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( I. INTRODUCTION AND SUMMARY

|

A. INTRODUCTION

+ A pre-operational environmental radioactivits surves,
initiated in March 1960, was conducted b3 Nuclear Science &
Engineering Corporation for the Philadelphia Electric Companu in
connection with Peach Botton Atomic Power Station located in

1

Peach Botton Township, York Counts, Pennss1vania. The initial
loading of fuel into Unit 1, a 40 MWe (net) high tenperature,
gas-cooled reactor, was started on Februars 5, 1966, and initial

i 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 Monitoring progran, the beginning of the
operational period for Unit 1 is Februaru 5, 1966. A sunnaru 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 MHe (net). First fuel
was loaded into Peach Botton Unit 2 on August 9, 1973,
criticality 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 Juls 5, 1974, criticalits 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 previously and sunnarizes the results of all
analyses performed on samples collected from Februaru 5, 1966
through August 8, 1973. Detailed progran description, station
designation. reporting units, abbreviations, etc., are given in
that report reflecting the program status at that time. Where
changes had been made from the original progran, theu are
indicated in the appropriate sections of that sear's report. In
general, anu such changes have been nade to increase the scope
and specificitu of the program 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 by
Chemical Haste Management on samples representing the period
January 1 through December 31, 1982 in the Chemical Haste

. Mananenent portion of the overall Peach Botton program.

The laborators responsibilitu for performance of the
environmental radiation monitoring progran has been nodified
several times since the Peach Botton Unit 1 pre-operational
progran was first undertaken in 1960. Fron the start of the
progran until the first quarter of 1969, a single laborators
located in Pittsburgh, Pa., was used. This was initiallu called
Nuclear Science and Engineering Corporation and later became
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

PAGE 1,
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ICN/Tracerlab, also part of the International Chemical and
Nuclear Corporation and was performed bu ICN in the Halthan,

-

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 Interex Corporation laborators was
noved to Natick, Mass, in Mau 1974. Interex Corporation carried
out sample collection, analusis and report preparation until j
November 1981 when the laborators and certain other operatins I
were purchased bu Chemical Waste Management, Inc., which is now
performing these functions. During the various change-Overs and g

naves, extreme care was taken to insure that continuits in all j
aspects of the overall program was naintained. For example,
samples were collected by the same individual throughout the
entire period.

The objective of this progran is to acquire quantitative
data for the concentrations of radioactivitu in environnental
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
environment as reflected bu any changes in the radioactivitu
levels fron those observed during the pre-operational surveu.
Generallu, this is done by comparing the observed levels at
those sampling stations which would be expected from various |
consideratons to show naximum effects of plant operation to g

levels at stations renote from the site. When possible,
comparison is also made to data obtained bu various government 3
agencies. Since there are both natural and nan-made |
tadioactivitu present in the environment which are not related
to plant operation, it is important to understand and adequatelu
measure these contributions.

A number of radioactive elements occur in nature. The most
important of these are uranium and thorium, along wih their j
respective radioactive decas products, and potassium-90 (K-40). |
The concentrations of natural radioactivitu varu with
geographical location and with time and are ; rinarils dependent
on the concentration of the respective elements in the
constituents of the lithosphere. Therefore, environmental
radioactivitu measurements nust 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 nuclides is
generallu disseminated throughout the upper atmosphere with the
fine particulate debris from the detonation. Varsing fractions
of the nuclear debris eventualls are deposited at ground level, "

Principalls in conjunction with precipitation. After their
jarrival at ground level, the radionuclides enter soil or bodies

of water, and varuing fractions nau enter drinking water I

supplies or be assimilated bu edible plants or animals and thus
enter the human food chain. Natural radioactivities are also <

introduced into the hunan diet bu analogous processes.

'PAGE 2
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The deposition patterns of nuclear debris depend on manu <

factors including latitude, proximits to detonation sites, |
annual accumulation of precipitation, and the frequencu,
magnitude, location, and altitude of the detona tions. In the
absence of detonations, seasonal variations have been noted for
several uears, including naxinun depostion rates in the spring
and sunner months and mininun rates in the late fall or earls
winter. Distinct variations have also been noted in individual
precipitations. These latter variations ha"e been attributed to
variations of meteorological cor.ditions prevailing during the
respective precipitation events.

Since significant geographical and temporal variations are
expected in the concentrations of both natural and nan-made
radioactivitu in environmental media, it is necessaru to acquire
experimental values for their concentrations over a period of
several uears to achieve statisticallu-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

The environs radiation monitoring progran detected plant
related radioactivitu at veru low levels in two sample tupes in
Conowingo Pond. Cs-137, Cs-134 and Zn-65 were found in fish
samples obtained from 4 locations. In addition, Co-58 and Co-60
were found in samples from two locations in the plant water
diccharge susten. Silt samples at three locations showed Cs-137,
Cs-134, Co-60 and Zn-65. The resulting doses to the maximum
exposed individual were well below 10 CFR 50 Appendix I design
objectives.

Samples such as soil, fish, etc, showed gross and/or net
activities which are consistent with the known presence of
naturally-occurring nuclides or which are nost probablu
attributable to fallout from nuclear testing and therefore did
not result from PBAPS operation.

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

.
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II. PROGRAM DESCRIPTION

The progran as it er:isted at the end of the report period is
described below. Since its inception, several changes have been
made 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 significantly since the start of
the program.

B. Sampling and Analusis Progran

The tupes of analusis performed, the frequencu of sampling
and analusic, the locations of samples, and the number of
analuses per station scheduled 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
Januaru 1, 1982 through December 31, 1982 is given in Table II.
3.

I

1

1
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6

TABLE II.1

EWIROWENTAL MONITORING STATIONS

Januars through December 1982

Station Station Location, Direction ard Duironnental
No. Station Name Distance from Peach Botton Site Media Collected

.

1 Peach Botton Located in Site Area Vegetation, Small Game

Site Area
i

1A Peach Botton - On Site at Weather Station, Air Particulate. |

Weather Station 1 0.3 niles SE of Units 2 13 Precipitation

1B Peach Potton - On Site at Weather 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 miles SE of Units 2 & 3

10 Peach Potton Unit 2 On Site at Unit 2 Intake, Surface Water
Intake 1200' EE of Units 2 & 3

Peach E' tton Gite - Well at Plant Site, 1400' S Well Water10 o
Utility Etilding of Units 2 & 3

1V Peach Bottcn Site - Well at Flant Site, 1400' SSE Well Water

Information Center of Units 2 & 3

1X Peach E'otton Site - Atout 1750' ESE of Units 2 & 3 Silt ard Fish
Cooling Tower Pord (Charrel Catfish
B1 ard White Crappie)

1AA Peach Potton - Located ato;t 2400' SE of Soil
Discharge Carel Bark Units 2 & 3 on the Discharge

Canal Bark

1EO Peach Potton - On Site in the Station Silt
Discharge Canal, 3300' SE

f of Units 2 & 3

1EE Peach Potton - In the Discharge Canal arr3where Fish (Charrel Cat-
Discharge Canal between the Peach Potton thits fish ard White

Z & 3 Liquid Radwaste Dis- Crappie)
charge ard Canal Exit.

1LL Peach Potton Units 2 Contirs.oss Sanpler on Site at Surface Water

& 3 Intake - Units 2 & 3 Intake, 1200' ENE
Conposite of Units 2 & 3

iMM Peach Potton - Contirs;oos Sampler on Site at Discharge Water
Canal Discharge - Canal Discharge 1.0 miles SE of
Concosite Units 2 & 3

PAGE 5
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1

,

Station Station Location, Direction ard Envirornental
No. Station Hane Distance fron Peach Botton Site Media Collected

2 Peach Botton Site - On Site, 0.9 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 H of Marylard Vegetation, Soil

border

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

Cecil Counts, Md.

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

Cecil Counts, Md.

4D Conowingo Pord, 500' downstrean fron the Silt
Pa. Peach Botton Station Discharge

4F Conowi e Dan - In the Conowirm H3dro-Elec- Surface Water

|El. 33' MSL Grab tric Station ato>t 8.6 niles
SE of tk.its 2 & 3. Water is a
sanpled from a header which
contirajously draws pard |
water from atout elevation g
33' MSL.

iI Cormingo Pord - Located in Cormite Pord Fish (Chamel Cat-
Net Trap 8 about liOO' N of Units 2 & 3 fish ard White

Crappie)

4J Cormingo Pord - Located in Cormingo Pord Fish (Channel Cat-
Net Trap 15 ato>t 1.4 niles SE of Units fish ard White

2&3 Crappie), Silt

4L Corowingo Dan - Contirs.ous sanpler in the Surf we Water
El. 33 (Ft.) Corowingo H3dro-Electric
Composite Station, ato>t 8.6 niles

SE of Units 2 & 3. Water is
contirsjously sampled fron
a header which draws pord j
water fron ato;t elevation 3
33' MSL.

4M Corowingo Dan - West bark dowrrstrean of Precipitation
Downstrean Corowingo H3dro-Electric
El. 10 (Ft.) MSL Station ato>t 8.6 niles SE of

Units 2 & 3

L
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Station Station Location, Direction ard Environnental
No. Station Nane Distarce fron Peach Botton Site Media Collected

4N Conowingo Dan - Environnental Monitoring Sta- Vegetation,
Environnental tion on west shore testrean Soil
Station of Canowingo Hydro-Electric

Station about B.6 niles SE of
Units 2 & 3

iT Conouireo Pond - Near niddle of Corowireo Pord, Silt
Near Corowireo Dan about 8.1 niles SE of Units 2 & 3

5 Wakefield,Pa. 4.6 miles E of Units 2 & 3 Air Particulate,
Soil and Vegetatim

6A Holtwood Dan - 5.8 niles NW of Units 2 & 3 Surface Water
Hydro-Electric (theo;gh H3dro
Station Plant)

68 Holtwood Dan - 5.8 miles NW of Units 2 & 3 Air Particulate
H3dro-Electric (H3dro Powerhouse
Statico Roof)

6D Holtwood,Pa. 5.8 niles NW of Units 2 & 3 Vegetation
rear Holtwood Dan in
Larcaster Counts

6F Holtwnod Dan - 5.9 niles NW of Units 2 & 3 Silt (above dan)
East Shore Upstrean in Larcaster Cotrits

6G Holtwood,Pa. 5.8 niles NW of Units 2 & 3 Soil
rear Holtwood Dan in
Larcaster County

6H Hnitwood Pord Located in Holtwood Pord about Fish
6.2 niles NW of Units 2 & 3

~

6I Holtwood Dan - Contirs;ous sampler at Holtwood Surface Water
H3dro-Electric H3dro-Electric Station intake
Station - composite about 5.0 miles NW of Units 2 & 3

Water is continual 13 sanpled
ard collected in a 175 gallon

( tark.
(

6J Holtwood Pord Located in Holtwood Ford Fish
rear the east barA abo;t

10.7 niles NNW of Units 2 & 3
|

7 Darlireton, 9.6 niles SSE of Units 2 & 3 Well Water

( Mar 31and Area in Hartford Counts

8 Colora, 9.9 niles ESE of Units 2 & 3 Vegetation
Mar 31ard in Cecil County

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

PAGE 7
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I

Station Station Location, Direction ard Envirornental
No. Station Nane Distarce from Peach Eutton Site Media Collected

12D Fhiladelphia, Pa. 62 miles EE of Units 2 & 3 on Air Particulate
the roof of 2301 Market Street

13A Chester Water On the east shore of Corwireo Surface Water j
Intake Pord Pord at Chester Water Authority |

Intake, 2.1 miles ESE of Units
2&3

138 Chester Water At Chester Water Authority Surface Water
Intake Punp Intake 2.4 niles ESE of Units .

Discharge 2&3

14 Peters Creek 1.9 niles ESE of Units 2 & 3 Air Particulate

15 Silver Sprire Rcad 3.6 miles N of Units 2 & 3 Air Particulate

17 Riverview Road 4.0 miles ESE cf Units 2 & 3 Air Particulate

23 Peach E' tton Off-site, hill 1.0 miles Vegetationo
150' Sector Hill SSE of Units 2 & 3

31 Pilottown Road 4.9 niles SE of Units 2 & 3 Air Particulate
reat Pilottown Road

32 Slate Hill Road 2.7 niles ENE of Units 2 & 3 Air Particulate
rear Slate Hill Road

33A Fulton Weather Fulton Main Weather Station Air Particulate
Station 1.7 miles ENE of Units 2 & 3

38 Peach Eutton Road 3.0 niles E of Units 2 & 3 rear Air Particulate
Peach Ettton Road

40 Peach EMton Site Well in Site Area about Well Water

Area 1.5 niles SW of Units 2 & 3

Peach Etnen Nearby Regional Farns surtrottding Milk

|Regional Farns the Peach Ettton site on the west
side of Corowireo Pord are 4

Designated C, J, ard O.
Internediate distarce farns on j
distarce farns on the east g
side of the pord are desigreted
D, L, M, ard N. Distant regioral
on the west side of Conowingo
Pord are designated A, B, ard C,
ard a distant farn on the east
side is designated Farn E. (1)

1. The precise farns involved in the progran have chareed in some cases dte to
circonstarces be3ard contr01 of the progran. The replacenent fatns are in the same
geretal locatiarrs distributed so as to ercircle the site close to ard further
away from the Peach Ettton site.

'
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TABLI II.2

EWIR0 MENTAL RADIATION MONIT(RING PROGRAM

|
FERIOD JAMJARY TIROUGH DECDEER 1932

-

0
Type and Type and Sanple Scheduled
Frequency of Quantits cf Collection 16;nber of Station Sanples

Media Analysis (1) Sanple Frequencs (2) Locations itsber (3) Per Year

|

|
1. Airborne Gross Beta About 1 cfn Filter Paper Seventeen 1A,1B,2, 52 X 17

'

Particulate continuous collected 3A, % , iB,
flow through Weekly 5,68,12A,
filter paper 12D, 14, 15
(approx 2" 17, 31, 32
di &) (4) 33A,38

Ganna Spectrun Monthly Seventeen 1A,1B,2, 12 X 17
(Month 13) Conposite of 3A, 4A, 48,

weekly Sanples 5,68,12A,

f 12D,14,15
17,31,32,
33A,38

[ 20 Water
a. Precipita- Gross Beta Collected Con- Monthis Three 1A,18,iM 12 X 3

tion Sr-89,Sr-90 tinuously to
(Guarter13) forn nor,this
Radioactive Cs composite sample.

(Quarterls)
b. Surface Gross Alpha (5) Spoti are gal. Monthls Four 10, 4F, 12 X 4

Water Gross Beta (5) 6A,13A
(6) Ore 138 (6)

Continuous Monthis Three 4L,6I,ILL 12 X 3
Composite;
ore gal

c. Discharge Gross Alpha (5) Spot; ore gal. Month 13 Ore 1M 12 X 1
Water Gross Beta (5)

Continuous Monthis Ore 1MM 12 X 1
Composite

one gal
d. Well Gross Alpha Spot; ore gal. Quarterls Four lu, IV, 4Xi

Water Gross Beta 7,40
Uranium

( Sr-89,St-90
( (Seni-artwalls)

Radioactive Cs

(Seni-artcalls)

3. Milk Gross Peta Spot; two gal. Omrterls Eleven Farns A, B, 4 X 11
Potassite40 C, D, E, G, 0,
Sr-89,Sr-90 J, L, M, N
Cs-137,Cs-134
I-131 Farns A,C,G,J iX4

PAGE 9
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Type ard Type ard Sanple Scheduled
Frequercy of Quantity of Collection Nteber of Station Samles j

Hedia Analysis (1) Sanple Frequercy (2) Locations Nunber (3) F'er Year 4

4. Vegetation Cross Beta Stens, leaves Sprire, Stener, Seven 1,3A,4N,5, 3 X 2 (7)
Potassium-40 ard fruit; ard Fall 60,8,23 6X5
Sr-89,St-90 Foods wherever

Radioactive Cs available;cre
contairer full

5. Fish Cross Beta Charrel Catfish Quartar13 (rc Five 1X,17,1J, 32 X 5
Potassium-40 ard White samle when ice 1EE,6H or 6J |
Sr-B?iSt-90 Crappie,four corditions ]
(one fish of fish each (if prevail)
each species) available)
Canna Spectron

(all fish of
each species as
are sanple)

6. Small Game Gross Beta ard Rabbits, 5 at Seni-arma113 One 1 10 X 1
Potassion-40 each collection
of nuscle, soft (if available)
tissue ard bore
separately

I-131 of thstoid
Sr-89,Sr-90
of bore

7. Earth Gross Beta Sunshire nethodi Semi-amvally Six 1AA,2,3A,4N, 2X6
Potassite-40 500 grans 5,6G

Sr-89,St-90
Radioactive Cs

8. Silt Gross Alpha Spoti 500 Seni-armalls Six 1ES,1X,4J, 2X6
Grcss Beta graas iD,4T,6F
Sr-89,St-90

[ Radioactive Cs
' Gama Spectron (Geli)

1. Frequercy of each type of analysis is the same as the frequercy of sanple collection except where roted.

2. Sampling is cordxted on the specified fregtercs unless urosual corditions, such as an equipment nalfurction or j
an act of nature, prevent a specific sanple fron beirs obtaired or anal 3 zed. E

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

1. Sample flow rate is conticlied with Restricting Orifice.

5. Soluble arc insoluble radioroclide separate 13

6. A nonthly sample will be obtaired only durire those nanths in which the Chester Lter Authorits withdraws water
fron the pard.

7. Two kirds of vegetation durire harvest at all locations except Delta ard Corowireo.

PAGE 10
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TABLE II.3

SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED
'

January 1, .1982 through December 31, 1982

Station Number Gross Gross Net Gamma "otal

Sample Type- Number Samples Alpha Beta' Beta K-40 U_ Sr-89 Sr-90 I-131 Cs-134 Cs-137 Spec. Analyses

Air lA' 51 51 12 63

Particulate IB 51' 51 12 63

2 51 51 12 63

3A 51 51 12 63

4B 51 51 12 63

5 51 51 12 63

6B 51 51 12 63

12A 49 49 12 61

12D 50 50 12 62

'14 51 51 12 63

15 50 50 12 62

17 51 51 12 63

31 51 51 12 63

32 51 51 12 63

33A 51 51 12 63

38 51 51 12 63

Precipitation IA 12 12 5 5 5 27.

IB 12 12 5 5 5 27

4M 12 12 5 5 5 27

Surface water ILL 11 11 11 22

(Sol. & Insol.) IQ 11 11 11 22

4F 12 12 12 24

4L 12 12 12 24

61 11 11 11 22

6A 12 12 12 24

13A 12 12 12 24

13B 9 9 9 18

Pr.GE 11

-
. _ . .

.. ..
._

. .. .

. . _ .

. .- . .. ..
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TABLE II.3

SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED

January 1,1982 through December 31, 1982 (continued)

Station Number Gross Gross Net Gamma Total

Sample Type Number Samples Alpha Beta Beta K-40 U_ Sr-89 Sr-90 I-131 Cs-134 Cs-137 Spec. Analyses

Discharge Water IM 12 12 12 24

(Sol. & Insol.) IMM 11 11 11 .22

Well Water IU 4 4 4 4 2 2 2 18

IV 4 4 4 4 2 2 2 18

7 4 4 4 4 2 2 2 18

40 4 4 4 4 2 2 2 18

Soil lAA 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

Silt IBB 2 2 2 2 2 .2 2 .12

IX 2 2 2 2 2 2 2 12 l

4J 2 2 2 2 2 2 2 12 I

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 1X 18 16 16 16 4 4 18 74

Catfish IEE 24 16 16 16 4 4 19 75

Catfish 41 36 16 16 16 4 4 21 77

Wh. Crappie 4I 27 16 16 16 4 4 22 78

Catfish 4J 19 16 16 16 4 4 18 74

Wh. Crappie 4J 17 16 16 16 4 4 13 69

Catfish 6H 16 12 12 12 3 3 8 50

Wh. Crappie 6H 22 12 12 12 3 3 16 58

PAGE 12
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TABLE II.3

SUMMARY OF ANALYSES PERFORMED ON SAMPLES COLLECTED

January 1, 1982 through December 31, 1982 (continued)

Station Number Gross Gross Net Gamma Total

Semple Type Number Samples Alpha Beta Beta K-40 U Sr-89 Sr-90 I-131 Cs-134 Cs-137 Spec. Analyses

Vegetation 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 5 5 5 5 5 5 5 30

8 6 6 6 6 6 6 6 36

23 6 6 6 6 6 6 6 36

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

G 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 j

N 4 4 4 4 4 4 4 4 28 |
0 4 4 4 4 4 4 4 4 28

Rabbit

Bone 1 6 6 6 6 6 6 30

Muscle 1 6 6 6 6 18

Thyroid 1 6 6 6

Tissue 1 6 6 6 6 18

TOTAL ANALYSES 1283 141 1218 229 229 16 162 162 22 44 126 339 2688

(1) Cs-137 means all radioactive cesium for precipitation, well water, soil, silt, and vegetation.
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III. PROCEDURES

( Detailed. sample collection and handline procedures and
reportinq procedures are given in a previous report (2). The
sample -preparation and analytical procedures as well as

( equipment specifications are also given in an earlier report
(4). No changes were made in the analstical procedures for 1982.
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TAE!LE III.1

TYPICAL ANALYiICAL SENSITIVITIES (1)

Systenatic

Urcettaints of
the Arelssis

Sanple Size Linit of (percent of)
Sanple Mediun Type of Are13 sis Analszed Detection (2) Reporting Unit result) (1)

Air Particulate Grcus Beta Filter 0.008 pCi/n3 pCi/n3 (5)
Canna Spectrun 1100-1500 n3 (3) PCi/n3

Precipitation Cross Beta 500 n1 2 pCi/ liter PCi/ liter,pCi/n2 +/-10
St-89 1000 n1 0.3 pCi/ liter PCi/ liter,PCi/n2 +/-15
St-90 1000 nl 0.3 pCi/ liter pCi/ liter,PCi/n2 +/-10
Radioactive Cs 1000 ml 0.1 pCi/ liter pCi/ liter,pCi/n2 +/-10

Surface Water & Cross Alpha
Discharge Water Soluble 1000 ml 0.6pCi/ liter pCi/ liter +/-20

]
Insoluble 1000 nl 20 pCi/g ash PCi/9 ash +/-20

Cross Peta
Soluble 1000 n1 2 pCi/ liter PCi/ liter +/-10
Insoluble 1000 n1 20 PCi/g ash PCi/9 ash +/-10

Well Water Gross Alpha 1000 ml 0.5 pCi/ liter pCi/ liter +/-20
Gross Peta 1000 nl 2 pCi/ liter PCi/ liter +/-10
Uranium 1000 ml 0.03 ug/ liter ug/ liter +/-10 (6)
St-89 1000 nl 0.4 pCi/ liter PCi/ liter +/-15
Sr-90 1000 n1 0.2 PCi/ liter pCi/ liter +/-10
Radioactive Cs 1000 n1 0.3 pCi/ liter PCi/ liter +/-10

Soil, Silt Gross Alpha 2 9 dry wt. 0.8 pCi/g dry wt. pCi/g drs wt. +/-20
Gross Beta 2 9 dry wt. 1 pCi/g dry wt. pCi/g dry wt. +/-15
K-40 1 9 drs wt. 0.04 pCi/g dry wt. pCi/g dry wt. +/-15
St-89 75 g dry wt. 0.01 pCi/g dry wt. pCi/g dry wt. +/-15
St-90 75 g dry wt. 0.006 pCi/g dry wt. PCi/g dry wt. +/-15
Radioactive Cs 75 g dry wt. 0.008 pCi/g drs wt. PCi/9 drs wt. +/-15
Canna Spe trum 300-1000 g (3) pCi/g dry wt.

dry wt.

Fish Cross Eeta 200 ng ash 10 pCi/g ash PCi/g ash +/-10
K-10 10-20 ng ash 1 pCi/g ash PCi/g ash +/-10
Sr-89 5 g ash 0.3 pCi/g ash PCi/g ash +/-15
Sr-90 5 g ash 0.1 pCi/g ash PCi/g ash +/-10
Ganna Spectrun 200-1500 g (3) pCi/g

orig. wt.

,
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S3stenatic
Urcettainty of
the Anal 3 sis

Sam le Size Limit of (percent of)
' Sanple Mediun Type of Anaissis Ana13 zed Detection (2) Reporting Unit result) (4)

Vegetation Gross Peta 200 ng ash 10 pCi/9 ash PCi/g ash +/-10
K-40 20 ng ash 1 pCi/9 ash PCi/g ash +/-10
Sr-89 10 e ash 0.2 PCi/g ash PCi/g ash +/-15
St-90 10 g ash 0.05 pCi/g ash PCi/g ash +/-10
Radioactive Cs 10 g ash 0.08 pCi/g ash PCi/g ash +/-10

Rabbit Cross Peta Muscle,
Soft Tisste ard
Pone, Separately 200 ng ash 10 pCi/g ash PCi/g ash +/-10
K-40 tkscle, Soft
Tissue ard Fore 20 ng ash 1 pCi/g ash PCi/g ash +/-10
I-131 Thsroid Total Thuriod 6 pCi/th3roid PCi/ thyroid (5)
St-89 Bore 10 g ash 0.3 PCi/g ash PCi/g ash +/-15
Sr-90 Pere 10 e ash 0.1 pCi/g ash PCi/g ash +/-10

) Milk Cross Beta 200 ng ash 10 PCi/g ash, PCi/ liter +/-10

[ 75 pCi/ liter
K-10 20 ng ash 1 pCi/g ash, PCi/ liter +/-10

8 pCi/ liter

[
Sr-89 1 liter 1 pCi/ liter PCi/ liter +/-15
St-90 1 liter 0.3 pCi/ liter PCi/ liter +/-10
I-131 i liters 0.2 pCi/ liter pCi/ liter +/-10
Cs-137 1 liter 2 pCi/ liter PCi/ liter +/-10
Cs-134 1 liter 2 pCi/ liter PCi/ liter +/-10

FOOTNOTES

1. Defired as the result correspordire to two stardard deviations in the ret comtire rate assuming twical count times,
yields,etc.

l
L 2. Linits of detection are a function of sanple volone, analytical nethods, ard irstrument sersitivits. The valtes stated

above are typical of those obtainable trder the proced. ires used. Chenical yields, solids content, etc. will vary between
sanples ard cause the sensitivity to charee.

L
3. Limit of detection varies with sample size ard type (i.e. geometry ard internal absorption), with the specific nuclide in

question ard with the nixture of rexlides present.j

1. Estinated overall error of neasurement at levels where the counting error is rot dominant.

3. There is to significant other ssstematic error compared to the counting error.
L

6. Or 0.03 og/ liter due to the low corcentrations rormally foisd.
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I
' 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 tupe. Results of analuses which are
performed on ashed samples of food products are reported in
units of PCi/s original sample in addition to PC,/g ash. This is
done to enable one to more easily estinate doses to non bu
reporting concentrations of radioactivits in food products, as
determined by the radiation nonitoring program, in terns of the j
sample state which is eaten b3 nan. The resuits reported in I
these units, however, offer poorer comparisons of data because
biological variables, such as water content, great 13 affect the
results. Results reported as radioactivits concentrations in
terns of the ashed weights eliminate these variables and put the 1

data on a more uniform basis for comparison. For this reason, I

the graphs in this report which are intended to show comparisons
of concentrations of radioactivits between locations and time
periods illustrate data reported in terns of the ashed weight,
not the original sample weight.

All results are given with an error corresponding to two
standard deviations in the net count rate e:<cep t f or K-40 which
.i s gene: ellu 10% when significant13 above the detection limit.
Results which are less than the calculated error are reported as '

less than (<) the value corresponding to the error.

The heading " radioactive cesion" is used to indicate total
radio-cesion which is the result from beta counting the
radiochenicalls-separated cesio$ fraction. Where the nuclides
ai. neasurer.? individua113 it is so indicated in the heading.

In calculating averages, results reported as "less than" a
value are included as that value. The average of a series of
numbers which contains at least one real number is given as a
real nunber. If all of the numbers in a series to be averaged
are "less than" numbers, the average value is given as a "less j
than" value. The deviation listed with means is equal to two q

standard deviations of the data comprising the mean.

In the discussion of data, general trends in ui.e data i. r e

stressed as are comparisons of .esults from stations which would |

nost lik .; be affected by Peach Botton Atomic Power Station
(PBAPS) operation, with data from those which are more renote
from the site. Because of the presence of generall3 lower levels
of radioactivitu in the environnent compared to earlier periods
of atnospheric nuclear testing, precise trends tend to becone
obscured in the normal variabilits of data.

|

-
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A. AIR PARTICULATES>

The values of the concentrations of gross beta radioactivits
observed in air particulate samples are listed in Tables IV.1.1

(- through IV.1.4 and are presented graphical 1s in Figures IV.1.1

( and IV.1.2. Ganna spectral anaisses are given in Table IV.1.5.-

For comparative purposes, stations have been divided into

h three groups. Group I, which is on the Peach Botton site and
closest to the plant release points, consists of Stations 1A,
1 8 ,: and 2. Group II rings the site at further distances and

f consists of Stations 3A, 4B, 5, 68, 14, 15, 17, 31, 32, 33A, and
L, 38. Group III, which is in Philadelphia, Pennsulvania serves as

a reference group and consists of Stations 12A and 170.

( Gross beta radioactivits concentrations were genera 113 below
0.05 pCi/n3 throughout the sear. Values tended to be later inI

t the fall although the normal annual trend is becoming obs cured

h at. these low activits levels. The data are tspical of that seen
during the absence of recent nuclear testing.

As can be seen from 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 same trerd
as the PBAPS data. Therefore, Harrisburg EPA data are no longer
reported, effective with the 1979 report.

Figures IV.1.3 through IV,1.5 show comparable trends and
values over the period 1966-1982 for all three groups of
stations even though the composition of the groups has been

( changed In3 adding more sampling stations. This would indicate
that the distribution of activits over the entire area is
relativels uniform and is not affected by PBAPS.

Ganna spectrun measurements are made on monthlu conposite
samples from each station. These samples generalls consist of

/ all weekly samples for the month from the given station taken

( together. Results of these analuses are given in Table IV.1.5.
Naturallu-occurring Be-7 was detected b3 GeLi ganna spectrometru

i in the majorits of the samples as has been the case in the past.

( No other nuclides were detected.

-No contribution from the operation of PBAPS is indicated.

- B. PRECIPITATION

The concentrations and surface densities of gross beta,
Sr-89, Sr-90, and Cesion radioactivits in precipitation simples
collected at Stations 1A, 18, and 4M are presented in lables

IV.2.1 and IV.2.2.
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Most of the radioactivitu in precipitation samples is in the
form of particulates which are washed out of the air bu rainfall
and collected in sample containers. Since nost of the
particulate material ~is washed out in the initial part of a
rainfall, the surface densits, i.e., PCi/m2, is used in addition
to concentration (pCi/1), .because it tends to minimize the
effect of sample volune. Lack of complete correlation with air
particulate- values comes about because rainfall generallu does
not occur at frequent intervals. The dependence of the activity
levels on the precise conditions occurring at the start of each
rainfall can cause wide variablits between samples even when
taken over limited geographical areas.

Gross beta radioactivits concentrations in individual
month 13 samples ranged from a few to approximatelu 30 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 radioact ivits
concentrations observed in the precipitation samples collected
at Station 4M are similar to those from comparable samples from
Stations 1A and 1B except that theu are general 19 slightly lower
when compared as pCi/n2. This has been the case since 1974 and
was seen in several seats during the pre-operational period.

Sr-89 radioactivits was barels detected in one of the
l- samples from Station 4M. This is most likels due to counting
! statistics.

Sr-90 radioactivitu concentrations where measurable were
generallu a few tenths of a pCi/1. Surface densities were
general 19 in the low tens of PCi/n2. These levels are comparable

i to what has been observed in previous periods when there was no
nuclear testing.

i

! Cesium radioactivits concentrations and surface densities at
Stations 1A, 1B, and 4M as given in Tables IV.2.1 and IV.2.2 are
generalls undetectable to a few tenths of a PCi/1. Corresponding
surface densits ranged up to approximate 13 60 PCi/m2.

The observed radioactivitu concentrations at Station 1A, 18,
and 4M show the variabilits tupical of precipitation and
collectively do not indicate anu contribution from the operation
of PBAPS.

C. SURFACE WATER AND DISCHARGE WATER

The concentrations of gross alpha and gross beta
radioactivits in the soluble and insoluble fractions of surface
water and discharge water grab samples are given in Tables
IV.3.1 and IV.3.3. Similar values for the composite samples fron

|
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Stations 1LL, 1MM, SL and 6I are given in Tables IV.3.2 and
IV.3.4. Mean radioactivitu concentrations are given in Tables
IV.3.1 through IV.3.4. Comparative monthly and annual values
are presented in Figures IV.3.1 through IV.3.6.

( The reporting unit for the insoluble fractions is PCi/9 ash
which is intended to mininize the effect of varuing amounts of
insoluble material in the samples.

{ Gross alpha radioactivitu was found in the soluble fraction
of a few samples at or slightly above the detection limit. The

? gross alpha radioactivitu concentrations in the insoluble
fraction were generalls in the range of 30 to 60 PCi/s ash.
These values are consistent with those seen in 1981, the onlu
previous period for which this unit was used.

Data for gross beta radioactivitu concentration in surface
water and discharge water samples are shown in Figures IV.3.1

( through IV.3.6. The values obtained for the soluble fraction
' were generally between the lower detection limit of

approximatelu 2 pCi/1 and 5 pCi/1. A few results were slightlu

( higher. Results for the insoluble fraction were usualls in the
L range of 40 to 70 pCi/g ash comparable to or slightlu lower than

seen in 1981. Occasional high values, e.g. 500 +/- 100 pCi/o ash

j as seen at location SL, occur when the amount of solids in the

[ sample is small.

Comparison of both gross alpha and gross beta radioactivitu

{
concentrations shows no significant differences between grab
samples and composite samples.

f The similaritu of results among stations shows no indication

( of anu measurable radioactivitu in receiving water bodies due to
the operation of PBAPS during the period of this report.

e
l D. WELL HATER
s

Results of the analusis of well water samples for gross

E alpha, gross beta, Sr-09, St-90, and Cesium radioactivitu and
uranium are given in Table IV.4.1.

Radioactivits in well water samples generalls arises from
y the leaching of naturallu-occurring nuclides from the rocks and

soil past which the water flows. As levels of the water table
changes, variations can be encountered in the flow patternj

I followed bu the water in a given well. This can cause changes in
' the radioactivitu content of the water s: nr.e the leachability of

the radioactivity varies as the permeabilitu of the soil and

( rock encountered bu the water differs. An additional factor
L which can change radioactivitu concentration is the well usage.

A well which is used at a constant rate tends to maintain a more
constant radioactivitu level. Lack of usage can cause buildup of
radioactivity concentration if conditions vers close to the well
are anenable to leaching, or it can cause concentrations to

[
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decrease if water from the naJor sources of the radioactivity
does not reach the well when samples are taken.

Gross . alpha radioactivits concentrations were genera 113
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 - 4
pCi/1.

Uranium was below the detection limit in all samples from
both on-site and off-site locations. The levels in general are
similar to or below those seen in previous periods. Uranium is
natura113-occurring in nost rocks and is not of plant origin.

No Sr-89 radioactivits was detected in ans of the samples.
'

Sr-90 was measured at the detectior. limit of 0.3 pCi/1 in one
sample from a renote location.

Cesium was measured in two samples near the detection limit
of 0.4 pCi/1..This is probablu 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 from
the operation of PBAPS.

E. SOIL

The results obtained for concentrations of acid-leachable
stoss beta, K-40, net beta, St-90, Sr-89, and Cesion
radioactivits in soil samples are given in Table IV. 5.1. Mean
values for St-90, Sr-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 natural 19-occurring nuclides in the
uranium and thorium series and K-40, and from nuclides present
in fallout from atmospheric nuclear weapons testing. Specific
analusis for Sr-89, Sr-90 and Cesium, which are normal 19 present
in fallout, are done to measure these nuclides in the presence
of the larger quantities of natural 19-occurring radioactivits.

Net beta radioactivitu, which was detectable in the majorits
of the samples. ranged from 1 to 10 pCi/g dru weight. Most of
the results were below 5 pCi/g dru weight. This is within the
range of normal variabilits.

The majorits of the Sr-90 concentrations were grouped in are
approximate range of a few tenths of a pCi/9 dry weight. All of
the values are consistent with previous annual averages.

St-89 concentration was measured above the detection limit.

in two samples, one from a distant location.
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The concentration of Cesion genera 113 was a few tenths of a
pCi/g dru weight and measurable in all samples. All values were
within the range of preoperational data. Samples from Station
6G genera 113 showed the higher values.

f 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 measurable

f' radioactivits in soil from PBAPS operation.

F. SILT
H

Table IV.6.1 gives the analutical results and annual neous
for concentrations of acid-leachable gross alpha, gross beta,
Sr-89, Sr-90 and Cesium radioactivitu for silt samples. GeLi
sanna spectron 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 natura113-occurring
radioactivity, as discussed above for soil samples, in addition

,

{
to ans other activits introduced into the aquatic environment
which would settle onto or be absorbed b3 the silt. As car. be
seen bu comparison of the data in Tables IV.5.1 and IV.6.1, the
activitu levels in silt genera 113 are similar to those found in
soil.

r The concentrations of gross alpha radioactivits at all

{- sampling stations was genera 113 a few PCi/9 dru weight and are
well within the range of variabilits observed in PBAPS Units 2
and 3 preoperational period.

Gross beta radioactivitu concentration was comparable to the
gross alpha concentration. The results and variations between
stations are consistent with the PBAPS Units 2 and 3
preoperational period.

Sr-90 concentrations occurred within the approximate range

{
.of 0.01 to 0.05 pCi/9 continuing the lower trend seen in 1981.
All results are within the range of variabilits observed during
the PBAPS Units 2 and 3 preoperational period.

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

i

( Samples analuzed showed Cesiun genera 113 at low levels of a
few hundredths to a few tenths of a pCi/9 dru weight which is

{.

well within the range of PBAPS preoperational data. Anu apparent
discrepancu between the radio-chenistru values and ganna
spectrum values most probablu occurs because the ganna spectrun
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 spectrum analusis.
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Figures IV.6.1 and IV.6.2 compare Stations 4D, 4J and 4T
which are at increasing distances from the PBAPS discharge.
There does not appear to be ans consistent correlation of the
observed levels with particular locations when normal
variabilits is taken into account. The preoperational data show
approximate 1s the same spread in values and values of similar
magnitude to those seen during this period. The observance of
Cs-134 at several of the locations is discussed below.

Station 1BB, 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 6.3 indicates no
positive addition of Sr-90 radioactivits bs PDAPS operation,
when normal variabilits is taken into acccont. The
concentrations of radioactive Cs as shown in Figure IV. 6.4
indicate higher levels at Station 188, consistent with the sanna
spectrum data.

Ganna spectrum analysis showed primarils the presence of
K-40 and the U, Th series as represented bs Ra-226 and Th-228
respectivels all of which are natural 19-occurring, and Cs-137.
Cs-134, Co-60 and 2n-65 were found in the fall samples from
Stations 1BB, SD and SJ and are most likels from PBAPS operation
because thes are reactor-generated products. Co-60 and Zn-65
were also found in the fall sample fron Station 1X. There was no
detectable Cs-134 at Station 1X.

The overall similarits of results between locations and with
the preoperational data indicates no addition of radioactivitu
due to the operation of PBAPS except for vers 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 PBAPS releases, a dose calculation using the
USNRC Regulators Guide 1.109 Model and assumptions results in a
ccleulated dose of 7.06 E-3 mren to a teenager's skin. This;

' calculation conservative 19 assumes that the teenager was exposed
to the maximun concentrations found for the entire exposure
period.

G. FISH

The results of the ana19 sis of fish sanples for
concentrations of gross beta, K-40, net beta, Sr-89 and SP-90
radioactivits are given in Tables IV.7.1 and IV.7.2. Ganna
spectrum data are presented in Table IUe7.3. Mean values are
Presented in Tables IV.7.1, IV.7.2, IV.7.4, and IV.7.5. Sr-90
concentrations are plotted in Figure IV.7.1.

Net beta radioactivits generalls ransed fron <.10 to 30 pCi/o
ash with an average of about 10 pCi/9 ash. The values were well
within the range of PBAPS preoperational data.
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(
Radiostrontium analysis was resuneu on a temporary basis

|
during the second halt of 1979 and continued through 1982

'

b e c 7. e e: e nf t.he possibilitu of release of Sr-89 and Sr-90 from a
' source upstrean from the Peach Botton site.
t

( Sr-89 was barels detectable in a few of the samples at a few
tenths of a PCi/g ash.

Sr-90 radioactivitu concentration as determined in samples

from all locations was generally several tenths to 1 pCi/g ash
corresponding to several hundredths of a pCi/g original sample,

f
' Stations 1EE and 4J, as a group of stations which could be

affected b3 PBAPS operation, and Station 6H which is above
Holtwood Dan and therefore unaffected bu PBAPS, are compared in
Figure IV.7.1. There is essentia113 no difference in the range
of concentrations for Sr-90 radioactivity in fish from these
locations.

Ganna spectron analyses as shown in Table IV.7.3 genera 113
indicates the presence of onlu naturally-occurring K-40 and
Cs-137 from atmospheric nuclear weapons test fallout. Cs-134 and

(: Zn-65, most probablu from PBAPS, were found in several samples
from Conowingo Pond as well as in samples from the plant water
discharge susten. These nuclides were found at Stations 1EE, 1X,
4I and 4J. In addition, Co-60 and Co-58 were found in samples
fron Stations 1EE and 1X. These locations are in the plant water
discharge susten.

Exanination of data indicates essentia113 no difference
other than nornal variabilits between off-site stations for all
nuclides except Cs-134 and Zn-65. The maxinun dose calculated
using the USNRC Regulator 3 Guide 1.109 model and assumptions is
3.69 E-01 nren to a teenager's liver. The actual dose due to
PBAPS operations is noch less than that since on13 some fish
were found to contain Zn-65 and Cs-134 and Cs-137 is present at
all stations fran sources other than PBAPS.

H. VEGETATION
P

[ The concentrations of gross beta, net beta, M-40, St-89,
Sr-90, and Cesion radioactivits are given in Tables IV.8.1 and
IV.8.2 for vegetation samples. Mean values are in Tables IV.8.1

{ and IV.8.2. Fiqures IV.8.1 and IV.8.2 show annual mean values
for Sr-90 and Cesion radioactivitu concentrations.

The concentrations of net beta radioactivits are s.inilar for
[ all stations and appear to haw approximate 13 the same spread.

M e a si..ir a b u values ranged from about 20 to 120 pCi/9 ash. All
results are in the range measured during the PBAPS Units 2 and 3
preoperational period. Corresponding values were in the general
range of several tenths to about 3 pCi/9 original sample. The
raw ueight to ashed weight ratio varies narked 13 between samples
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as would be expected from the different water content of various
types of vegetables and vegetation.

Measurable Sr-90 radioactivits concentrations had a range
from about 1 to approximate 19 30 pCi/s ash with the majorits of
values between 1 and 10 pCi/g ash. Wild vegetation tended to
-have higher values probablu due to greater accumulation of
fallout because of the longer growing season. The higher values
for apple samples from Station 23 are probablu due to the high
water content, since the values are not high when compared on a
pCi/g original sample basis. These concentrations are well
within the range of PBAPS preoperational data. The corresponding
values in terns of PCi/g original sample showed a similar range
from a few hundredths to a few tenths of a pCi/9 The annual
mean values shown in Figure IV.8.1 differ b3 approximately a
factor of 2. This difference disappears when the values are

[
compared on a pCi/g original sample basis.

t

St-89 was detected in several samples possiblu due to
residual debris from the Chinese test in October of 1980. This
could also be due to counting statistics, since there is a
relative 13 large amount of Sr-90 present.

Cesiun radioactivitu was generally measured at
concentrations from a few tenths to a few PCi/s ash. The higher
values again tended to be seen at remote Station 3A. The
corresponding average values were a several thousandths to a few
hundredths of a pCi/a 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
radioactivitu in vegetation from the operation of PBAPS.

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 Tables 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, farms have been divided
into three groups one containing Farns G, J, and 0, which are
regional farns near the Peach Botton site; a second consisting
of Farms A, B, C and E, which encircle the Peach Botton site at
remote 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 radioactivits genera 113 ranges
from undetectable to a few hundred PCi/1 as has been the case
during and since the preoperational period. The major beta

.

activits in milk is due to the presence of natura113-occurring
K-40 at concentrations of approximatels 900 pCi/1. The residual
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|

net beta values are most probably the result of the difference

(. beta radioactivity is measured direct 13 on milk ash while the
between two tupes of measurements and are not real. The gross

K-40 value is calculated from chemical measurement of potassion

[ on dissolved ash. From the known Metabolic process of cows, it
L is unlike19 that anu radioactive nuclides from a nuclear power

plant other than those of strontium, cesium, barium-lanthanun,
! h3drogen or iodine would be present in milk. The low values for

gross beta and K-40 radioactivits concentrations in some of the
Julu samples is apparently a sustematic analutical error related
to the ashing procedure.

F

The Sr-90 radioactivitu concentration for all farms was in
the range of about 2 to 7 pCi/1. This range is similar to the
ranges for 1975 through 1981. These concentrations are well
within the range of PBAPS preoperational data.

j The annual mean values of Sr-90 for each farn group as shown

[ in Figure IV.9.1 generalls lie between 3 and 5 PCi/1 and do not
show ans consistent difference between groups. The overall
values are similar to those obtained during the PBAPS Units 2
and 3 preoperational period.

Sr-89 was found in a three of the samples at the detection
/ limit, most likels due to counting statistics.
1

Measurable values for Cs-137 radioactivitu concentration
range from about 3 to 13 pCi/1, similar to the range seen

| earlier. No significant difference was observed among the three
' farn groups as can be seen from Figure IV.9.2. The results are

similar to those measured during Units 2 and 3 preoperational
' period,
s

Cs-134 was not detected in anu samples. The absence of
Cs-134 indicates that the Cs-137 is due to atmospheric nuclear-

weapons testing.;

1-131 radioactivitu concentration results, corrected for
~

decas to date of sampling, are presented in Table IV.9.1. I-131
" not detected in any of the samples analyzed.

None of the samples contained radioactivity which can be'

attributed to the operation of PBAPS.s

1

; J. RABBITS

'

Tables IV. 10.1 through IV. 10.2 present the ana13tical data
and mean values obtained from the analysis for gross beta, K-40,

'
and net beta radioactivity concentrations in rabbit bone, soft
tissue, and Muscle, and Sr-89 and Sr-90 in bone. Iodine-131
concentrations in rabbit thuroids are also given. Quarterls mean
values for net beta and Sr-90 radioactivits concentrations are
shown in Figures IV. 10.1 and IV. 10.2.

.
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Measureable net beta radioactivitu concentration in muscle
and soft tissue ranged from 30 to 60 pCi/g ash indicating again
that the majorits of the activity is due to K-40. Corrneunding
values are about a factor of 100 lower as pCi/g original sample.
For bone, values genera 113 ranged from <10 to 20 pC,i/9 ash
decreasing by a factor of 2-5 as pCi/9 original sample. These
values are consistent with the values seen during the PBAPS
Units 2 and 3 preoperational period.

Sr A? 0 radioactivits values in bone ranged from about 4 to 13 |
pCi/o ash similar to the range seen in previous periods. The |
pCi/g original sample values are a factor of 3-7 lower.

Sr-89 was not detected in any of the bone samples.

1-131 was measurable in one of the thuroids analuzed,

|probably due to counting statistics. The relative 13 high value
and error are the result of decas between time of collection and a

time of analysis.

There is no indication of radioactivits in rabbits which can
be attributed to operation of PBAPS.

I

REFERENCES

1. Pre-operational Environs Radioactivitu Survey Sunnary Report,
March, 1960 through January, 1966. (September 1967)

2. Peach Botton Atomic Power Station Environs Radiation
Monitoring Progran Pre-operational Sunnary Report, Units 2 and
3, Februars 5, 1966 through August 8, 1973. (June 1977)

3. Peach Botton Atonic Power Station Regional Environs Radiation
Monitoring Program. January 1, 1978 through Decenber 31, 1978.

(Mas 1979)

4. Peach Botton Atonic Power Station Regional Environs Radiation g
Monitoring Progran. Janiiars 1, 1975 through December 31, 1975. |
Julu 1976)

5. Environmental Radiation Data, ll . S . Environmental Protection
Agenes

6. USNRC Regulatory Guide 4.8, Branch Technical Position,
Revision 1, October 197(7.

I

PAGE 30

_.



1J)|il' 1 1jI I ' 1

m
7796778887876877876776766 9
0400000000000000000030000 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4. D. 0 0 0 0

m iiiiiiiii3iiiiiiiiiiiiiii i

5975581204601447335843472 2
E 2 2123324332422421335222233 3
T 6000000000000000003000000 3
I
S
M
O 7798778777877787876786868 0
T 0000000000000000000000000 2
T 0000000000000000000000000 0
O
B iiiiiiiiiiiiiii* iiiii;iii ;

H

m
C 6483215366719961848430336 2
A 8 2334423322421421434232332 3

E 1 0000000000000000000000000 0
P
-

)
3 I 7796678888667867868 76761 1

m
M 0000000000000000000 00000 2

/ P 0000000000000000000 0000 0
I U )SC O

EP R ii3iiiiii;i i i ii ;i iiAiiiii i

_ L8 G (

P 1955371162407902407 8028 4
MY A 3223414423522432444 22333 3

AT 1 0000000000000000000 00000 0

3
-

SI
- Vr EI

TT
AC = 0841751841852963063074184 N
LA N = 1123012201120012301220112 A
U0 J ///////////////////////// E

7777888899990000C11112222 M_ CI ID
. 0000000000001111111111111t ID TO
_- - - - - - - - - - - - - - - - - - - - - - - - - - LTA CI _ 3084175184185296306307416 AERy 1.R RA L2 _ 0112301220112001230122011 U

///////////////////////// mL _

1. P A O' - 7777788889999000001111222
VRT C . 0000000000000111111111111 A
IIEx AB
E

- LRS
r BOS

AFO
T R

AG
T
AF

a DO
- 98798687979866797377797779- LS
-

_

r AN 00000000000000000000000000
CO 00000000000000000000000000
II
TT

_ YA iiiiiiiiiiiiiiiiiiiiii&iii .

x LR . N
- AT . 83524042632860512343259715 G
- NN E 2 . 34453543342134333333121232 I
-

r AE T . 00000000000000000000000000 S
C I .
N S S

UO
C M N

O ._ 97698887979875696667787769 I .

n 000000000000000" 0000000000 MET
- T 00000000000000000000000000 C
- O RI

B OVy
iiii3iii;iiiiiiiiii3 iiiiii R

H SE
C . 55947665096848248433316180 US.

. 44352443332233333333121222 L8.00000000000000000000000000A
1 PFr E

P . O
- Ay - T

SU
I . 97798687979866797977897871 EO

. 00000000000000000000000000 T

t_
P . 0000000000000000000000000 AP
U CE

IL- O
R iiiiiiiiii3iiiiiiiiiiiiiii OPM- G 8481302083515191440557939 DAr

A 34463554442334333333121222 S
N,.00000000000000000000000000I O ,
LEL OL

-
CP-

- . 96406308640730842863052973 IM
1_ N . 01230122012201120012301120 MA

O - // / / / / / / / / / / / / / / ////////// ES
__11112222333344445555566667 SID
00000000000000000000000000 0TO H- - - - - - - - - - - - - - - - - - - - - - - - - - :

_ CI _

\ ER 39640630864073084286305297 S
- LE 00123012201220112001230112 E
-

LP _ ////////////////////////// Tl-

- O - 11111222233334444555556666 OA
|

C 00000000000000000000000000 N(

t.
2.

-

8
-

~
-

J

D
|- '

|| 1I



TASLE IV.I.2
ANALYTICAL DATA FOA AIR-PARTICtJLAT2 SAMPLES

CONCENTRA710N5 07 GR%S SETA RA010ACT1Yh7V IPCI/M3&

GROUP !! . INTERrt01&TE O! STANCE LOCATIONS

COLitCTION
PERICO 34 41 5 68 14

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

82 01/02-01/08 .05? 6 .007 .091 6 .008 .038 6 .008
01/05-01/09 .0t4 8 009 .045 6 009

' 01/09-01/16 .046 6 .007 .050 6 .008 .038 6 .007 .038 5 .008 .045 6 .008
01/16-01/23 .051 6 .00F .043 6 .007 .0$0 5 .008 .056 8 .008
01/16-01/24 .939 6 .007
01/23-01/10 .MP 6 .004 .042 8 .008 .050 $ .008 .053 6 .008
01/24-01/10 .050 6 008
01/30-02/06 .030 t .008 .039 6 .004 028 1 .008 .029 5 .008 .M3 6 009
02/06-02/13 .060 4 .004 049 5 .006 .045 $ .008 .055 6 .009 .042 5 .004

02/13 02/20 .045 & .007 .040 $ .00F
02/13-02/21 .027 6 .006 .035 I .006 .057 6 .007
02/20-02/28 .036 6 .007 .041 6 .007
02/21-02/27 .025 6 .009 .03 6 .01 .04 5 .01
02/27-03/06 .028 i .008 .036 6 .008 .040 6 .0^6
02/28-01/06 .031 6 .009 .05 6 .01
05/06-03/13 .052 i .007 .050 6 .008 .045 6 .008
03/06-03/14 .042 5 .007 .030 6 .007
03/15-03/21 .020 6 .007 .021 & .007 .024 5 .007

( 05/14-03/20 .022 5 .009 .018 8 .009
03/20-03/27 .015 6 .007 .025 6 .008
03/21-01/28 .021 8 .008 .027 6 .008 .027 8 .00f
03/tF-04/03 .057 8 .008 .091 5 .008
03/28-04/03 .024 6 .008 .036 5 .009 .052 6 .009

(
04/03-04/10 .035 6 .006 .034 6 .006 .029 8 .006 .039 6 .006 .059 n .006
04/10-04/18 .015 4 .007 .036 8 .007 .024 8 .006 .033 6 .007 .035 6 .007
04/18-04/24 .031 6 .009 .039 5 .009 .028 & .009 .027 6 .009 .035 6 .009
04/24-05/02 .031 i .007 .039 6 .007 .056 6 .007 .036 5 .007 .034 6 .0c6
0L 02-05/07 .028 8 .009 .09 6 .01 .016 5 .009
05/02-05/08 .038 6 .009 .0 4 & .009

[
05/07-05/16 .028 i .006 .032 & .006 .033 6 .006
05/08-05/16 .032 8 .007 .015 i .007
05/le-05/22 .031 6 .008 .029 j .008 .03v 6 .008
05/16-05/25 .035 l .007 .038 6 .007
05/22-05/29 .011 6 .007 .016 & .007 .01T 6 .007
05/25-05/30 .012 i .007 .017 6 .008
05/29-06/05 .021 6 .007 .025 6 .007 .023 5 .007
05/30-06/05 .021 l .006 .024 6 .009
06/05-06/12 .021 6 .007 .018 6 .001 .028 6 .007 .021 6 .007 .014 6 .006
06/12-06/19 .025 6 007 .030 6 .006 .020 6 .007 .021 5 .vvi .sI* i .00 7

06/19-06/26 .021 5 .007 .043 6 .008 .024 6 .007
c6/19-06/27 .021 6 .007 .036 & .007
06/26-OF/01 .032 6 .006 .019 8 .007 .017 5 .007
06/27-07/03 .021 6 .009 .016 6 .009
07/03-07/10 .076 6 .001 .034 6 .008 .029 6 007 .027 6 .007 .021 6 .007
07/10-07/17 .0Z3 I .006 .035 6 .0C8 .012 5 .*08
07/10-07/18 .031 6 .007 .038 6 .007
07/17-47/24 024 I .007 .029 6 .008 .034 8 .007
07/18-07/24 .031 6 .00* .036 6 .009
07/24-h?/11 .041 6 008 .M2 5 .008 .034 5 .006 .035 6 .007 .030 6 .007
07/11-08/07 .041 6 .008 .039 6 .008 .048 6 .008 .042 6 .no8 .04I 6 .007
08/07-08/ B 6 .022 6 .008 .025 6 .008 .019 6 .007
08/07-08/th .030 $ .007 .022 5 .007

f 08/14-08/21 .031 & .007 .029 6 .007 .036 6 .007
I 08/15-08/21 .028 6 .006 .048 8 .009
4 08/21-08/28 .038 5 .004 .057 & .008 .030 6 .007 .030 6 .007 .034 6 .007

08/28-09/04 .022 8 .008 .029 6 .008 .023 6 .007 .025 & .007 .026 & .007
09/04-09/11 .027 6 .007 .028 6 .068 .029 5 .007 .024 6 .007 .022 6 .007
09/11-09/18 .0g$ 6 .008 .052 6 .008 054 5 .008 .053 8 .003 .053 8 .008

f 09/18-09/25 .025 l .008 .020 6 .007
1 09/18-09/26 .019 6 .006 .018 5 .006 .019 6 .006

09/25-10/02 .017 6 .007 .024 6 .007
09/26-10/02 .010 $ .008 .018 8 .008 .018 6 .008
10/02-10/09 .044 6 .007 .034 6 .007 .049 6 .00n .Os4 6 .008 .043 i .007
10/09-10/16 .026 6 .007 .026 6 .007
10/09-10/17 .026 6 .006 .022 8 .006 .020 & .006
10/16-10/25 .014 5 .007 .009 6 .007
10/17-10/23 .C16 6 .008 .016 ) .006 019 5 .008
10/23-10/50 .035 6 .008 .023 6 .007
10/23-10/31 .035 i .001 .031 6 .006 .042 & .007
10/30-18/06 .029 6 .007 .043 5 .007
10/31-11/06 ,020 6 .009 .014 i .008 .022 6 .009
11/06-11/13 .037 6 .008 .M2 6 .008%
11<06-11/34 .032 6 .007 .036 6 .007 .041 6 .007
11/13 -11/IO .031 5 .00/ .036 5 .007
11/14-11/21 .000 6 .00F .044 6 .008 .031 & .008

# 11/20-11/27 .027 t .007 .026 6 .007
| 31/21-11/27 .023 6 .009 .et0 6 .009 .0?5 8 .009
% 11/27-12/04 .019 6 .006 .017 8 .006 .016 6 .006 .015 6 .006 .016 6 .006

12/04-12/11 .024 6 .007 .037 5 008
12/04-12/12 .028 i .00F .022 6 .006 .027 6 .007

12/85-12/18 .040 6 .006 .036 6 .006
f 12/12-12/18 .036 6 007 .032 6 .007 .033 6 .00F

12/18-12/24 .027 6 .008 .035 & .006 .011 & .008 .024 6 .008 .014 5 .008

At#AJAL ME AN .032 & .019 .034 6 .021 .028 6 .018 .032 8 .020 .032 6 .021

?
NOTES $1MICD'.ON INDICATES A PLUS OR MINUS SIGN

s
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f TABLE IV.1.2 (CONTItd>ED I
( ANALYTICAL DATA FOR AIR-PA?TICULATE SAMPLES

CONCENTRATIONS OF GROSS BETA RADIOACTIVITY IPCI/M38

GROUP II - INTERMEDI ATE DISTANCE LOCATIONS

COLLECTION
PERIOD 15 17 31 32 33A 38

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

C2 01/02-01/09 .041 ; .008 .055 ; .008 .040 i .00C .040 ; .008 .038 i ,008 .044 i .008

01/09-01/16 .042 i .007 .045 i .007 .046 i .008 .043 i .007 .043 i .007 .045 i .008

( 01/16-01/23 .047 i .007 .047 i .007 .048 i .007 .044 i .007 .045 i .007 .047 1 .008

( 01/23-01/30 .046 i .008 .050 i .008 .056 ; .003 .045 i .008 .042 i .008 .048 i .008
01/30-02/06 .022 i .008 .036 i .008 .030 ; .008 .039 i .008 .021 i .008 .025 i .008
02/06-02/13 .051 ; .008 .040 i .008 .049 i .008 .039 i .008 .055 i .008 .050 i .008
02/13-02/21 .033 i .006 .038 ; .006 .042 ; .007 .033 i .006 .039 i .006 .043 i .007
02/21-02/27 .037'l .009 .030 ) .00? .04 i .01 .036 i .009 .04 i .01 .047 i .009

G2/27-03/06 .022 i .008 .037 i .008 .035 i .008 .038 i .008 .037 i .003 .045 i .008
03/06-03/13 .038 i .007 .040 ; .007 .047 i .008 .040 ; .007 .039 i .008 .056 i .008
03/13-03/21 .022 i .007 .021 i .007 .024 i .007 019 i .007 .015 i .007 .029 i .007
05/21-03/28 .026 i .008 .028 i .008 .028 i .008 .025 i .006 .026 i .008 .026 i .008
03/28-04/03 .044 i .009 .039 i .008 .037 i .009 .034 i .009 .031 i .009 .041 i .009
04/03 04/10 .033 i .006 .034 i .006 .039 i .006 .034 i .006 .035 i .006 .041 i .006
04/10-04/18 .033 i .006 .033 i .006 .037 i .007 .030 ; .006 .033 i .007 .038 1 .007
04/18-04/24 .931 i .009 .030 i .009 .029 i .009 .026 ; .009 .032 i .009 .027 i .009
04/24-05/02 .040 i .007 .032 i .007 .032 i .007 .036 i .007 .033 i .007 .039 i .007
05/02-05/07 .05 i .01 .04 i .01 .04 i .01 .34 i .01 .03 i .01 .04 i .01
05/07-05/16 .032 i .006 .024 i .006 .031 ; .006 .028 i .006 .024 i .006 .027 i .006

05/16-05/22 .035 i .009 .015 i .009 .033 i .009 .032 i .008 .033 ; .009 .037 i .009
05/22-05/29 .020 ; .009 .033 i .009 .014 i .007 .014 i .007 .016 i .007 .016 i .007

[ 05/29-06/05 .017 i .008 .020 i .00d .030 i .008 .017 i .007 .022 ) .008 .027 i .008
06/05-06/12 .015 i .007 .019 i .007 .027 i .007 .017 i .007 .024 i .007 .020 i .007
06/12-06/19 .025 i .007 .029 i .008 .027 i .008 .029 i .007 .027 i .008 .024 i .007
D4/1?-06/26 .020 i .007 .028 i .008 .029 i .008 .024 i .008 .028 i .008 .027 i .008

[
06/26-07/03 .024 i .009 .0Z7 i .008 .024 i .008 .018 i .007 .016 i .008 .025 i .008
07/03-07/10 .029 i .007 .030 ; .007 .027 i .007 .028 i .007 .026 i .007 .028 i .007

07/10-07/17 .034 ; .008 .033 i .008 .023 i .008 .040 ; .008 .030 i .008 .026 i .008
07/17-07/24 .025 i .008 .027 i .008 .027 i .008 .028 i .008 .035 i .008 .033 i .008

07/24-37/31 .033 i .008 .032 i .008 .026 i .008 .031 5 .007 .034 i .008 .044 i .008

[ 07/31-08/07 .041 i .008 .043 i .008 .036 i .008 .041 i .003 .037 i .008 .037 i .008

08/07-08/14 .026 i .008 .030 1 .008 .028 i .008 .020 i .007 .031 ; .008 . 'st .008
08/14-08/21 .036 i .007 .035 i .007 .042 i .007 .433 i .007 .039 i .008 .035 i .007

08/21-OS/28 .031 ; .007 .031 i .008 .037 i .008 .034 i .007 .031 ; .008 .035 i .008

[ 08/28-09/04 < .007 .019 i .008 .018 i .008 .020 i .007 .027 i .003 .019 i .007

09/04-09/11 IA) .027 i .008 .029 i .008 .016 i .007 .023 i .008 .032 i .008
09/11-09/18 .039 i .009 .051 ; .008 .055 i .008, .066 i .008 .048 i .008 .048 i .008
09/18-09/26 .023 i .006 .025 i .007 .027 i .007 .022 i .006 .017 i .007 .028 i 007
09/26-10/02 .016 ; .008 .018 i .009 .016 i .008 .016 i .008 .020 ; .009 .013 i .008

[ 10/02-10/09 .044 i .007 .036 i .008 .048 i .008 .041 ; .008 .047 i .008 .046 i .008
10/09 4 0/17 .017 i .007 .015 i .006 .024 i .006 .011 i .006 .028 i .006 .020 i .006

10/17-10/23 .020 1 .009 .023 ) .008 .056 i .009 .030 i .008 .016 i .008 .024 ; .008

10/23-10/31 .040 i .007 .041 i .007 .039 5 007 .038 i .007 .035 i .006 .040 i .007g
10/31-11/06 .032 ; .009 .032 i .009 .031 ; .009 .028 i .009 .036 i .009 .026 i .009

p

11/06-11/14 .036 i .007 .039 i .007 .031 i .007 .038 i .007 .047 i .007 .045 i .00/

11/14-11/21 .035 ; .008 .037 i .008 .021 i .007 .029 i .007 .030 ; .007 .034 i .008
11/21-11/27 .037 i .009 .047 i .009 .031 i .009 .026 i .009 .029 i .009 .026 i .009

11/27-12/04 .017 ) .006 .013 i .006 .020 i .006 .017 i .006 .022 i .006 .022 ; .006

L 12/04-le/12 .027 i .007 .028 i .006 .026 i .007 .020 i .006 .028 i .006 .025 i .007

12/12-12/18 .034 i .007 .036 i .007 .040 i .007 .033 i .007 .036 i .007 .037 i .007

12/18-12/24 .024 i .008 .030 ; .008 .028 i .008 .028 i .008 .024 i .008 .031 i .008

ANNUAL PCAN .031 ; .020 ,932 i .018 .033 i .020 .031 i .021 .031 ; .018 .034 i .020

NOTES: SENICOLON INDICATES A PLUS OR MINUS SIGN
( Al PUMP OUT OF SERVICE

|., ,.
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f TABLE IV.1.3
A ANALYTICAL DATA FOR AIR-PARTICULATE SAMPLES

CONCENTRATIONS OF GROSS BETA RADI0 ACTIVITY IPCI/M3)

GROUP III - DISTANT LOCATIONS

COLLECTION
PERIOD 12A 12D

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

82 01/04-01/11 .043 i .006 .043 i .008
01/11-01/18 .043 i .007 .036 i .007

f 01/18-01/25 .046 i .007 .043 i .007
01/25-02/01 .047 i .008 .042 i .007( 02/01-02/08 .036 i .008 .037 i .008
02/08-02/16 .051 i .007 .051 i .007
02/16-02/22 .042 i .009 .038 i .008

{ 02/22-03/01 .053 ) .009 .031 ; .008

03/01-03/08 .045 i .008 .033 i .008
03/08-03/15 .042 i .008 .039 i .007
03/15-03/22 .019 i .008 .015 i .007

[
03/22-03/29 .027 i .008 .027 i .008
03/29-04/05 .035 i .008 .039 i .008
04/05-04/12 .044 i .006 .041 ) .006
04/12-04/19 .037 i .008 .039 i .007
04/19-04/26 .020 i .008 .034 i .008

[ 04/26-05/03 .038 i .007 .040 i .007
05/03-05/10 .029 i .007 .039 i .007
05/10-05/17 .024 i .007 .021 i .007
05/17-05/24 .031 i .007 .031 i .007
05/24-06/01 .025 i .007 .015 i .006
06/01-06/07 .022 i .009 .018 i .008
06/07-06/14 .029 i .007 .028 i .007
06/14-06/21 .030 ; .006 .023 i .007
06/21-06/28 .033 i .008 .029 i .007

[ 06/28-07/06 .025 1 .007 .017 i .006
07/06-07/12 .032 i .009 .028 i .008
07/12-07/19 032 i .008 .034 i .008
07/19-07/26 .030 i .008 .028 i .007

[.
07/26-08/02 .029 i .008 .027 i .007
08/02-08/09 .037 i .008 .040 i .008
08/09-08/16 .020 i .007 .020 ; .007

08/16-08/23 .027 i .007 .033 i .007
08/23-08/30 .037 i .009 .033 i .007( 08/30-09/07 .026 i .007 .021 i .006
09/07-09/13 .039 i .009 .042 i .009
09/13-09/20 .048 i .008 .037 i .008
09/20-09/27 .017 i .007 .023 i .007
09/27-10/04 .021 i .007 .011 i .007
10/04-10/12 .039 i .007 .042 i .007
10/12-10/18 .021 1 .009 .015 i .00S
10/18-10/25 .013 i .007 .009 i .007
10/25-11/01 .039 i .008 .042 i .008

i 11/01-11/08 .033 i .007 .027 i .008
4 11/08-11/15 IA) .025 i .008

11/15-11/22 .024 i .007 .033 i .008
11/22-11/29 .026 i .007 .040 i 408

I 11/29-12/06 .018 i .006 .022 i .006
12/06 4c/13 .039 i .008 .029 i .008%
12/13-12/20 .023 i .006 .029 i .006
12/20-12/27 .029 i .007 .037 i .007

ANNUAL MEAN .032 i .019 .031 i .019

[ NOTE: SEMICOLON INDICATES A PLUS OR HINUS SIGN
(Al SAHPLER OUT OF SERVICE

.
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TABLE IT.1.4

MONTHLY MEAN VALUES OF WEEKLY AIR PARTICULATE SAMPLES

CONCENTRATIONS OF GROSS BETA RADIOACTIVITY (pCi/m 3)

Collection GROUP I STATIONS (a) Collection GROUP II STATIONS (b) Collection GROUP III STATIONS (c. )
Pe ric6 Min. Max. Mean Period Min. Max. Mean Period Min. Max. Mean

01/03/82-01/30/82 .038 .061 .0461 014 01/02/82-01/30/82 .032 .056 .0441 011 01/04/82-02/01/82 .036 .047 .0431 006

01/30/82-02/28/82 .027 .052 .0411 017 01/30/82-02/28/82 .021 .060 .0 38 + .018 02/01/82-03/01/82 .031 .053 .0421 016

02/28/82-03/27/82 .018 .048 .0321 019 02/27/82-03/28/82 .015 .056 .4311 020 03/01/82-03/29/82 .015 .045 .0311 022

.037 .01003/27/82-04/24/82 .031 .041 .036+.007 33/27/82-04/24/82 .024 .044 .0341 010 03/29/R2-04/26/82 .028 .044 1

C4/24/82-05/30/82 .012 .038 .0302 017 04/24/82-05/30/82 .311 .050 .030+.018 04/26/82-06/01/82 .015 .040 .0291 016

05/30/82-06/27/82 .016 .031 .0231 009 05/29/82-06/27/82 .014 .043 .0241 011 06/01/82-06/28/82 .0 18 .033 .0261 010

06/27/82-07/31/82 .0 19 .043 .029+.014 06/26/82-07/31/82 .016 .044 .029+.013 06/2d/82-07/26/82 .017 .034 .0281 011

07/31/82-08/28/82 .0 17 .043 .0341 017 07/31/82-08/28/82 .019 .048 .0341 014 07/26/82-08/30/82 .020 .040 .030+.014

.032 .02208/28/82-09/25/82 .020 .054 .0311 023 GR/28/82-09/26/82 <.007 .066 .0301 027 08/30/82-09/27/82 .0 17 .048 1

09/25/82-10/30/82 .011 .049 .0311 026 09/25/82-10/31/82 .009 .056 .028+.024 09/27/82-11/01/82 .009 .042 .025+.027

10/30/82-11/27/82 .024 .055 .036+.021 10/30/82-11/27/82 .020 .047 .0321 014 11/01/82-11/29/8.! .024 c340 .0301 012
_

11/27/82-12/24/82 .020 .038 .0291 012 11/27/82-12/24/02 .013 .040 .027+.015 11/29/82-12/27/8.! .018 .039 .028+.014

ovsrall .011 .061 .0341 021 C.007 .066 .0321 020 .009 .053 .032+.019

(4) Group I consists of Stetions 1A, 1B, and 2

(b) Group II consists of Stations 3A, 48, 5, 6B, 14, 16, 17, 31, 32, 331, and.38

(c) Group III consists of Stations 12A and 12D

- . _ _ _ _ _ _ _ _ _ _ _ _ _
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TAbl.E IV 1.',

ANALYTICAL DATA FOR MONTil13 COMPOSITE AIR PARTICULATE SAMPLES
cat 9tA SPECTRth ANALYSIS

3NUCLIDE CONCENTRATION (pCi/m )

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

01/02,03/82- 1A .13!.09 <.007 <.4 <.4 <.02 <.1. <.2 <.01 <.008 <.02

01/30/82 1B .10 .09 <.01 <.3 <.3 <.02 <.06 <.2 <.009 <.008 <.02
2 .12 .08 <.007 <.3 <.3 <.02 <.09 <.1 <.007 <.008 <.02.
3A .15!.09 <.008 <.4 <.4 <.02 <.09 <.2 <.01 <.008 <.02
4B .101.09 <.007 <.5 <.4 < 02 <.1 <.2 <.008 <.009 <.02
5 .12!.09 <.008 <.4 <.4 <.02 <.08 <.2 <.009 <.008 <.02
6B .14!.09 <.008 c. 4 <.4 <.02 <.1 <.2 <.01 <.008 <.02
14 .10!.07 <.009 <.4 <.4 <.02 <.09 <.1 <.009 <.008 <.02
15 .09!.08 <.009 <.4 <.3 <.02 <.08 <.2 <.009 <.009 <.02
17 <.1 <.007 <.4 <.3 <.02 <.07 <.1 <.008 <.007 <.02
31 <.1 <.009 <.3 <.4 <.02 <.08 <.2 <.01 <.008 <.02
32 .08!.08 <.008 <.4 <.3 <.02 <.1 <.1 <.008 <.006 <.02
38 .13!.09 <.007 <.4 <.4 <.02 <.09 <.2 <.007 <.009 <.02
33A .12 .08 <.007 <.4 <.3 <.02 <.1 <.2 <.009 <.008 <.02

01/04/82 - 12A .11!.08 <.007 <.4 <.4 <.02 <.09 <.1 <.009 <.008 <.02

02/01/82 12D <.1 <.008 <.4 <.3 <.02 <.08 <.2 <.007 <.008 <.02

01/30/82 - 1A .11!.09 <.007 <.3 <.3 <.01 <.1 <.2 <.01 <.007 <.02
02/27,28/82 IB .19 .08 <.008 <.2 <.2 <.01 <.09 <.1 <.008 <.007 <.02

2 .12 .08 <.007 <.3 <.3 <.01 <.08 <.1 <.009 <.008 <.02
3A .12!.09 <.008 <.3 <.3 <.01 <.08 <.1 <.009 <.008 <.02
4B .13 .08 <.007 <.2 <.3 <.01 <.08 <.1 <.009 <.008 <.02
5 .15!.08 <.008 <.3 <.3 <.02 <.08 <.2 <.009 <.008 <.02
6B .12 .09 <.008 <3 <.4 <.02 <.06 <2 <.009 <.009 <.02
14 .14 .08 <.007 <.3 <.3 <.01 <.08 <.1 <.008 <.007 <.02
15 .12 .08 <.01 <.3 <.3 <.01 <.08 <.2 <.009 <.008 <.02
17 .09 .08 <.006 <.3 <.3 <.02 <.09 <.1 <.009 <.007 < 02
31 .15!.08 <.009 <.3 <.3 <.02 <.09 <.2 <.009 <.008 <.02
32 .10!.08 <.007 <.3 <.3 <.02 <.09 <.1 <.008 <.008 <.02
38 .14!.09 <.008 <.3 <.4 <.01 <.1 <.2 <.01 <.009 <.02
33A .11!.08 <.006 <.3 <.2 <.02 <.08 <.1 <.008 <.007 <.02

02/01/82 - 12A .1!.1 <.009 <.3 <.3 <.02 <.1 <.2 <.009 <.009 <.02

03/01/82 12D .091.08 <.008 <.2 <.3 <.02 <.09 <.1 <.008 <.008 <.02

_ _ _ _ _ _ _ _ .
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TABI.E IV 1.5
ANALYTICAL DATA FOR MONTilLY COMPOSITE AIR PARTICULATE SAMPLES

CAMMA SPECTRUM ANALYSIS
3NUCLIDE CONCENTRATION (pCi/m )

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

02/27.28/82 1A .08!.07 <.009 <.1 <.2 <.01 <.08 <.1 <.009 <.009 <.02
3/27,28/82 IB <.08 <.007 <.08 <.1 <.01 <.08 <.09 <.009 <.007 <.02

2 .10!.08 <.01 <.1 <.2 <.02 <.08 <.1 <.01 <.01 <.02
3A (.1 <.007 <.1 <.2 <.02 <.09 <.1 <.009 < 009 <.02
4B .11 .08 <.009 <.1 <.2 <.01 <.1 <.1 <.01 <.008 <.02
5 .08!.07 <.007 <.1 <.2 <.01 <.09 <.1 <.009 <.009 <.02
6B <.1 <.007 <.2 <.2 <.02 <.08 <.1 <.009 <.008 <.02
14 .10!.06 < 009 <.2 <.2 <.01 <.1 <.1 <.009 <.008 <.02
15 .12!.07 <.007 <.2 <.2 <.02 <.1 <.1 <.009 <.008 <.02
17 .11!.06 <.008 <.2 <.2 <.02 <.07 <.1 <.007 <.008 <.02
31 .08 .08 <.009 < . 2. <.2 <.01 <.1 <.1 <.01 <.007 <.02
32 .08!.07 <.008 <.2 <.2 <.02 <.1 <.1 <.008 <.008 <.02 4

38 <.1 <.008 <.2 <.2 <.01 <.1 <.1 <.01 <.009 <.02
33A <.09 <.006 <.2 <.2 <.02 <.07 <.1 <.009 <.008 <.02

03/01/82 - 12A .10!.08 <.01 <.2 <.2 <.01 <.09 <.1 <.009 <.008 <.02
03/29/82 12D .12!.07 <.007 <.2 <.2 <.02 <.1 <.1 <.008 <.009 <.02

03/27,28/82 - 1A .14 .07 <.005 <.2 <.2 (.01 <.06 <.1 <.007 <.007 <.01
05/02/82 IB .11t.06 <.006 <.2 <.2 <.01 <.05 <.1 <.006 <.005 <.01

| 2 .16!.08 <.007 <.3 <.2 <.02 <.05 <.1 <.006 <.006 <.02
3A .14!.06 <.006 <.3 <.3 <.01 <.07 <.1 <.006 <.006 <.01
4B .12 .08 <.008 <.3 <.3 <.01 <.08 <.1 <.007 <.006 <.02
5 .13 .07 <.007 <.3 <.3 <.02 <.07 <.1 <.007 <.007 <.02
6B .14!.06 ~<.006 <.2 <.3 <.02 <.07 <.1 <.006 <.007 <.02
14 .12!.07 <.006 <.2 <.2 <.01 <.08 <.1 <.006 <.006 <.01
15 .18!.07 <.005 <.2 <.3 <.01 <.08 <.1 <.006 <.006 <.02
17 .13!.07 <.006 <.3 <.3 <.02 <.04 <.1 <.006 <.007 <.02
31 .15!.07 <.007 <.2 <.3 <.01 <.08 <.1 <.007 <.006 <.02
32 .13 .07 <.007 <.3 <.3 <.01 <.07 <.1 <.008 <.006 <.02
38 .12 .07 <.005 <.3 <.2 <.01 <.06 <.1 <.007 <.006 <.02
33A .16 .08 <.007 <.3 <.2 <.02 <.06 <.1 <.008 <.007 <.02

03/29/82 - 12A .11 .07 <.006 <.3 <.3 <.01 <.07 <.1 <.005 <.006 <.02
05/03/82 12D .15!.06 <.005 <.2 <.2 <.01 <.06 <.1 <.006 <.005 <.01
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TABLE IV 1.5
ANALYTICAL DATA FOR MONTilLY C0tiPOSITE AIR PARTICULATE SAMPLES

GAMMA SPECTRUM ANALYSIS
3NUCLIDE CONCENTRATION (pCi/m )

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

05/02/82 - 1A .13 .09 <.007 <.3 <.3 <.02 <.07 <.1 <.009 <.008 <.02
05/29,30/82 1B .10 .07 <.006 <.2 <.3 <.02 <.08 <.1 <.008 <.008 <.02

2 .09 .08 <.008 <.3 <.3 <.02 <.08 <.1 <.007 <.008 <.02
3A <.1 <.007 <.3 <.3 <.02 <.07 <.1 <.008 <.008 <.02
4B <.1 <.009 <.3 <.3 <.02 <.07 <.2 <.008 <.008 <.02
5 .10 .07 <.008 <.3 <.3 <.02 <.1 <.1 <.008 <.008 <.02
6B <.1 <.009 <.3 <.3 <.02 <.07 <.1 <.007 <.008 <.02
14 .11t.08 <.008 <.2 <.3 <.02 <.1 <.1 <.007 <.007 <.02
15 .13 .08 <.007 <.3 <.3 <.02 <.08 <.1 <.008 <.008 <.02
17 <.09 < 008 <.3 <.3 <.02 <.08 <.1 <.009 <.008 <.02
31 .10t.09 <.009 <.3 <.4 <.02 <.1 <.1 <.009 <.008 <.03
32 .131.08 <.007 <.3 <.3 <.02 <.09 <.1 <.007 <.008 <.C2

38 .11!.09 <.008 <.3 <.3 <.02 <.06 <.2 <.008 <.008 <.02
33A .122.09 <.008 <.3 <.3 <.02 <.07 <.1 <.008 <.007 <.02

05/03/82 - 12A .10!.08 <.007 <.3 <.3 <.02 <.09 <.1 <.008 <.007 <.02

06/01/82 12D .12 .07 <.008 <.3 <.3 <.02 <.09 <.1 <.008 <.006 <.02

05/29,30/82 - 1A .091.06 <.007 <.1 <.2 <.01 <.09 <.09 <.007 <.007 <.02

07/03/82 IB .091.06 <.005 <.1 <.2 <.01 <.06 <.08 <.006 <.005 <.01
2 .08 .06 <.006 <.2 <.2 <.01 <.07 <.1 <.007 <.006 <.02

3A <.08 .<.005 <.2 <.2 <.01 <.07 <.1 <.006 <.006 <.02
4B .10!.06 <.007 <.2 <.2 <.01 <.08 <.1 <.007 <.006 <.02
5 .10 .06 <.007 <.2 <.2 <.01 <.06 <.1 <.007 <.007 <.01
6B .09 .07 <.007 <.2 <.2 <.02 <.07 <.1 <.006 <.007 <.02
14 .062.05 <.006 <.2 <.2 <.01 <.05 <.1 <.006 <.005 <.02

15 .112.07 <.006 <.3 <.2 <.01 <.06 <.1 <.007 <.006 <.02

17 .072.06 <.006 <.2 <.2 <.01 <.07 <.1 <.007 <.006 <.02
31 .12!.06 <.006 <.2 <.2 <.02 <.08 <.1 <.007 <.007 <.02

32 .09!.07 <.007 <.3 <.3 <.02 <.08 <.1 <.007 <.007 <.02

38 .08!.07 <.007 <.3 <.3 <.02 <.08 <.1 <.008 <.006 <.02

33A <.09 <.006 <.3 <.3 <.02 <.06 <.1 <.008 <.007 <.02

06/01/82 - 12A .07 .06 <.006 <.2 <.2 <.01 <.08 <.1 <.006 <.006 <.02

07/06/82 12D .05!.05 <.006 <.2 <.2 <.01 <.08 <.1 <.006 <.006 <.02

_ _ _ _ - _ _ _ _ _ _ _
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TABLE TV 1.5
ANALYTICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES

GAMMA SPECTRUM ANALYSIS
3NUCLIDE' CONCENTRATION (pCi/m )

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

07/03/82- 1A .15!.09 <.008 <.2 <.3 <.02 <.05 <.1 <.008 <.008

07/31/82 IB .162.07 <.007 <.2 <.2 <.01 <.07 <.1 <.007 <.006
2 .12 .08 <.008 <.2 <.3 <.02 <.08 <.1 <.01 <.008
3A .11!.07 <.006 <.2 <.2. <.01. <.07 <.1 <.007 <.008
4B .22 .09 <.008 <.2 <.2 <.02 <.09 <.1 <.008 <.008
5 .14!.07 <.008 <.2 <.2 <.01 <.09 <.1 <.008- <.007
6B .10!.08 <.006 <.2 <.2 <.01 <.08 <.1 <.007 <.006
14 .152.08 <.006 <.2 <.3 <.02 < 07 <.1 <.008 <.008
15 .18 .08 <.007 <.3 <.2 <.02 <.07 <.1 <.007 <.008
17 .11 .07 <.008 <.2 <.3 <.02 <.09 <.1 <.008 <.008 I

31 .14 .09 <.007 <.2 <.3 <.01 <.1 <.2 <.009 <.008
32 <.1 <.008 <.2 <.2 <.01 <.08 <.1 <.007 <.007
38 .112.08 <.008 <.2 <.3 <.02 <.06 <.1 <.009 <.008
33A .112.02 <.008 <.2 <.2 <.02 <.07 <.1 <.007 <.007

07/06/82- 12A .092.07 <.007 <.2 <.3 <.02 <.1 <.1 <.007 <.008
08/02/82 12D .142.09 <.008 <.2 <.3 <.01 <.09 <.1 <.009 <.008

07/31/82- 1A .11 .06 < 007 <.08 <.2 <.01 <.08 <.09 <.008 <.007
08/28/82 1B .12 .07 <.007 <.09 <.1 <.01 <.06 <.1 <.007 <.008

2 .07 .07 <.006 <.09 <.1 <.01 <.07 <.09 <.007- <.006
3A .11!.07 <.009 <.1 <.2 <.01 <.07 <.1 <.007 <.008
4B .11!.07 <.007 <.08 <.1 <.01 <.09 <.1 <.007 <.007
5 .11 .07 <.007 <.09 <.2 <.01 <.09 <.1 <.008 <.008
6B .11 .07 <.008 <.1 <.1 <.01 <.1 <.1 <.008 <.007
14 .09!.07 <.006 <.09 <.1 <.01 <.06 <.1 <.008 <.006
15 .09!.06 <.007 <.09 <.1 <.01 <.06 <.09 <.009 <.007
17 .12 .07 <.009 <.1 <.2 <.01 <.1 <.1 <.01 <.008
31 .08!.06 <.006 <.09 <.1 <.01 <.08 <.1 <.008 <.008
32 .111.06 <.007 <.1 <.1 <.01 <.09 <.08 <.009 <.008
38 <.09 <.007 <.1 <.1 <.01 <.07 <.09 <.006 <.007
33A .10!.07 <.008 <.1 <.2 <.02 <.07 <.1 <.009 < 007

08/02/82- 12A .12 .07 <.007 <.1 <.2 <.01 <.09 <.1 <.009 <.007'

08/30/82 12D .11!.07 <.007 <.1 <.2 <.01 <.07 <.1 <.008 <.007
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TAltLE IV 1.5
ANALYTICAL DATA FOR MONTHLY COMPOSITE AIR PARTICULATE SAMPLES

CAMMA SPECTRUM ANALYSIS
3NUCLIDE CONCENTRATION (pci/m )

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

08/28/82- IA .07 .06 <.007 <.2 <.2 <.01 <.07 <.1 <.007 <.006 <.02

10/02/82 IB .07!.05 <.006 <.1 <.2 <.009 <.06 <.09 <.006 < 005 <.01
2 <.07 <.007 <.1 <.2 <.01 <.07 <.1 <.007 <.005 <.01
3A <.07 <.006 <.1 <.2 <.01 <.08 <.1 <.006 <.006 <.01
4B <.08 <.006 <.2 <.2 <.01 <.06 <.09 <.008 <.006 <.02
5 .052.05 <.006 <.1 <.2 <.01 <.06 <.08 <.007 <.006 <.01
6B <.08 <.006 <.1 <.2 <.01 <.08 <.1 <.006 <.005 <.01
14 <.06 <.006 <.1 <.1 <.01 <.08 <.08 <.006 <.006 <.01
15 .09 .08 <.008 <.2 <.2 <.02 <.1 <.1 <.008 <.009 <.02
17 <.07 <.006 <.2 <.2 <.01 <.05 <.09 <.006 <.006 <.01
31 .07 .06 <.006 <.1 <.2 <.02 <.07 <.09 <.007 <.006 <.02
32 .07 .06 <.005 <.1 <.2 <.01 <.06 <.09 <.006 <.005 <.01
38 <.07 <.007 <.2 <.2 <.01 <.05 <.1 <.006 <.006 <.02
33A .06!.05 <.006 <.1 <.1 <.009 <.07 <.1 <.006 <.006 <.01

08/30/82- 12A .08 .06 <.007 <.1 <.2 <.01 <.07 <.09 <.007 <.006 <.02

10/04/82 12D .09 .05 <.005 <.1 <.2 <.01 <.06 <.09 <.007 <.006 <.02

10/02/82- 1A .10!.07 <.007 <.09 <.2 <.01 <.09 <.09 <.007 <.008 <.02
10/30,31/82- IB <.08 <.007 <.08 <.1 <.01 <.09 <.1 <.007 <.007 <.01

2 .09!.07 <.008 <.1 <.1 <.02 <.06 <.09 <.009 <.009 <.02

3A .07!.06 <.007 <.09 <.1 <.01 <.09 <.09 <.009 <.007 <.02
4B .10!.08 <.007 <.09 <.2 <.01 <.1 <.1 <.009 <.008 <.02
5 .09!.07 <.008 <.08 <.2 <.01 <.06 <.1 <.009 <.008 <.02 |

6B <.08 <.007 <.08 <.1 <.01 <.09 <.1 <.007 <.006 <.01
14 .07!.06 <.006 <.08 <.1 <.01 <.08 <.09 <.007 <.008 <.01
15 .09 .07 <.008 <.09 <.1 <.01 <.08 <.1 <.008 <.008 <.02 1

17 .07!.06 <.006 <.08 <.1 <.01 <.09 <.1 <.008 <.007 <.02 |

31 .13!.07 <.008 <.09 <.1 <.01 <.09 <.1 <.008 <.007 <.02
32 .06!.06 <.007 <.08 <.1 <.01 <.07 <.08 <.008 <.007 <.02

38 .09!.06 <.008 <.08 <.1 <.02 <.07 <.09 <.009 <.003 <.02
33A .07!.06 <.007 <.08 <.1 <.01 <.11 <.08 <.007 <.007 <.02

10/04/82- 12A .07 .07 <.008 <.1 <.2 <.01 <.08 <.1 <.009 <.008 <.02

11/01/82 12D .10!.07 <.007 <.09 <.1 <.01 <.09 <.1 <.008 <.007 <.01
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TABLE IV.2.1
ANALYTICAL DATA FOR PRECIPITATION SAMPLES

CONCENTRATION tPC/L3

STATION COLLECTION YOLUME RADI0 ACTIVE
CODE PERIDO ELITERS) G. BETA SR-89 SR-90 CESIUM

....... ........... ...... . == ... _ . ....._ .---- ............._

IA 82 01/09-02/06 2.10 26 52 < 4 .7 i .5 < .6
02/06-03/06 .65 14 i4
03/06-04/03 1.4 6 12
04/03-05/02 2.90 < 2
05/02-06/05 3.20 < 2 < .4 < .2 < .4
06/05-07/10 4.95 2 &2
07/10-08/07 .650 7 53
08/07-09/11 2.40 5 12 < .4 < .2 < .2y
09/11-10/09 2.17 4 ;2 < .6 < .2 < .4
10/09-11/06 1.75 3 52 < 2 < .5 .9 i .6
11/06-12/04 2.0 < 2
12/04-01/08 .780 < 4

ANNUAL MEAN 6 ; 14 < 1.5 .4 i .5 .5 i .5

15 82 01/09-02/06 2.10 12 52 < 5 < .5 < 1
02/06-03/06 .65 21 &4
03/06-04/03 1.55 8 12
04/03-05/02 2.65 7 i2
05/02-06/05 3.05 7 12 < .4 <.2 .4 i .4
06/05-07/10 5.0 2 12
07/10-08/07 .600 15 &3
08/07-09/11 2.15 13 12 < .5 .4 i .3 < .2

I 09/11-10/09 2.25 3 52 < .7 < .3 < .3
10/09-11/06 1.70 14 ;2 < 2 .8 i .4 .7 i .6
11/06-12/04 1.0 3 12
12/04-01/08 .300 < o

ANNULL MEAN 9 i 12 < 1.7 .4 i .5 .5 i .6

4H 82 01/09-02/06 1.65 8 i2 5 i4 < .4 < .9
02/06-03/06 1.55 3 12
03/06-04/03 1.1 < 2
04/03-05/02 3.65 2 12
05/02-06/05 2.90 3 52 < .4 .3 i .2 < .3
06/05-07/10 3.75 < 2
07/10-08/07 1.070 10 52
08/07-09/11 2.10 3 12 < .6 < .3 < .2
09/11-10/09 2.03 5 12 <.7 < .3 < .4
10/09-11/06 2.10 3 12 < 1 .4 i .3 1.0 ; .6

11/06-12/04 2.0 < 2
| 12/04-01/08 1.500 < 2

ANNUAL MEAN 4 ;5 1.5 5 3.9 .3 i .1 .6 i .7

MEAN IIA,1B) 8 ; 13 < 1.6 .4 i .4 .5 i .6

MEAN-ALL STATIONS 6 i 11 1.6 5 3.4 .4 i .4 .5 i .6

NOTE SEMICOLON INDICATES A PLUS OR MINUS SIGN

<
l

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

CONCENTRATION IPC/SQ. HI

STATION COLLECTION VOLUME RADIDACTIVE
CDOE PERIDO (LITERS) G. BETA SR-89 SR-90 CESIUH

*
....... ............... ...... =_- _ == ............. ............. .............

lA 82 01/09-02/06 2.10 1600 i 100 < 400 50 5 30 < 40
02/06-03/06 .65 280 1 80
03/06-04/03 1.6 300 i 100
04/03-05/02 2.90 < 200
05/02-06/05 3.20 < 200 < 40 < 20 < 40
06/05-07/10 4.95 300 5 300
07/10-08/07 .650 140 i 60
08/07-09/11 2.40 400 i 100 < 30 < 20 < 10
09/11-10/09 2.17 200 1 100 < 40 < 20 < 30
10/09-11/06 1.75 140 ; 90 < 100 < 30 50 5 30
11/06-12/04 2.0 < 100
12/04-01/08 .780 < 100

6

ANNUAL HEAN 330 i 820 < 122 28 i 26 34 1 30

IB 82 01/09-02/06 2.10 800 i 100 < 300 < 30 < 70
02/06-03/06 .65 420 i 80
03/06-04/03 1.55 400 i 100
04/03-05/02 2.65 600 5 200
05/02-06/05 3.05 700 ; 200 < 40 < 20 40 1 40
06/05-07/10 5.0 300 1 300
07/10-08/07 .600 280 1 60
08/07-09/11 2.15 900 i 100 < 30 20 1 20 < 10
09/11-10/09 2.25 200 1 100 < 50 < 20 < 20
10/09-11/06 1.70 700 i 100 < 90 40 ; 20 40 5 30
11/06-12/04 1.0 100 1 60
12/04-01/08 .300 < 60

ANNUAL MEAN 442 3 584 < 102 26 ; 18 36 i 46

I 4H 82 01/09-02/06 1.65 400 1 100 300 i 200 < 20 < 50
02/06-03/06 1.55 150 1 90
03/06-04/03 1.1 < 60

L 04/03-05/02 3.65 300 & 200
05/02-06/05 2.90 300 1 200 < 40 30 5 20 < 30
06/05-07/10 3.75 < 200

F 07/10-08/07 1.070 320 1 70
08/07-09/11 2.10 2CJ ; 100 < 40 < 20 < 20
09/11-10/09 2.C3 300 1 100 < 40 < 20 < 20
10/09-11/06 2.10 200 5 100 < 80 30 1 20 60 1 40
11/06-12/04 2.0 < 100
12/04-01/08 1.500 < 90

%
| ANNUAL HEAN 218 1 212 100 1 226 24 5 11 36 i 36

# HEAN (1A,1BI 382 1 692 < 112 27 1 21 35 5 37

NEAN-ALL STATIONS 329 3 597 108 ; 241 26 i 18 35 1 35
i

NOTE: SEMICOLON INDICATES A PLUS OR HINUS SIGN

l

1
L

. .

.

. _ - _ - _ _ - _ _ .
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IABLE IV.3.1
ANALYTICAL DATA FOR SURFACE MATER CRA8 SAMPLES

CONCENTRAT10ft iPC/LB

STATION COLLECTION G. ALPHA G. ALPHA G. BETA G.8 ETA
CODE DATE SOLUBLE IPCOLUBLE I A B SOLUBLE INSOLUBLE IAI
-_ ... .....- -- ...._ __ _....

1Q 82 01/09 <.7 E0 i 20 3 12 60 & 40
02/06 < .7 21 18 < 2 60 i 10
03/06 1 11 80 1 50 < 2 < 100
04/03 < .8 70 & 20 < 2 60 i NO
05/02 < .8 40 1 22 < 2 < 40
06/05 < .8 20 & 10 < 2 50 1 20
07/10 < 1 60 1 40 < 2 < 70
08/07 < 1 < 30 < 2 < 80
09/11 < .4 < 10 3 12 < 100
10/09 < .9 30 i 10 3 &2 < 100
11/06 < .9 30 6 20 7 i3 40 1 40

At#4UAL NEAN .8 i .4 40 & 24 3 13 69 8 46

4F 82 01/09 1.0 i .9 50 5 20 7 12 60 1 30
02/0e < 1 29 i9 4 52 60 1 10
03/06 < .7 50 5 40 3 i2 < 100
04/03 < .7 40 & 20 < 2 60 & 20
05/02 < .7 30 i 10 < 2 51 19
06/05 < .8 20 1 10 < 3 50 1 20
07/10 < 1 26 i9 4 12 60 i 9
08/07 < 1 30 & 10 < 2 50 1 20
09/11 < .8 10 &9 3 12 20 & 20
10/09 < .9 40 1 20 < 2 60 ; 40

11/06 < .8 13 &9 5 &2 40 1 20
12/04 < .7 20 1 10 < 2 70 & 30

At#JUAL NE AN .8 i .3 31 & 24 3 ;3 57 i 37

4A 82 01/09 < .8 40 1 20 4 &3 60 & 40
02/06 < 1 23 58 2 52 60 &7
03/06 < 1 60 & 50 < 2 < 100
04/03 1 11 50 & 20 < 2 50 i *0
05/02 < .6 30 & 20 < 2 40 5 30
06/05 < .6 20 & 10 < 3 60 1 20
07/10 < .9 20 1 10 < 2 30 , 30

08/07 < 1 40 5 20 3 52 < 50
09/11 < .7 30 1 20 3 &2 < 80
10/09 < 9 C 20 < 2 < 100
11/06 < .7 30 1 20 3 52 < 40
12/0* < .8 20 & 10 2 i2 70 1 40

At#1UAL MEAN .8 i M 32 6 26 2 &1 62 i 45

13A 82 01/09 1 i1 40 i 20 3 52 60 1 30
02/06 < .7 30 i9 3 i2 60 10,

03/06 < .7 70 & 60 < 2 < 200
04/03 < 1 60 1 10 < 2 60 i lo
05/02 < .9 50 & 30 < 2 70 5 50

1 06/05 < .6 40 i 20 < 3 60 & 30
07/10 < 1 30 1 20 < 2 120 5 50
08/07 < .* 30 i 20 3 12 < 70
09/11 < .8 90 1 30 5 12 < 80
10/09 < .8 30 i 10 3 62 < 100
11/06 < 1 20 1 20 6 i2 < 60

i 12/04 < .7 20 1 20 < 2 100 1 100

At#1UAL riAN .8 i .3 42 3 43 3 53 87 i 82

\ 135 82 01/25 < .7 30 1 20 3 52 80 i 70
48) 03/15 < 1 30 i 10 < 2 70 5 20

04/M < .6 50 , 30 < 2 < 60
d 05/17 < 1 20 i 10 < 3 40 5 20

07/14 < .9 < 50 < 2 < 200
'

10/14 < 9 20 i 10 3 12 < 30
10/19 < .8 30 i 10 5 12 60 1 20
11 '10 < .5 13 56 < 2 60 1 10
12/09 < .7 10 i5 3 12 38 15

At#1UAL NEAN .8 i .4 28 ; 29 3 &2 71 i 102

MEAN-POTENTIALLY < 1. 38 i 38 3 63 71 1 62
AFFECT [0 STATIOPG

tIQ,4F 13AI

NEAN 11Q 4F 64.13Al < 1. 36 3 36 3 52 68 5 58

NOTES: SEMICOLON INDICATES A PLUS OR MIPAE SIGN
( Al GROSS ALPHA INSOLUBLE AND GROSS BETA IPEOLUBLE ARE IN LR41TS OF PC/ GRAM.

1 IBl STATION 138 SAMPLES ARE TAKEN ONLY HHEN THE PUNPING STATION IS OPERATED.

_ . . _
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L TABLE IV.?.2

ANALYTICAL DATA FOR SURFACE WATER COMPOSITE SAMPLES
CONCENTRATION (PC/L)

,

STATIDH COLLECTION G. ALPHA G. ALPHA 6. BETA G. BETA
CODE PERIOD SOLUBLE INSOLUBLE (A) EOLUBLE INSOLUBLE (A)

....... ............... ...__= - _ -_ _____ = .______= ==__ =--- .._ _

ILL 82 01/08-02/05 < 1 30 1 10 4 i 2 70 i 20
02/05-03/05 < 1 60 i 20 4 32 50 1 20
03/05-04/02 < .9 50 1 20 < 2 50 ; 20

04/02-04/30 < .6 23 i9 < 2 50 i 10
*

04/30-06/04 < .9 20 i 10 s i3 60 ; 30 ,

06/04-07/09 < .9 40 i 20 2 12 60 i 30 .

07/09-08/06 < .9 50 1 20 < 2 40 1 30
08/06-09/10 < .6 30 i 10 < 2 < 40'

09/10-10/08 < 1 50 1 20 7 i2 < 80
10/08-11/05 < 1 20 1 20 4 12 < 40 -

11/05-12/03 (B) (B) (B) (B)
| 12/03-01/07 <.9 < 20 2 32 < 60

ANNUAL MEAN < .9 36 3 30 3 i3 54 1 26

4L 82 01/09-02/06 < .9 40 8 30 < 2 < 80
| 02/06-03/06 < .9 40 3 30 < 2 < 90

03/06-J4/03 < 1 70 i 30 < 2 40 i~3*

04/03-05/02 < .5 60 1 30 < 2 < 50
05/02-06/05 < .7 40 3 20 < 3 90 . 40

F 06/05-07/10 < 1 60 i 50 < 2 < 100
07/10-08/07 < 1 50 3 20 < 2 50 i 40'

08/07 09/11 < .5 20 i 10 2 i2 < 30
09/11-10/09 < .8 40 i 30 < 2 < 100
10/09-11/06 < .7 20 1 20 6 i2 < 80
11/06-12/04 < .9 30 ; 20 4 13 500 i 100

h 12/04-01/08 < .b < 20 4 i2 < 100

) ANNUAL NEAN < .8 41 i 34 3 i3 109 ; 251

6I 82 01/09-02/06 < .9 40 i 30 3 i2 < 100
3 02/06-03/06 < .7 60 1 20 < 2 70 i 50

'

-

03/06-04/03 < 1 50 i 30 < 2 60 i 50 -

04/03-05/02 1 i1 60 ; 30 < 2 90 ; 50-

i 05/02-06/05 <.8 < 3C < 3 < 90 o
' .'

06/05-07/10 < .8 40 i 10 4 i2 50 1 20
07/10-08/07 < 1 < 40 3 ;2 < 200
08/07-09/11 < .8 20 ; 20 < 2 < 90
09/11-10/09 < 1 60 ; 50 < 2 < 200
10/09-11/06 < 1 < 30 6 i3 < 100
11/06-12/04 (B) (B) (B) (B)
12/04-01/0? < 1 < 23 4 i2 < 200

ANNUAL NEAN .9 i .2 41 i 30 3 ;2 114 i 115

NOTES: SEMICOLON INDTCATES A PLUS OR NINUS SICH.
(A) GEOSS ALPHA INSOLUBLE AND GROSS BETA INSOLUBLEARE IN UNITS OF PC/ ASH
(B) COMPOSITE SAMPLE LOST IN SHIPPING c' ~

t

.
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TABLE IV.3.3
ANALYTICAL DATA FOR DISCHARGE HATER GRAB SAMPLES

CONCENTRATION IPC/LI

[ STATION COLLECTION G. ALPHA G.A6PHA G. BETA G. BETA

CODE DATE SOLUBLE INSOLUBLE (A) SOLUBLE INSOLUOLE ( A)
_______ __..._______ ____.....____ ....________. ________..... __.___.._____

1H 82 01/09 < .5 40 i 20 < 2 70 1 40
02/06 < .7 18 i7 < 2 70 i 10

03/06 < 1 70 ; 30 3 12 80 1 60
04/03 < 1 70 5 30 < 2 70 5 40
05/02 < .7 60 ; 20 < 2 50 ; 30

06/05 < .6 40 1 10 < 3 60 1 20
07/10 < 1 50 1 20 < 2 60 6 30
08/07 < 1 40 1 20 < 2 90 ; 40

09/11 < .8 30 1 10 < 2 < 40

10/09 < 1 20 6 20 < 2 < 80

11/06 < .7 < 10 < 2 40 5 40
12/04 < .6 < 10 < 2 220 i 70

ANNUAL HEAN < .8 38 i 43 2 i1 78 i 95

|

L

TABLE IV.3.4
j ANALYTICAL DATA FOR DISCHARGE HATER COMPOSITE SAMPLES

CONCENTRATION IPC/LI
.

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

CODE PERIOD SOLUBLE ItCOLUBLE IAI SOLUBLE ItCOLUBLE I A I
._____. .._____..._____ ....._____... ______ ...... __....___.... ........... _

IMM 82 01r19-02/05 < 1 50 1 20 6 ;2 100 ; 40

02/05-03/05 < 1 40 1 20 3 12 80 i 50

03/05-04/02 < .8 70 ; 30 < 2 180 ; 5.?
s

04/02-04/30 < .7 50 & 20 < 2 90 1 30
04/30-06/04 <.8 30 5 20 < 3 100 1 40
06/04-07/09 < 1 50 5 30 2 12 70 ; 50-

07/09-08/06 < 1 20 1 20 3 ;2 110 1 50
08/06-09/10 < .6 30 i la 3 ;2 50 1 20
09/10-10/08 < .8 < 30 3 12 < 200
10/08-11/05 2 11 40 i 20 8 i3 130 ; 70

11/05-12/03 IB) (B) 181
12/03-01/07 2 i1 < 20 * i2 < 90~

(B)

ANNUAL HE AN 1.1 i 1.0 39 i 30 4 ;4 109 ; 90

NOTES: SEMICOLON INDICATES A PLUS OR HINUS SIGN
I Al GROSS ALPHA INSOLUBLE AND GROSS BETA INSOLUE.LE ARE IN UNITS OF PC/G ASH
IB) SAMPLER DUT OF SERVICE

s

-

--_ _ _ . _ - -
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TABLE IV 4.1
l ANALYTICAL DATA FOR HELL HATER SAMPLES
' CONCENTRATION IPC/LI

STATION COLLECTION RADI0 ACTIVE

CODE DATE G. ALPHA G. BETA SR-89 SR-90 CESIUH URANIUM IAI
_ _ . . . . . . . . . . . _ _ _ _ = _ _ -===_ -....... ....______... ..... ....__. ............. _____________

IU 82 02/06 2 i1 3 52 < .5 < .2 < .2 < .2

04/03 <.9 < 2 < .1

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

10/09 < .5 < 2 < .03

ANNUAL HEAN 1. i 1.3 2 i1 < .6 < .2 < .3 < .2

IV 82 01/09 < .6 3 52 < .5 < .2 < .4 < .3

04/03 < .8 < 2 < .2

07/10 <.6 < 2 < .5 <.2 <.5 < .5
i

( 10/09 < .5 < 2 < .03

ANtJUAL HE AN < .6 2 i1 < .5 <.2 < .4 < .3

-

7 82 01/10 < .5 < 2 < .5 < .3 < .4 < .3

04/05 < 1 < 2 < .1

)
07/11 < .7 < 2 < .5 < .3 .5 i .4 < .5

10/10 < .5 4 52 < .03

ANIJUAL HEAN <.7 2 52 < .5 < .3 i .1 <.2.

40 82 01/09 < .6 2 i2 < .5 < .3 < .3 < .05

04/03 <.9 < 2 < .1
,

07/10 < .8 < 2 < .6 .3 i .3 .5 i .5 < .4

5 10/09 < .6 < 2 < .03

ANNUAL HEAN <.7 < 2 < .6 < .3 .4 i .3 < .1
-

HEAN (IU,1V) .8 ; 1.1 2 i1 < .5 < .2 < .4 <.2

NEAN-ALL STATIONS .8 i .8 2 i1 < .5 .3 i .1 .4 i .2 < .2

NOTES: SENICOLON INDICATES A PLUS OR HItAJS SIGN.
IAl URANIUtl CONCENTRATION IN UG/ LITER

5

-

. ._ _ _ _
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TABLE IV.5.1
ANALTTICAL DATA FOR SOIL SANPLES

CONCD4TRATIDH IPC/G ORTI

STATIO COLLECTION RADIGACTIVE
CODE DATE G. BETA K-40 N. BETA SR-89 SR-90 CESIUM

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

1AA 82 04/18 2 i1 .12 i .04 1 i1 < .01 .085 i .006 .19 i .01
10/30 5 i1 .16 i .04 5 i1 < .01 .084 i .005 .14 i .01

ant 0AL NEAN 4 i4 .14 i .06 3 i6 < .01 .084 i .001 .17 i .07

2 82 04/18 5 i1 .18 i .04 5 i1 .06 i .03 .300 ; .009 .26 i .01
10/30 7 i2 .19 i .04 7 i2 < .03 .119 i .008 .279 i .008

At#UAL NEAN 6 33 .18 i .01 6 i3 .04 i .04 .210 i .256 .27 i .27

3A 82 04/18 2 i1 .20 i .04 2 i1 < .02 .217 i .006 .17 i .01
10/30 10 i1 .18 i .04 10 i1 < .02 .158 i .007 i .007

-~~

At#UAL NEAN 6 i 11 .19 i .03 6 i 11 < .02 .188 i .083 .22 i .14

4N 82 04/18 < 1 .15 i .04 < 1 < .07 .239 i .009 .27 i 01
10/30 3 31 .25 i .04 2 i1 < .02 .095 i .U06 .136 i .305

At#UAL NEAN 2 ;3 .20 i .14 2 i1 < .02 .167 i .204 .20 i .19

5 82 04/18 2 11 .19 i .04 2 i1 .04 i .02 .073 i .008 .14 i .01

f 10/31 3 11 .21 i .04 3 i1 < .02 .114 i .008 .222 i .006

At#UAL NEAN 2 6 1 .20 i .03 2 i1 .03 i .03 .094 I .058 .18 i .12

GG 82 04/18 3 ; 1 .25 i .04 3 i1 < .02 .244 i .008 .42 i .02
10/31 5 i1 .27 i .04 4 i1 < .02 .274 i .008 .285 i .007

^
At#UAL NEAN 4 i3 .26 i .03 4 i1 < .02 .259 i .042 .35 i .19

NEAN-ONSITE 5 i4 .16 i .06 4 i5 .03 i .05 .147 i .206 .22 i .13
STATIONS (IAA.2)

NEAN-DISTANT 4 i6 .21 i .08 3 16 .02 i .01 .177 i .153 .23 i .19
STATIONS

( 3 A.4H.S.6G )

HEAN-ALL STATIONS 4 i 5 .19 i .09 4 i5 .02 i .03 .167 i .166 .23 i .16

NOTE: SENICOLON ItDICATES A PLUS OR HINUS SIGN.

L
*

h

|
L
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TABLE IV.6.1
ANALYTICAL DATA FOR SILT SAMPLES

CONCENTRATION (PC/G DRY)

STATION COLLECTION RADI0 ACTIVE
CODE DATE G. ALPHA G. BETA SR-89 SR-90 CESIUH

====== ____ _____=== .. ____ --- -- ..........___ ___.__...____

1B8 82 06/08 3.3 i .9 1 51 < .009 .004 i .004 .12 i .01
10/19 1.2 ; .7 2 i1 < .01 .018 * ra' .338 i .007

ANNUAL HE AN 2.5 1 3.0 2 i1 < .01 .011 ,.020 .23 i .31

IX 82 06/08 3.1 ; .9 2 & 1 < . 01 .017 i .004 .18 i .01
10/19 1.4 i .6 4 11 < .01 .012 i .004 .085 i .004

ANNUAL HEAN 2.2 1 2.4 3 i3 < .01 .015 i .007 .13 i .13

40 82 06/08 3.0 i .9 < 1 < .01 .012 ; .004 .043 i .007
\ 10/19 1.0 ; .5 1 11 < .01 .023 i .005 .284 i .007

ANNUAL HEAN 2.0 5 2.8 < 1 < .01 .018 i .016 .16 i .54

4J 82 06/08 2.0 t .8 < 1 .01 ; .01 .041 i .005 .34 i .02
10/19 1.1 ; .4 < 1 < .02 .033 i .007 .266 i .006

ANNUAL HEAN 1.6 i 1.3 < 1 .02 i .01 .037 i .011 .30 i .10

47 82 06/08 ?s . 9 i .9 4 ;1 .02 ; .02 .043 i .005 .43 i .02
10/19 1.6 i .8 4 i1 < .02 .068 i .004 .303 i .007

I ANNUAL HEAN 1.8 ; .4 4 50 < .02 .056 % .035 .37 i .18

6F 82 06/08 2.0 i .7 < .9 < .02 .014 i .009 .037 : .003
10/19 .7 i .4 2 i1 < .01 .020 i .004 .042 ; .004

ANNUAL HEAN 1.4 5 1.8 1 52 < .02 .018 i .007 .04 i .01

NEAN-ALL STATIONS 1.8 5 1.7 2 12 .01 i .01 .026 i .036 .21 ; .28

NOTE: SEHICOLON INDICATES A PLUS OR HINUS SIGN.

7

a

,

1

L

F

_ _ _ _ _ _ _ _
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TABLE IV 6.2

ANALYTICAL DATA FOR SILT
GAMMA SPECTRUM ANALYSIS (GeLi)

(pCi/g dry)

;

Collection
Station Date Cs-137 Cs-134 K-40 Ra-226 Th-228 Be-7 Co-60 I-131 Cr-51 _Ep-140

IBB 06/08/82 .08!.04 <.05 21!1 .55 .08 1.0!.1 <.6 <.05 <.9 <.8 <1

10/19/82 (d) .16 .05 .16 .05 21 1 .59 .09 .6!.1 <.5 .31106 <.3 <.6 <.5 |

MEAN .12!.11 .11i.16 21 0 .57 .06 .8 .6 <.6 .18t.37 <.6 <.7 <.8 |

IX 06/08/82 .14 .04 <.04 16.5 .9 .47 .08 .7!.1 <.5 <.05 <.8 <.8 <.9 !

10/19/82 (a) .07 .04 <.06 17 1 .52 .09 .6t.1 <.5 .23 .05 <.3 <.6 <.5 i

MEAN .11!.10 <.05 16.8 .7 .50 .07 .7 .1 <.5 .14 .25 <.6 <.7 <.7

| 4D 06/08/82 <.09 <.1 19!2 1.3 .2 1.3!.3 <1 <.09 <2 <2 <2

l 10/19/82 (b) .31 .05 .082.04 8.9 .8 .52 .09 .5 .1 <.5 ,16!.05 <.3 <.6 <.5
MEAN .2 .3 .09f.03 14.0 14.3 .91!1.10 .9!1.1 <.8 .13 .10 <1 <1 <1

6J 06/08/82 .53 .08 <.08 18t1 1.1 .1 1.2!.2 <.9 <.07 <1 <1 <2

10/19/82 (c) .33!.05 .18!.05 13.4 .9 .50 .08 .6!.1 <.5 .15!.04 <.3 <.6 <.5
MEAN .43 .28 .13!.14 15.726.5 .8 .8 .9t.R <.7 .11 .11 <.7 <.8 <1

,

4T 06/08/82 .8!.2 .3!.2 26!4 1.5!.4 2.1 .5 <2 <.2 <4 <3 <5

10/19/82 .7 .1 .2!.1 23!2 1.0 .2 1.2 .3 <1 <.1 <.6 <1 <1

MEAN .8 .1 .3!.1 24.5 4.2 1.3!.7 1.7 1.3 <2 <.2 <2 <2 <3

6F 06/08/82 .07 .95 <.06 15 1 1.0!.1 1.1 .2 <.7 <.06 <1 <1 <1 [

10/19/82 .07 .04 <.05 8.3 .9 .8!.1 .9!.1 <.5 <.04 <.3 <.7 <.6
MEAN .0710 <.06 11.7 9.5 .9!.3 1.0t.3 <.6 <.05 <.7 <.9 <.8

(a) Zn-65 .7 .1

(b) Zn-65 . 3 .1
(c) Zn-65 .4!.1

(d) Zn-65 1.0 .1

_ _ _ _ _ _ ___



m Q -' W " W 3 m U _ r-- ww m. -

TABLE IV.7.1
ANALYTICAL DATA FOR FISH SAMPLES

CONCENTRATION iPC/G ASH)

STATION COLLECTION
CODE MEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

....... ---_____ _ - _____ - -. ... ____ ._ - --

_ ..... ..

IEE CATFISH 82 03/18 5A4276 120 1 10 87 i9 30 1 10 < .3 .79 i .09
584276 40 1 10 40 ;4 < 10
SC4276 40 i 10 33 33 < 10
SD4276 40 i 10 31 13 < 10

06/09 5A4334 39 i8 33 53 < 9 .3 i .3 .49 i . D8
584334 36 i8 39 54 < 9
5C4334 31 18 35 53 < 9
5D4334 42 ;8 33 33 < 9

09/29 5A4439 50 1 10 35 53 < 10 < .2 .66 i .04
584439 30 i 10 36 ;4 < 10
r.c4439 30 i 10 30 13 < 10
SD4439 80 1 10 68 i7 < 10

11/15 5A4500 30 1 10 35 &3 < 10 <.2 .57 i .06

584500 50 i 10 37 i4 20 i 10
SC4500 50 1 10 40 ;4 < 10
SD4500 40 i 10 37 &4 < 10

AM4UAL MEAN 46 i 46 40 5 30 12 i 11 .2 i .1 .63 i .26

I
1X CATFISH 82 03/19 5A4277 90 i 10 72 57 20 1 10 < .3 .94 i .09

584277 100 i 10 86 i9 20 1 10
SC4277 110 i 10 84 ;8 30 i 10
504277 100 & 10 80 i8 20 i 10

G6/09 5A4339 50 i 10 36 54 20 i 10 < .2 .62 ; .05

504339 44 i8 41 54 < 9
5C4339 49 i8 44 54 < 9
5D4339 90 1 10 72 57 20 1 10

09/29 5A4438 40 i 10 39 i4 < 10 < .2 .50 i .06

584438 50 i 10 33 53 10 1 10
SC4438 60 1 10 30 13 30 5 10
504438 50 i 10 40 ;4 10 5 10

11/15 5A4499 40 i 10 39 i4 < 10 < .4 1.2 i .1

5B4499 50 i 10 34 13 20 i 10

| SC4499 30 1 10 38 54 < 10
504499 60 i 10 40 14 20 1 10

At#4UAL MEAN 63 ; 51 50 1 40 17 & 14 < .3 .82 i .63

NOTE: SEMICOLON INDICATES A PLUS OR MItAJS SIGN.

. . .. . .

._.

. . . . . . . .
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TABLE IV.7.1 (CONTIPAJEO)
ANALYTICAL DATA FOR FISH SAMPLES

CONCENTRATION IPC/G ASHI

STATION COLLECTION
CODE MEDIA DATE 10 G. BETA K-40 N. BETA SR-89 SR-90

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

4I CATFISH 82 03/23 SC4280 20 i 10 19 12 < In

504280 20 i 10 23 ;2 < 10

03/24 5A4280 20 1 10 23 12 < 10 <.2 .98 i .07

564280 10 1 10 19 12 < 10

05/24 584337 36 58 41 &4 < 9

06/14 504337 31 ;8 33 ;3 < 9
06/16 5A4337 34 ;8 38 54 < 9 < .2 .85 i .06

5C4337 36 ;8 32 13 < 9 f

09/27 5A4434 40 i 10 28 ;3 < 10 .5 i .4 1.1 ; .1

584434 40 i 10 35 14 < 10

09/30 SC4434 50 i 10 38 i4 < 10
504434 40 i 10 39 i4 < 10

11/01 SA4495 40 i 10 31 53 < 10 < .2 .78 i .04

SC4495 30 i 10 35 14 < 10

11/02 584495 60 i 10 37 i4 20 i 10

504495 33 ; 10 28 ;3 < 10

At#AJAL MEAN 34 ; 24 31 i 14 10 ;5 .3 i .3 .93 5 .28

4I CRAPPIE 82 03/23 5A4279 40 i 10 36 14 < 10 .3 i .2 .58 i .06

584279 30 i 10 39 i4 < 10
SC4279 40 i 10 34 ;3 < 10

i 504279 50 i 10 40 ;4 < 10
|

04/26 SC4338 40 1 10 40 14 < 10 ,

504338 26 ;8 32 ;3 < 8 ]
05/24 5A4338 29 i8 35 53 < 9 < .2 .66 i .05

534338 18 ;8 33 13 < 8

09/27 5A4435 40 i 10 44 ;4 < 10 < .1 .82 i .04

5B4435 70 & 10 46 ;5 20 i 10

SC4435 50 i 10 45 54 < 10

504435 70 i 10 42 ;4 20 1 10
10/05 5A4496 40 i 10 39 ;4 < 10 < .3 .69 i .06

5B4496 50 i 10 49 i5 < 10
SC4496 50 i 10 49 ;5 < 10
504496 so i 10 46 55 < 10

At##UAL MEAN 43 & 28 40 i 11 11 ; 7 .2 ; .2 .69 i .20

NOTE: SEMICOLON INDICATES A PLUS OR MItAJS SIGN.

_ _ - - _ _ _ - _ _ _ _

. ..
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TABLE IV.7.1 (CONTINUE 01
ANALYTICAL DATA FOR FISH SAMPLES

CONCENTRATION IPC/G ASHI

STATION COLLECTION

CODE MEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

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

--- ............. - - = - __

4J CATFISH 82 03/23 SA4281 100 5 10 80 ;8 20 ; 20 < .3 .7 ; .1

5B4281 40 ; 10 31 ;3 < 10 '

SC4281 50 1 10 31 ;3 20 1 10
SD4281 30 ; 10 26 ;3 < 10

04/26 5A4335 35 ;8 41 ;4 < 9 < 9 1.1 ; .1

534335 60 ;9 66 ;7 < 10
SC4335 70 ;9 /5 ;7 < 10

504335 78 ; 9 79 ;8 < 10

09/28 5A4436 110 ; 10 88 ;9 23 ; 10 < .2 .60 ; .06

584436 30 ; 13 32 ;3 < 10
SC4436 50 ; 10 34 13 10 ; 10

SD4436 40 ; 10 39 ;4 < 10

11/01 SA4497 40 ; 10 36 ;4 < 10 .3 ; .2 .67 ; .05

5B4497 40 ; 10 42 ;4 < 10
SC4497 90 ; 10 84 ;8 < 10
504497 110 ; 10 83 ;8 30 ; IP

At#UAL HEAN 61 ; 57 54 ; 47 13 ; 12 .4 ; .6 .76 ; .45

CRAPPIE 82 03/23 5A4282 50 ; 10 39 ;4 10 1 10 < .2 .95 ; .05

5B4282 40 ; 10 39 ;4 < 10

SC4282 60 ; 10 40 ;4 20 1 10
5D4282 50 ; 10 43 ;4 < 10

04/26 5A4336 27 ;8 35 ;4 < 9 < .4 .85 ; .08

584336 29 ;8 40 ;4 < 9

5C4336 43 ;9 45 ;4 < 10

SD4336 53 ;9 49 ;5 < 10

09/27 5A4437 60 ; 10 36 ;4 20 ; 10 < .1 .82 ; .03

SB4437 60 ; 10 42 ;4 10 ; 10

5t4437 50 ; 10 41 ;4 < 10

bD4437 50 ; 10 45 ;4 < 10

11/01 SA4498 70 ; 10 66 ;7 < 10 < .2 .66 ; .04

5B4498 70 ; 10 62 ;6 < 10

SC4498 60 ; 10 62 ;6 < 10

504498 60 ; 10 66 ;7 < 10

ANPAJAL HEAN 52 ; 25 47 ; 22 11 ;7 < .2 .82 ; .24

NOTE: SENICOLON INDICATES A PLUS OR HINUS SIGN.

,
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TABLE IV.7.1 (CONTItUED)
ANALYTICAL DATA FOR FISH sat 1PLES

CONCENTRATION IPC/G ASHI
STATION COLLECTION
CODE HEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

_______ _.._=- =___ = __......___. ..._______.__ _____ =_. .....__._ _ ._...........

6H CATFISH 82 06/16 5B4340 26 ;8 34 ; 3 < 9
5D4340 27 i8 33 ; 3 < 9

06/17 5A4340 36 ;8 36 ;4 < 9 < .2 .65 i .05

5C4340 29 ;8 37 ;4 < 9

09/27 5A4440 50 ; 10 39 ;4 10 i 10 < .2 .74 ; .06

5C4440 40 1 10 25 13 < 10 i

'

09/29 584440 30 ; 10 39 ;4 < 10

09/30 SD4440 110 i 10 87 ;9 20 1 10
11/10 SA4501 50 ; 10 36 ;4 < 10 < .2 .84 ; .06

5B4501 < 10 19 ;2 < 10
SC4501 30 i 10 30 13 < 10

SD4501 80 i 10 63 ;7 10 ; 10

At#UAL HEAN 43 ; 54 40 ; 38 10 ;6 < .2 .74 i .19 j

CRAPPIE 82 03/24 5A4278 30 ; 10 31 ;3 < 10 < .2 .85 1 .06 |
584278 40 i 10 38 54 < 10

,|SC4276 40 ; 10 33 i3 < 10

SD4278 40 ; 10 30 &3 < 10
06/16 SA4341 28 ;8 34 13 < 9 < .2 .74 ; .05

584341 40 1 10 39 ;4 < 10

SC4341 27 i8 37 i4 < 9

SD4341 32 58 37 ;4 < 9

09/23 5B4441 50 ; 10 43 14 < 10

SC4441 50 i 10 41 14 < 10

09/27 5A4441 40 ; 10 42 ;4 < 10 < .2 .51 ; .05

5D4441 50 ; 10 41 14 10 1 10

At#UAL HEAN 39 i 17 37 ; 9 10 11 < .2 .70 ; .35

At#UAL HEAN-CATFISH SO i 52 44 i 38 12 i 11 .3 i .3 .78 i .41

At#UAL MEAN-CRAPPIE 45 ; 26 42 ; 17 11 ;6 .2 i .2 .74 i .26

NOTE: SEMICOLON INDICATES A PLUS OR HItOS SIGN.
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TABLE IV.7.2
ANALYTICAL DATA FOR FISH SAMPLES
CONCENTRATION tPC/ GRAM ORIGINAL SAMPLEI

STATION COLLECTION

CODE HEDIA DATE 10 G.EETA K-40 N. BETA SR-89 SR-90

------ _ _ ---- -- -- ---------- - ---- - - - = - - _ _ - - -- --==----- ==-- - --------. -

--

1EE CATFISH 82 03/18 *A4276 3.1 ; .3 2.3 i .2 .8 i .4 < .007 .021 i .003_

*84276 1.9 i .5 1.7 i .2 < .5

*C4276 1.9 i .5 1.6 i .2 < .5

*D4276 2.3 i .7 2.0 i .2 < .7

06/09 *A4334 2.1 ; .4 1.7 i .2 < .5 .02 ; .01 .026 i .004

*B4334 1.8 i .4 2.0 i .2 < .5

*C4334 1.7 i .4 1.9 i .2 < .5

*D4334 2.2 ; .5 1.8 i .2 < .5

09/29 *A4439 2.4 i .6 1.8 i .2 < .6 < .009 .034 i .002

*B4439 1.4 i .6 1.9 i .2 < .6

*C4439 1.6 i .5 1.4 i .1 < .5

*D4439 2.3 i .3 2.0 i .2 < .4

11/15 *A4500 1.8 i .6 1.8 i .2 < .6 < .007 .020 i .002

*B4500 2.4 i .S 1.7 i .2 .7 i .5

*C4500 2.2 i .5 1.9 i .2 < .5

*D4500 1.8 i .5 1.8 i .2 < .5

ANNUAL NEAN 2.0 ; .8 1.8 i .4 .6 i .2 .0E i .01 .025 i .011

1X CATFISH 82 03/19 *A4277 2.5 i .3 1.9 i .2 .6 i .4 < .008 .025 i .002

*B4277 2.3 i .3 1.9 i .2 .4 i .3

*C4277 2.4 i .3 1.8 i .7 .6 i .3

*D4277 1.7 i .2 1.3 i .1 .4 i .2

06/09 *A4339 2.3 i .4 1.6 i .2 .7 i .5 < .009 .027 i .002

*B4339 1.8 i .3 1.7 i .2 < .4

t-C4339 1.9 i .3 1.7 i .2 < .4

*D4339 2.3 i .3 1.8 i .2 .5 i .3

09/29 *A4438 2.1 ; .6 2.0 i .2 < .6 < .01 .026 i .003

*B4438 2.8 ; .7 2.0 i .2 .8 i .7

*C4438 4.3 i .8 2.0 ; .2 2.3 i .8

*D4438 2.5 i .5 1.9 i .2 6 i .5

11/15 *A4499 .8 i .2 .84 i .0S < .2 < .01 .026 i .001
*B4499 2.5 i .5 1.6 i .2 .9 i .5

*C4499 1.4 ; .5 1.9 i .2 < .5

*D4499 2.4 i .4 1.6 i .2 .8 i .5

ANNUAL NEAN 2.2 i 1.5 1.7 i .6 .7 i .9 < .01 .026 i .002

NOTE: SEMICOLON INDICATES A PLUS OR MINUS SIGN.

i
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TABLE IV.7.2 ICONTINUE01
ANALYTICAL DATA FOR FISH SAMPLES
CONCENTRATION IPC/ GRAM ORIGINAL SAPPLEI

STATION COLLECTION
CODE MEDIA DATE ID G. BETA K-40 N.8 ETA SR-89 SR-90

....... - - =-_ - ...... _.
.....

- - .

4I CATFISH 82 03/23 *C4280 1.3 i .7 1.3 i .1 < .8

*D4280 1.3 i .7 1.4 i .1 <.7
03/24 *A4280 1.2 i .6 1.3 & .1 < .6 < . 01 .056 i .004

*B4280 .7 i .7 1.3 i .1 < .7

05/24 *B4337 1.6 i .4 1.8 i .2 < .4

06/14 *D4337 1.7 i .4 1.8 i .2 <.5
06/16 *A4337 1.7 i .4 1.9 i .2 < .5 < .009 .042 & .003

*C4337 2.1 i .5 1.9 i .2 < .5

09/27 *A4434 2.5 5 .7 1.8 5 .2 < .7 .03 i .03 .070 5 009
*B4434 2.3 57 2.2 ; .2 <.7

09/30 *C4434 3.5 i .7 2.5 i .3 < .8

*D4434 2.3 & .6 2.0 ; .2 <.6

11/01 *A4495 2.4 i .7 39 i .2 <.7 < .01 .048 i .002

*C4495 1.5 i .5 1.6 ; .2 < .5

11/02 *B4495 3.3 i .6 2.0 ; .2 1.3 i .6

*D4495 1.8 i .7 1.8 i .2 <.7

ANNUAL HEAN 1.9 1 1.4 1.8 i .7 .7 i .4 .02 ; .02 .054 i .024

4I CRAPPIE 82 03/23 *A4279 2.7 i .7 2.2 ; .2 <.7 .019 i .009 .035 i .003

*B4279 1.8 i .6 2.3 i .2 <.7
*C4279 2.3 i .7 2.1 ; .2 <.7
*D4279 2.8 i .6 2.3 i .2 < .7

04/26 *C4338 2.2 & .5 1.9 i .2 <.5
*D4338 1.4 i .4 1.7 i .2 <.5

05/24 *A4333 1.7 i .5 2.0 i .2 < .5 < .01 .038 i .003

*B4338 1.1 i .5 2.0 i .2 < .5

09/27 *A4435 2.4 i .6 2.4 & .2 < .6 < .008 .044 i .002

*B4435 3.2 i .6 2.3 i .2 .9 i .6

<C4435 2.9 i .6 '5 5 .2 < .7

#D4435 3.5 i .6 .3 i .2 1.3 i .6

10/05 *A4496 2.3 i .5 2.0 ; .2 ( .6 < .02 .037 i .003

*B4496 2.4 i .5 2.3 i .2 < .6

*C4496 2.5 & .5 2.3 i .2 < .5

*D4496 2.4 i .5 2.3 i .2 < .6

ANNUAL HEAN 2.4 5 1.2 2.2 ; .4 .6 i 4 .01 5 .01 .039 i .008

NOTE: SEMICOLON INDICATES A PLUS OR HINUS SIGN.

- - _ _ - _ _ - _ -
.. . .
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TABLE IV.7.2 GCONTINUEDI
ANALYTICAL DATA FOR FISH SAftPLES
CONCENTRATION iPC/ GRAM ORIGINAL SAMPLE)

STATION COLLECTION
CODE MEDIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90
.--- - --- .........-------- ------------ ------ -------...... __- _

-- ------------- ___

- -

4J CATFISH 82 03/23 *A4281 2.3 & .3 1.8 i .2 .5 i .4 < .008 .015 i .002

*B4281 2.3 i .7 1.7 i .2 <.7
*C4281 2.5 i .7 1.6 i .2 .9 i .7

*D4281 2.0 i .7 1.8 i .2 < .7

04/26 *A4335 .8 i .2 .91 i .09 < .2 < .02 .023 i .003

*B4335 1.9 i .3 2.1 ; .2 < .4

*C4335 1.7 i .2 1.8 i .2 < .3

#D4335 .71 i .09 .72 ; .07 < .1

09/28 *A4436 3.0 i .3 2.4 i .2 .7 i .4 < .006 .016 i .002

*B4436 2.3 i .7 2.1 i .2 <.7
*C4436 3.2 i .7 2.3 i .2 .9 i .8 |

*D4436 2.2 i .6 2.1 ; .2 < .6 |

11/01 #A4497 2.1 i .5 1.8 i .2 < .6 .01 i .01 .032 ; .003 1

*B4497 1.9 i .5 2.0 i .2 < .5
'

*C4497 2.5 i .3 2.2 ; .2 < .4

#D4497 3.1 ; .3 2.4 ; .2 .8 i .4

ANNUAL NEAN 2.1 1 1.4 1.8 i .9 .6 i .5 .01 ; .01 .022 i .016

4J CRAPPIE 82 03/23 *A4282 2.6 i .5 2.0 ; .2 .8 i .w < .008 .049 i .003

*B4282 1.7 i .5 1.7 i .2 < .o

*C4282 3.1 i .7 2.2 ; .2 .9 i .7

*D4282 2.8 i .7 2.3 i .2 < .7

04/26 *A4336 1.6 i .5 2.0 i .2 < .5 < .03 .049 i .004

*B4336 1.5 i .4 2.1 i .2 < .5

*C4336 2.1 ; .4 2.2 i .2 < .5

*D4336 2.3 i .4 2.1 i .2 < .4

09/27 *A4437 3.3 i .6 2.1 ; .2 1.2 ; .7 < .009 .047 i .002

*B4437 2.9 i .6 2.1 ; .2 .8 i .6

*C4437 2.6 i .6 2.1 ; .2 < .6

*D4437 2.2 ; .5 2.1 i .2 < .5

11/01 #A4498 3.4 i .5 3.0 i .3 < .6 < .006 .022 ; .001

*B4498 3.0 i .5 2.6 i .3 < .5

*C4498 2.6 i .5 2.9 i .3 < .6

*D4408 2.7 i .5 2.8 i .3 < .6

ANtJUAL HEAN 2.5 ; 1.2 2.3 ; .7 .6 i .4 < .02 .042 ; .026

NOTE: SEHICOLON INDICATES A PLUS OR HINUS SIGN.
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TABLE IV.7.2 ICONTINUED1
ANALYTICAL DATA FOR FISH SAMPLES
CONCENTRATION IPC/ GRAM ORIGINAL SAMPLEI

|

|

STATION COLLECTION
COCE NECIA DATE ID G. BETA K-40 N. BETA SR-89 SR-90

------- --------------------- _-- - --- -- --------- --- -- __
----- -- - -

- - ----

6H CATFISH 82 06/16 *D4340 1.5 i .4 1.9 i .2 <.5

*D4340 1.3 i .4 1.6 & .2 < .4

06/17 *A4340 1.7 i .4 1.7 i .2 < .4 < .008 .031 ; .003

*C4340 1.1 i .3 1.4 i .1 < .3

09/27 *A4440 2.4 i .5 1.8 i .2 .6 i .6 < .009 .035 i .003

*C4440 2.4 i .7 1.7 i .2 <.7

09/29 *B4440 1.9 i .6 2.2 ; .2 <.6

09/30 *D4440 2.9 i .3 2.4 & .2 .5 i .4

11/10 *A4501 2.1 ; .5 1.6 i .2 < .5 < .008 .038 i .003

*B4501 < .8 1.6 i .2 < .8

*C4501 1.5 i .5 1.5 ; .2 < .6

*D4501 2.2 ; .3 1.9 i .2 .4 i .4

ANNUAL MEAN 1.8 i 1.2 1.8 i .6 .5 & .3 < .01 .035 i .007

CRAPPIE 82 03/24 *A4278 2.0 i .6 1.8 i .2 <.7 < .01 .049 i .003

*B4278 2.2 i .6 2.1 i .2 < .6

*C4278 2.6 i .7 2.0 i .2 < .7

*D4278 2.3 i .7 1.9 i .2 < .7

06/16 *A4341 1.6 i .4 1.9 5 .2 <.5 < .01 .042 ; .003

- *B4341 2.3 i .5 2.1 ; .2 < .6

*C4341 1.5 i .4 2.0 ; .2 < .5

*D4341 1.9 i .5 2.1 i .2 < .5

09/23 *B4441 2.7 i .6 2.5 i .3 < .7

*C4441 3.1 i .7 2.5 i .2 <.7

09/27 *A4441 2.2 i .6 2.3 i .2 < .6 < .008 .028 i .003

*D4441 3.2 ; .7 2.4 i .2 .8 i .7

ANNUAL MEAN 2.3 ; 1.0 2.1 ; .5 .6 i .2 < .01 .040 ; .021

ANNUAL MEAN-CATFISH 2.1 ; 1.3 1.8 i .7 .6 i .5 .01 i .012 .032 ; .028

ANNUAL MEAN-CRAPPIE 2.4 ; 1.2 2.2 ; .6 .6 5 .4 .01 i .012 .040 i .018

NOTE: SEMICOLON INDICATES A PLUS OR MINUS SIGN.
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TABLE IV.7.4

MEAN RADIOACTIVITY IN CHANNEL CATFISlf AND WHITE CRAPPIE

(pCi/g Ash)

Environmental Collection
Station No. Pe riod Dates G. Beta K-40 N. Beta Sr-89 Sr-90

IEE & 4J (a) Ist 3/18-3/23 55!54 43!39 14t13 .27!.11 .81t.25

6H (b) Qua rte r 3/24 38!10 33! 7 < 10 <.20 .85

IEE & 4J (a) 2nd 4/26-6/9 45 33 48t33 9! l .53 .64 .812.61
6H (b) Quarter 6/16-6/17 31 10 36! 4 9 1 4.20 .70!.13

IEE & 4J (a) 3rd 9/27-9/29 53t46 43!34 12 8 .17!.11 .69!.23

6H (b) Quarter 9/23-9/30 52!49 45 36 :I! 7 <.20 .62!.32

IEE & 4J (a) 4th 11/1-11/15 59 46 54t37 12 12 .231.11 .63!.11

6H (b) Quarter 11/10 42!60 38!42 10 <.20 .84

IEE & 4J (a) Annual Mean 3/18-11/15 53!I.5 47 36 12!10 .30!.41 .74!.34

6H (b) Annual Mean 3/24-11/10 41t40 39!27 10t 4 <.20 .72 .25

overall Mean 3/18-11/10 49245 44!34 11 9 .27 .34 .73!.31

(a) Potentially Affected Stations

(b) Unaffected Stations

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
.. .
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TABLE IV.7.5

MEAN RADIOACTIVITY IN CHANNEL CATFISil AND WHITE CRAPPIE

(pCi/g Original Sample)

Environmental Collection

Station No. Period Daten G. Beta K-40 N. Beta Sr-89 Sr-90

LEE 6 4J (a) ist 3/18-3/23 2.4t0.9 1.9 0.5 .691.29 <L008 .028!.036

6H (b) Qua rter 3/24 2.6!0.5 2.0 0.2 <;68 <.010 .049

IEE & 4J (a) 2nd 4/26-6/09 1.7!1.0 1.8 1.0 <L41 .023 .011 .033!.028
6H (b) Quarter 6/16-6/17 1.6!0.7 1.8 0.S .46!.18 <.009 .036!.015

1EE & 4J (a) 3rd 9/27-9/29 2.4!1.2 2.010.5 .68!.43 <.008 .032!.031

6H (b) Quarter 9/23-9/30 2.6!0.9 2.2!0.6 .65!.18 <.009 .032 .009

IEE & 4J (a) 4th 11/01-11/15 2.4 1.0 2.2 1.0 .58 .21 .0082.004 .025!.013
6H (b) Qua rter 11/10 1.6tl.3 1.6t0.3 .58!.34 <.008 .038!.010

IEE & 4J (a) Annual Mean 3/18-11/15 2.2!1.2 2.0 0.8 .59 .38 .012!015 .030 .025
6H (b) Annual Mean 3/24-11/15 2.0tl.2 2.0t0.6 .58 .26 .009!.002 .037 .015

Overall Mean 3/18-11/15 2.2 1.2 2.0!0.8 .58!.34 .011!.012 .032!.023

(a) Potentially Af fected Stations

(b) Unaffected Stations

|

._
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TABLE IV.9.1
ANALYTICAL DATA FOR HILK SAMPLES

CONCENTRATION (PC/LI

NEAITY FARMS

STATION COLLECTION
CODE DATE I-131 G. BETA K-40 N. BETA SR-89 SR-90 CS-134 CS-137

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

....... --..... ............. ....__ _-_ ..._ ___--- _
____--- __ _

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

-G 82 01/18 < .06 740 i 90 730 1 70 < 100 < 1 7.2 i .5 < 3 6 i3

05/03 < .02 740 i 80 560 i 60 200 i 100 < .9 6.7 i .4 < 9 8 i7

07/12 < .1 530 ; 70 550 i 60 < 90 < .9 4.5 i .4 < 9 13 i8

11/01 < .1 1270 i 90 1100 i 100 200 3 100 < 1 5.3 i .3 < 2 < 2

ANNUAL MEAN < .07 820 i 632 735 3 514 148 i 122 < 1. 5.9 i 2.5 < 6- 7 i9

J 82 01/18 < .03 1080 i 90 1000 i 100 < 100 < 1 7.3 i .4 < 9 10 i8

05/03 < .09 850 ; 80 650 i 70 200 i 100 < 1 5.3 i .5 < 4 4 i3

07/12 < .1 1900 3 200 1900 3 200 < 300 < 1 5.9 i .5 < 4 < 3 |

11/01 < .08 940 1 80 -930 3 90 < 100 < .6 4.5 i .3 < 3 < 3

A M AL MEAN < .08 1192 5 962 1120 i 1083 175 i 191 < 1. 5.8 i 2.4 < 5 5 i7

0 82 01/18 1000 1 100 900 i 90 < 100 < 1 4.2 i .5 < 4 < 4

05/03 810 ; 90 590 i 60 200 i 100 < .8 2.9 i .2 < 3 4 i2

07/12 560 i 70 559 i 60 < 90 < 1 3.6 i .4 < 3 < 2

11/01 870 3 70 780 1 80 < 100 < .8 3.0 i .3 < 3 < 2

ANNUAL NEAN 810 3 369 705 i 328 122 i 104 < .9 3.4 i 1.2 < 3 3 i2

110TE: SEMICOLON INDICATES A PLUS OR MINUS SIGN.

I

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

.

.

.. . .. . . .. . .
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TABLE IV.9.1 (CONTINUED)
ANALYTICAL DATA FOR MILK SAMPLES

CONCENTRATION (PC/LI

INTERNEDIATE DISTANCE FARMS

GTATION COLLECTIDH
CODE DATE I-131 G. BETA K-40 N. BETA SR-89 SR-90 CS-134 CS-137

__=_.. -- _ ... _ ___ __ _____- - - - . ...__ = = - - ............. .. ... ......

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

D 82 01/18 920 ; 90 820 3 80 < 100 < 1 3.8 i .4 < 2 < 2

05/03 1100 i 100 780 ; 80 300 i 100 < 1 3.4 i .5 < 6 6 i5

07/12 530 i 60 560 ; 60 < 90 < 1 4.4 i .5 < 3 < 3

11/01 1140 i 90 1400 i 100 < 200 <.9 3.0 i .3 < 3 < 2

ANNUAL NEAN 922 3 557 890 ; 717 172 i 197 < 1. 3.6 i 1.2 < 4 3 i4

L 82 01/18 1050 i 90 1100 i 100 < 100 < .9 3.7 i .4 < 3 6 i3

05/03 1090 ; 90 830 ; 80 300 i 100 < 1 3.3 i .4 < 3 3 i3

07/12 640 ; 70 610 ; 60 < 90 < .8 4.8 i .3 < 3 6 i3

11/01 1300 i 100 1200 i 100 200 3 200 < .9 3.3 i .4 < 4 < 3

/

ANNUAL NEAN 1020 i 552 935 ; 534 172 3 197 < .9 3.8 8 1.4 < 3 4 i *i

M 82 01/18 900 i 100 870 i 90 < 100 < 1 5.2 i .4 < 8 < 7

05/03 1000 i 100 880 ; 90 200 ; 100 < 1 4.2 i .3 < 4 4 i3

07/12 490 ; 60 540 ; 50 < 80 1 i1 5.7 i .5 < 5 < 4

11/01 1100 i 100 1200 i 100 < 200 < 1 3.8 i .3 < 4 6 i4

ANNUAL NEAN 872 3 536 872 3 539 145 i 128 < 1. 4.7 i 1.7 < 5 5 i3

H 82 01/18 850 3 90 820 ; 80 < 100 < 1 6.3 i .4 < 3 < 3

05/03 960 i 90 750 i 80 200 i 100 < .6 3.7 i .2 < 4 < 4

07/12 520 ; 60 550 i 50 < 80 <.9 6.0 i .4 < 2 < 2

11/01 1280 ; 90 1200 i 100 < 100 < .9 4.3 i .4 < 3 < 3

ANNUAL NEAN 902 3 627 830 if% 120 1 108 < .8 5.0 8 2.5 < 3 < 3

f.'OTE : SEMICOLON INDICATES A PLUS OR MINUS SIGN.

,

1
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TABLE IN.9.1 (CONTINUED)
ANALYTICAL DATA FOR MILK SAMPLES

CONCENTRATION (PC/LI

DISTANT FARMS

STATION COLLECTION

....... ............ ............. ...._ _ _ .. -- ___=... -__ ____
- - - - - - _ _ ___=- . . . . . - . - _ _ ....._ _ _____ ....

]CODE DATE I-131 G. BETA K-40 N. BETA SR-89 SR-90 CS-134 CS-137
_

A 82 01/18 < .05 1070 i 90 870 i 90 200 i 100 < .8 2.9 i .3 < 3 < 2 |

05/03 < .09 910 i 80 710 i 70 200 i 100 < .7 2.7 i .3 < 10 < 9 )

07/12 < .09 700 i 80 700 ; 70 < 100 < .9 2.0 i .4 < 10 < 10 i

11/01 < .1 1310 1 90 1200 i 100 < 200 < 1 3.7 i .5 < 3 < 2 ,

|

ANNUAL NEAN < .08 998 i 515 870 i 467 175 1 200 < .8 2.8 i 1.4 < 6 < 6 |

,

B 82 01/18 990 i 90 830 i 80 200 i 100 < 1 4.0 i .5 < 3 < 3

05/03 1100 i 100 660 ; 70 500 i 100 < .8 2.9 i .3 < 2 6 32

07/12 580 i 80 660 i 70 < 100 < 1 4.1 i .4 < 3 4 i3

11/01 1220 3 90 1200 i 100 < 200 1 i1 3.3 i .4 < 8 < 6

ANNUAL NEAN 972 3 556 836 i 509 250 1 346 .9 i .2 3.6 i 1.1 < 4 5 i3

C 62 01/18 < .03 930 1 90 850 ; 90 < 100 < 1 5.7 i .6 < 3 5 i3
'

05/03 < .06 87C i 80 680 ; 70 200 1 103 < .8 3.4 i .3 < 8 < 7

07/12 < .2 750 3 70 650 i 60 100 i 90 < .9 4.0 i .4 < 5 < 4

11/01 < .1 li'e0 i 90 1200 i 100 4 100 < .8 3.5 i .4 < 4 < 3

AFPRJAL NEAN < .10 922 ; 326 845 5 505 125 i 100 < .9 4.2 ; 2.1 < 5 5 i3

E 82 01/18 890 i 90 840 i 80 < 100 < 1 6.5 i .4 < 4 < 3

05/03 890 8 80 710 i 70 200 i 100 < 1 3.5 i .5 < 3 4 33

07/12 680 i 80 850 i 80 < 100 < 1 5.6 i .6 < 4 6 i4

11/01 850 i 60 800 i 80 < 100 1 i1 3.8 i .3 < 3 3 33

At#AJAL HEAN 828 i 200 800 i 128 125 3 100 < 1. 4.8 ; 2.9 < 4 4 i3

NOTE: SEMICOLON INDICATES A PLUS OR MINUS SIGN.

- .. . . .

..
.. .. .
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TABLE IV.9.2

1982 MEAN RADI0 ACTIVITY CONCENTRATION IN MILK SAMPLES

(pCi/1)

Farm Collection
Groups Dates G. Beta K-40 N. Beta Sr-89 Sr-90 Cs-134 Cs-137 I-131

Distant 1/18 970!157 848 34 150!115 < 1.0 4.8!3.2 < 3.2 3.212.5 < .040
Farms 5/3 9421212 690! 48 275!300 < 0.8 3.1!0.8 < 5.8 6.5!4.2 < .075
(4,B.C.E) 7/12 678!!42 715!185 100 < l.0 4.0!3.0 < 5.5 6.015.7 < .145

11/1 11302398 1100!400 < 150 1.0!0.2 3.6!0.4 < 4. 5 3.5t3.5 < .100

Annual Mean 1/18-11/1 930!403 8381390 169!203 0.9!0.2 3.9t2.4 < 4.8 4.814.7 < . 090

Nearby 1/18 940t356 877!273 < 100 < l.0 6.2!3.5 < 5.3 6.7t6.1 < .045
Farms 5/3 800!111 600! 92 200 < 0.9 5.0t3.8 < 5.3 5.324.6 < .055
(G,J,0) 7/12 99711565 1000!!559 < 160 < 1.0 4.7 2.3 < 5.3 6.0!12.2 < .100

11/1 1027!427 937!320 133!115 < 0.9 4.3!2.3 < 2.7 < 2.3 < .090

Annual Mean 1/18-11/1 941!733 853!760 148t138 < 0.9 5.0 3.0 < 4.7 5.l!7.1 < .072

Intermed. 1/18 930!170 902!268 < 100 < l.0 4.8 2.5 < 4. 0 4.514.8 -

Farms 5/3 1038!!37 810!114 250!!15 < 0.9 3.7!0.8 < 4.2 4.2!1.5 -

(D,L,M,N) 7/12 545!!31 565t 62 < 85 0.9!0.2 5.2tl.5 < 3.2 3.8!3.4 -

11/1 1205t200 1250!200 175!!00 < 0. 9 3.6!1.1 < 3. 5 3.5!3.5 -

Annual Mean 1/18-11/1 929!522 882!532 152tl52 0.9!0.2 4.3!2.0 < 3. 7 4.0 3.3 -

Overall Mean 1/18-11/1 933!538 858tS49 1571166 0.910.2 4.3!2.6 < 4. 4 4.6!5.0 <.081

|
|

|

|

1
'

- -
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TABLE IV.10.1
|ANALYTICAL DATA FOR RAB8IT SANPLES

C0tKENTRATION (PC/G ASH)

!

COLLECTION
DATE ID G. BETA K-40 N. BETA SR-89 SR-90

............ ...... ............. =-___=-____ - -- -- _-- . -_- --- .. _ ...

82 04/26 BONE 5B4314 < 10 1 i1 < 10 < .4 4.2 i .1

SOFT TISSUE ST4314 180 i 10 130 i 10 50 i to

HUSCLE 5N4314 180 i 10 130 1 10 50 i 20
04/27 BONE 5B4313 10 i 10 2 i1 10 i 10 < .5 6.1 i .2

SOFT TISSUE 5T4313 80 i 10 62 i6 20 i 10

NJSCLE SM4313 190 i 10 140 3 10 50 i 20

08/17 B0tlE 504430 20 1 10 15 i2 < 10 < 8 7 32 1

SOFT TISSUE ST4430 160 i 10 120 i 10 30 ; 20

NUSCLE SM4430 190 i 10 160 i to 40 i 20

09/02 BONE 5B4432 10 i 10 8 i1 < 10 < .6 4.1 i .1

SOFT TISSUE ST4432 150 i 10 130 i 10 < 20
NUSCLE SM4432 210 i 10 170 i 20 40 1 20

09/07 BONE 504431 < 9 5 i1 < 9 < .8 4.5 i .2

SOFT TISSUE ST4431 160 i 10 110 i 10 50 1 20
MUSCLE 5H4431 140 i 10 110 i 10 30 1 20 l

09/08 BONE 5B4433 30 i 10 7 i1 20 i 10 < .9 13.4 i .3 1

I
SOFT TISSUE ST4433 180 i 10 120 i 10 60 1 20
NUSCLE 5H4433 170 i 10 130 i 10 40 3 20

ANNUAL MEAN l

BONE 15 i 17 6 i 10 12 i8 1.9 6.5 i 7.1

SOFT TISSUE 152 3 74 112 3 51 38 i 34

NUSCLE 180 ; 47 140 i 43 42 i 15

NOTE: SEMICOLON ItOICATES A PLUS OR MINUS SIGN.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE IV.10.1 (CONTINUED)
ANALYTICAL DATA FOR RABBIT SANPLES

CONCENTRATION (PC/ GRAM ORIGINAL SAMPLE) |

|

I
o

COLLECTION
DATE ID 6. BETA I-131 ( A) K-40 N. BETA SR-89 SR-90

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

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

82 04/26 BONE *B4314 < 4 .4 i .4 < 4 < .1 1.52 ; .05

THYROID 504314 < 11
SOFT TISSUE *T4314 2.6 i .2 1.9 i .2 .7 i .3

NUSCLE *N4I14 3.2 i .2 2.3 i .2 .8 i .3

04/27 Bottr *B4313 4 ;3 .5 i .3 4 33 < .2 1.% i .05

THYFOID 504313 < 10
SOFT TISSUE *T4313 4.2 ; .6 3.4 i .3 .8 i .7

NUSCLE *N4313 3.0 i .2 2.2 i .2 .8 i .3

08/17 B0til *B4430 3 32 2.7 i .3 < 2 < 1 1.2 i .3

THYROID 504430 100 i 60

SOFT TISSUE *T4430 2.9 i .2 2.3 i .2 .6 i .3

HUSCLE *N4430 3.0 i .2 2.4 i .2 .6 i .3

09/02 B0tlE *B4432 3 32 1.9 i .3 < 2 < .2 1.05 i .04

THYROID 504432 < 20
SOFT TISSUE *T4432 3.9 i .3 3.4 i .3 < .5

NUSCLE *N4432 4.1 i .3 3.3 ; .3 .8 i .4

09/07 BONE *B4431 < 3 1.7 i .3 < 3 < .3 1.46 i .07

THYROID 504431 < 10
SOFT TISSUE *T4431 3.0 i .2 2.1 i .2 1.0 i .3

MUSCLE *N4431 1.6 i .1 1.3 i .1 .3 i .2

09/C8 BONE *B4433 7 ;2 1.5 i .2 5 iR < .2 2.87 i .06

TH(ROID 504433 < 9
SOFT TISSUE *T4433 2.8 i .2 1.9 i .2 1.0 i .3

NUSCLE *N4433 2.5 i .2 1.9 i .2 .6 i .3

A M AL NEAN
BONE 4 i3 1.4 i 1.8 3.3 3 2.4 < .3 1.67 ; 1.33

SOFT TISSUE 3.2 i 1.3 2.5 i 1.4 .8 i .4

THYROID 27 i 72

NUSCLE 2.9 i 1.6 2.2 i 1.3 < 1.

NOTE: SEMICOLON INDICATES A PLUS OR MINUS SIGN.
(A) I-131 NEASURED IN PC/ THYROID ,

I
|
i

|

I
i |

I
1
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FICURE IV.I.1
8
7 CROSS BETA RADIOACTIVITY IN AIR PARTICULATE SAMPLES
6 FOR GROUP I - STATIONS 1A, 1B 62 ,

5 AND GROUP III - STATIONS 12A & 12D |

4
SA'IPLE PERIOl' - CROUP I

3 4 X X X X X X X X X X >-( )
SAMPLE PERIOD - CROUP III

3 I X X X X X >< X X X X >~

n
n

E
.N-

h
" $8a

.7 MAXIMUM WEEKLY VALUE

.6 MONTilLY MEAN VALUE

z .5 MINIMUM WEEKLY VALUE
--o-- CROUP IO *4

- - -0- - CROUP III
b MEAN VALUE - CROUP I'3
4 ---- MEAN VALUE - CROUP III
% (--> SAMPLE PERIOD
F .2
Z

8 LESS THAN VALUE
w
O k MINIMUM BELOW CRAPH SCALE
Z

*IO .09
0 .08

.07

.06 ~

'
_ _

.05 _ _ -

-% w - _- - - -a.04 ( _g . - - .
- 9

-

3- w -- 6L -o- # rg--
- - - - - - - - _

-
,o3 _ g

- N
- ----

~
,

7 - --o- -# _ _+
- - -.02

- -
_ - -

-

-

. .

_

~

01 .....V... _ . . . . , _ , . . . . . , - - . . . , . . . . . . . - . .. . . -. . . - - .,..-- . i. i. m a . .-- . . - -
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