04/02/83 .007 .033 .0201 015 02/28/83-03/28/83 -(.007 .030 0191 016-.

04/02/83-04/30/83, .007 .041 0231 025 04/02/83-04/30/83 (.006 .045 .0221 023s 03/28/83-05/02/83- .011 .045- 0251 025.

0211 013-04/30/83-05/28/83 .008 .035 .0221 016 04/30/83-05/29/83 .010 .037 .0211 013 05/02/83-05/31/83 .013 .034:. .

05/28/83-07/02/83 .018 .055 0311 024 05/28/83-07/02/83 .008 .064. .0311 026 05/31/83-06/27/83- .021 .043 0311 016.

07/02/83-07/30/83 .024 .050 .0371 015 07/02/83-07/31/83 .023 .073 .0361 022 06/27/83-08/01/83 .027 .037- 0311 007.

07/30/83-08/27/83 .021 .039 .0311 011 07/31/83-08/27/83 .019 .050 .0311 012 08/01/83-08/29/83 .023 .037 .0311.010

08/27/83-10/01/83 .019 .050 .0341 018 08/27/83-10/01/83 .021 .048 .0331 014 08/29/83-10/03/83: .021 .044 0301 014..

10/01/83-10/29/83 .015 .045 .0301 021 10/01/83-10/29/83 .013 .045 .0261 016 10/03/83-10/31/83 .018. .039 0271 017.

10/29/83-12/03/83 .018 060 .0341 023 10/29/83-12/03/83 .014- .040 .0271 014 10/31/83-11/28/83 .019- .044 .0291 015-

12/03/83-12/31/83 .022 .046 .0321 016 12/03/83-12/31/83 .013 .041 .0281 013- 11/28/83-01/03/84 .015 .044- .0291 016

'Overall (.007 .060 .0291 020 (.006 .073 .0271 019' (.007 .045> .0271 016'

(a) Group I consists of Stations 1A, 18. and 2 . I

(b) Group II consists of Stations 3A. 48, 5, 65, 14, 16, 17, 31, 32, 33A. and 38

(c) Group III consists of Stations 12A and 12D
.
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TABLE LV 1.5
ANALTYICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES

CAMMA SPECTRUM ALALYSIS
NUCLIDE CONCENTRATION (pCi/m3).

Collection
Period Station Be-7 Cs-137 I-131 Ba-140 Nb-95 K-40- Cr-51 Co-60 Cs-134' Zr-95

02/26/83- lA .112.06 < 007 <.06 <.1 !.01 <.06 <.08 <.008 <.006 <.01
04/02/83 IB .08!.05 <.005 <.06 <.09 <.01 <.04 <.07 <.007 <.006 <.01-

2 .10!.05 <.005 <.05 <1 <.01 <.06 <.07 <.007 <.007 <.011
3A <.1 <.009 <.1 <.2 <.02 <.1 <.1 <.01 <.01 <.02

| 4B .12 .06 <.007 <.06 <.1 <.01 <.06 <.08. <.007 ' .007 <.01<
5 .12 .06 <.006 <.06 <.1 <.01 <.07 <.08 <.006 <.006 <.02
6B .07 .05 <.004 <.05 <.09 <.009 <.07 <.06 <.006 <.005 <.01.

| 14 .091.05 <.006 <.05 <.09 <.009 <.05 <.07 <.006 L<.005' <.01
15 .092.06 <.007 <.06 <.1 <.01 <.06 <.09 <.007 <.007 <.01
17 .102.05 <.005 <.05 <.09 <.01 <.06 < 07 <.006 <.006 <.01
31 .07 .06 <.006 <.06 <.1 <.01 <.07 <.09 <.007 <.007' <.01
32 .082.05 <.006 <.05 <.1 <.009 <.06 <.07 <.007 <.006 <.01-
38 .122.06 <.007 <.07 <.1 <.01 <.07 <.08 <.006 <.006 <.02
33A .082.05 <.006 <.05 <.1 <.008 <.07 <.07 <.006 <.006 <.01

02/28/83- 12A .10!.06 <.006 <.06 <.1 <.01 <.07 <.09 <.007 <.006 <.01
04/04/83 12D .082.05 <.006 <.06 <.09 <.009 .08 .08 <.07 <.007 <.006 <.01

06/02/83- 1A .10!.08 <.008 <.2 <.3 <.02 <.08 <.1 <.007- <.008 <.02
04/30/83 IB <.1 <.007 <.2 <.3 <.01 <.07 <.1 <.008 <.008 <.02

2 <.2 <.01 <.3 <.5 <.04 <2 <.3 <.02 <.02 <.05
3A .11!.07 <.007 <.2 <.2 <.01 <.08 <.1 <.007 <.008 <.02- ]
4B .12 .07 <.008 <.2 <.2 <.01. <.09 <.1 <.007 <.008 <.02
5 <.08 <.007 <.2 <.2 <.02 <.08 <.1 <.01 <.007 <.02
6B .11 .08 <.007 <.2 <.2 <.01 <.06 <.1 <.009 <.008 <.02 j
14 .102.07 <.006 <.2 <.2 <.01 <.07 <.1 <.007 ' <.008 <.02 1

15 .132.07 <.008 <.2 <.3 <.02 <.08 <.1 <.009 <.008- <.02
17 <.09 <.007 <.2 <.3 <.02 <.08 <.1 <.007 <.008 <.02
31 .101.08 <.006 <.2 <.3 <.01 <.06 <.1 <.009 <.007 <.02
32 .10!.08 <.007 <.3 <.3 <.02 <.08 <.1- <.009 <.008 <.02
38 .131.08 < 007 <.2 <.3 <.02 <.09 <.1. <.008 <.008 <.02
33A .09 .08 <.007 <.3 <.3 <.02 <.08 -<.1 <.009 <.007 <.02

04/04/83- 12A .08!.07 <.007 <.3 <.3 <.02 <.08 <.1 <.008 . 008 <.02<

05/02/83 12D .132.09 <.009 <.3 <.3 <.02 <.07 <.1 <.009 <.008 <.02

_ _ __ _ _- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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TABLE IV 1.5
- ANALTYICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES

GAMMA SPECTRUM ALALYSIS
NUCLIDE CONCENTRATION (PCi/m3)

Collection
P2riod Station Be-7 Cs-137 I-131 Ba-140 Nb-95 K-40 Cr-51 Co-60 Cs-134 -Zr-95

04/30/83- lA 13 .08 <.008 <.2 <.3 <.02 <.07 <.1- <.008 <.008 1<.02
05/28,29/83 1B <.09 <.007 <.3 <.3 <.01 <.09 <.1 <.006 <.008 '<.02

2 <.2 <.02 <.5 <.5 <.04 <.1 <.3 <.02 <.02 <.05
3A .12!.07 <.009 <.2 <.3 <.02 <.08 <.1 <.009 <.007 .<.02
4B .09!.08 <.007 <.2 <3 .<.02 ~<.07 <.1 <.008 <.008 <.02-
5 .07!.07 <.007 <.2 <.2 <.02 <.09 <.1 <.007 <.006 <.02
6B .10!.07 <.008 <.2 <.3 <.02 <.08 <.1 <.009 <.007 <.02
14 <.09 <.007 <.2 <.2 <.02 <.09' <.1 <.007 <.007 <.01
15 .15!.07 <.009 <.2 <.2 <.02 <.06 <.1 <.007 <.007 <.02
17 .09!.07 <.007 <.2 <.2 <.01 <.06 <.1- <.008 <.006 <.02
31 .10!.08 <.007 <.2 <2 ~<.02 <.07 <.1 <.007 <.007 <.02
32 .13 .08 < 007 <.2 <.3 <.02 <.06 <.1. <.009- <.007 <.02
38 .08!.07 <.007 <.2 <.3 <.02 <.07- <.1 <.008 <.007 . <.02'
33A .13!.08 <.007 <.3 <.3 <.01 <.06 <.1 <.008' -<.007 <.02

05/02/83- 12A .11 .07 <.008 <.2 <.2 <.02 <.07 <.1 <.008 .<.008 <.02

05/31/83 12D .14!.07 <.007 <.2 <.3 <.01 <.07 <.1 <.008 <.008 <.02.

05/28,29/83- 1A .09t.05 <.007 <.04 <.08 <.009 <.06 <.07 <.006 <.006 <.01

07/02/83 IB .15!.06 <.007 <.05 <.1 <.01 <.04 <.07 <.006 <.006 <.02
2 .09!.05 <.005 <.05 <.07 <.01 <.04 <.06 <.006 <.005 <.01
3A .15!.06 <.007 <.05 <.09 <.01 <.05 <.07 <.007. <.006 <.01
4B .10!.05 <.006 <.04 <.09- <.009 <.06 <.06 <.005 <.005 <.01 i

5 .13t.08 <.009 <.08 <.2 <.01 <.09 <.1 <.01' <.01- <.02
6B .10!.06 <.007 <.05 <.08 <.01 <.06 <.07 <.006 <.006 <.01
14 .10!.06 <.006 <.05 <.09 <.01 <.06 <.08 <.006 <.006 <.02
15 .14!.06 <.005 <.05 <.1 <.009 <.05 <.07 <.006 <.007 <.01
17 .10!.06 <.006 <.06 <.1 <.009 <.06 <.07 <.007 .<.007 '<.01
31 .10!.06 <.006 <.05 <.1 <.01 <.06 < 07 <.007 <.006 <.01

32 .11!.06 <.007 <.05 <.08 <.01 <.07 <.07. <.006 <.006 <.01

38 .11!.06 <.007 <.06 <.1 <.01 <.07 <.08 <.007 <.006 <.02'

33A .141.06 <.006 <.06 <.1 <.01 <.07 <.07 <.007 <.007 <.01

05/31/83- 12A .10!.05 <.006 <.05 <.08 <.008 <.08 < 07 <.006 <.006 <.01

07/05/83 12D .09!.07 <.006 <.07 <.1 <.01 <.06 <.09 <.007 <.007 <.02

_. - - - _ _ _ - .
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TABLE IV 1.5 .

ANALTYICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES-
CAMMA SPECTRUM ALALYSIS--

NUCLIDE CONCENTRATION (pCi/m3)
'

Collection
Pariod Station Be-7 'Cs-137 I-131 Ba-140 Nb-95 K-40~ Cr-51 Co-60 Cs-134 Zr-95

;]>' 07/02/83- 1A .122.09 <.007 <.4 '<.4 <.02 <.1- <.1 <.009 <.007 ,<.02

07/31/83 IB .15!.09 <.01- <.2 <.2 <.01 <.08 <.1: <.01 <.009- <.02 ]<

2 .081.07 <.006- <.1 <.2 <.02 <.1 <.1: .< 006 <.0071 <.02.
3A .112.08 <.008 <.1 <.2- <.01 < .1 ' <.1 <.008 <.007 <.02
4B .172.07 <.007 <.2 <.2 <.01 <.07 <.1 <.008' <.007' <.02
5 .132.07 <.007 . < .1 - <.2 <.01 <.09 <.1 <.008: <.007 <.02-
6B .14!.08 <.008 <.2 <.2 <.01 <.08 <.1 '<.009 .<.009 <.02.-

14 .182.07 <.008 <.2 <.2 <.02 <.06 <.1- .<.009 <.0081 <.02'
15 .13!.08 <.007 <.1 <.2 <.01 <.07 <.1 < 007 ~<.007 ~<.02-
17 .13!.07' <.006 <.1 <.2 < 02 <.08 <.1 <.007 -<.006 <.02
31 .111.07 <.009 <.1 <.2 <.01 <.08 <.1- <.007 <.007 |<.02-
32 .10t.07 <.006 <.2 <.2 <.01 <.1 -<.1 <.008- -<.007- <.02
38 .10t'07 <.008 <.2 <.2 <.02 <.07 <.1 <.008: <.006' '<.02

.

'33A .122.07 <.008. <.1 <.2 <.01 <.1 <.1. < . 006 . <.007 <.02

07/05/83- 12A .152.08 <.007 <.2 <.2 <.02 <.1 < .1 . <.009- . <.008 <.02

08/01/83 12D .13t.07 <.007 <.1 <.2 <.01 <.1 <.1- <.009 <.007' .<.01

07/31/83- .1 A .10t.08 <.006 <.1 <.2 <.01 <.08 <.1. <.007 .<.006 <.02

08/27/83 IB .22.1 <.008 <.1 <.2 <.02 <.1 <.1 <.009. .< 01 <.02-
2 .12!.07 <.006 <.1 <.2 <.01 <.09- <.08 <.007: <.005 <.01

3A .092.07 <.005 <.1 <.1 <.009 <.09 <.08- <.007- <.005- <.01
4B .14!.07 <.005 <.1 <.1 <.01 <.08- <.08 <.005 <.005~ <.01'
5 <.07 <.005 <.1 <.1 . <.01 <.1 <.08 <.007 <.005. <.01c
6B .121.08 <.006 <.1 -<.1 <.01 <.08 .<.09 <.007 <.006 <.01-
14 .08!.07 <.005 <.1 <.1 <.01- <.09 <.08. <.005 <.005- <.01.

15 <.09 <.006- <.1 <.2 <.01 <.1. <.1 <.009 <.007 <.02

17 .091.07 <.005 <.1 <.1 <.01 <.08 <.09- <.005 .<.005 .<.01

31 <.08- <.006 <.1 <.1 <.01- <.1 <.09 - <.008 <.005 <.01

32 <.08 <.006 <.1 :<.2 <.01 <.1 <.09 <.007 <.005 .<.02

38 .09!.08 <.007 <.1 <.2 <.01 <.08- .<.09 <.007 <.006- <.01.
33A <.08 <.006 <.1 <.2 < . 01' <.08. <.09 <.006 <.006 <.01

08/01/83- 12A .131.08 <.005 <.1 <.' '<.01 <.09 <.1 <.006 <.006 <.01

08/29/83 12D <.07 <.005 <.1 <.1 -<.01 <.08 <.09 <.006 <.006 ' < . 01 .

_ _ _ _ _ - _ _ _ _ . ._ -
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TABLE IV 1.5
ANALTYICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES

GAMMA SPECTRUM ALALYSIS H
NUCLIDE CONCENTRATION (pci/m3)

.q

Collection
Period Station Be-7 Cs-137 I-131 Ba-140 Nb-95 K-40 Cr-51 Co-60 .Cs-134 Zr-95

08/27/83- 1A <.09 <.008 <.12 <.2 <.01 <.07 <.1~ <.008 <.007- '<.02-
10/01/83 IB .092.08 < 006 <.2 <.2 <.01~ <.1 <.1 < 009 <.008 <.02.

2 .082.07 <.007 <.1 <.2 s'.01 <.06 <.1 <.006 <.007- <.02
3A .112.05 <.005 <.1 <.1 <.01 <.07 <.1' <.006 <.005 <.015
4B .13t.06 <.005 <.1 <.1 <.01 <.05 <.1 <.006 <.006 <.01
5 .06!.06 <.006 <.1 <.1 <.01 <.08 <.1 <.006 <.007 <.02
6B .10 .06 <.006 <.1 <.2 <.01 <.06 <.1 <.007 <.007 <.02
14 .08 .07 <.007 <.2 <.2 <.01 <.07 <.1 <.007 <.007 <.02
15 .091.06 <.006 <.1 <.2 <.01 <.07 <.1 <.005 <.006 .<.01-
17 .112.06 <.006 <.1 <.2 <.01 <.05 <.1 <.007 <.007' <.02.
31 .16!.06 <.006 <.2 <.2 <.01 <.07 <.1 <.008 <.007 <.01
32 .11.1 <.01 <.3 <.3 <.02 <.1 <.2 <.01 <.01 <.03
38 .141.08 <.008 <.2 <.3 <.01 <.07 <.1 <.009 <.007 <.02
33A .09!.06 <.006 <.1 <.2 <.01 <.08 <.1 <.006 <.006 <.01 1

08/29/83- 12A .131.06 <.007 <.2 <.2 <.01 <.04 <.1 <.004 <.007 <.02
10/03/83 12D .132.04 <.005 <.2 <.2 <.01 .062.06 <.08 <.007 <.006 .< . 02 '

10/01/83- lA <.1 <.009 <.1 <.2 <.01 <.08 <.1 <.009 <.009 <.02.
10/29/83 1B <.1 <.01 <.1 <.2 <.02 < 1' <.1 <.01 <.01 <.03-

2 .102.07 <.007 <.1 <.1 <.02 <.07 <.1 <.009 <.007 <.02
3A .121.08 <.008 <.1 <.2 <.01 <.1 <.1 <.007 <.007 <.02
4B <.07 <.006 <.08 <.1 <.01 <.09 <.09 <.008 <.008 <.01
5 .09t.07 <.007 <.1 <.2 <.01 <.1 <.1 <.009 <.008 <.02.
6B .09 .07 <.008 <.1 <.2 <.01 <.1 <.08 <.007 <.009 -<.02-
14 .07!.07 <.008 <.1 <.2 <.01 .<.08 <.1 <.007 <.008 .<.02
15 .11 .06 <.008 <.1 <.1 <.02 <.1 <.1 <.008 <.007 < 02'
17 .12 .06 <.008 <.09 <.1 <.01 <.1 <.1 <.007 <.009 <.02-

31 .102.07 <.009 <.09 <.1 <.01 <.09 <.08 <.008 <.008 <.02
32 .12!.07 <.008 <.1 <.1~ <.01 <.1 <.1 <.008 <.008 <.02-
38 .121.06 <.007 <.1 <.1 <.01 <.1 <.1 <.009 <.007 <.02
33A .132.08 <.007 <.2 <.2 <.02 <.05 <.1 <.009 <.009 <.02

10/03/83- 12A .12!.07 <.008 <.1 <.2 <.01 < .1 ' < .1 ' <.009 <.008 <.02

10/31/83 12D .11 .08 <.008 <.1 <.2 <.01 <.1 <.1 <.009 <.009 <.02-

--

--_
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TABLE IV 1.5
ANALTYlCAL DATA FOR MONTHLY COMPOSITE' AIR PARTICULATE SAMPLES >

' '

CAMMA SPECTRUM ALALYSIS
NUCLIDE CONCENTRATION (pCi/m3)_

Collection
Period Station Be-7 Cs-137 I-131 Ba-140 Nb-95 ~K-40. Cr-51 Co-60 Cs-134 Zr-95-

10/29/83- 1A <.1 <.008 <.2 <.3 <.02 <.08- <.1 <.008- <.009 <.02

11/26/83 IB <.4 .<.03 <.9 <.1 <.07- <.3 <.4 <.03 <.03 <.08-
2 .09t.07 <.007 <.2 <.3 <.02 <.1 <.1 <.008 ~<.008- < . 0 2_:.

3A .112.08 <.006 <.3 <.3 <.02 <.05 <1- z<.008' <.008 <.02 y

4B .12!.07 <.007 <.2 <.2 <.01 <.09 .<.1 <.008- <.008 <.02-
5 .13!.07 <.007 <.2 <.3 <.02 <.08 <.1 <.01- <.009 ~<.02) -|

6B <.1 <.007 <.2 <.3 <.01 <.1 <.1 <.008 <.007 <.02 |

14 <.1- <.008 <.2 <.3 <.02 <.1- <.1 <.008 <.008 <.02- 1

15 .07!.07 <.006 <.2 <.3 <.02 <.1 <.1, <.008 <.007- '<.02-
17 .11!.08 <.008 <.2 <.3 <.02 <.09 '<.06 <.008 <.008 <.02- |

'l
31 .12t.08 <.007 <.3 <.3 <.02 <.1 <.1- <.008 '<.008| <.02"
32 .09!.07 <.007 <2 <.02 <.1 <.1 <.008- <.008 <.02 <.02; j

38 <.1 <.008 <.2 <.3 <.02 <.1 <.2 <.007 '<.009. :<.02 l

33A <.1 <.009 <.3 <.3 <.02 <.08 <.011 <.01 '<.009 ~ <.02 1

10/31/83- 12A <.09 <.008 <.2 <.3 <.02 . < .1 <.1 .<.008 <.007 <.02:

11/28/83 12D .102.08 <.007 <.3 <.2 <.02 <.08- <.1 <.008 <.007 <.02

11/26/83- 1A .09!.04 <.007 < 04 <.07 <.005 <.05 <.05 <.007 <.003. <.02
'.007 '<.007. '<.01

12/31/83 1B .062.06 <.006 <.05 <.1 <.008' <.08 <.09 <

2 .102.04 <.006 <.07 <.1 <.01 <.07 <.07 <.008- <.006- <.01 '4

3A <.05 <.004 <.06 <.08 <.01 <.07 '<.07' . <.006 <.006 1< . 01-
c

i 4B .07!.05 <.006 <.07 <.1 <.01 <.07 <.08 <.005 <.006 <.01-

! 5 <.07 <.007 <.05 <.1 <.01 <.07 <.06- <.005 <.007 ,<.02'

6B .07!.05 <.007 <.07 <.1 <.01 <.07 <.08 <.007: L<.006- <.01

14 .07 .05 <.006 <.07 <.1 <.01 <.08' <.08 <.007 <.006- <.01

15 .082.05 <.007 <.08 <.1 <.009 <.07 <.08 <.005 <.007 <.01-

17 .05!.05 <.006 <.06 <.1 < 009 <.07 <.07 .<.006. <.006 <.01

31 .13!.06 <.007 <.08 <.1 <.01 <.06 <.09 <.008 <.006 <.02.
32 .07!.04- <.005 <.08 < .1' <.01 <.07 <.08- <.006 <.006. -<.01

38 .09!.05 <.007 <.09 <.1 <.01 <.07 <.09 <.007 <.007 _<.02,

33A .062.05 <.006 <.07 <.1 <.01 <.08 <.07. '<.008- <.007 ' < . 02 ~

11/28/83- 12A .07!.06 <.007 <.08 <.1 <.01 <.04 <.08 <.007 <.007- < . 01'

01/03/84 12D -<.07 <.006 <.08 <.1 <.009 <.06 <.07 <.007 <.006- <.01

|

|.
_ _ _
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TABLE IV.2.1
ANALYTICAL DATA FOR PRECIPITATION SAMPLES

[ CONCENTRATION (PCI/L)
L

[ ' STATION COLLECTION VOLUME RADI0 ACTIVE
. CODE PERIDO (LITERS) 6. BETA SR-89 SR-90 CESIUM'

------- -- ..---------- -- ... ------------- ------------ ------------- -------------

1A 83 01/08-02/20 3.65 4 22 < .4 .3 i .2 < .2<

[ 02/20-G3/12 2.25 2 12
03/12-04/09 4.55 2 2
04/09-05/15 6.30 3 12 < .8 .6 i .3 < .3

r 05/15-06/12 2.90 3 12
L 06/12-07/09 3.85 2 2

07/09-08/06 .62 6 13
08/06-09/10 2.25 4 2

( 09/10-10/01 1.85 3 12 < .9 .6 i .4 1.4 i .3
10/01-11/05 5.45 <2 <2 < .6 < .2
11/05-12/03 4.95 <1
12/03-01/07 6.20 3 2r

AHHMAL MEAN 3 13 <1 .5 i .3 .5 i 1.2

r IB 83 01/08-02/20 3.60 3 i2 < .4 .4 i .2 < .2

L 02/20-03/12 1.85 6 12
03/12-04/09 3.55 4 12
04/09-05/15 3.35 <2 < .8 .6 i .3 < .3

* 05/15-06/12 3.55 <2
k 06/12-07/09 3.70 <2 -

07/09-08/06 1.60 3 t2,

08/06-09/10 1.95 8 i2

[
09/10-10/01 1.85 5 12 <1 .5 i .4 .4 i .3
10/01-11/05 4.60 <2 < .8 .8 i .3 < .2
11/05-12/03 3.75 2 12
12/03-01/07 7.70 2 11

ANNUAL MEAN 3 i4 < .8 .6 i .3 .3 i .2

e 4M 83 01/08-02/20 3.55 <2 < .4 .5 i .2 < .2
[ 02/20-03/12 1.65 2 12

03/12-04/09 3.65 2 12
04/09-05/16 6.40 <2 < .7 .4 1 .3 < .3

[ 05/16-06/12 2.70 2 2
L 06/12-07/09 3.70 2 i2

07/09-08/06 .14 < 10
08/06-09/10 1.15 <3
09/10-10/01 1.55 <2 <1 .7 i .4 < .2
10/01-11/05 3.40 <1 < .9 .8 i .4 < .2
11/05-12/03 3.95 <1
12/03-01/07 6.10 3 12

L
ANNUAL MEAN 3 15 <.8 .6 i .4 < .2

MEAN (1A 18) 3 13 <.9 .6 i .3 .4 i .8

MEAN ALL STATIONS 3 4 <.8 .6 i .3 .3 i .7

L l

I
t .

.. >
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TABLE IV.2.2
ANALYTICAL DATA FOR PRECIPITATION SAMPLES

CONCENTRATION (PCI/SQ. N)

STATION COLLECTION VOLUME RADI0 ACTIVE
CODE PERIOD (LITERS) G. BETA SR-89 SR-90 CESIUM

l
....___ _______________ ____ . .....________ ......__..... ......__ .... __....______.

1A 83 01/08-02/20 3.65 500 1 200 < 50 30 1 20 < 20
02/20-03/12 2.25 100 t 100
-03/12-04/09 4.55 300 300

f 04/09-05/15 6.30 600 400 < 100 110 60 < 70
05/15-06/12 2.90 200 1 100
06/12-07/09 3.85 200 200*

07/09-08/06 .62 120 60
{ 08/06-09/10 2.25 300 100

09/10-10/01 1.85 200 1 100 < $0 30 i 20 80 1 20
10/01-11/05 5.45 < 300 < 300 < 90 < 30

- 11/05-12/03 4.95 < 200
12/03-01/07 6.20 500 1 300

ANNUAL MEAN 290 320 < 125 65 1 82 50 t 59

( IB 83 01/03-02/20 3.60 400 200 < 40 40 1 20 < 20
02/20-03/12 1.85 300 100

( 03/12-04/09 3.55 400 1 200
( 04/09-05/15 3.35 < 200 < 80 60 1 30 < 30

05/15-06/12 3.55 < 200
06/12-07/09 3.70 < 200

[
07/09-08/06 f.60 100 i 100
08/06-09/10 1.95 500 100
09/10-10/01 1.85 300 1 100 < 50 30 20 20 ! to
10/01-11/05 4.60 < 200 < 100 110 50 < 30

[
11/05-12/03 3.75 300 200
12/03-01/07 7.70 500 1 300

ANNUAL NEAN 300 256 < 68 60 71 25 t 12

[
4N 83 01/08-02/20 3.55 < 200 < 40 50 1 20 < 20

02/20-03/12 1.65 90 i 90
03/12-04/09 3.65 200 i 200

[ 04/09-05/16 6.40 < 300 < 100 70 i 50 < 70
05/16-06/12 2.70 100 100
06/12-07/09 3.90 300 i 200

f 07/09-08/06 .14 < 60
L 08/06-09/10 1.15 < 100

09/10-10/01 1.55 < 100 < 50 30 1 20 < 10

f 10/01-11/05 3.40 < 200 < 90 80 i 40 < 20
11/05-12/03 3.95 < 200{ 12/03-01/07 6.10 500 1 300

ANNUAL NEAN 196 1 250 <70 58 i 44 < 30

NEAN (1 A,1B) 297 i 283 <96 63 72 38 i 48

F MEAN-ALL STATIONS 263 286 <88 61 62 35 1 48
L

~

r
L

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

___.._;
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TABLE IV.3.1
ANALYTICAL DATA FOR SURFACE WATER GRAB SAMPLES

CONCENTRATION (PCI/L)

STATION COLLECTION G. ALPHA G. ALPHA G. BETA G. BETA
CODE DATE SOLUBLE INSOLUBLE (A) SOLUBLE INSOLUBLE (A)

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

1Q 83 01/08 < .7 < 30 <2 < 100
02/20 < .8 < 30 <2 < 100
03/12 < .9 30 to 3 12 30 20
04/09 <1 30 i 20 <2 70 1 40

f 05/15 <1 < 20 <2 < 80
06/12 < .7 < 20 3 12 < 100
07/09 < .7 30 1 20 <2 60 1 40
08/06 <1 < 20 3 3 < 100
09/10 <1 < 30 3 2 < 100
10/01 < .6 < 30 4 12 < 200
11/05 <2 20 10 <2 < 53
12/03 <1 < 20 <2 < 50

ANNUAL HEAN < 1.0 26 1 10 3 11 87 87

4F 83 01/08 < .9 20 10 2 12 < 30
02/20 < .7 < 20 <2 60 1 60
03/12 < .7 20 1 10 <2 50 i 20<

I 04/09 <1 40 1 10 <2 40 1 20
05/15 < .8 to i 10 <2 30 1 30
06/12 <1 20 10 <2 30 1 20
07/09 < .9 40 10 2 12 73 18

( 08/06 <1 30 10 <3 40 i 10

[ 09/10 <2 20 10 <2 50 1 10
10/01 <2 30 1 to <2 30 1 10
11/05 <2 30 i to <2 40 i 20
12/03 < .9 20 i 10 <2 30 1 10

ANNUAL NEAN < 1.2 25 18 2 1 42 1 28

[ 6A 83 01/08 < .7 < 30 <2 < 200
02/2C < .5 90 i 50 <2 < 200
03/12 < .7 30 10 <2 30 1 20
04/09 <2 20 10 <2 50 30

[ 05/15 <2 < 10 <3 30 1 30
06/12 <1 20 10 <2 60 1 40
07/09 <1 < 20 <2 < 60
08/06 <2 30 20 3 t3 < 80

[ 09/10 <2 30 20 <2 < 100
10/01 <2 30 20 5 2 < 100
11/05 <2 20 10 <2 < 40

{
12/03 <1 30 20 <2 < 50

ANNUAL NEAN < 1.4 30 40 2 12 83 1 119

[ NOTES: (A) GROSS ALPHA AND GROSS BETA INSOLUBLE RESULTS ARE IN UNITS OF PCI/GRAN

[

r
- - - - - - - - - - -
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TA*LE IV.3.1 (CONTINUED)
ANALYTICAL DATA FOR SURFACE WATER GRA3 SAMP(ES .

CONCENTRATION (PCI/L) -

STATION . COLLECTION G. ALPHA' G. ALPHA G. BETA G. BETA
CODE DATE SOLUBLE INSOLUBLE ( A) SOLUBLE INSOLUBLE-(A)

_______ ____________ ________.____ _____________ _____________ _____________

13A 83 01/08 < .8 < 10. <2 < 60

02/20 < .9 < 30 <2 < 100

03/12 < .9 30 10 <2 51 7
04/09 <1 30 1 20 <2 80 i 50
05/15 <1 < 20 <2 80> t 50
06/12 < .9 <8 <2 < 30

07/09 < .8 20 10 2 2 40 i 30
08/06 < .9 < 20 <3 200 100
09/10 <1 < 20 2 2 < 100

10/01 <1 20 10 4 2 < 50

11/05 <3 30 i 20 <0 < 60
12/03 < .9 20 1 20 <2 < 60

ANNUAL MEAN < 1.1 22 15 2 1 76 i 90

138 83 01/13 < .6 20 10 <2 40 to

02/15 < .6 30 20 4 i2 < 50

(B) 07/21 < .9 10 i 10 <3 < 50

08/09 <2 < 30 <2 < 200

09/14 <1 < 10 2 2 < 80

10/12 <2 20 10 <2 < 20
11/15 <1 to i 10 <2 < 40

12/08 <1 40 1 20 2 2 < 50

At41UAL MEAN < 1.1 23 i 21 2 1 66 113

MEAN POTENTIALLY < 1.1 24 15 2 i1 68 81

AFFECTED STATIONS
(1Q,4F,13A)

MEAH(1Q,4F,6A,13A) < 1.2 25 23 2 i1 71 94

NOTES: (A) xGRD;S ALPHA AND GROSS BETA INSOLUBLE RESULTS ARE IN UNITS OF PCI/ GRAM
(B) STATION 138 SAMPLES ARE TAKEN ONLY letEN THE PUMPING STATION IS OPERATED

___.
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TABLE IV.3.2
ANALYTICAL DATA FOR SURFACE WATER COMPOSITE SAMPLES

CONCENTRATION (PCI/L1

STATION COLLECTION G. ALPHA G. ALPHA G. BETA G. BETA
CODE PERIOD SOLUBLE INSOLUBLE ( A) SOLUBLE INSOLUBLE ( A)

,

_______ _______________ _____________ _____________ _____________ _____________

ILL 83 01/07-02/10 < .8 20 10 <2 < 40
02/10-03/11 < .6 50 1 20 4 12 < 50
03/11-04/08 <1 < 10 <2 40 1 40
04/08-05/13 < .6 30 i 10 <2 50 1 20

[ 05/13-06/10 < .8 13 i9 <2 40 i 20
1 06/10-07/08 <1 30 10 <2 55 8

07/08-08/05 <2 30 to 5 13 50 1 20 *

08/05-09/09 <1 30 20 4 12 60 1 40
{ 09/09-09/23 <2 to i 10 <2 < 40

10/07-10/07 <2 < 20 <2 < 90
10/07-12/09 (B) (B) (B) ,(B) '

12/09-01/06 <1 30 10 <2 50 1 10
(

ANNUAL NEAN < 1.2 25 24 3 12 51 1 29

4L 83 01/08-02/13 < .9 < 20 <2 140 1 90( 02/13-03/12 < .9 30 t 20 <2 < 100
03/12-04/09 <1 30 20 <2 90 1 70
04/09-05/15 < .6 20 1 10 <2 40 i 'O,

( 05/15-06/12 <1 20 1 10 <2 40 )
06/12-07/09 <1 20 t 10 <2 30 . a0
07/09-08/06 <1 < 20 3 i2 200 i 100
08/06-09/10 <1 40 20 2 2 < 90

( 09/10-10/01 <1 30 1 20 5 12 < 100
10/01-11/05 <2 20 i to <2 < 40
11/05-12/03 <1 40 1 20 <2 < 60
12/03-01/07 < .9 30 t 10 2 2 50 i 20

(
ANNUAL NEAN < 1.0 27 1 16 2 12 82 1 100

6I 83 01/08-02/13 < .8 < 20 <2 < 70(- 02/13-03/12 < .8 < 20 <2 < 100
03/12-04/09 <1 < 20 <2 < 70
04/09-05/15 <2 40 20 <2 60 i 10

( 05/15-06/12 < .8 < 10 2 12 < 40
06/12-07/02 <1 70 50 2 12 < 200
07/09-08/06 <.7 < 60 4 12 600 500

l 08/06-09/10 <2 < 70 3 12 < 400
( 09/10-10/01 <2 < 90 4 12 < 600

10/01-11/05 <2 < 10 < 3 < 60
11/05-12/03 <2 < 10 < 2 < 30
12/03-01/07 2 12 < 40 < 2 < 100

ANNUAL NEAN 1.4 1 1.2 38 1 56 3 2 194 1 429

NOTES ( A) GROSS ALPHA INSOLUBLE AND GROSS BETA INSOLUBLE IN UNITS OF PCI/ GRAM
(B) SANPLER OUT OF OPERATION

(

r -

- - - - -
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TABLE IV.3.3
ANALYTICAL DATA FOR DISCHARGE WATER GRAB SAMPLES

CONCENTRATION (PCI/L)

SVAVION COLLECTION G. ALPHA G. ALPHA G BETA G. BETA
CODE DATE SOLUBLE INSOLUBLE (A) SOLUBLE INSOLUBLE (A)

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

IN 83 01/08 < .7 < 30 2 12 < 100
02/20 < .9 < 60 <2 < 300
03/12 < .9 20 1 10 2 2 90 30
04/09 <1 30 20 2 2 80 1 40
05/15 <1 20 1 10 <2 40 1 20
06/12 <1 30 1 10 <2 < 40
07/09 < .9 20 to <2 70 i 30
08/06 <1 to 10 <3 130 1 60
09/10 <2 20 i 20 4 i2 < 50
10/01 <2 < 10 4 12 < 60
11/05 <3 80 t 20 4 12 < 50
12/03 < .8 30 20 <2 < 30

ANNUAL MEAN < 1.3 30 41 3 2 87 i 146

(
.

TABLE IV.3.4
ANALYTICAL DATA FOR DISCHARGE WATER COMPOSITE SAMPLES

CONCENTRATION (PCI/L1

STATION COLLECTION G. ALPHA G. ALPHA G. BETA G. BETA

( CODE PERIOD SOLUBLE INSOLUBLE (A) SOLUBLE INSOLUBLE (A)
....... ............... ............. ............. ............. .............

1MM 83 01/07-02/10 < .6 < 30 <2 < 100
02/10-03/11 < .6 20 t 20 <2 < 70

[ 03/11-04/08 <1 40 1 20 <2 110 1 50
04/08-05/13 < .7 40 i 10 <2 80 1 20
05/13-06/10 <t 20 i to 6 2 100 1 43
06/10-07/08 <1 20 1 10 <2 80 1 30
07/08-08/05 <t 20 i 20 4 i2 80 1 70
08/05-08/26 <1 30 i to 3 !2 130 1 30
09/09-09/16 <2 < 30 <2 < 200
10/04 10/14 <2 20 1 20 <2 < 80[ NOVEttBER (B) (B) (B) (B)
DECEtiDER (B) (B) (B) (B)

ANNUAL MEAN < 1.1 27 16 3 13 103 1 77

HOTES Al GROSS ALPH4 INSOLUBLE AND GROSS BETA INSOLUBLE RESULTS ARE IN UNITS OF PCI/GRAN
(B) SAMPLER OUT OF SERVICE

[
-

- -.-____. -

_
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ANALYTICAL DATA FOR WELL HATER SAMPLES
; CONCENTRATION ( PCI/L 3

A

*

L
V

.

1
.' \ >

STATION COLLECTION A
'

RADIOACTIVE : .;

CODE T' DATE G. ALPHA ! G. BETA SR-89 SR-90f CESIUM URANIUM (A)
'

' ----------- -; -- --------------- ..;-------.:------:--------------. ---.-- --------------- .

SU 83' 02/20 < .6 <2 < .03'

05/15 < .7 3 2 < 2 .7 * i d5
,, ,

l '< .4 .13'
'' ' '

< .3 .12 'e1'

07/09 < .7 <2 < .5: ' '32 '

'

j 10/01. < .4 <2 < .9 O .4
~

< .2 < .02
4 -' > ,"

8

ANNUAL MEAN < .6 2 - 1 <1 S.4 - .5 < .3 .08 i .12 *

s
' /

.2IV 83 02/20 < .3 <2 ,-

05/15 < .4 2 2 <1 .9 i 'J. 5 < . 4 -. .12 -

07/09 < .5 <2 < .6 < .3 < .3 i' .33*

'

10/01 < .2 3 2 < .7 < .4 < .2' < .02

ANNUAL MEAN < .4 2 1 < .8 .5 i .6 < .3 .17 .26

7 83 02/21 < .7 <2 1

05/16 < .7 2 2 < 1 1.3 .4 < .3 .17

07/10 < .7 <2 < .6 .6 .3 < .4 1.64,

11/05 < .8 <2 < .7 .6 .4 < .2 .27 )
|
1

ANNUAL MEAN < .7 2 10 < .8 .8 i .8 < .3 .8 :1:1.4-
'

' ',
i < .0340 83 02/20 < .5 <2 g

05/15 < .7 3 2 <2 < .7 <'.4 .07
07/09 1 11 <2 < .6 < .3 < .3 .12 9,

'

10/01 < .4 7 12 < .7 .6 i .4 .2 .2 < .02 -

>

ANNUAL MEAN .7 i .5 4 5 < 1.1 .5 .4 .3 i .2 .06 t .09

MEAN (1U,1V) < .5 2 1 < 1.0 .5 .5 < .3 .12 t .2

NEAN-ALL STATIONS .6 .4 3 t3 < .9 .6 .6 .3 i .2 .3 i .9

NOTE: (A) URANIUM CONCENTRATION IN UG/ LITER

____ _



_ _ _ _ _ _ _ _ _ -

I
I @ 4 N so in N

IJJ t No Ltn -o Ltn NO til -o 4 -o 40 No @ N @ -> I o o. Lt.n o. o. o. o. N. o. o. o. o. o. o. N. M. @ @o - o
H s . . . . . .
HE8
U3 I +t +1 +1 +1 +1 +1 +1 +1 +1 +3 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +14H s
OM i
H LAJ I .- Its 40 N to @
OU I Itt 4 @ it) - to -N @ CO 4 cJ 4o M (0 - o @ N o
4 1 4. o. cJ. N. N N. CO. N. Its

N. . N. -. 4. to @
N. M. to.gg g . . .. . .

I
I c0 to @ N CO N e tti ttt o 4M @ N CO o c0 CO co
I oo til -o 4 oo @ Oo cJ oo .= 0o o == tti M ,

e o. o. M. o. o. o. o. o. o. o. o. o. o. o. o. to. cu.
- - o - i

. . . .

o e
& I + i +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1: I )R I '

44 8 @@ O' & 4o N N- @ oo ttt @ (0 o N 0- co
I &4 4 cJ o @ Ltl p% 4 tll LOe oN 4 @ cQ.= -- -
I

C J o. @ to. M. . N. o. o. o. N. N. N. cJ.
e N . - - .- - -

3 . . . . . . . . .

I |
I
E N M N N || C. - o. o.o 1

0 MM M NN eJ N eJ N == == .- NM M * N
& s o. o o. o. o. o. o. o. o o. o. o. o O. o.

o o i
o e +3 +1 +1 +1. . . . .

e e
2 I v vv v vv v vv v vv v vv v v

to W I
W I M N M cuJ eo o. o. o.D, m | e

E >-
4m
E0 O I

a
1 3O s

.H\ E

OH e-- to -- o -- to - c - - - 4 to to 4 pa--
It) Eh U i
* Q. 4 I +1 +1 +1 +1 +1 +1 +1 +1 +1 - +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1> tr w H

HO L1J s y
11. Z CO I

IAJ O * I
J4H ZI
c0 H H I to Ltn 4 cJ N N 44 tti o to N4 @ to all @ #9 e c444
HO2

H |
JZ l
4 t&J I @4 o @@ @@ 4 4 c0 @@ c @N c0 M N @.- .-
UU I o o. N. o. o. o. o. o. o. o. e. o. o. o o. @- -

. c. @HZ e . . . . . .&O |
>- U 8 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1a o
4 C 8
Z I I
4 M a - ntn <0 it) to & -N & 0 to - -- o e cJ co & - @I - cu. . N. to cJ. N. . CO. tt) #94 M- -

N. N. @ .- @
to.3 . . . . . . . . . .

I
B

I
I
e-- M -- o -- 4 -- c 4 -- to to o @--
l

4 8 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1H 8
taJ l

CD. II
O I

I to sti 4 NN N 46 4 -c to M4 tt) to Ltn 4 to c 4
Z I
O I
H I Z Z Z Z Z Z LAJ m H M d'* thHW I &c 4 &4 4 &c 4 &4 4 c0 4 4 co e 4 HN ZZO ZUH I .- ev W .- N W -N w - cJ w - cJ LAJ -N W H * 404 O

L
W4 0 %\ E \\ E \\ E \\ E \\ E \\ E (O 4 *HH H
JO I 4& 4& o O' o O' o& 4& 24 mH H*
J I oo J oC -.J OO J Qo J oo J oo -J O .- M 4 til 4O I 4 4 4 4 4 4 8 - OH HU ' 2 2 2 2 2 2 =2 dU U*

sM M M M M m 4-~ ~ ~ ~ ~ ~ - ~,
I CO Z c0 Z CO Z co Z c0 = co Z LAJ O 4 e J!

| 4 4 4 4 4 4 Eh W * JL 2 i H E 4 4O e 4 m a
H LAJ B H Zw
HO I 4 N 4 Z tt) O LO 4e 4O I 4 M c 4 LAJ
HU l - Z

L to 8

-



m e r, r em e,_ <, ,- -, - - - - - -- -

TABLE IV.6.1
ANALYTICAL DATA FOR SILT SAMPLES

CONCENTRATION (PCI/G DRY)

|

STATION COLLECTION RADIOACTIVE- I

CODE DATE G. ALPHA G. BETA SR-89 SR-90 CESIUM |
_______ ____________ _____________ _____________ _____________ _____________ _____________

IBB 83 06/09 .7 i .3 <1 < .02 .012 i .004 .20 i .01 1

10/25 4 i1 11 11 < .02 .028 .006 8.02 i .07

ANNUAL MEAN 2.4 4.7 6 4 < .02 .020 i .023 4.11 1 11.06

IX 83 06/09 7 1 3 1 < .02 .011 1 .005 .023 i .006

10/25 4.5 .9 3 i1 < .02 .015 .008 .049 i .008

ANNUAL MEAN 5.8 3.5 3 0 < .02 .013 i .006 .036 i .037

4D 83 06/09 1.3 .5 3 1 < .03 .077 ~.009 .43 .02

10/25 .5 .2 4 i1 < .01 .008 i .004 .091 -i .009

ANNUAL MEAN .9 1.1 4 i1 < .02 .043 i .098- .26 i .48

4J 83 06/09 2.1 i .6 2.0 .9 < .08 .03 i .01 .10 .01
10/25 1.3 i .4 1.7 .8 < .02 .010 .006 .093 i .008

ANNUAL MEAN 1.7 1.1 1.9 .4 < .05 .02 .C3 .10 i .01

4T 83 06/09 .9 i .4 3 i1 < .02 .043 .005 .44 i .02

10/25 3 i2 4 1 < .02 .036 i .004 .37 i .01

ANNUAL MEAN 2.0 i 3.0 4 1 < .02 .040 i .010 .41 i .10

6F 83 06/09 .8 i .4 2 1 ,02 i .02 .045 i .006 .18 i .01

10/25 1.9 .6 1.3 i .9 < .07 .014 i .009 .016 i .003 '

ANNUAL MEAN 1.4 1 1.6 1.7 i 1.0 .05 i .07 .030 i .044 .10 i .23

NEAN-ALL STATIONS 2.3 3.9 3.3 i 5.3 .03 i .04 .027 i .041 .83 i 4.54
,
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TABLE IV.7.1
ANALYTICAL DATA FOR FISH sat 1PLES

CONCENTRATI0H (PCI/G ASH)

STATION COLLECTION
CODE NEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

......_ ___....._......_____ __...._..... ... __ ..._ ... .... .._________.. _____..._____. ... ____..... ..... ____...

1EE CATFISH 83 03/17 5A4571 30 1 10 32 3 .< 10

5B4571 40 i to 28 13 < 10 <2 1.4 i .3

5C4571 30 i to 29 i3 < 10

SD4571 30 to 29 1 3. < 10

04/27 5A4676 30 1 to 47 5 < 10 <.8 .53 i .08

5B4676 40 10 37 !4 < 10

SC4676 50 i to 33 13 -20 i to

5D4676 40 to 35 13 < 10

09/09 SA4763 80 1 10 32 3 50 i to < .2 .67 . 1 .05'
5B4763 44 19 21 12 24 i9
5C4763 44 9 22 i2 21 19
SD4763 220 10 23 12 200 i to

10/16 5B4816 21 19 29 i3 <9
SD4816 28 i9 33 3 < 10

11/16 5A4816 32 19 37 i4 < 10 < .2 .56 i .06

5C4816 28 9 35 4 < 10
|
'

ANtRJAL NEAN 49 95 31 i 13 27 1 95 < .8 .79 .82

1X CATFISH 83 03/17 5A4570 30 i to 35 t4 < 10 < .5 .91 i .07

SD4570 50 10 51 15 < 10
5C4570 90 i 10 74 7 20 10 |

SD4570 150 1 to 110 1 10 30 1 20 -|

04/26 5A4675 50 i to 42 14 .< 10 <.3 .43 i .03

5B4675 40 1 10 33 13 < 10

5C4675 50 t 10 39 t4 10 1 10
504675 40 1 10 42 4 < 10

09/09 5A4760 19 8 26 23 <8 < .2 .81. 2 .05

5B4760 20 8 28 3 <9
5C4760 63 t9 78 18 < 10

5D4760 24 i8 29 3 <9
11/02 SC4820 50 i 10 35 13 < 10

5D4820 40 1 10 32 13 10 i to

11/11 SA4820 30 10 28 3 < 10 .2 i .2 .62 2 .07

584820 30 1 to 32 3 < 10
1
'

ANtAJAL NEAN 49 1 65 45 i~47 12
'

11 .3 i .3 .69 i .42

_ _ _ _ _ _ _ _ _ _ _
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TABLE IV.7.1 (CONTINUED)
ANALYTICAL DATA FCR FISH SAMPLES

CONCENTRATION (PCI/G ASH)

STATION COLLECTION
CODE MEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90-

.... __ .......... __________ .........___ ______ .......___ .. _____________ ....._....___ ............. .....__ .....

4I CATFISH 83 03/28 SA4565 40 1 10 38 14 ' < 10 < .5 .89 i .08

5B4565 50 i to 39 24 to i 10

SD4565 30 10 31 13 < 10

03/29 5C4565 90 i to 67 7 20 1 10

04/28 SC4669 30 10 23 12 < 10

| 06/06 504669 50 10 39 4 10 i 10
l 06/21 5A4669 40 2 to 35 3 < 10 < .9 .9 i .1

5B4669 50 i to 29 i3 20 1 10

08/29 5A4762 15 8 29 i3 <8 .2 i .2 .63 i .03

5B4762 40 i to 30 3 < 10

SC4762 28 i8 40 14 <9
SD4762 40 1 10 30 13 10 i to

10/05 5A4817 30 9 49 i5 < 10 .4 .3 .64 .05 1
'

5B4817 27 i9 36 4 < 10

10/05 5C4817 90 10 120 i to < 20

SD4817 110 10 110 10 < 20

ANNUAL,MEAN 48 53 47 1 57 12 19 .5 i .6 .77 .30

CRAPPIE 83 03/28 5A4566 40 1 10 49 i5 < 10 < .3 .59 i .03

5B4566 40 10 47 i5 < 10 i

SC4566 50 1 10 51 i5 < 10 |
5D4566 50 1 10 38 4 20 10

04/28 5A4670 40 to 39 i4 < 10 < .3 .52 ' .04 |
SB4670 50 i 10 33 3 20 to |

5C4670 60 to 58 i6 < 10

SD4670 60 t 10 59 16 < 10

08/29 5A4761 29 9 36 14 <9 < .1 .70 t .03

5B4761 32 9 40 14 <9
5C4761 34 19 43 14 < 10

SD4761 29 9 39 24 <9

10/05 5A4818 24 9 35 4 < 10 <.3 .48 i .04

5B4818 33 9 '40 14 < 10

SC4818 32 9 43 !4 < 10

5D4818 36 i9 51 15 < 10

ANNUAL MEAN 40 22 44 t 16 11 17 < .3 .57 i .19

_. _ _ _ _ _ _ _ _ _ . -
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TABLE IV 7.1 (CONTINUED)'
ANALYTICAL DATA FOR FISH SAMPLES

'

- CDHCENTRATION (PCI/G ASH)

STATION- COLLECTIDH
CDDE HEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

______. ...._____..-______... ____..______ ______ .....________ ...___...__.. __ __- _. ......_____._ .__.......___.

4J CATFISH 83 03/29 5A4569 20 2 10 33 13 < 10.
5C4567 50 i 10 47 5 < 10
5C4569 20 to 26 13 < 10 <3 1.1 .2

5D4569 20 1 10 25 12 < 10

03/30 5B4569 30 1 10 33 t3 < 10

5D4567 50 i 10 36 14 10 1 10

04/06 5A4567 40 1 10 35 13 < 10 . <2. 1.2 i , .4
.

5B4567 50 i 10 33 i3 10 1 10
04/28 5C4673 30 to 36 24 < 10

504673 30 .10 33 13 < 10 '

05/11 5A4671 40 10 33 3 < '10 <1 1.1 i .1

5B4671 40 1 10 35 24 < 10

5C4671 40 1 10 .32 i3 < 10

5D4671 40 1 10 34 13 < 10
05/12 5A4673 30' i 10 26 3 < 10

5B4673 40 10 31 23 < 10 L < .7 .79 2 .09.

08/31 5A4766 32 - 8 30 13 < 9 <'2 .83 i .03:.

5B4766 36 i8 32 13 < 9
SC4766 37 i8 39 i4 < 9

5D4766 110 1 10 110 1 10 < 10

ev4 5A4814 34 19 38 24 < 9 < .3 .62 i .051.6

5B4814 44 19 52 25 < 10
5C4814 36 i9 35 14 < 9

11/01 SD4814 90 1 10 79 18 < 10

ANNUAL MEAN 41 40 39 2 37 9.8 18 < 1.2 .94 i '.45 ]

I CRAPPIE 83 03/28 5A4568 50 1 10 44 24 < 10 < .4 1.21 i .07 !

584568 40 1 10 38 24 < 10 j

5C4568 60 1 10 51 15 < 10
5D4568 50 1 10 54 i5 < 10

| 04/27 5B4674 70 1 10 56 26 10 'i 10

04/28 5A4672 50 1 10 45 14 < 10 < .3 .47 i .05
5A4674 50 1 10 48 15 < 10 < .4 .52 i .05
5B4672 70 1 10 50 25 10 i to
5C4672 60 1 10 55 5 < 10.
SC4674 70 i 10 58 i6 10 1 10
SD4672 50 10 47 15 < 10 '

504674 70 1 10 60 i6 < 10
08/29 5D4767 47 i9 38 24 < 10

08/31 5B4767 39 i9 26 i3 13 19
5C4767 20 18 30 13 <9

09/20 5A4767 38 i9 44 14 < 10 .2 i .2 .44 i .04
10/07 5B4815 36 i9 52 15 < 10
11/01 5A4815 42 i9 42 14 '< 10. < .1 .38 i .03

5C4815 ' 70 1 10 58 26 20 1 10

11/14 SD4815 59 i9 62 16 < 10

ANNUAL NEAN 52 - 1 28 -48 i 19 11 15 .28 2 .26 .60' i .69

_ _ _ - _ _ _ _ _ _
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TABLE IV.7.2 .,

ANALYTICAL DATA FOR FISH SAMPLES
CONCENTRATION 1PCI/ GRAM ORIGINAL SAMPLE)

STATION COLLECTION
CODE NEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90 :)

_______ ___________________ _ ____________ ______ _____________ _____________ _____________ _____________ _____________
_

1EE CATFISH 83 03/17 *A4571 1.3 i .4 1.2 .1 < .4

*B4571 1.4 i .4 1.1 i .1 < .4 < .07 .05 i .01'

*C4571 1.4 .4 1.3 .1 < .5

*D4571 .7 .2 .58 .06 < .2
'

04/27 *A4676 1.2 i .4 1.8 .2 < .4 < .03 .020 i .003

( eB4676 1.5 i .4 1.6 1 .2 < .5

*C4676 2.1 .4 1.3 i .1 .8 i .4

*D4676 1.8 i .5 1.6 .2 < .5

09/09 *A4763 4.1 .5 1.7 i .2 2.4 i .6 < .010 .035 i .002

*B4763 2.8 i .6 1.3 i .1 1.5 1 .6

*C4763 3.0 t .6 1.5 i .2 1.5 i .6

*D4763 12.9 i .8 1.4 .1 11.5 i .8

10/16 *B4816 1.2 .5 1.6 i .2 < .5

*D4816 1.4 .5 1.7 .2 < .5

11/16 *A4816 1.6 .5 1.9 i .2 < .5 < .010 .029 i .003

*C4816 1.6 .5 2.0 t .2 < .6

ANNUAL MEAN 2.5 i 5.8 1.5 i .7 1.4 2 5.5 < .03 .034 i'.025

1X CATFISH 83 03/17 *A4570 1.2 .4 1.5 i .2 < .5 < .02 .C39 i .003

*B4570 1.9 i .4 1.9 i .2 < .4

*C4570 1.9 .2 1.6 1 .2 .4 i .3

*D4570 2.9 .2 2.2 i .2 .7 i .3

04/26 *A4675 2.8 i 6 2.4 i .2 < .7 < .02 .025 i .002

*B4675 1.9 1 .5 1.7 1 .2 <.6.
*C4675 1.9 1 .4 1.5 i .1 .4 i .4

*D4675 1.8 i .5 1.9 i .2 < .5

09/09 *A4760 1.1 .5 1.5 i .2 <5 < .01 .047 i .003

*B4760 1.0 .4 1.4 i .1 < .4

*C4760 1.6 .2 2.0 .2 < .3

*D4760 1.1 i .4 1.4 i .1 < .4

11/02 *C4820 -2.1 .5 1.6 1 .2 < .5

*D4820 2.4 i .6 1.8 i .2 .7 i .6

11/11 *A4820 1.7 .6 1.6 .2 < .6 .01 .01 .037 1 .004

i *B4820 1.5 i .6 1.7 i .2 < .6
i

!
ANNUAL MEAN 1.8 1 1.1 1.7 .6 .8 i 2.3 .02 i .01 .037 2 .018

|
,

_ . _ . _ _ . _ _
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TABLE IV.7.2 (CONTINUED )
ANALYTICAL DATA FOR FISH SAMPLES

CONCENTRATION (PCI/ GRAM ORIGINAL SAMPLE)

STATION COLLECTION
CODE MEDIA DATE ID G. BETA K-40 N. BETA SP-89 SR-90

-- _ ------------ _ ==____ ------------ ------ ------------- ...........-- ------------- ------------- -- - _ __.

6K CATFISH 83 04/06 *A4572 1.1 i .6 1.8 i .2 < .6 < .03 .050 i .006
*B4572 2.0 i .6 1.8 i .2 < .6

05/03 *A4677 1.6 i .5 1.8 i .2 < .5 < .06 .040 .008
*C4677 1.5 i .6 1.3 i .1 < .6
*D4677 1.7 i .5 1.6 1 .2 < .5

05/10 *B4677 1.4 .7 1.6 .2 < .7
08/31 *A4764 2.3 i .2 2.1 .2 < .3 < .008 .017 1 .002
11/02 *A4819 2.0 i .5 1.8 i .2 < .5 < .01 .033 .003

*B4819 2.3 .3 2.1 i .2 < .4
*C4819 2.2 i .3 2.5 2 .3 < .4
*D4819 2.5 i .4 2.6 i .3 < .5 |

|
i

ANNUAL MEAN 1.9 .9 1.9 i .8 < .5 < .027 .035 i .028

CRAPPIE 83 04/06 *A4573 2.3 i .6 2.2 i .2 < .6 < .02 .035 i .003
*B4573 1.8 .5 1.8 i .2 < .6
*C4573 2.1 i .6 1.9 i .2 < .6
*D4573 2.8 .6 2.0 .2 .8 t .7

05/03 *B4678 2.1 1 .5 2.1 i .2 < .6 < .03 .029 i .004
05/10 #A4678 2.3 .6 2.0 .2 < .6

*C4678 2.8 i .6 2.0 1 .2 .8 i .6
*D4678 2.5 i .6 2.6 1 .3 < .7

08/31 *A4765 3.0 i .6 2.0 .2 1.0 i .6 < .02 .100 i .003
*B4765 1.8 i .4 1.9 .2 <.5.
*C4765 1.6 .4 2.0 1 .2 < .5
*04765 3.0 i .5 1.9 i .2 1.2 i .5

ANNUAL MEAN 2.3 1 1.0 2.0 i .4 .7 1 .4 < .02 .055 i .079

AMAJAL MEAN-CATFISH 2.1 1 3.1 1.8 i .1.3 .8 1 2.7 .03 i .06 .038 i .024

ANNUAL MEAN-CRAPPIE 2.3 1 1.2 2.2 .8 .6 .3 .02 2 .01- .037 i .046
|

_ . .
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TABLE IV.7.4

MEAN RADI0 ACTIVITY IN CHANNEL CATFISH AND WHITE CRAPPIE

(PCi/g Ash)

i

Enviran:nental . Collection

Station No. Period Dates C. Beta K-40 .N. Beta Sr- 89 Sr-90

IEE & 4J (a) 1st 3/17-4/06 38t26 36118 (.10 (1.9' 1.23t. 25
'

6H (b) Quarter 4/06 35t21 33t 8 10t 0 ( .4 . 711/.28.

LEE & 4J (a) 2nd 4/27-5/12 47128 42t21 11! 4 . ( .6 .681 .53

GH (b) Quarter 5/03-5/10 35t21 34t16 111 7 ( .8 .67 .38

1EE & 4J (a) 3rd 8/29-9/09 64t115 37!50 33t113 ( '. 2 .751 .23

GH (b) Quarter 8/31 56t47 48 45 14 12 ( .3 1.1711.33

IEE & 4J (a) 4th 9/20-11/16 43t39 46!28 111 6 (.2 .50t .22

i 6H (b) Quarter 11/02 73t34 72!48 13t10 (.3 : .77_

IEE & 4J (a) Annual Mean 3/17-11/16 47!57 40!19 15150 (.8 .79 .66'
| 6H (b) annual Mean 4/06-11/02 46t42 44t41 121 8 (.5 .84! .74

i

overall Mean 3/17-11/16 47153 41 33 14t43 ( .69 . 80t .67

(a) Potentially Affected Stations

(b) Unaf fected Stations

_ _ _ _ _ - _ _ _ - _ _ - _



m m m m m m m .- - - - - - -

TABLE IV.7.5

MEAN RADI0 ACTIVITY IN CHANNEL CATFISli AND WHITE CRAPPIE :

I

(pCi/g Original Sample)

.|

Environmental Co llect ion
Station No. Period Dates C. Beta K-40 N.' Beta Sr-89 Sr-90

1EE & 43 (a) 1st 3/17-4/06 1.8tl.4 1.6tl.1 ( .50 (.068 .052!.020
CH (b) Quarter 4/06 2.0tl.1 1.9t .3 .631.16 (.025 .0432.021

1EE & 4J (a) 2nd 4/27-5/12 2.3tl.4 2.It .9 .582.21 (.036 .0382.039
6H (b) Quarter 5/03-5/10 2.0tl.0 1.9t .8 .63t.21' (.045 .0351.016

IEE & 4J (a) 3rd 8/29-9/09 3.3t6.5 1.81 .9 1.8716.52 (.010 .0412.016
6H (b) Quarter 8/31 3.0t2.3 2.0t .2 .70t.76 (.014 .0591.117'

IEE & 4J (a) 4th 9/20-11/16 1.8t .9 2.0t .9 .48t.17 (.009 .026t.010

6H (b) Quarter 11/02 2.St2.3 2.3t .7 .45 .12 (.010. .033

1EE & 4J (a) Annual Mean 3/17-11/16 2.2t3.1 1.911.0 .77t2.89 (.034 .0392.031
6H (b) Annual Mean 4/06-11/12 2.1tl.0 2.0t .6 .611.39 (.025 .043!.054

overall Mean 3/17-11/16 2.2t2.3 1.9t .9 .7312.46 (.03 .040!.038
l
l

I

| (a) Potentially Affected Stations

(b) Unaf fected Stations

!
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TAdLL IV.8.1 (CONTINUEDI
ANALYTICAL DATA FOR VEGETATION SANPLES

CONCENTRATION (PCI/G ASH)

STATION COLLECTION RADIOACTIVE
CODE DATE SANPLE TYPE G. BETA K-40 N. BETA SR-89 SR-90 CESIUM

_.__... .___._______ ________________ _____________ ..._________. _______.__.__ ____________. -- _..... .___.__._____

8 83 07/18 CABBAGE 110 1 to 110 1 10 < 20 1.2 1 .4 8.6 .1 .1 .37 i .06
CORN 190 1 10 200 1 20 < 20 < .6 2.0 i .2 .9 i .3

08/13 BEANS 110 to 100 1 to < 10 .6 i .2 5.63 2. 08 .52 .2 .06
CABBAGE 130 1 to 150 i to < 20 < .3 4.5 1 .1 .30 2 .05

09/18 BEANS 170 10 160 1 20 < 20 < .4 6.9 i .2 1.3 1 .1

CABBAGE 160 1 10 180 1 20 < 20 < .4 3.3 1 .1 .72 1 .07

ANNUAL NEAN 145 1 67 150 78 < 18 .6 i .7 5.2 - 1 4.8 .7' 1.7
|

23 83 07/17 APPLES 190 1 10 150 i 10 40 2 20 < .4 13.6 i .2 .4~ t .1
08/13 PEACHES 210 1 10 160 20 40 1 20 < .5 13.8 i .2 .30 i .06
09/17 APPLES 200 to 220 20 < 20 <2 2.8 1 .9 1.0 1 .6

ANNUAL NEAN 200 1 20 177 1 76 33 1 23 <1 10.1 1 12.6 .6 i .8

NEAN-SITE AREA STATIONS 190 66 171 66 27 i 20 .7 1.0 8.4 1 11.6 .9 1 1.0
(1,23)

NEAN-DISTANT STATIONS 156 i 67 153 2 83 22 1 17 .6 i .7 9.4 2 15.9 1.0 1 2.1
( 3A ,4N,5,6D ,81

NEAN-ALL STATIONS 165 73 158 1 79 23 2 18 .6 2 .8 9.1 i 14.7 ' 1.0 'i 1.9

|

|
.

_ - _ _ _ _ _ . . _ _ _ _ _ _ .
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TABLE IV.8.2 (CONTINUED)
ANALYTICAL DATA FOR VEGETATION SAMPLES

CONCENTRATION (PCI/GRAN ORIGINAL SAMPLEl

RADIOACTIVESTATION COLLECTION
CODE DATE SAMPLE TYPE G. BETA K-40 N. BETA SR-89 SR-90 CESIUM

.....-- -- ___ __-- ...= .___------ .........---- ----- ------- ------------- ------------- .------------- -------------

8 83 07/18 CABBAGE 3.5 1 .3 3.4 i .3 < .5 .04 t .01 .264 i .003 .011 1 .002

CORN 2.0 .1 2.1 .2 < .2 < .006 .020 i .002 .009 1 .003

08/13 BEANS 4.6 i .4 4.4 i .4 < .6 .03 i .01 .241 i .003 .022 i .003

CABBAGE 2.1 i .2 2.5 i .2 < .3 < .005 .077 .002 .0051 .0009

09/18 BEANS 3.9 1 .3 3.6 1 .4 < .4 .< .008 .155 1 .004 .028 .003
CABBAGE 2.1 i .1 2.4 1 .2 <.3 < .005 .044 i .002 .0093 i .0009 |

ANNUAL NEAN 3.0 1 2.2 3.1 1 1.8 < .4 .02 i .03 .134 i .206 .014. 1 .018 |
|

23 83 07/17 APPLES 3.1 i .2 2.4 i .2 .7 .3 < .007 .222 i'.003 .007 1 .002

08/13 PEACHES 3.5 1 .2 2.8 i .3 .7 1 .3 < .008 .235 i .003 .005 1 .001

09/17 APPLES .65 i .04 .72 .07 < .08 < .005 .009 2 .003 .003 i .002

ANNUAL NEAN 2.4 3.1 2.0 2.2 .5 1 .7 < .007 .155 1 .254 .005 i .004

NEAN-SITE AREA STATIONS 2.7 2.5 2.3 1 1.8 .4 i .6 .008 i .005 .123 i .192 .011 i .014

(1,233

NEAN-DISTANT STATIONS 3.1 1.8 3.1 2 2.0 .4 .3 .012 i .018 .177 i .255 .019 i .035

t3A,4N,5,6D,83

NEAN-ALL STATIONS 3.0 1 2.0 2.9 2.1 .4 .4 .011 i .016 .163 2 .241 .017 i .031

1

u_
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TABLE IV.9.2

1983 MEAN RADICACTIVITT CONCENTRATION IN MILK SAMPLES

Farm Collection
Groun Dates C. Beta K-40 N. Reta Sr-89 Sr-98 Cs-134 Cs-137 I-131

Distant 1/10 1200 2 71 1000 2 0 200 2 0 0.9 2 0.3 5.1 2 5.9 ( 2. 5 2.5 2.1.2 .1 2 0

Farms 5/16 948 2 171 843 2 189 100 2 0- (1.0 5.0 2 2.8 ( 2. 5 2.5 2 1.2 4.08

(A.B.C.E) 7/11 958 2 198 865 2 114 100 2 0 (1.0 3.9 2 1.4- ( 4. 3 (3.5 <.1

11/7 975 2 943 840 2 650 168 2 209 ( .8 3.2 2 .8 ( 3. 0 (2' 5 .2.

Annual Mean 1/10-11s7 1020 2 489 887 2 336 142 2 129 0.9 2 0.2 4.3 2 3.4 ( 3.1 2.8 2 1.7 .12 2 .15

cearby 1/10 1307 2 335 1933 2 115 267 2 231 .9 2 .2 5.4 2 2.4 (3.7 5.0 2 8.7 .15 2 .14

Farms 5/16 813 2 950 730 2 478 157 2 150 1.3 2 1.2 5.2 2 3.0 .(3.0 3.0 2 2.0 4.15
(G.J.01 711 977 2 42 900 2 20 100 ( 1. 2 4.7 2 1.8 (3.0 (2.71 <.09 !

11/7 1123 2 731 947 2 372 267 2 416 ( .8 3.4 2 .7 4.3 2 5.0 (3.3 4.15 '|

Annual Mean 1/10-11/7 1955 2 653 903 2 350 198 2 261 1.1 2 .9 4.7 2 2.5 3.5 2 2.6 3.5-2 4.5 .13 2 .111

Intermed. 1/10 1235 2 148 1030 t 174 225 2 100 ( .8 3.2 2 .8 ( 3.8 3.8 2.1.9' - -

Farms 5/16 810 2 581 708 2 330 143 2 208 (1.8 6.5 2 3.1 ( 3. 0 (3.0 -

(D.L.M.M) 7/11 948 2 53 900 2 33 100 (1.2 5.1 2 2.5 ( 3.8 (2.8 -

11/7 1033 2 635 883 2.470 200 2 282 .8 2 .3 3.0 t .6 ( 3. 3 3.0 2'2.3 -

Annual Mean 1/10-11/7 1006 2 505 808 2 358 168 2 191 1.1 2 1.1 4.4 2 3.5 ( 3. 4 3.1 2 1.8 -

Overall nean 1/10-11/7 1025 2 532 889 2 340 166 2 195 1.0 2 .8 4.4 1 3.2 3.3 2 2.1 3.1 2 2.8 .13 t. 13

t
I

1
. . _ . - . _ . .

.. . .. . . . . . . .. . .
.. . . . . . , . . .. .. . . . . . . . . . . . . . . . _ . , , . . , . , , _ . .

.



, m - ,- - _m -
_

- - - -

TABLE IV.10.1
ANALYTICAL DATA FOR RABBIT SAMPLES

CONCENTRATION (PCI/G ASH)

COLLECTION
DATE ID G. BETA K-40 H.DETA SR-89 SR-90

____________ ______ _____________ _____________ _____________ ____.________ _____________

83 07/04 BONE 5B4667 40 i 10 19 2 20 1 to <1 9.2 i .4

SOFT TISSUE ST4667 150 i to 150 20 < 20

MUSCLE SM4667 190 10 120 to 70 i 20

07/06 BONE 5B4668 20 to 15 1 < 10 < .4 2.8 i .1

SOFT TISSUE ST4668 40 i9 39 i4 <9
MUSCLE SM4668 180 1 10 120 10 60 20

07/09 BONE 5B4665 20 10 8 11 10 1 10 < .5 5.0 t .1

5B4666 to i 10 6 11 < 10 .8 .7 5.0 .2

SOFT TISSUE ST4665 160 1 10 150 1 20 < 20

ST4666 150 10 150 1 20 < 20

MUSCLE SM4665 180 :: 10 120 10 60 1 20

SM4666 140 t to 110 ! 10 30 20

09/17 BONE 584768 <8 8 11 <8 < .4 2.74 i .09

| SOFT TISSUE ST4768 200 10 200 1 20 < 20
| MUSCLE SM4768 160 1 10 200 20 < 20

ANNUAL MEAN
BONE 20 25 11 11 12 10 .6 i .5 4.9 5.3

SOFT TISSUE 140 119 138 2 119 18 to ]
MUSCLE 170 40 134 74 48 i 43 i

i

=
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TABLE IV.10.2 i

ANALYTICAL DATA FOR RABBIT SAMPLES |
'CONCENTRATION (PCI/GRAN ORIGINAL SAMPLE)

COLLECTION l

DATE ID G. BETA I-131 (A) K-40 N. BETA SR-89 SR-90
____________ ______ ______==_ ___ _____________ _3.__________ _____________ _____________ _____________

83 07/04 BONE *B4667 5 i1 2.3 1 .2 3 11 < .1 1.15 i .04
THYROID 504667 < 20
SOFT TISSUE *T4667 2.1 i .2 2.2 2 .2 < .3
NUSCLE *N4667 2.9 i .2 1.9 1 .2 1.0 i .3

07/06 BONE *B4668 3 22 2.4 2 .2 <2 < .07 .46- i .02
THYROID 504668 20 1 20
SOFT TISSUE *T4668 5 1 4.8 i .5 < -1
NUSCLE *N4668 3.5 .2 2.3 i .2 1.2 i .3

07/09 BONE *B4665 4 12 1.7 i .2 3 12 < .1 1.09 1 .03
*B4666 3 12 1.4 .3 <2 .2 .2 1.26 1 .05

THYROID 504665 < 10
504666 20 1 20

SOFT TISSUE *T4665 2.7 2 .2 2.6 i .3 < .3
*T4666 2.4 i .2 2.5 i .2 < .3

NUSCLE *N4665 3.3 1 .2 2.2 .2 1.1 2 .3
*N4666 3.2 1 .3 2.5 i .2 .7 i .4

09/17 BONE *B4768 <1 1.5 1 .2 <1 < .08 .49 i .02
THYROID 504768 < 60

,

l SOFT TISSUE *T4768 2.8 i .2 2.7 i .3 - <.3
| NUSCLE *N4768 1.6 1 .1 1.9 i .2 < .2
l |

|
ANIAJAL NEAN
BONE 3.2 1 3.0 1.9 t.9 2.2 1 1.7 .1 i .1 .9 i .8
HOFT TISSUE 3 2 3.0 1 2.1 .4 i .6
THYROID 26 1 39 |
t1USCLE 2.9 1.5 2.2 1.5 .8 i .8

'
.

HOTEr(A) I-131 RESULTS IN PCI/ THYROID
.
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10 EI61 itE . IV.I.29
8 '
7 CROSS BETA RADI0 ACTIVITY IN AIR FARTICULATE SAMPLES

FOR CROUP II - STATIONS 3A. 4A. 48. 5. 65. 14
15. 17. 31. 32. 33A in 38 and GROUP III -

#"
4 SAMPLE PERIOD - CROUP II

3 I >< >-C >< >< >< . >< >C >< X >< >-< >
SAMPLE PERIOD - CR3CP III
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