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) 4 INTRODUCTION

A pre-operational environmental radioactivity survey, initiated

' in March, 1960, was conducted by Nuclear Science & Engineering Corpora-
tion for the Philadelphia Electric Company in connection with the Peach
Bottom Atomic Power Station located in Pecach Bottom Township, York
County, Pennsylvania. The initial loading of fuel into the Unit 1s &

40 MWe (net) high temperature, gas-cooled reactor, was started on
February 5, 1966, and initial criticality was achieved on March 3, 1966,
For the purposes of this monitoring program, the beginning of the opera-
tional period for Unit 1 is February 5, 1966. A summary of the Unit 1
pre-operational monitoring program is presented in a previous report (1).

This report presents and summarizes the results of all analyses
performed on samples collected from February 5, 1966 through August 8,
1973, since the first fuel was loaded into Unit 2 on August 9, 1973,
and criticality was achieved on September 16, 1973. As such it serves
as the pre-operational report for Units 2 and 3, boiling water reactors
each with a power output of about 1050 MWe (net). Program description,
station designations, reporting units, abbreviations, etc., as given in
this report reflect the present program status., Where changes have been

' made from the original program they are indicated in the appropriate
section of this report. 1In general any such changes have been made to
increase the scope and specificity of the program to fulfill the program
objective,

In 1967 site preparation for Units 2 and 3 at the Peach Bottom
site was undertaken which has resulted in certain physical changes which
required moving to some degree some sampling stations. Also beginning
in 1971, several sampling stations of significance to Units 2 and 3 were
added to the program., In 1973, some additions and changes were made in
the analytical requirements to reflect the latest recommendations of
various government agencies,

The responsibility for performance of the environmental radiation
monitoring program has been modified several times since the Unit 1 pre-
operational program was first undertaken in 1960. From the start of the
program until the first quarter of 1969, a single laboratory located in
Pittsburgh, Pa., was used, This was initially called Nuclear Science
and Engineering Corporation and later became Nuclear Science Division,

. International Chemical and Nuclear Corporation as thc result of a change

of ownership. During the first quarter of 1969, the program was trans-




ferred to ICN/Tracerlab, also part of International Chemical and Nuclear
Corporation, and was performed by ICN in the Waltham, Mass., laboratory
until the end of the first quarter of 1972, At this time the program
was transferred to Interex Corporation laboratories in Waltham, 'lass.,
which is presently carrying-out sample collection, analysis and report
preparation, During the various change-overs, extreme care was taken

to insure that continuity in all aspects of the orerall program were
maintained., For example, samples were collected Ly the same individual
throughout the entire pwriod.

The objective of this program is to acquire . uantitactive data
for the concentrations of radioactivity in environméntal media in the
vicinity of the reactor site prior to and during operation of the re-
actor plant, These data are then examined to determine the extent of
the impact of the plant or plants on the environment as reflected by
any changes in the radiocactivity levels from those observed during the
pre-operational survey. Generally, this is done by comparing the
observed levels at sampling stations which would be expected from var-
ious considerations to show maximum effects of plant operation to levels
at stations remote from the site, When possible, comparison is also
made to data obtained by various government agencies. Since the'.< are
both natural and man-made radioactivity present in the environment
which are not related to plant operation, it is impsrtant to understand
and adequately measure these contributions.

A number of radioactive elements occur in nature. The most
important of these are uranium and thorium, aloag with tiheir respective
radioactive decay products, and potassium-40 (K-40). The concentra-
tions of natural radioactivities vary with geographical location and
are primarily dependent on the concentrations of tie riuspective elements
in the constituents of the lithosphere. Therefore, environmental radio-
activity measurements must be performed at a number of locations repre-
sentative 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 generally disseminated through-
out the upper atmosphere with the fine particulate debris from the
detonations. Varying fractions of the nuclear debris eventually are
deposited at ground level, principally in conjunction with precipita-

tion., After their arrival at ground level, the radionuclides enter



soil or bodies of water, and varying fractions may enter drinking water
supplies or be assimilated by edible plants or animals and thus enter
the human food chain, Natural radioactivities are also introduced into
the human diet by analogous ecological processes.

The deposition patterns of nuclear debris depend on many factors,
including latitude, proximity to detonation sites, annual accumulation
of precipitation, and the frequency, magnitude, location, and altitude
of the detonations. In the absence of detonations, seasonal variations
have been noted for several years, including maximum deposition rates
in the spring and summer months and minimum rates in the late fall or
early winter. Distinct variations have also been noted in individual
Precipitations, These latter variations have been attributed to varia-
tions of meteorological conditions prevailing during the respective
precipitation events,

Since significant geographical and temporal variations are ex~
pected in the concentrations of both natural and artificial radioactiv=-
ities in environmental media, it was hecessary to acquire experimental
values for their concentrations over a period of several years to
achieve statistically-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 meteorologi~
cal or climatological factors or with known injections of artificial
radionuclides into the atmosphere.

11, PROGRAM DESCRIPTION

The program as it existed on August &8, 1973, the end of th: pre-

operational period, is described below, Since its inception, several
changes have bLeen made which expanded the program to better accomplish
the program 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 moved significantly since the start of the pro-
gram. Beginning in 1971, several new stations were added based on the
changes in water flow patterns, etc,, to be caused by construction of
Units 2 and 3. Also sampling stations were given more specific numbers

and descriptions to define more precisely each location.

I1.1



 § g B. Sampling and Analysis Program

The types of analyses performed, the frequency of sampling

and analysis, the locations sampled, and the number of samples per

station scheduled for each location as of August, 1973, are given in

Table 11.2,

The history of the type of sample, sampling locaticn, and

type of analysis for the program is given in Table II.3. Beginning in

1972 Philadelphia Electric Co. modified the numbering system for sam-

pling locations to more clearly define the areas of collection. In

this process several large areas previously designated by a single

station number were broken-up into an A, B, C, etc.,
fore, the locations now listed in Table II.3 as, for
4N is the same location called Stat.on 4 in previous

respect those fish sampling locations near the Peach

station. There-
example, Station
reports. In this

Bottom site are

now designated 1W, 1X, 1T, etc. These were previously called Station

4, which formerly was used to designate the entire Conowingo Pond.

PO

II.




TABLE II.1
ENVIRONMENTAL MONITORING STATIONS

February 5, 1966 - August 8, 1973

Station Location, Direction
and Distance from Site

Environmental

Station Name Media Collection

Peach Bottom
Site Area

1A Peach Bottom - On Site at Weather Station Ambient Radiation,
Weather Station #1 #1, 0.1 miles ESE of Unit #1 Air Particulate,
Rain Water

1B Peach Bottom - On Site at Weather Station Ambient Radiation,
Weather Station #2 #2, 0.6 miles NNW of Unit #1 Air Particulate,
Rain Water

Located in Site Area Vegetation, Small Game

1M Peach Bottom - On Site at Canal Discharge Discharge Water
Canal Discharge 0.9 miles SE of Unit {1
1p Peach Bottom - On Site at Unit #1 Intake, Surface Water
Unit #1 Intake 1350' ENE of Unit #1
1Q Peach Bottom Unit #2 On Site at Unit #2 Intake, Surface Water
Intake 1500' NNE of Unit #1
1R Peach Bottom Unit #1 Unit #1 Screen Well from Discharge Water
Discharge which discharge pipe exits,
about 350 ft, ENE of Unit #1
1T Peach Bottom Dis- On Site in the Station Dis- Discharge Water (a),
charge Canal-2200 charge Canal, 0.4 miles S.E., Fish(Channel Catfish
‘ re. of Unict #1, 2200 ft. from and White Crappie)
Unit #1 Intake
1vu Peach Bottom Site - Well at Plant Site, 450' SW Well Water
Utility Building of Unit #1
1v ?each Bottom Site - Welil at Plant Site, 450' SE Well Water
Information Center o Unis ¥1
1w Peach Bottom Unit #1 About 800 ft, ENE of Unit §ilt and Fish (b)
Discharge Pond A-1 1 (Channel Catfish &
White Crappie)
1X Pegsch Bottom Site - About 1100 ft, ENE of Unit Silt and Fish (b)
fooling Tower Pond #1 (Channel Catfish &
B~1 White Crappie)
1Y Peach Bottom Dis- Located in the Discharge Fish (Channel Catfish
charge Canal - Canal about 950' ESE of & White Crappie) (a)
Ket Trap #9 Unit #1
1AA Peach Bottom =~ Located about 1400' SE of Soil
Discharge Canal Bank Unit #1 on the Discharge
Canal Bank
1BB Peach Bottom =~ On Site in the Station Silt (a)
Discharge Canal Discharge Canal, 2250' SE
of Unit #1
1CC Peach Bottom ~ On Site in Conowingo Pond, S§1lt(e)
. Conowingo Pond near shore, 950' NNE
(upstream) of Unit #1
1DD Peach Bottom Site - On Site about ' of Well Water(d)
0ld Hotel Unit #1
2X¢3

R T T o e S S R T
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Station

No. Station Name

Peach Bottom Site -
1300 Sector Hill

3A Delta, Pa., -
Substation

4A Conowingo Dam -
Powerhouse Roof

4B Conowingo Dam -
Powerhouse Roof

4C Conowingo Pond,
Pa.

4D Conowingo Pond,
Pa.

4E Conowingo Pond,
Pa.

4F Conowingo Dam -
El. 33' MSL Grab

4H Conowingo Dam -
Tailrace

41 Conowingo Pond -~
Net Trap #8

4J Conowingo Pond
Net Trap f15

4L Conowingo Dam -~
El., 33(Ft.) Com~
posite

4M Conowingo Dam -

Downstream El.
40(Ft) MSL

TAKLE I1.1

Station Location, Direction
and Distance from Site

(cont'd)

Environmental
Media Collection

On Site, 0.7 miles SE of

Unit #1

3.6 miles
0.5 miles
border

8.4 miles SE of Unit #1
on Power House roof in
Cecil County, Md.

8.4 miles SE of Unit f#1
on Power House roof in
Cecil County, Md.

1,000 ft, downstream from
the Peach Bottom Station
discharge

500 ft. dowastream from the
Peach Bottom Station Dis~
charge

Unit #1
Maryland

SW ot
N of

Near location of canal
discharge 0.9 miles SE
of Unit #1.

In the Conowingo Hydro-Elec-
tric Station about 8.4 miles
SE of Unit #1, Water is
sampled from a header which
continuously draws pond
water from about ejevation
33" KSL.

Tailrace on west side of
river 8.5 miles SE of
Unit #1

Lecated in Conowingo Pond

about 1450 ft, E of Unit
#1

Located in Conowingo Pond
about 6400 ft, SE of Unit
1

Continuous sampler in the
Conowingo Hydro-Electric
Station, about 8.4 miles
SE of Unit #1. Water is
continuously sampled from
a header which draws pon”
water from about elevat. n
33' MSL.

West bank downstream of

Conowingo Hydro-Electric
Station 8.5 miles SE of

Unit #1

Air Particulate

Air Particulate,

Vegetation, Soil

Air Particulate

Air Particulate

Silt

Silt

Silt

Surface Water

Fish (American Shad)

Fish (Channel Catfish
and White Crappie)

Fish (Channel Catfish
and White Crappie)

Surface Water

Rain Water



Station

. No. _

4N

4P

40

4R

4s

€A

6B

6C

6D

6F

6G

10

Station Name

TABLE 11,1 (cont'd)

Environmental
Media Collection

Station Location, Direction
ar Tistance from Site

Conowingo Dam =~
Environmental Sta-
tion

Conowingo Pond -
Trawl Zone 6

Conowingo Pond -
Trawl Zone 5

Conowingo Pond -
Trawl Transect 2

Conowingo Pond =
Net Trap 1

Wakefield, Pa.

Holtwood Dam -
Hydro-Electric
Station

Holtwood Dam -
Hydro-Electric
Station

Holtwood Pond, Pa.

Holtwood, Pa.

Holtwood Dam -
East Shore Upstreanm

Holtwood, Pa.

Darlington,
Maryland Area

Colora,
Maryland

Tolchester,
Maryland

Hacketts Point,
Maryland

Environmental Monitoring Sta- Vegetation, Soil
tion on west shore upstream
of Conowingo Hydro-Electric

Station about 8.4 miles SE of

Unit #1

Eastern half of Conowingo
Pond from southern tip of
Mt., Johnson Island to
Peters Creek

Western half of Conowingo
Pond from Peach Bottom
Unit #2 Inlet to Burkin's
Run (Station 4J)

From a point off Peach
Bottom Atomic Station
Inlet to a point just S of
Mt. Johnson Island

2.4 miles N of Unit #1,
above the mouth of Fishing
Creek

4.5 miles E of Unit #1

5.9 miles NW of Unit #1

5.9 miles NW of Unit #1

6.2 Miles NW of Unit #1
near SW shore of pond just
above Holtwood Dam uin

York County

6.0 miles NW of Unit #1
near Holtwood Dam in
Lancaster County

5.9 miles NW of Unit #1
in Lancaster county

6.0 miles NW of Unit #1
near Holtwood Dam in
Lancaster County

9.4 miles SSE of Unit #1
in Harford County

9.9 miles ESE of Unit f1
in Cecil County

38 miles south of Unit #1
on the east side of the
Chesapeake Bay

56 miles S of Unit #1 on
the west side of the
Chesapeake Bay

I1.5

200'

Fish(Channel Catfish
and White Crappie)

Fish(Channel Catfish
and White Crappie)

Fish(Channel Catfish
and White Crappie)

Fish(Channel Catfish
and White Crappie)

Air Particulate, Soil,
and Vegetation

Surctace Water (through
Hydro Plant)

Air Particulate (Hydro
Power House Roof)

Fish (Channel Catfish
and White Crappie’

Vegetation

S4{lt (above dam)

Soil

Well Water
Well Water

Shellfish (Oysters)

Shellfish .uysters)



Peach Bottom
Regional Farms

TABLE II1.i (cont'd)

near Slate Hill Road

Distant Regional Farms A, B
& C are on the west side of
Conowingo Pond and D on the
east side. Nearby farms
surrounding the site on the
west s8ide of the pond are
designated F, G, H, 1 & J

and on the east side is K.(e)

I1.6

Station Station Location, Direction Environmental
‘ No. Station Name and Distance from Site Media Collection
11 Swan Point Bar, 44 miles S of Unit ¥1 on Shellfish(Oysters)
Maryland east side of the
Chesapeake Bay
12A Philadelphia, Pa. 63 miles ENE of Unit #1 Air Particulate
900 Sansom Street on the roof of 900
Sansom St,
12D Philadelphia, Pa. 62 miles ENE of Unit #1 Air Particulate
2301 Market Street on the roof of 2301 Market
Street
13A Chester Water Intake On the east shore of Conowingo Surface Water
Pond Pond at Chester Water Author=-
ity Intake, 2.8 miles SE of
Unit #1
13B Chester Water Intake At Chester Water Autherity Surface Water
Pump Discharge Intake 2.8 miles SE of Unit
f1
14 Peters Creek 2.3 miles W of Unit #1 Air Particulate
13 Silver Spring Road 3.8 miles N of Unit #1 Air Particulate
17 Riverview Road 4,4 miles ESE of Unit #1 Air Particulate
Z5A Pequea Creek In Pequea Creek, 10.8 miles Fish(White Sucker)
NNV of Unit #1 near PP&L
recreational area
. 258 Pequea Creek In Pequea Creek, 12.4 miles Fish(White Sucker)
N of Unit #1 near Creek and
School Roads
25C Pequea Creek In Pequea Creek, 12.2 miles Fish(White Sucker)
N of Unit #1 near Byerland
Church Road
25D Pequea Creek In Pequea Creek, 13.3 miles Fish(White Sucker)
N of Unit #1 near Radcliff Rd.
28 Peach Bottom Site Well in Site Area about Well Water
Area 1.2 miles SW of Unit #1
30A Peters Creek In Peters Creek, 2.7 Miles Fish(White Sucker)
ENE of Unit #1
31 Pilottown Road 4,8 Miles SE of Unit #1 Air Particulate
near Pilottown Rd.
32 Slate Hill Road 2.8 miles NE of Unit #1 Air Particulate

Milk




(a)

(b)

(e)

(d)

(e)

TABLE 11,1 (cont'd)

These stations were exposed to Unit #1 discharge water after
12/6/72, Prior to this date only surface water was present,

These sta..ons were expoued to Unit #1 discharge water until
12/6/72,

Station 1CC was covered with landfill during the construction of
Units #2 and #3.

Station 1DD was covered with landfill during the construction of
Unit #1.

The precise farms involved in the program have changed in some
cases due to circumstances beyond control of the program. 1he
replacement farms are in the same general locations distributed

so as to encircle the site close to and further away from the
site,

£l
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TABLE

IXI.2

ENVIRONMENTAL RADIATION MONITORING PROGRAM

August 1973

Type and Type and
Frequency of Quantity of
Madia Analysis (1) Sawmple
1, Ambient GCamma Continuous
Radiation vrecording(4)
2. Airborne Gross Beta About 1 cfm
Particulate continuous
flow through
filter paper
(approx 2"
diam) (5)
GCamma Spectrum
(Mentnly)
3. Water
a. Fallout Gross Beta Collected coun-
Water Sr-89,Sr-90 tinuously to

b. Surface
Water

¢. Discharge
Water

(Quarterly)
Cs-137
(Quarterly)

Alpha(6)
Beta(6)
Spectrum

Gross
Cross
GCamma

(6)

Gross
Cross
GCamma

(6)

Alpha(6)
Beta (6)
Spectrum

form monthly
composite
sample.

Spot; one gal

Continaous
Composite;
one gal

Spot; one gal

Sample Number Scheduled
Collection of Station Samples
Frequency (2) Locations Number (3) Per Year
Monitor read Two 1A, 1B. 22 » 2
weekly; Charts
scanned for max
and min values
monthly.
Filter Paper Fifteen ks B %, 52 = 15
Collected 3A, 4A, 4B,
Weekly 5: 8, XZh,
12, 14, 15,
X7, 31, 32
Moauthly Compos- Fifteen I, AB, 2, 12 = 15
ite of Weekly 3A, 4A, 4B,
Samples 5, 8B, 12,
12D, 14, 15,
17, 32, 32
Mouthly Three 1A, 1B, &M A2 = 3
Monthly Six 1P, 1Q,; 4, 12 x S
6A, 13A
13B (7)
Monthly One 4L 12 = 1
Monthly Three iR, iT, 1IN, 22 . %)



TABLE I1.2 (CONT'D)
Type and Type and Sample Number Scheduled
Frequency of Quantity of Collection of Station Samples
Media Analysis (1) Sample Frequency (2) Locations Number (3) Per Year
. .
¢ﬁfiﬁﬁl(cont déro“ Alpha Spot; one gal Quarterly Five 28, 18, 1V, 4 x 5
Water Gross Beta 2,.8
Uranium
Sr-89,Sr-90
¢Semi-annually)
Cs-137 (Semi-
annually)
Gamma Spectrum
(Semi-annually)
4. Milk Gross Beta Spot; one gal Quarterly Ten Farms A, B, 10 x 4
Potassium-40 G B Fo- K5
Sr-89,Sr-90 Ry Yo iFe X
1-121
Cs-137
S. Vegetation Gross Alpha Stems, leaves Spring, Summer Five 1, 5, 6D 4 x 3(8)
GCross Beta and fruit; and Fall 3A, 4N 2 x 3
Potassium-40 Foods when-
Sr-89,S8Sr-90 ever available;
Cs~-137 one container
full
6. Fish Gross Alpha Channel catfish Quarterly(no Six 1X, 1Y, 41, 32 %S
(one fish of and White Crappie, sample when 43, 6C
each species) four fish each ice conditions 1w 32 x 1(9)
Gross Beta (if available) prevail)
Potassium-40
Sr-89,Sr-90
(one fish of
each species)
Cs-137 (one fish
of each species)
GCamma Spectrum White Sucker Quarterlv(no Two 30A 4 x &
(all fish of four fish sample when ice 25k ; 258, 4 x 4
each species as (if availeble) conditions pre- 25C, 25p(1l1)
one sample) vail)
American Shad Annually in One 4H 4 x 1
Four fish Spring

(1f available)



Media

TABLE

II.2 (CONT'D)

Type and
Quantity of
Sample

Type and
Frequency of
Analysis (1)

7.

01

8.

. 9

10.

Shellfish

Small Came

Earth

Silce

Oysters; appx.
8 per sample

Gross Beta and
Potassium-40
of Shell and
Tissue Sepa-
rately;
Sr-89,Sr-90

of Shell(Semi-
annually)

Cs-137 of Shell
(Semi-Annually)
I-131 of Tissue
(Annually)
Sr-89,Sr-90

of Tissue(Semi-
annually)

Cs-137 of Tissue
(Semi-annually)
GCamma Spectrum of
Tissue (Semi-
annually)

Gross Beta and
Potassium-40

of muscle, soft
tissue and bone,
separately

I-131 of Thyroid

Rabbits, 5 at
each collection
(1f available)

Gross Alpha
Gross Beta
Potassium-40
Sr-89,Sr-90
(Semi-annually)
Cs-137(Semi-
annually)

500 grams

GCross Alpha 500
Gross Be:ia
Sr-89,Sr-90
Cs-137

GCamma Soectrum

Spot;
grams

Sunshine Method:

Sample Number Scheduled
Collection of Station Samples
Frequency (2) Locations Number (3) Per Year
Quarterly (no Three in 9(10G), 10 4 x 3

sample when ice independent 11
conditions prevail) beds
Semi-annually One 1 10 x 1

;Quarterly Five 1AA, 3A, 4N 4 x 5
5, 6G

Semi-annually Seven 1BB, 1X, 4C, &6 x Z
4b, 4E, 6F
1w 1 x 2(%)



1

1

1

TABLE II.2 (CONT'D)

NOTES:

1)

2)

3)

4)
5)

6)
7)

8)
9)

v)

1)

Frequ:ncy of each type of analysis is the same as the frequency of sample collection except where
noted.

Sampling 15 conducted on the specified frequency unless unusual conditiors, such as an equipment
malfunction or an a:t of nature, prevent a specific sample from being obtained or analyzed.

Numbers indicate locations shown in Figures I1.1, 11.2 and I1.3 and described ‘. :_.o1ie s 5 5N 5
Numbers are hose used in the present uumbering system and may be diff~. cut from those previously
usea.

Iostrument used is NMC GCamma Scintillation Monitor, Model GA-2A.

Sampler used is Gelman Pump Catalog no. 13400 or Bell & Gossett Pump Model SYC 19-1, Gast Model
BF-10-M100X or equivalent with Restricting Orifice.

Soluble and insoluble radionuclides separately.

A monthly sample will be obtained only during those months in which the Chester Water Authority
withdraws water from the pond.

Two kinds of vegetation during harvest at all locations except Delta and Conowingo.

This location may be discontinued since the Peach Bottom Unit No. 1 Discharge was removed from Pond
Al on December 6, 1972,

The oyster beds in this location were destroyed by Hurricane Agnes in June, 1972. It is anticipated
that only small samples, 1f any, from this location will be available.

Fish are taken from one or more of the four stations depending oun availability.



TABLE II1.3
HISTORY OF RADIATION MONITORING PROGRAM SAMPLING AND AWALYSIS

' Type of Station Date of vate of
Media Analysis No. First € mple Last Sample

Airborne Gross Beta 1A 3/26/60
Particulate 1B 8/5/67
2 5/12/60

3A 3/26/60
“A 3/26/60

B 5/5/62

5 3/29/60
6B 3/25/60

12A 4/6/62

12D 3/20/72

14 6/10/72

15 6/25772

17 6/4/72

31 7/22/73

3¢ 7122173

Gamma Spectrum -

Monthly Composite 1A 7/29/73

1B 7/29/73

2 7/29/773

3A 7/29/173

LA 7/29/73

4B 1729773

’ 5 7/29/73
6B 7/49/73

12A 123773

12D 17RTF713

14 7/29/73

13 7/29/73

17 7/29/73

31 7/29/73

32 71/29/173

Fallout Water Gross Beta 1A 115/60
1B 11/30/67

&M 7/5/60

Sr-8) 1A €/28/73

1B 6/28/73

aM 11 /73

Sr-90 1A 7/5/60

1B 113047

4M 7/5/60

Cs~137 1A 4/1/171

1B 4/1/71

AL 4/3/71

311.1%



TABLE II 3 (Cont'd)

Type of Station Date of Date of
Media Analysis ____No. First Samp'!: Last Sample
‘ Surface Water Groess Alpha 1P 5125773
1Q 5/25/171
4F 3/29/60
4L 12/4/172
6A 3/29/60
loa 5/25/171
138 6/21/71
Gross Beta 1P $/25711
1Q 5/25/171
4¥% 3/29/60
4L 12/4/172
6A 3/29/60
13A 5/25/171
13B 6/21/71
Gamma Spectrum 1P 5/25/171
1Q 5/25/711
4F¥ 5/2/171
4L 12/4/72
6A 5/2/171
13A 21387113
13B 6/21/71
Discharge Water Gross Alpha 1R 5/25/11
1T 5/25/71
1M 8/5/73
. Gross Beta 1R 5/25/11
17T 5/25/171
1M €/5/73
Gamma Spectrum 1R $/725/11
1T 5/25/71
M 8/5/73
Well Watevw Grose Alpna 10D 4/11/60 2/171762
v 3/8/11
1v 5/9/71
7 4/10/60
8 4/10/60
28 4/14/62
Gross Beta 1hD 4/11/60 2/17/62
1V 5/9/71
1V 5/9/71
7 4/10/60
8 «/10/60
28 4/14/62
Uranium 10D 4/11/69 2/17/62
1v 5/9/71
v 5/9/71
7 4/10/60
8 4/10/60
28 4/14/62

I I11.13




TABLE II.3 (Cont’él

Type of Station Date of Date of
Medis Analysis No, First Sample Last Sample
. Well Water Sr-89 1DD
(Cont 'd) ) 10/7/172
1v 10/2773
7 10712775
8 10/7/713
28 10/7/773
S¥r-90 10D 4/11/60 2/17/62
v 5/9/171
v 5/9/71
7 4/10/60
8 4/10/60
28 4/14/62
Gamma Spectrum 1U 5/9/71
v 5/9/71
7 5/9/171
8 5/2/11
28 5/2/71
Ce-137 1v 5/9/171
v 579773
7 5/9/71
8 5/2/171
28 5/2/71
Milk Gross Beta Farm Group A 4/25/60 4/62
" " B 4/25/60 4/62
. " “ C 4/25/60 4/62
" » D 10/18/61 4/62
Farm A 4/62 8/25/70
" A a) 12/10/70
Farm B 4/62 9/29/67
= B 11/17/67 12/10/70
" B a) 3/12/171
Farm C 4/62 5/8/67
. C a) %/29/67
Farm D 4/62
o F 5/6/71
9 G 5/6/71
” H 5/6/171
- 1 3/14/73
" J 3/14/73
" K 6/13/73
K-40 Farm Group A 4/25/60 4/62
w " B 4/25/60 4/62
- " C 4/25/60 4/62
" Ly D 10/18/61 4/62
Farm A 4/62 8/25/70
" A a) 12/10/70
Farm B 4/62 9/29/67
- B 11/17/67 12/10/60
” B a) 3/12/71
a) These stations chang .cations on the dates indicated, but retained

the same n:n;ton nut

. I1.14



TABLE 11.3 (Cont'.)
Type of Statioun bate of ate of
i Media . Analysis o, First Sample Last Sanple

4/62 5/8/67
8) 9/39/61

4/62

5/6/71

5/6/171

5/6/71

3/14/73

3/14/173

6/13/173

Milk (Cont'd) K=40 (Cont'd) Farm C
" C
D
F
G
H
1
b )
K
Sr-89 Farm A 8/20/73
B
C
D
F
G
H
J
K

Farm
"

8/20/73
8/20/73
8/20/73
8/20/73
8/20/73
8/20/173
8/20/73
8/20/73

Sr-90 Farm roup A 7/21/60 4/62
" = 7/31/60 4/62

7/31/60 4/62
10/18/61 4/62
b/62 8/25/70
a) 12/i0/70

4/62 9/29/01

11/17/67 12/10/7u
a) 3/12/71

4 62 6/8/67
a) 9/29/67

4/62

5/6/171

5/6/71

5/6/171

3/714/73

3/14/73

6/13/73

5/6/71
5/6/171
5/6/71
5/6/71
5/6/71
5/6/11
5/6/171
3/14/73
3/14/73
6/13/73

A 10/18/61 4/62
B 10/18/61 4/62
! . cC 10/18/61 4/62
D 10/18/61 L/62

OO w

-3

=

.

3
O ww > >

-
-
"
a
= =

P e 4 I DM

Cs~-137 Farm

RLUu=TTOWMOTO®>

1-131 Farm Group

These stations changed locations on the dates indicated, Lhut retained
the same station number.

£11.19%



TABLE 11.3 (Cont'd)

Type of
Media Analysis

Station

No .,

Milk (Cont'd) I-131 (Cont'd)

Gross Alpha

Vegetation

GCross Beta

K-40

Sr-89

Sr-90

Ca-137

Farm A
"

Farnm

Farnr

Farn

A

B
)
n
G
f.
B
F
n

N e

an
5
6D

1
2
3A
4N
5
6D

1
3A
4N
5
6D

rate of

First Sample

3

Iate ©
Last_ Samle

a)

a)

a)

4/6¢

12/10/70

4/62

11/17/67

3132771
/02
9/29/67
4/62
5/6/7171
5/6/171
5/6/171
1/14/73
3/14/13
6/13/73
7/2/60
5/20/01
7/72/60
7/2/60
772760
7/2/60

7/2/60
5/20/61
7/2/60
712760
7/2/60
7/2/60

1/2/60
2/20/61
7/2/60
7/2/60
7/2/60
1/2/60

L/1/73
991713
UFET S A
9/1773
‘J1/717)

7/2/60
9/10/61
1/2/60
7/2/60
71/2/60
1/2/600

5/1/171
5/2/11
5/2/71
5/2/11
5/2/171

These stations changed locations on the dates indicated,

the same station number,

IT.16

but

B/25/170

297167
12/109/7719

GI8/67

9/10/061

9/10/01l

9/10/61

9/1G/61

retained



TABLE 11.3 (Cont'd)

. Type of Station Date of pate of
Media ___Analysis No. First Sample Last Sample
Fish Gross Alpha 1T 3/31/60 11/1/68
Channel Cazfish 1w 3/18/69
& White Crappile 1X 6/17/69
1Y 7/17/170
4G 8/60 7/11/61
41 3/25/69
4J 7/17/170
4y 6/7/68 6/7/68
4Q b) 6/17/69 6/17/%9
4r b) 7/8/69 7/8/69
4 7/2/68 7/2/68
6C 7/21/61
Gross Beta 1T 3/31/60 11/1/68
1w 3/18/69
1X 6/17/69
1Y 7/11/10
4G 8/60 7/17/61
41 3/25/69
4J 7/17/70
4P 6/7/68 6/7/68
4Q b) 6/17/69 6/17/69
4R b) 7/8/69 7/8/69
4s 1/2/68 7/2/68
. 6C 7/21/¢61
K=40 1T 3/31/60 11/1/68
1w 3/18/69
1X 6/17/69
1Y 1/17/10
4G 3/60 7/11/61
41 3/25/69
4J 7/171/170 ;
4P 6/7/68 6/7/68
4Q b) 6/17/69 6/17/69
4R b) 7/8/69 1/8/69
4s 7/2/68 7/2/68
6C 7/21/61
Sr~-89 1W 12/3/173
1X 12/4/73
1Y c)
41 9/5/73
4J 11/27/73
6C 9/18/73

b) Channel cnifioh only.

:2) No sample collected between {nitiation of gr-89 analysis and rrinting

of this report.
2117



TABLE I1.3 (Cont'd)

Type of Station Date of
Media Analysis No., First Sample
Fish (Cont'd) Sr-90 1T 3/31/60
Channel Catfish W 3J/18/69
& White Crappie 1X 6/17/06%
1Y 7/11/70
4G g/60
41 3/25/69
4) 7/11/170
4p 6/7/638
40 b)) 6/17/69
4R b) 7/8/69
4s 7/2768
6C 7/2i/61
Cs-137 1w 8/31/72
1X 8/31/72
1Y 9/3/171
41 9/3/171
43 6/8/171
6C 5/24/171
Gamma Spectrum 1w 8/31/72
1X 8/31/72
1Y 9/3/171
41 9713713
4J 9/3/171
6C $/24/7.
Fish Gross Alpha 25C 9/14/72
White Sucker 30A 0/8/172
Gross Beta 25C 9/14/72
J0A 6/8/12
K-40 25C 9/14/72
30A 8/8/172
S1 -89 25C 972413
30A 9/24/73
Sr-90 25¢C 9/14/72
30A 3/8/12
Cs~137 25C aj14/172
30A 8/8/172
Camma Spectrum 25C 9/14/72
30A 8/8/172
Fish Gross Alpha 4H 6/5/172
American Shad
Cross Beta 4H 6/5/72
K~40 4H 6/5/72

b) Channel catfish onlv.

11,18

Jate o!
Last Sauple

117170

IFAT N

Wi1716i

VRS F AT
2/8/6Y
1/2/Go



TAU S 113 (Gont'd)

Type of Station rvate of P
Media Analysis No,  First Sample Laxt ' i)
Fish (Cont'd) Sr-89 4l &)
American Shad
Sr-90 4H /571172
Cs=-137 4t 6/5112
Ganma Speccrum an /19773
Shellfish Gross Deta 9 4/21/69
(Tissue) 10 4/21/60
11 4/21/6¢C
K=40 9 A21/60
1V 4/21/06v
11 4/21/09
1-131 ) 5/17/60
10 5/19/690
11 5/17/060
Cs=-137 9 6/16/71
10 6/16/71
11 v/le/71
Sr-89 9 “/18/73
10 2/18/173
11 /18773
Sr-90 9 6/16/71
10 6/16/171
11 6/16/71
Gamma Spectrum 9 6/16/71
10 6/16/171
11 6/16/71
Shellfish Cross Beta 9 4121/60
(Shell) 10 4/21/60
11 4/21/60
K=40 9 4/21/60
10 4/21/60
11 4/21/60
Sr-89 9 /187173
10 n/18/73
11 n/18/73
Sr-90 J 4/21/60
10 11/6/67 LL/LIG?
10 6/16/71
11 6/16/171
Ce-137 9 6/16/71
10 6/16/171
il 6/16/71

¢) No sample collected between {niciation of “r-89 analvsis and printinp

of this report.
* One Sample this date; Sr-90 analysis resumed (/107
I1.:19

F 94
i L



TABLE 11.3 (Cont'd)

Type of Station Jate of Date of
Media Analysis No , First Sample Last Sample
Small Game Gross Beta 1 4/1/61
(Muscle)
K=40 1 471761
Small Game Gross Beta | 4/1/61
(Soft Tissue)
K=40 1 4/1/01
Small Game Gross Beta 1 4/1/61
{.one)
K=40 1 4/1/61
Small Game 1-131 1 4/1/61
(Thyroid)
Soil Gross Alpha 1AA 4/4/60
2 2/26/61 8/19/¢u1
A Al&]60
4N 4/4/60
5 4/4/60C
6C 4/4/60
Gross Beta 1AA 4/4/60
2 2/26/6. 8/19/0l
3A 4/4/60
4N 4/4/60
? 4/4/60
6C 4/4/60
K=40 1AA 4/4/60
2 2/26/61 8/19/61
3A 4/4/60
4N 4/4/60
5 4/4/60
6C 4/4/60
Sr-89 1AA 10/14/73
3A 17/14/73
4N 10n/14/73
5 10/14/73
6G 10/14/73
Sr-90 1AA 5/1/171
3A 7/2/60
4N 11/12/61 11/12/61%%
4N 5/2/171
5 11/12/61 11/12/61%*
5 o J
6G 7/2/60
Cs=137 1AA $/717/11%
3A 5/27/11
4N 5/2/171
5 5/2/171
6C ')/’s'/l71

** One Sample this date;

Sr-90 analysis rcsumed
11.20

f2f71x




TABLE 11.3 (Cont'd)

I1.21

Tvpe of Station Nate of Yate of
. Media Analysis No,  First Sample last Sample
Sile Gross Alpha 1RB 3/29/60 11/12/¢61
1¢C L/8/l62 10122/60
108 4787617
v 3/14/72
R 3/14/172
4C 1273117}
40 3/14/72
4. 12/14/69 1273711
OF 3/29/60
Gross Beta 1Lh 3/29/G0 11/712/nl
1cC b/u/62 1u/22/G¢(
18R G/8/767
v J/14/72
1a 3/14/72
4cC 13731
4D 3/14/72
41. 12/16/69 12737171
or 3/29/60
K=40 1BB 11/5/60 11/12/61
6F 11/4/60 11/12/61
Sr-89 188 1n/14/173
1w 12713/23
1X 1213423
4C 12713/23%
' 4D 12/13/2%
oF 10/14/173
Sr-90 1RB 11/5/60 11/12/061
188 4/8/617
3CC 4/8/62 10/22/66
1w 3/14/72
1X 3/14/72
4c 12/3/71
4D 3/14/72
4E 12/14/66% 12737171
6F 11/4/60
Cs=137 1BB $/1¢71
1w 3/14/172
1X 3/14/72
4C 12/73/171
4D 3/14/722
4L 12/14/69 12/3/171
OF 5/2/71
Gamma Spectrum 1BB 5/1/11
v 3/14/72
1X 3/14/12
4C 527/3/7}%
4n 3/14/72
4L 12/14/69 12/3/11
6r 5/2/71
‘ Ambient Radiation Camma 1A 9/11/61
1B 10/22/67
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111. PROCEDURES

The procedures used to obtain the various sample types, how the
samples are handled and analyzed, the methods used to calculate final
results, reporting procedures and analytical sensitivities are described
in this section,
ITIT.A Sample Collection Procedures

The methods used in sample collection and ambient gamma radia-
tion measurements are described below. An attempt is made to adhere to
the sampling schedule unless unusual sonditions prevail,

All samples are labeled with sample tvpe and location as well
as collection date prior to shipment t» the laborateory for analvsis,

i Camma Radiation Monitoritg

Gamma radiation i{s monitored with a Nuclear Measurement
Corporation Model GA-2A scintillation svstem with a Leeds and Northrup
er equivalent strip chart recorder whicl records the gamma dose rate
continuously. Fach monitor is read weekly by the sample collector and
its entire chart when removed is sent to Interex for examination to
insure that the weekly readings are representative of the entire period.
The range of values is alno read and reported.

On June 19, 1973, the instrument at Station lA was moved
about 120 feet co a new weather station building from its original
wooden structure,

Prior to February 1962, a recording ionization chamber
system (Victoreen Model 712) was used with a Texas Instrument recorder.

- & Air Particulates

Air particulate samples are obtained using a system con-
sisting of a pump (Gast 1VBS-10-M100X), a Gelman 1220 filter paper
holder with a 35mm diameter orifice and a running time meter to indicate
the total period of operation. Fach air sampler is fitted with a limit-
ing orifice to maintain a constant flow rate of approximately 1 cfm
during the sampling period. The volume sampled for the period is

determined from the known flow rat: and the running time. A typical
unit 1s shown in Figure III.1.



The filter paper used is Celman Type E glass fiber 47 mm
diameter. Prior to 1966, Hollingsworth and Vose HV=70 2 inch diameter
paper was used,

Previously various other equivalent pump= such as Bell
and Gossett SYC-19-1, Gelman 13400 or Gast 1VSF were used at the var-
ious locations and a Schmidt constant flow air sampler Model 2-AXP was
used at Station 12A.

Starting in 1970 the samplers were equipped with a filter
holder with a 35 mm diameter orifice rather than the 44.5 mm orifice
previously used.

At the end of each weekly air particulate collection
period, the air sampling unit is stopped, the filter is removed from
the holder, placed in an individual envelope and identified. A new
filter is placed into the filter holder and the air sampling unit
returned to operation, The total sampling interval, the date of col-
lection, the flow rate, and the sampling location are recorded on a
special air sample data form which is attached to the appropriate
sample. Special notations are made on the data form of any unusual
conditions in the equipment or of weather conditions at the sampling
station which may have affected the samples., The collector also main=-
tains a log sheet on each air sampling station containing a duplicate
record of the information appearing on the weekly air s mple data form.
The samples at Stations 12A and 12D are collected by Philadelphia
Electric personnel.

Beginning in June 1973, approximately every six months
or when a pump is replaced, units at all stations are calibrated, after
replacing the particulate laden filter, for true air flow volume using
a dry gas meter. This is done by Philadelphia Electric Co. personnel,
During calibration, a measured amount of air is drawn through the system
at a conetant tlow rate. Pressure within the meter is measured with a
vacuum gauge. By application of Boyle's law and using the measured
pressure differential (to correct the dry gas meter reading to atmos-
pheric pressure), the elapsed sampling time and the measured volume
of air pulled through the filter during calibration, the flow rate
through the filter 1s calculated. The temperature is assumed to be

constant during the calibration.
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Priocr to June 1973, air particulate monitors at all
stations except 12A and 12D were calibrated by the sample collector
using the same method. At Stactions 12A and 12D the calibration was
performed by Philadelphia Electric Co. using the above procedure since
June 1972, Prior to this date, a wet gas meter was used.

3. Precipitation

Precipitation samples are collected in rain gauges,

Collector areas at Stations 1A and 1B and Station 4M are 0.,0327 mz.
These are emptied weekly by Philadelphia Electric Co. personnel into
appropriate sized plastic bottles which are given to the sample col-
lector for transmittal to Interex. The entire volume for the giver
period constitutes a sample. Since August 1972, plastic inserts in
the metal rain gauges have been used at Stations 1A and 1B to collect
the rain samples.

4, Surface Water

Each surface water grab sauple consists of 1 pallon of
water obtained in a 1 gallon plastic bottie,

Ar. Station 4L a monthly composite sample is obtained
using the sampler shown in Figure III.2, The apparatus samples at a
rate of approximately 46 ml/minute giving a 7-day sample of approxi-
mately 140 gallons. The tank capacity is 175 gallons, the volume of
a 10-day sample at this flow rate. A one-quart sample 1is removed from
the tank weekly after a few minutes of stirring to mix any insoluble
material in the tank and put into a l- or 2-gallon bettle. The tank
is then drained and rinsed. At the end of each month the collection
bottle is sent to Interex.

- 1 Well Water

Each well water sample consists of 1 gallon of well
water obtained as a grab sample.

Before sampling from wells, sufficient water is allowed
to run to drain the pipes or is run for approximately 5 minutes if the
well 1is not used frequently,

6. Soil

For each soil sample the Sunshine Method is used, Three
2" plugs of soil 4-6 inches deep are taken from a 4 square foot area
and mixed in a plastic bag. The composite is placed in a plastic

bottle and consists of approximately 1000 g,




7 Silt

S§ilt samples at Stations 1BB and 6F are obtained in a
manner similar to soil samples under approximately two feet of water
by the Interex sample collector. The composited sample consisting of
approximately 1000 g is placed in a plastic bottle for shipment,

At Stations 1W, 1X, 4C and 4D silt samples are collected
in a similar manner by Icthyological Associates, a Philadelphia Elec~-
tric Co. limnological consultant using a Ponar dredge.

8.  Fish

Fish samples are obtainec by trapping or by hook and
line. Each sample generally consists of 4 fish of the same type when-
ever available. The fish are placed in a plastic bottle for shipment
or are placed in plastic bags and shipped in dry ice.

Fresently the fish from Holtwood Pond, Station 6C, are
collected by the Interex sample collector using hook and line, All
other fish samples are vollected by Icthyological Associates, a Phila~-
delphia Electric Co, marine biology consultant. At Conowingo Pond
stations including the berm ponds and discharge canal, Stations 41,
4J, 1X, 1Y and 1W, fish are caught by net trapping. 1In Peter's Creek,
Station 3A and Pequea Creek, Stations 25A through D, fish are caught by
seine or by electrc-shocking techniques. Shad in the Conowingo Dam
tailrace, Station 4ll, are caught by hook and line or a fish trap.

Prior to 1968 all fish were obtained by the program
sample collector using hook and line.

9. Shellfish

Shellfish (oysters) consist of approximately 8 oysters
from each location shipped in formaldehyde in a plastic bottle., The
shellfish are obtained by personnel of the Chesapeake Bay Institute,
Johns Hopkins University, and are shipped to Interex.

10, Vegetation

Samples of approximately 500 grams of cut grass and wild
greens are placed in polyethylene bags and sealed for shipment. Crops,
when available, are also shipped in plastic bottles,

11, Small Game (Rabbits)

Small game (rabbits) obtained in the area are frozen and

shipped in dry ice. Five rabbits are collected as a sampling if avail-
able., Prior to 1971, 10 rabbits were collected as a sampling.



12, Milk

Each sample consists of 2 gallons of milk removed from

the bulk dairy tank at a given farm., It {s thus a composite of all
the cows in the herd for one to three milkings,

posited into a two liter sample,

8§ 4 Handling and Roporgig;_g;ocedurea

Samples when received are logged into a notebook specificaily
used for Philadelphia Electric environmental samples and a sample
number is assigned. At this time a carbon copy of the log entry is
fenerated and submitted to the laboratory supervisor who verifies the
analyses to be performed and assigns the analyses to laboratory per-
sonnel, In addition, the loy sheet 1s checked apainst the transmittal
sheet submitted by the sample collector to insure that all samples
were received and against the program schedule to c¢scertain that all
samples required for the period have been taken.

When analytical results are obtained, they are checked against
the analytical requirements to verify that all of the required anal-
yses have been performed. The results are then compared to previous
data to determine if the value is within normal limits. '

A data sheet Biving the details of the analytical results in-
cluding gross counts, count time, counter efficiency, sample volume,
etc.,, is submitted to Philadelphia Electric Company upon completion
of the sample analysis. There is immediate notification of any un-
usual result,

Representative portions of samples when possible are saved for

at least six months after submission of the report containing the

results of the sample analyses,




I11.C Sample Preparation and Analytical Procedures and Equipment

The procedures and equipment described below are presently
being used in the analysis of samples obtained in this program, There
have been no changes from previous procedures or equipment that would
pe expected to affect the comparability of the results obtained.

Where changes in a precedure have been made they are referred to in a
note at the end of the procedure, "ICN" refers to differences in pro-
cedures between those now in use and those used by ICN. "NSEC" is
used similarly for differences between Interex and Nuclear Science and
Engineering Corporation., Counting procedures and equipment are de-
scribed separately.

As a result of the changes in laboratories and in analytical
requirements, several general changes were made that pertain to numer-
ous procedures., The counting equipment is different, as is described
in section III.C.2, and the reporting units were changed from uuc to
pCi. Since these are general changes, they are inferred and not re-
stated for each procedure.

Sample aliquot size, chemical concentrations etc, are for the
sample as generally encountered and may be varied somewhat to accommo~-
date special situations.

IT1.C,1 Sample Preparation and Analytical Procedures

The following pages describe the procedures used for each
type of sample medium collected.

Toward the end of the period covered by this report, Sr-89
analysis was initiated on all samples which previously required only
Sr-90 determination, 1In the procedures given below, the addition of
Sr-85 is omitted if it is wecessary to determine Sr-89.

Cesium~-137 measurer=nts were also started in some samples
during the report period. W.ere cesium was not determined the addition
of cesium carrier and the cesium separation steps were omitted.

Air Particulates

At least 72 hours is allowed to elapse between sample
collection and processing to allow for the decay of any radon and tho-
ron radicactivities.

a. Prcocedure for Gross Beta Analysis

(1) The air filters are placed on 2 inch diameter

planchets and beta counted in the counter described in section II1.C.2.1.
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(2) The concentrations of gross beta activities
are calculated using conversion factors obtained from the sampler flow
' rates, the running time of the air sampling pumps, the sample counting |
rates and the efficiency factor of the beta counter determined using a
Cs~137 standard., The concentrations of beta activity are reported in l
terns of picocuries per cubic meter (pCi/na) of air. |
(ICN and NSEC - A Sr-90 - Y-90 standard was used)
b, Procedure for Camma Spectrum Analysis

(1) All air filter papers from a given month f.om
a given location are placed in a Petri dish, pressed flat with extra
paper on the side opposite the counter and counted on the gamma spec~-
trometer described in section III.C.2.4.

(2) Results are given in pCi/m3 using standards of

the isotope being measured. The sum of the individual air volumes are used.
1.2 Precipitation

a. Procedure for Gross Beta Analysis

The total volume of the monthly precipitation sample
from each sampling location is measured to the nearest 10 ml. A 250-ml

or larger aliquot including uniformly suspended solids is evaporated
. nearly to dryness, transferred quantitatively to a tared 2 inch diameter

planchet, evaporated to dryvness, weighed, and beta counted in the counter
described in section III.C.2.1. The gross beta activity concentrations

are calculated for each sample from the volume of the aliquot used, the
counter efficiency based on a Cs-137 standard and the area of the sample
collector. The data are reported in units of picocuries per liter
(pCi/1) and picocuries per square meter (pCi/mz).
b, Procedure for Strontium and Cesium
(1) Strontium (40 mg as S'(NO3)2) and cesium (35 mp

as CsCl) carriers and a known amount of Sr-85 are added to a measured
quantity of the unfiltered rample remaining after removal of the gross
beta aliquot, The liquid is evaporated to near dryness.
(2) The liquid and any residue are treated with
acid several times by boiling to near drynese after addition of &N HNO3.
The solution is cooled, diluted to 50 ml with 0,1 N HH03, filtered and
the filter paper is washed combining the wash with the filtrate., Alter-
natively the dried aliquot is fused with sodium carbonate and leached
. with dilute HN03.
(3) Ammonium molybdophosphate (AMP) is added, the

solution is made basic ana then acid to precipitate cesium., The cesium




precipitate is separated and cesium determined as given in section 1.12.
The supcrnate is saved for strontium determination,
. (4) The remainder of the strontium procedure is
given in section 1,11 starting with step 2.
(5) Data are reported as pCi/l and pCi/m2 for each
isotope based on standards for the specific isotope being measured,
(NSEC -~ A 250 ml aliquot was used, and the residue in step 2
was filtered, fused with sodium carbonate, water leached, dissolved in
HNO3 and combined with the filtrate before proceeding with step 3.)
| Surface Water

a. Insoluble “atiex

(1) Procedure for Gross Alpha Activity

(a) A l-liter aliquot of the surface water
sample .3 filtered through a membrane filter (Millipore, type HA, 47 mm
diameter, 0.45 micron mean pore size) to collect the insoluble particu~
late matter.

(b) The filter membrane is transferred to a
tared 2 inch diameter planchet, ignited to remove any organic material,
weighed and alpha counted in the counter described in section I11I1.C.2.1.

. (¢) Concentrations are reported in picocuries
per liter based on a uranium standard.

(ICN , prior to May 1971, and NSEC - a 250 ml aliquot
and Millipore, type RA 47 mm diameter 1.2 micron filter paper was used.)
(2) Procedure for Gross Beta Analysis

(a) The planchet containing the ignited sample
obtained as described above is beta counted in the counter described in
section III.C.2.,1, < Concentrations are reported in picocuries per liter

based on a Cs-137 standard.

(1) Procedure for Gross Gamma and GCamma Spectrum

Analysis
(a) The planchet containing the ignited sample
is counted on the gamma spectrometer described in section $11.C:2.4,
(b) Results are given in cpm/1 and pCi/) using
standards of the isotope beinpg measured.

b. Soluble Matter

(1) Procedure for Gross Alpha Activity

. (a) The filtrate obtained from a l-liter sur-

face water aliquot is evaporated to dryness in a beaker at low heat.




(b) The residue is transferred to a tared 2
inch diameter planchet with the aid of dilute nitric anid.

(c) The sample is evaporated to dryness and
the weight of the residue determined to permit correction for self
absorption.

(d) The sample is then alpha counted in the
counter described in section IT1I.C,2.1. Results are reported in terms
of pCi/l based on a uranium standard.

(ICN - A 250 ml aliquot was used in Step a.)
(NSEC - The residue was wet ashed with HNO3 and HZOZ’ evap~
orated and a weighed 200 mg aliquct of the residue was counted.)

(2) Procedure fer Gross Beta Analysis

(a) The planchet obtained from the gross
alpha procedure is beta counted on the counter described in section
111.€.2,1, Results are reported in terms of pCi/l based on a Cs~-137
standard.

(3) Procedure for Grose Gamma and Gamma Spectrum

Analysis
(a) A 4 liter aliquot of filtered sample is

placed into a Marinelli beaker and counted on the gamma spectrometer
described in section II1.C.2.4,
(b) Results are given in cpm/1 and pCi/l
using standards of the isotope being measured.
1.4 Well Water
a. Procedure for Cross Alpha Analysis

The same procedure is used as is given above for
surface water scluble activity except that the sample is not filtered.
The sample therefore contains both soluble and insoluble activity.

b. Procedure for Gross Beta Analysis

The sample procedure is used as is given above for
surface water soluble activity except that the sample is not filtered.
(NSEC -~ The sample procedures used were as given in the nota-
tions to the surface water soluble activity procedures,)

¢, Procedures for Uranium Analysis

(1) A l-liter aliquot of sample is evaporated to
25 ml and 1.5 ml conc, HNO3 and 50 ml conc¢. HCl are added,
(2) The solution is passed through a Dowex 1 x 10,

100-200 mesh column,



(3) The column is washed with 75 ml of 8N HCl and
uranium {s eluted with 150 ml of 1N HCI1,

(4) The solution is evapurated to dryness and taken-
up in dilute HN03.

(5) One-half of this solution is transferred to a
platinum dish and evaporated, The residue is fused with a sodium
fluoride - lithium fluoride pellet,

(6) The fluorescence in the fused sample (s measured
with a Turner Model 110 fluorimeter calibrated against known amounts of
uranyl nitrate solution which have been fused as in Step 5.

(7) The concentrations of uranium are reported in
units of micrograms per liter (ug/l).

(ICN - a 250 ml aliquot of unfiltered sample was evaporated to
dryness, the residue dissolved by tr. ting several times with 4N HNO3
and then diluted to 5.0 ml with water. A 0.2 ml aliquot was treated
as in step 5 above and the fluorescence measured with a Jarrell-Ash
fluorimeter calibrated as given above in Step 6.)

(NSEC - The residue was wet ashed with HNO3 and Hzoz and
dissolved in 1M HNO,. The uranium was extracted into ether, the water
phase discarded and the ether layver evaporated on a water bath, The
residue vas taken up in 1M HNO, and diluted to 5 ml. A 0.2 ml aliquot
was treated as in step 5 above and the fluorescence measured with a
Jarrell-Ash fluorimeter calibrated as given above in Step 6.)

d. Procedure for Strontium and Cesium

(1) Strontium (40 mg as Sr(NO3)2) and cesium
(35 mg as CsCl) carriers and a known amount of Sr~85 are added to a
l-1liter aliquot and cesium is separated by precipitation with AMP,
The remainder of the procedure is as given above in section 1.2.b at
step 3.
(NSEC - Procedural changes are as noted above for precipita-
tion.)

e, Procedure for GCross GCamma and Camma Spectrum Analysis

(1) A 4 liter aliquot of unfiltered sample is placed
into a Merinelli beaker and counted on the gamma spectrometer described
in section III.C.2.4,

(2) Results are given in cpm/1l and pCi/1 using
standards of the isotope being measured.




1.5 Soil and Silte
a. Procedure for Gross Alpha Analysis

' . (1> 20 to 25 g of the sample of s0il or silt is
‘ dried by heating at 1107,

(2) The dried sample {4 crushed and a veir-led 10
of the material transferred to a heaker.
(3) The sample is leached twice with 10 ml of 21
HHOJ. and the Jeachings are composited and filtered. The residue is
washed with 0.1 HN03.
(4) The filtrate is evaporated to approximately
5 ml, transferred to a volumetric flask, and diluted to 10 ml with 4N
}!.‘\'03.
(5) A 2 ml aliquot of the solution (equivalent to
2 g of dry soil) is evaporated onte a tared planchet, weighed and alpha
counted in the counter described in section ITI.C.2.1, The concentra~-
tions of extractable gross alpha activity are reported in units of
pCi/g dry wt. based on a uranium standard,
(NSEC - The leaching was done with concentrated HNO3 and the

filtrate was diluted with 0.1 qul prior to treating as in stey, 5,)

. b. Procedure for Cross Beta Activity
(1) The planchet from the gross alpna analysis is

beta counted in the counter described in section II1.C.2.1, The con~
centrations of extractable gross bheta activity are expressed in units

of pCi/g dry wt. based on a K-40 standard for soil and a Cs-137 standard
for silt,

s Procedure for Potassium=40 Analvysis

(1) A l-ml aliquot of the sample solution used to
prepare the alpha sample 1s diluted to 100 ml in a volumatric flask.

(2) The potassium content is determined using a
Coleman Model 21 flame photometer and Hodel 22 Galvanometer. The
instrument is calibrated usinpg known amounts of potassium for each
series of measurements. The beta radiocactivity resulting from K-40 is
calculated using the known specific beta activity of K~40 {in potassium
(1780 betas/min/g K). The contribution of K-40 beta activity to the
coucentration of the gross beta activity in the sample is reported in
units of pCi/g drv wt.

. (NSEf - Potassium was measured using a Beckman !lodel DU spec-

trophotometer with a flame attachment at a wavelenpgth of 766.5 mu. )
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d. Procedure for Net leta Activity

(1) The concentration of K-40 in each sample, as
determined above, is subtracted from the concentration of the gross
beta activity, and the net beta activity concentration is expressed
as pCa/g dry wt,

€. Procedure for Gross Gamma and Camma Spectrum Analysis

(1) The remaining dried sample is weighed and placed
into a Marinelli beaker and counted on the gamma spectrometer described
in section III.C.2.4,.

(2) Results are given in cpm/g and pCi/g using
standards of the isotope being measured.

f. Procedure for Strontium and Cesium

(1) A 75 gram sample of oven dried soil is weighed
into a tared beaker. Ctrontium (40 mg as Sr(NO3)2) and cesium (35 mg
as CsCl) carriers and a known amount of Sr-85 are added.

(2) The sample is leached twice with 200 ml portions
of 4N HC1l by heating for at least 1 hour on a hot plate, stirring fre-
quently,

(3) The combined supernates are evaporated to 200
ml and sny residue filtered off,

(4) Approximately 1 g of AMP is added and the sample
is mechanically stirred for 1 hour. The AMP is allowed to settle and
removed for cesium purification as given in section 1.1.2.

(5) 12N NaOH is added to the supernate with stir-
ring until any precipitate that forms just barely dissolves (pH approx.
2). 1f no precipitate tends to form more NaOl is added until the pH
is 5 and 20 ml of saturated (NH6)2C204 is added to precipitate the
oxalates. One 40 ml cone is centrifuged and the supernate tested for
completeness of precipitation. This is repeated until no precipitate
is formed in the supernate when more (NH“)zczn“ is added. If a precip-
{tate forms at pH 5 when NaOll is added, the solution is acidified and
few grams of (NH‘)zczﬂé are added., The ph is then readjusted to pH 5.
This is repeated until no brown precipitate is obtained at pH 5. The
objective 1s to complex any irun as the oxalate so that it does not
precipitate at pH 5 with the alkaline earth oxalates.

(6) The solution is gravity filter and the oxalates
converted to carbonates by ignition muffle furnace. The residue is
dissolved in 30-50 ml 84 HNO

‘)o



(7) The solution is trausferred to a 250 ml beaker
and 150 ml of fuming HNO3 added to precipitate nitrates. The precip-
itate is allowed to settle and centrifuged.

(8) The remainder of the procedure is given in
section 1,11 starting with step 4,

(9) Results are reported in pCi/g dry weight using
scandards of the isotope being measured.

(NSEC - 50 gram samples were leached with HNO3 and treated
starting with step 2,
1.6 Fish
a. Procedure for Gross Alpha Analysis
(1) A single fish is rinsed with tap water and

then with distilled water to free it of any adhering mud or slime,
weighed and placed in a beaker,

(2) The sample is wet ashed using concentrated
HN03. evaporated and then ashed in a muffle furnace at 600°C.

(3) A weighed 200 =g aliquot of the ash is trans-
ferred to a 2 inch diameter planchet and alpha counted in the counter
described in section III.C.2.1., Tae concentration of gross alpha
activity is reported in pCi/g ash based ¢n a uranium standard.

b. Procedure for Cross Beta Analysis
(1) The plarchet obtained from the gross alpha

analysis is beta counted., The concentrations of gross beta activity
are reported in pCi/g ash based on a K-40 standard.
¢. Procedure for Potassium-40 Analysis
(1) 10 to 20 mg of white ash from the alpha proce-

dure is weighed, transferred quantitatively to a 100-ml volumetric
flask and dissolved in HNOJ. The solution is diluted to 100 ml with
water,

(2) The potassium concentration is determined
using a Coleman 21 flame photometer and Model 21 galvancmeter. Potas-
sium chloride (KCl) standard solutions are used for calibration of the
instrument prior to each series of measurements.

(3) The beta activity resulting from X-40 is calcu-
lated using the natural abundance of K-40 in potassium. The contribu~-
tion of K-40 beta activity to the concentration of gross beta activity
is reported in units of pCi/g ash,

(NSEC ~ Potassium wvas measured using a Beckman Model DU spec~

trophotometer with a flame attachment at a wavelength of 766.5 mu.)
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¢, Procedure for Net Beta Activity

(1) The concentration of K-40 in each sample, as
determined above, is subtracted from the concentration of the Bross
beta activity, The net beta activity conceatration is expressed as
pCi/p of ash.
e, Procedure for fOross Camma and Gamma Spectrum Analy:is

(1) Prior to performing any analysis, and after
washing, all fish of the same species from a sample are weighed and
placed together in a Marinelli heaker and counted on the gamnma spec=-
trometer described in section 111.C.2.4,.

(2) Results are given in cpm/g and pCi/g using
standards of the isotope being measured.

f. Procedure for Strontium and Cesium

(1) Strontium (40 mg as s'(H°3)2) and cesium (35 mg
as CsCl) carriers and a known amount of Sr-85 are added to the weighed
ash remuining after the removal of the aliquots for gross beta and K-40,

(2) Approximately 150 ml of 8u HNO, is added to
the sample and the sample 18 heated until the ash dissolves. he solu-
tion is evaporated to a small volume,

(3) Approximately 1 g of AMP is added and cesium
precipitated by making the solution basic and then acid. The AMP pre-
cipitate is separated for cesium purification as g ven in section 1,12,

(4) The surernate is processed for strontium as
given in section 1,11 starting at step 2.

(5) Concentrations are reported in units of pCi/g
ash using standards of the isotope being measured.

1.7 Shellfish
a. Procedure for Cross Beta Analysis of Shells

(1) The oysters are scrubbed free of dirt.

(2) After opening the shells and separating them
from the soft tissues, the shells are weighed and then ashed in a muf~-
fle furnace at 600°C until a white ash is produced. It has been found
that the weight of shell is essentially unchanged by ashing.

(3) The ash is crusted, and a weixhed 1 gm of ash
digested with concentrated HHO3.

(4) The volume of the resulting solution is reduced
and then the solution adjusted to a volume of 10 ml with 1,0 M HNO3.

Arn aliquot of the solution equivalent to 200 mpg ¢ shell ash is trans-



ferred to a tared 2 inch diameter planchet, dried, weighted, and beta

covaited in the counter described in section I11.C.2.1.
(5) The concentrations of gross beta activity are

expressed in terms of pCi/p shel)l ash based on a K-40 standard.

b. Procedure for Potassium-40 Analysis of Shells

(1) A volume of the above solution equivalent to
200 mg of shell ash is diluted to 10 ml with 1.0 M HNOJ.

(2) The potassium content is determined as described
above for fish in section 1l.6.c. The concentration of K-40 is reported
in units of pCi/g shell ash,

¢. Procedure for Ne®' Beta Aualysis of Shelis

The K-40 concentration is subtracted from the con-
centri.tion of the gross beta activity, The net beta activity concentra-
tions are repc ted in units of pCi/g shell ash,

d, Procedure for Strontium and Cesium in Shells

(1) Strontium (40 mg as Sr(N03)2) and cesium (25 mg
as CsCl) carriers and a known amount of Sr-85 are added to a weipghed
10 g » 1iquot of the shell ash, digested with HNO3 and filtered through
filter paper.

(2) The remainder of the procedure is given in
section 1.6,f starting at step 3.

(3) The nuclide concentrations are reported in units
of pCi/g of shell ash using standards of the isotope being measured,

e, Procedure for GCross Beta Analysis of Soft Tissue

(1) A weipghed portion of the tissues obtained from
the injtial part of the analysis are macerated in s homogerizer. All
of the tissue iy used except when I-121 is to be determined in which
case approximately half is used, The homogenized material is evaporated
to dryness and th=s dry tissue transferred to a beaker,

(2) The tissue is ashed in a muffle furnace at
600°C until a light brown ash is obtained.

(3) A weighed 200-mg aliquot of the ash is trans~-
ferred to a 2 inch diameter planchet and beta counted ia the counter
dcacribed in section III,C.2,1,

(4) The gross beta activity concentration is ex~-

pressed in units of pCi/g soft tissue arh based on a K-40 standard.




€, Procedure for Potassium-40 Analvsis of Soft Tissue

(1) The potassium concentration is determined as
given for fish in section 1l.6.,c and results are reported in units of
pCi/g soft tissue ash.

g+ Procedure for Net Beta Activity of Soft Tissue

(1) The K=40 concentrations are subtracted from
the corresponding gross beta activity concentrations, The concentra-
tions of the net beta activity are reported in units of pCi/g soft
tissue ash.

h. Procedure for Cross Camma and Camma Spectrum Analy~

sis in Soft Tissue

This procedure is the same as used for fish, section
l1.6.e.

i, Procedure for Strontium and Cesium in Soft Tissue

This procedure is as given above for shells using
the largest aliquot of ash availahkle after gross beta measurement.

j. Procedure for Iodine-131 in Oyster Soft Tissue

(1) A weighed portion of soft tissue obtained from the
initial portion of the gross beta analyses is macerated in a homogenizer.

(2) 1lodide carrier (20 mg as Nal) is adde! to the
sample and the sample made basic with NaOHl.

(3) Sodium bisulfite (NaHSO3) or sulfurous acid is
added to prevent oxidation of the iodide.

(4) The solution is evaporated at low heat and the
evaporated residue ashed in a muffle furnace at 600°¢,

(5) The ash is cooled, water leached and filtered.

(6) The leach solution is transferred to a separa-
tory funnel, acidified in the presence of carbon tetrachloride (CCla),
and oxidized toc iodine with sodium nitrite (NaNOZ).

(7) The iodine is extracted into the CCl, phase,

(8) The iodine is then reduced to fodide with NakSO,
or sulfurous acid and back-extracted into the water phase.

(9) The water phase is transferred to a beaker and
acidified with HNO 4.

(10) Silver nitrate is added to the beaker, and sil-

ver iodide precipitated,
(11) The Agl is filtered, weighed, and mounted (Notno 1)

for counting in the counter described in section III.C.2.2, 1If there
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is activity present above the counter background, the sample is re-
counted 3-4 days later. If decay has occurred, counting is continued
. for at least two half lives.
(12) The 1-131 data are calculated as given in
section IIT.C.3 expressed in units of pCi/g ash.

(Note 1. Thc mount consists of an inverted nylon cup on which
the filter paper containing the precipitate is placed. The precipitate
and paper are then covered with two layers of household plastic wrap
squares with sides approximately 1 inch larger than the diameter of the
mount. The plastic is held down by placing a nylon slip ring over the
plastic and around the sides of the cup. The excess plastic at the
bottom is then trimmed-off.)

1:8 Vegetation and Crups

a, Procedure for GCross Alpha Analysis
(1) A 4U to 50 g aliquot of sample is dried at
110°C for 12 to 24 hours.

(2) After drying, the sample is weighed, wet ashed

with HN03, evaporated and then ashed in a muffle furnace at 600°C.
(3) After reduction of the ash to a fine powder in
. .rtar, a weighed 200 mg of the ash is placed in a 2 inch diameter
p. ichet and alpha counted in the counter described in section TIi:Csdsd
(4) The concentrations of gross alpha activity are
reported in units of pCi/g vegetation o¥ Ccrop ash based on a uranium
standard.,
(NSEC - 10-15 g samples were ashed over an open flame and then
ashed in a muffle furnace., A 250 mg aliquot was planchetted and counted.)

b. Procedure for Gross Beta Analysis

(1) The planchet from the gross alpha analysis is
beta counted. The concentratiors of gross beta activity are reported
in pCi/g ash based on a K-40 standard.

c. Procedure for Potassium-40 Analysis

(1) The potassium concentration is determined as
described in the procedure for fish as described in section l.6.c. The
results are expressed in units of pCi/g vegetation or crop ash.,

d. Procedure for Net Beta Activity

(1) Net beta activity concentrations are determined
‘ by subtracting the K-40 activity from the gross beta activity. Results

are expressed in units of pCi/g vegetation or crop ash.
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e. Procedure for Strontium and Cesium

(1) Strontium (40 mg as Sr(N03)2) and cesium (35 mg
as CsCl) carriers and a known amount of Sr-85 are added to a weighed
amount of vegctation or crop ash remaining from the gross beta and K-40
measurement .

(2) The ash is acid leached by boiling with several
aliquots of HNO3 and filtered.

(3) The remainder of the procedure is given in
section 1.6,.f starting at step 3.

(4) The concentrations are reported i{n units of
pCi/pg vegetation or crop ash using standards of the isotope being
measured,

(NSEC - The ash was fused with sodium carbonate and water
leached. The residue was dissolye<C in HNO4 and treated as in step 3.)
1.9 Rabbit

a. Procedure for Cross Beta Activity in Muscle or Soft

Tissue

(1) Leg muscle or scft tissue from the body is dis-
sected from each rabbit, weighed, transferred to a crucible and dried.
The dried sample is ashed in a muffle furnace at 600°cC.

(2) A weighed 200 mg aliquot of the ash is trans=-
ferred to a 2 inch diameter planchet and beta counted in the counter
described in section III.C.2.1.

(3) The concentrations of gross beta activity are
expressed in units of pCi/g muscle ash or soft tissue ash based on a
K-40 standard.

(NSEC - The sample was wet ashed with HNO3 and ”202 evaporated
and wet ashed. A 250 amg aliquot was counted.)

b. Procedure for Cross Beta Activity in Bone

(1) A leg bone (femur) is taken and the adhering
tissue remcved.,

(2) The bone is weighed, placed into a crucible and
ashed in a muffle furnace at 600°¢C,

(3) A weighed 200 mg aliquot of ash is traansferred
to a 2 ineh diameter planchet and beta counted in the counter described
{n section III.C.2.1. The grosc beta activity concentration is ~x-

pressed in units of pCi/g bone ash based on a K=40 ~tandard.



¢. Procedure for Determination of K-40 Activity in Each

Anatomical Section of the Rabbit Specimen

(1) The potassium concentration is determined as
given ia the procedure for fish in section l.6.c., The results are
expressed in units of pCi/g muscle, soft tissue or bone ash,

d. Procedure for Net Beta Activity in Each Anatomical

Section of the Rabbit Specimen

(1) The K-40 concentration values obtained for
muscle, soft tissue or bone are subtracted from the respcctive values
for gross beta activity concentrations, The concentrations of net beta
activity are reported in units of pCi/g muscle, soft tissue or bone ash.

e. Procedure for lIodine-~131 in Rabbit Thyroid
(1) The rabbit thyroid is dissected, placed into a

counting vial and covered with alcohol,

(2) The 1-131 in the sample is measured with a well-
type sodium iodide crystal and a single-channel, pulse-height analyzer
as described in section III.C.2.3 which was previously calibrated with
an I-131 standard. The data are ccrrected for decay after sample col-
lection.

(3) The I-131 concentrations are expressed in units
of pCi/thyroid based on anlI-131 standard.

(NSEC - Frior to May 1, 1968, the thyroid was weighed and con-
centrations were in units of pCi/g. After that time the above proce-
dure was used.)

1,10 Milk

a. Procedure for Gross Beta Analysis

(1) A 50 ml sample of raw milk is evaporated to dJdry-
ness and ashed to whiteness in a muffle furnace at 600°C.

(2) The total ash ies weighed and represents the
entire 50 ml of milk.

(3) A 200 mg portion of the ash is weighed onto a
tared 2 inch diameter planchet and beta counted in the counter described
in section III.C.2,Z.

(4) The concentrations of gross beta activity are
expressed in units of pCi/l milk based on a K-«0 standard.

(NSEC - 250 ml aliquot was used in step 1.)



b. Procedure for Potassium-40 Analysis

(1) The potassium concentration was determined as
given in the procedure for fish in section 1,6.c., The results are
expressed in units of pCi/l milk,

¢c. Procedure for Net Beta Activity

(1) Net beta activity concentratiors are determined
as given in the procedure for fish in section 1.6.d and are reported in
units of pCi/l milk,

d. Procedure for Strontium and Cesium
(1) Strontium (40 mg as Sr(N03)2) and cesium (35 mg

as CsCl) carriers and a known amount of Sr-85 are added to 1 liter of
raw milk and the sample is wet ashed using HNO3.

(2) The residue is ashed in a muffle furnace at
600°C. The ash is leached with 4N HH03

(3) The remainder of the procedure is given in

and filtered.

gsection 1.6.f starting at step 3.
(4) The nuclide concentraticns are expressed in units
of pCi/l milk using standards of the isotope being measured.

(ICN - A 400 ml aliquot was used, Until MMay, 1971, strontium
results were also reported in units of pui/g Ca assuming a liter of milk
contained 1.17 g Ca.)

(NSEC - The carrier and tracer were added to 2 g of the milk
ash; the ash was rused with sodium carbonate, water leached and dis-
solved in HNO3. The resolution was then treated as in step 3.)

€, Prccedure for Iodine-131 in M{ilk

(1) Prepare an ifon exchange column 2 cm in di. 1eter
by 10 cm long and £ill to a height of 5 cm with Dowex 1 x 8, 20~-50 mesh,
€1~ form. Add the resin from a water slurry.

(2) Add i‘s5dide carrier (20 mg as Nal) to a 4-liter
milk sample and stir thoroughly, Accurately measure and record exact
volume of carrie:t added. Pass through the column at a flow rate of
about 30 ml per minute and discard effluent,

{3) Wash the column with 500 mi hot (SUAC) distillad
water, followed by 100 ml of 24 NaCl. Discard washes.

(4) Transfer the resin to a 250-ml beaker using 50
ml of 5-6%Z NaOCl.

(5) Place a magnetic stirring bar in the beaker and

stir vigorously for 5 minutes on a magnetic stirrer to elute the iodide

from the resin column.



(6) Filter the resin slurry through a suction filter
and retain the Nal”l solution.
. (7) Reextract the resin by repeating steps 4, 5, and
6.
(8) Discard the resin, combine the two 50-ml solu-
tions and carefully add 20 ml of conc. HN03.
(9) Pour the acidified NaOCl solution into a 250-ml
separatory funnel and add 50 ml of CClA.
(10) Add 1.5 gm of hydroxylamine hydrochloride and

shake tc oxidize iodide to iodine. Extra.t the iodine into the organic

(11) Drain lower organic phase into a ‘lean 250-ml
separatory funnel and save,

'2) Add 50 ml CCl, and 1 gm hydroxylamine hydro-
chloride to maintain oxidizing condirions to the aqueous phase in the
first separatory funnel aand reextract,

(13) Add 25 ml HZO and 10 drops of freshly prepared
1M NaHSO3 to the separatory funnel containing the combined CCla and
shake to reduce the iodine to iodide. Equilibrate for 2 minutes., Dis-

. card organic (lower) phase.

(14) Trancier the aqueous (upper) phase into a clean
50-m1 centrifuge tube and add 1 ml of conc. HNO3 and 10 ml of T‘dCl2 solu~-
tion to precipitate PdIz. Stir and let stand for 5 minutes,

(15) Centrifuge Pdl2 precipitate discarding supernate,
Wash prec.pitate by stirring with 10 ml of HZO.

(16 Using a filter funnel setup, filter with suction
through a tared glass fiber paper (2.8 cm diameter), using a water wash
bottle to effect the transfer,

(17) Dry precipitate for 20 minutes in an oven set
at 110°C and weigh to the nearest 0,1 milligram. The yield is calculated
from the precipitate weight and the known amount of 1odide added.

(18) Mount the filter paper containing the precipitate
for low-level beta counting as described in section 1.7 j.

(19) “ount in a low-background counter described in
section I111.C,2,2 for 900 minutes.

(20) 1f net courting rate of sample is greater than

. 0.3 cpm, recount after 7-8 days.

phase (about 2 mi: equilibration.)
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(21) Calculate as picocuries I-131 per liter of milk
at time of sampling as described in section IIL.C.3.
(Interex, prior to August 1973, and ICHN starting with May 1971
Iodide carrier was added to a 1 liter aliquot of raw milk made bausic
with NaOH, ICN prior to May 1971 - A 300-400 ml aliquot was used.
NSEC-A 100-200 ml aliquot was used, For all laboratories the remainder
of the procedure was as given in section 1.6.j starting at Step 4)

1.11 Procedure f “vontium

The following srocedure is used with slight modifica~
tions in the early steps of the procedure to accommodate the various
sample types,

(1) Acid leach any insoluble material by boilinpg several
times with 4N HNOB. Cool, filter and wash filter paper combining wash
with filtrate.,

(2) Adjust volume of filtrate to apnproximately 50 ml and
add 159 ml of fuming HN03 to precipitate alkaline earth nitrates. Let
settle, centrifuge and discard supernate.

(3) For samples with large amounts of calcium, treat
precipitate with 10 times the precipitate volume of hot, concentrated
HN03, centrifuge and discard supernate. This removes some of the cal-
cium nitrate, If only strontium-90 is required, repeat this step several
times until most of the calcium is removed. Then go to steps 3A through
13A listed below.

(4) Dissolve the precipitate in water, make basic with
HHAOH and precipitate the alkaline earth carbonates with a slight excess
of saturated (NH4)2C03.

(5) Centrifuge, discard the supernate and dissolve the
precipitate containing strontium carbonate in a minimum volume of conc.
HCl, Heat to expel carbon dioxide.

(6) Add 250 ml of 0.1 M EDTA (ethylenediaminetetraacetic
acid) solution (pH 4.8) and adjust pH to 4.8 using NH,OH and a pl meter,
This complexes the alkaline earths,

(7) Pass the solution through a column of Dowex 50W x 8,
50-100 mesh resin (NHa + form) (Note 1) at a rate of 3-10 ml/min,

(8) Elute calcium using approximately 250 ml of 0,1 M
EDTA solution (pH 5.25). Check pH of eluate, whrich rises from 4.8 to

5,25 when elution is complete, and add more solution if necessary. Dis-

card eluate containing the calcium,




(9) Elute strontium using 250 ml of O0,1M EDTA solution
(pH 6.0). Regenerate column using 200 ml of 0.1 EDTA solution (py 7.0).
(10) Evaporate the eluate from step 9 to dryness and place
in a muffle furnace at 600°C for 3-4 hours to remove the EDTA., Allow to

cool,
(11) Dissolve the residue in 30 ml of water plus a minimum
of 6N HNO3.
(12) Add 10 mg of Fe carrier.
(13) Make basic with carbonate free NH,OH, heat,and centri-
fuge. Discard Fe(OH), precipitate and transfer Supernate to small
bearner. If supernate is not clear, filter. Record time. The ferric
hydroxide scavenges the solution of unwanted ions and also removes any
yttrium which is present. The separation marks the start of Y-90 grow-in,

(14) Heat to boiling and add 15 ml of 10%Z N32C03 to precip-
itate SrC03. Avoid supersaturation,

(15) Digest until precipitation of SrCO3 is complete.

(16) Centrifuge and wash twice with 10 ml “20'

(17) Dissolve with a minimum amount of 1N HNOB, dilute to
15 ml and heat to drive off COZ'

(18) Transfer with water to a storage bottle and add 20 mg
Y carrier as Y(N03)3. If only Sr-90 is required and therefore Sr-85
has been added, gamma count the Sr-85 gamma ray and determine the Sr
yield by comparing the amount of Sr-85 found to that originally added.

(19) Allow two weeks for Y grow-in and go to step 20.

(20) Again gamma count sample for Sr-85 as in step 18 to
verify Sr yield if Sr-90 only is required.

(21) Transfer sample to a 40 ml centrifuge cone.

(22) Precipitate Y(OH)3 by adding concentrated NH,OH.

(23) Centrifuge, decant supernate into a beaker, make acid
with HN03 and save for step 30. If only Sr~90 is desired, return the
supernate to the storage bottle.

(24) To purify the Y dissolve precipitate with HCl and
precipitate Y(OH)3 again with NH, OH,

(25) Centrifuge, discard supernate.

(26) Make acid with HCl and again precipitate Y(OII)3 with

NHQOH. Discard supernate.
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(27) Dissolve precipitate with 0,5 ml conceatrated HCl and
transfer to a beaker,

(28) Dilute to 15 ml with water, warm soluticn and add 20
ml saturated ammonium oxalate to precipitate yttrium oxalate. Cool.

(29) Filter through tared glass fiber filter paper, wash
with water, dry at 110°C, reweigh to determine yttrium yield, and mount
for low-level beta counting of Y-90 as described in section 1.7.4,

Note 1, Count as given in III.C.2,2.

(ICN - Filter through Whatman 42 paper, wash with "20’ ignite
to oxide in Pt crucible over a burner, transfer dry to a tared filter
paper, weigh and mount for low-level bheta counting.)

(30) If Sr-89 is required, make supernate from step 23
basic with NHAOH, heat to bLoiling add 15 ml of 10% Na2C03, digest and
allow to cool.

(31) Centrifuge,discarding supernate., Transfer precip-
ftate te tared glass fiber filter paper with water, wash with water,
dry at lluOC, weigh and mount for low level beta counting as described

in section 1.7.j, Note 1

Note 1. Wash new resin with 300 ml of almost saturated NHACl
at approximately 5 ml/min, Then wash with 200 ml of G.01 M EDTA solu-
tion (pH 9.0). If the resin has been used, it is regenerated in step 9
of the procedure.

(JA) Dissolve precipitate in 8-40 ml of water depending
on amount of precipitate. If any significant insoluble residue is
present, filter, wash paper,and combine wash with filtrate,.

(4A) Add four times as much fuming nnn3 as the volume of
solution obtained from step 4 to precipitate alkaline earth nitrates
and allow to settle. Centrifuge and discard supernate,

(5A) Dissolve precipitate in about 30 ml of H,0. Heat in
a water bath for 10 minutes with stirring.

(6A) Add 10 mg Fe carrier.

(7A) Precipitate Fe(OH)3 with 6N NH,OH to scavenge solu~-
tion. Centrifuge and pour supernate into a 150 ml beaker.

(8A) To supernate, add approximately 30 mg Ba carrier and
3 drops of 0.1%Z methyl red solution,

(9A) Neutralize with concentrated HAc and buffer with

6M NHaAc. Solution should be orange rather than yellow. (pH3)
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(13.) The supernate was acidified, and the ferric

hydroxide (Fe(OH)3) scavenging was repeated.

(14,) The time of the second Fe (OH)3prec1pitation
was taken as zero time for Sr-90-Y-90 equilibration.

(15.) A few drops of barium carrier (5-10 mg)
were added, the solution was adjusted to a pH of 5.5 with acetic
acid and ammonium acetate, and barium chromate was precipitated fron
the hot solution by the slow addition of 1.5 M NaZCr207.

(16,) The precipitate was filtered and discarded.

(17.) The filtrate was made basic with NH, OH,

The SrC03vas precipitated by the addition of a saturated solution
of (NH6)2C03' was filtered and dried, and the Sr-85 in the sample
was measured.

(18.) The ratio of the Sr-85 activity recovered
to that added was used as the strontium chemical yield.

(19.) The precipitate was quantitatively dissolved
in acid and stored.

(20,) After approximately two weeks (to allow
for equilibration between Y-90 and Sr-90), standard yttrium carrier
(50 mg) was added to the acid solution of SrCO3 and sequential
precipitations of Y(OH)3 were made with C02~ftee NH“OH.

(21,) The time of the first Y(OH)3precipitation
was taken as the time of the Y-90 - Sr-90 separation,

(22.) The second Y(OH)3 precipitate was dissolved
in acid, and the yttrium was precipitated as the oxalate at a pH of 1.

(23.) The Y2(C201‘)3 was filtered, washed, and
ignited to the oxide which was weighed to determine the yttrium
chemical yield.

(24,) The weighed Y203 was placed on a micarta
semi-cylinder (0.75-inch 1.D., 2.,5-inches long) and mixed with an
“queous solution of agar-agar.

(25,) The mixture was spread over an area of
2 to 5 cmz to produce a sample of uniform thickness,

(26.) The sample was dried, covered with a thin
membrane (0.5 mg/cmz), and beta counted for Y=90 in the counter

described in section 1I1.C.2.,2,
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1.12 Determination of Cesium

The cesium procedure given below assumes that cesium
has been initially separated from the sample as cesium molybdophosphate.

(1) Dissolve the precipitate in 6N NaOH (3-4 ml) heat-
ing to aid dissolution. (The yellow precipitate should dissolve and
the solution should be clear and colorless, If a white precipitate is
obtained and the solution is colorless, dilute to approximately 20 ml,
centrifuge cnd discard the precipitate of molybdenum oxide,.

(2) Dilute to approximately 20 ml with water and add lAc
to pH5 (3-5 ml) using methyl red indicator.

(3) Add 1 g NaNO, and heat 10 min., in hot H,0 bath to
remove any oxidants, Discard any precipitate.

(4) Cool under cold water tap. To precipitate cesium
cobaltinitrite add fresh sodium cobaltinitrite solution with stirring
until solution is brown. Let stand 30 min, in {ice bath ov overnight at
room temperature,

(5) Centrifuge. Dissolve precipitate in 4 ml 6l HCL.
Heat over flame until vellow precipitate dissolves and solution turns
blue (not green). This assumes all of the yellow precipitate is dis~-
solved.

(6) Dilute to 20 ml, cool and remove by centrifuging
any white precipitate.

(7) To solution, add 10 drops HZPtCl6 precipitating
CsPtClg. Stir and let settle (about 1 hour).

(8) Filter through glass fiber paper, dry, weigh,and mount
for low level counting as given in section 1.,7.j, Note 1. Count as
described in section III.C.2.2.
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111.C,2 Counting Procedures and Equipment

The detectors used are described in detail since they are¢ most
significant. Supporting electronics are standard and are meuticned
only briefly. The procedures used to calculate results from the count-
ing data are given in section III.C.3.

2:1 Alpha and Beta

The counting system described in this section is used

for alpha and/or beta counting the following sample types: air partic-
ulate, precipitation, surface and .ischarge water (soluble and insoluble
fractions), well water, soil, silt, fish, shellfish (shells and tissue),
vegetation, milk and rabbits.

A Nuclear Chicago Model 480 flow detector is used for
alpha and beta counting by operating at thc proper high voltage and in-
put sensitivities, The detector has a window approximately 150 ur,/cm2
thick and is approximately 2 inches in diameter. The Nuclear Chicago
Model 1150 sample changer places the sample approximately 1 ¢m from the
counter window., Argon-methane proportional gas 1is used.

The Nuclear Chicago Model 8712 scaler, timar, and high
voltage supply with lister provides an output of sample number, counting
time and t.,tal counts accumulated,

Samples are counted at least twice for a total accumu-
lated time of at least 60 minutes. Backgrounds are counted for at least
180 min. A KCl counter standard is included with each batch of standards
to insure proper operation. Counter efficiencies are based on natural
uranium for alpha, K-40 for beta where net beta is required and Cs-137
for samples where only gross beta is desired.

(ICN - The detector used for alpha and beta was a Tr:cerlab
FD~-2 gas flow counter with FDW-2 Mono Mol window approximately 150 u;;/cmz
thick and approximately 2 inches in diameter. An automatic sample
changer (Tracerlab SC-100) was used and posftioned the sample approxi-

mately 1 cm from the counter window.

For alpha counting,argon-methane proportional counting pas was
used and the counter operated in the alpha region. For beta counting
the same gas was used and the counter operated in the beta region or
helium-isobutane Geiger gas was used and the counter operated on the
beta plateau. The detectors ia ail ¢ ses were the same. Supporting
electronics included a pre-amplifier (where required), scaler, timer
and printer which gave sample number, total counts accumulated, and time

counted.



Samples were counted at least twice for a total rccumulated
time of at least 60 minutes. A counter standard was included in each
set of samples counted to insure proper counter operation. Counter
efficiencies were based on natural uranium for alpha, K-40 for milk,
fish and rabbit samples which required net beta and Sr-90 - Y-90 for
other samples. Until the third quarter of 1970, Sr-90 - Y-90 was used
for all samples.)

(NSEC - Prior to Apr. 1962, two types of beta counters were
used, One type was an end-window, methane flow proportional counter
(Atomic Model 821 "Microthin" End-Window, Methane Flow Proportional
Counter) with associated scaler and timer. The second type was a scin-
tilletion counter consisting of a specially adapted Nuclear Chicago DS5
probe, a iigh voltage supply and a scaler.

In Apr, 1962 a Nuclear Chicago (Model D-47) end-window, argon
flow-proportional detector was substituted for the other flow counter
and was used for all samples except for air particulates which were
scintillation counted, The Model D~47 was used with 1 inch diameter,
5/16 inch deep planchets. Calibration was done using K-40 and T1-204,

Until Apr. 1962, alpha counting was done using either a low~-
background alpha proportional detector (Atomic Model 952 windowless flow
counter) or a specially adapted Nuclear Chicago DS5 scintillation probe
and associated electronics. Starting in Apr. 1962, the Nuclear Chicago
Model D~47 detector described above was used for alpha counting.
Standardization was done with natural uranium,)

v Low-Level Beta

These detectors are used to count Sr-89, Sr-90, Y-90,
Cs-137, and I-131 which have been chemically separated from samples and
purified prior to counting.

The low background beta detectors are LND Model 49301
flow-type G-M. These consist of a guard counter with a 4 1/2" x 4 1/2"
x 3/8" counting volume positioned directly above the 1 1/4" diameter
sample counter. A manual sample changer places the sample approximately
2mm from the counter window. Helium=-isobutane gas is used.

The associated high voltage supplies, anti-coincidence
¢ircuits and registers were custom built., Counter efficiencies are
determined as a function of the weight of the precipitate being counted
using Y-90, I-131, Sr-89, Sr-90 and Cs-137 standards. Cs=137 counter
standards are counted periodically tn verify ccunter efficiencies. Back-

grounds are counted over each weekend.
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It has been found that the background generally remains
constant within ¢ 10%,

Sr-89 and Sr-90 as strontium carbonate are counted as
soon as possible after milking to minimize the amount of Y-90 {in the
carbonate, generally at the same time as the corresponding Y-90 count-
ing time.

Y-90 is counted as soon as possible after milking., Cen-
erally at least two counts are taken within the first 48 hours and addi-
tional counts are obtained on the third and fifth day. These data are
plotted and examined to insure decay with the proper half-life, 1If
necessary, additional points are obtained.

A similar procedure is followed for I-131 except that
longer intervals are taken between counts due to the longer half-life,
Cs-137 is counted at two different times to verify the validity of the
count., The total count and total counting time are used for calculation.

(ICN - The low-level beta flow counters were JIsotopes, Inc.
Model LLD, These have the same dimensions as given above. Counting
procedures were as described above.)

(NSEC - The detectors used were cylindrical, thin-walled, gas
flow Geiger counters which accommodated samples mounted on a semi-
cylinder 3/4" 1.D, and 2 1/2" long. The counter was operated in anti-
coincidence with an umbrella of cylindrical G-M counters each approxi-
mately 1" diameter amd 2 ft. long. The counting procedures were basi-
cally as described above.)

&3 Gamma Well

For gamma counting of I-131 in thyroids, a Packard Model
5052 NaI(Tl) scintillation detector is used. This detector is 2" in
diameter and 2" high with a 0,730" diameter well 1 34/64" deep. Wall
thickness of the well is 0.010" of aluminum. The pulses from the
detector are fed into a Packard 5000 Series Auto-Gamma Spectrometer,
which has two channels. Channels are set for the 0,28 and 0.36 MeV
I-131 gamma rays, Backgrounds are measured for at least 6C minutes in
between sample counts,

(ICN - A Tracerlab P-51LW-1 detector was used., This consisted
of a 2" x 2" cylindrical NaI(Tl) scintillation crystal with a 23/32"
diameter x 1 9/16" deep well, an RCA 6342A photomultiplier and the
required socket assembly. Pulses «e¢re fed through a single-channel

analyzer set for the I-13]1 gamma ravs.)
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2.4 Gamma Spectrometer

The gamma spectrometer system is used to measure fross
gamma and gamma spectra on air particulates, surface water (soluble and
insoluble fractions), well water, fish, shellfish tissue and tissue.

The detectors used are 3" x 3" MalI(T)) crystals Bichron
#3M3, These are connected to Nuclear Data ND520 amplifiers and through
a mixer - router system to an ND2200 ADC and ND2400 Multichannel Ana-
lyzer. Each detector uses 256 channels, Output in counts per channel
is by teletype which also punches paper tape for computer input.

Backgrounds are measured for 40,000 seconds each night,
Samples are counted for known times, generally 6,000 sec.

(ICN - A 3" x 3" Nal(Tl) detector was connected to a Nuclear
Data Model 130A 512 channel analyzer using 256 channels, Output was

on a typewriter,)

I11.C.3 General Calculation Procedure

Results are reported as calculated from the following general

equation:

Net cpm
r22. X B %2 A x ¥ x DY % OF

pCi/unit

where

E = Counter efficiency for the weight of sample counted,
determined from a standard. The self-absorption
factor is tnerefore included for all but air partic-
ulates for which a constant efficiency is used.

= Aliquot counted or from which a nuclide is separated.
= Chemical yield.

DF = Decay factor to correct result from time of counting
to time of sampling.,

GF = Growth factor to correct for non-equi.ibrium between
Y-90 and Sr-90 at time of separation.
For gross counts, Y and DF are 1 and the net cpm value is that
obtained at the time of counting,
For Sr-90 determination, the Y-90 decay curve obtained by
counting vttrium oxalate is extrapolated to the time of the first count
and DF corrects to the *ime of yttrium separation. Y contains both the

strontium and yttrium yields.

For Sr-89 determination, the count rate obtained from counting

strontium carbonate is used, This count rate includes that due to Sr-089,
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Sr-90 and any Y-90 which has grown-in between the time of counting and
the time of separation. The Sr-90 contribution to the count rate is
calculated from the known Sr-90 content of the sample previously deter-
mined from the Y-90 decay curve as described above, correcting for
efficiency and yield., The Y-90 count rate is calculated from the known
relative Y-90 and Sr-90 efficiencies and the Sr-90 count rate. The net
count rate after subtraction of the Sr-90 and Y-90 contributions is used

to calculate the Sr-89 concentration.

The net cpm for I-131 is determined by extrapolation of the
decay curve to the time of the first count.

For gross gamma the spectrum counts are integrated between 120
keV and 2.0 Mev,

The error reported is two standard deviations calculated as

28D, = 2/N =« 2R

t L
where

N = Total gross sample counts
R = Gross sample count rate

t = time sample was counted.

In all cases the background is counted long enough so that its contri-

bution to the error in the net count rate is ssumed negligible.

IIT1.C.4 Gamma Spectrum

Gamma spectrum analysis is performed by computer processing of
the data using a program which subtracts linear portions of the net
sprectrum thereby accentuating non-linear portions i.e. photopeaks.
Output is signal-to-noise ratio as a function of channel number. Energy
and nuclide identification and quantification is performed by the
analyst,

In analyzing the gamma scans, a specific nuclide is considered
to be present when the signal-to-noise ratio is greater than 3.0 at the
correct energy, or energies, for the specific nuclide within ¢ two
channels after compensation for channel shifting due to the instrument
and/or nuclide mixture considerations. The quantities of radioactivity
in a sample for such nuclides are reported in pCi/l or pCi/gm based on
an empirical curve developed for the equipment used and based on pre-

pared standards. If the signal-to-noise ratio is greater than 3.0 but



the energy does not correspond to that for any specific nuclide within

t two channels, identification is made, if possible, based on the
nuclides which might be present, tlhe half-life of the nuclides, the
degree of interference from natural occurring nuclides expected for the
given sample media and the relative quantity of other nuclides present.
Based on the above considerations and providing that the smearing or
channel shifting is consistent with the various factors, the nuclide
will be reported with a notation *z indicate the possible presence in

trace cuantities.,

I1II.D Sensitivities and Accuracy

The analytical sensitivities and accuracy generally obtained in
the program at the present time are given in Table IT1.3, as of August
1973, To some extent, these have varied over the history of the program
reflecting the levels of activity actually present in the environmnent
and the requirements imposed by plant opeirating specifications.

For example in May 1971 when gamma radioactivity measurement
was started on surface and discharge water, a 4 liter aliquot was
filtered rather than a 250 ml aliquot giving a significant increase
in the sensitivity in the insoluble fraction. The technique to measure
I-131 in milk has also been modified recently to permit measurement of
0.5 pC/1 at sample time. A 4 liter rather thanm a 1 liter aliquot of
milk is used and the radioactivity measurement is made within one
half-l1ife of sample time. This is made possible by shipping by
air-freight and use of an ion-exchange technique. Before May 1971,
an even smaller aliquot of 100-400 ml was used,

On a particular analysis, the sensitivity and accuracy may vary
from the numbers given in Table III.3. Factors which can cause such
changes are aliquot size, chemical yield, self-absorption corrections,
nuclide decay, etc., Every effort is made to maintain or better the
values presented in the table., Occasionally answers will therefore
be obtained which are lower than the sensitivity stated or with errors

which vary from the stated value.
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Sample Medium

Alr Particulate

Fallout Water

Surface Water

Well Water

Seil, Silt

TABLE I11.1

ANALYTICAL SENSITIVITIES (a)

Sample Size

AUGUET 1973

Limit of
Detection(b)

Type of Analysis Analyzed
Gross Beta Filter
Cross Beta 500 ml
Sr-89 1000 ml
Sr-90 1000 ml
Cs-137 1000 ml
Gross Alpha

Soluble 1000 =l

Insoluble 4000 ml
Gross Beta

Soluble 1000 ml

Insoluble 4000 ml
Gamma Spectrum 4000 m1
Gross Alpha 1000 ml
Gross Beta 1000 ml
Uranium 1000 ml
Sr-89 1000 ml
Sr-90 1000 ml
Cs-137 1000 ml
Gamma Spectrum 4000 ml

Gross Alpha
Gross Beta
K-40

Sr-89

Sr-%0

Cs-137

Gamma Spectrum

2 g dry wt.
2 g dry wt.
1l g dry wrt.
75 g dry wt.
75 g dry wt.
75 g dry wt.

2 pCi/filter

3 pCi/licer

0.4 pCi/liter
0.3 pCi/liter
0.3 pCi/liter

0.5 pCi/liter
0.3 pCi/liter

2 pCi/liter
0.5 pCi/liter
(c)

0.5 pCi/liter
2 pCi/lirer
0.03 ug/liter
0.4 pCi/liter
0.3 pCi/liter
0.3 pCi/liter
(c)

0.2 pCi/g dry wt.
0.8 pCi/g dry wt.
0.04 pCi/g dry wt.
0.008 pCi/g dry wt.
0.004 pCi/g dry wt.
0.006 pCi/yg dry wt.

300-1000 g
dry wt.

(c)

Reporting
Unit

pCl/n3

pCi/liter, pCt/m3
pCi/liter, pCi/m3
pCi/liter, pCi/m3
pCi/liter, pCi/m3

pCi/liter
pCi/liter

pCi/liter
pCi/liter
pCi/liter

pCi/liter
pCi/liter
ug/liter

pCi/liter
pCi/liter
pCi/liter
pCi/li.er

pCi/g dry
pCi/g dry
pCi/g dry
pCi/g dry
pCi/g dry
pCi/g dry
pCi/g dry

wt
wt
wt
wi
wt
wt
wt

Systematic
Uncertainty of
the Analysis
(Percent of

Result) (d)

(£)

10
15
10
10

"t

e

20
20
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10
10

i+
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TABLE III.1

(Cont.) Systematic
Uncertainty of
the Analysis

Sample Size Limit of Reporting (Percent of
Sample Medium Type of Analysis Analyzed Detectionyib) Unit Result) (d)
Rabbit Gross Beta muscle, 200 mg ash 8 pCi/g ash pCi/g ash + 10
soft tissue and
bone, separately
K-40 muscle, soft 20 mg ash 1 pCi/g ash pCi/g ash + 10
tissue and bone
I-131 thyroid Total Thyroid 8 pCi/thyroid pCi/thyroid (f)
Milk Gross Beta 200 mg ash 8 pCi/g ash, pCi/liter + 10
60 pCi/l
K-40 20 mg ash 1 pCi/g ash, pCi/licer + 10
8 pCi/1l
Sr-89 1000 ml + 15
Sr-90 1000 ml 0.2 pCifliter pCi/liter + 10
I-131 4000 ml 0.5 pCi/liter pCi/liter + 10
Cs-137 1000 ml 0.4 pCi/liter pCi/liter + 10

(a)

(b)

(c)

(d4)
(e)
(f)
(g)

Defined as the result corresponding to 2 standard deviations in the net counting rate assuming
typical count times, yields, etc.

Limits of detection ar= a function of sample volume, analytical methods, and instrument sensitivity.
The values stated above are typical of those obtainablie under the procedures used. Chemical vields,
solids content etc. will vary between samples and cause the sensitivity to change.

Limit of detection varies with sample size and type (i.e. geometry and internal absorption), with the
specific nuclide in question, and with the mixture of nuclides present.

Estimated overall error of measurement at levels where the counting erro: is not dominant.
or 0.1 pCi/g due to the low concentrations of K-40 normally found in shells.
There is no significant other systematic error compared to the counting error.

Or 0.03 ug/liter due to the low concentrations normally found.



A TYPICAL AIR PARTICULATE MONITORING STATION
FIGURE III. |



AUTOMATIC COMPOSITE WATER SAMPLER AT CONOWINGO DAM
FIGURE II. 2




v DISCUSSION OF RESULTS

The results obtained from the propram are presented in the data

tables and figures following this section and are discussed below
according to sample type. For the purpose of this report all results
have been recalculated from the original data sheets and are piven

with an error corresponding to two standard deviations in the net count
rate. Results which are not greater than the error are reported as
less than (<) the value corresponding to the error. 1In previous
reports, results were generally reported with an error of one standard
deviation and less than values were reported as NSA (No Significant
Activity),

In presenting averages, the average of a series of numbers which
contains at least one number not a "less than" number is given as a
real number. If all of the numbers in a series to be averaged are
"less than" numbers, the average value 1is given as a '"less than'" value.

In many cases new locations have been added to the program, as
described in Table I1I1.3. Data from these stations have been included
in averages, figures and tables as they become available., For 1966
and 1973 samples collected between the dates covered by the report
period are included in annual averages. Also new analyses have been
added and the frequency of analysis has been changed in some cases.,
Results are again included when initiated. Where no value is given
for a result and there is no footnote, the analysis was not performed.

In the discussion of data, general trends in tle data are
stressed as are comparisons of results from stations which would most
likely be affected by Unit #1 operation with data from those which
are more remote from the site. Because of the presence of generally
lower levels of radioactivity in the environment compared to earlier
periods of major atmospheric nuclear testing, precise trends tend to
become obscured in the normal variability of data.

A. Air Particulates

The values of the concentrations of gross beta radioactivity
observed in air particulate samples are listed in Tables i.l1 through
1.10 and are presented graphically in Figures 1.1 through 1.3.

For comparative purposes, stations have been divided into
three groups. Group I, which is on site and closest to the plant,
consists of Stations 1A, 13, and 2. Group II rings the site at further
distances and consists of stations 3A, 4A, 4B, S, 6B, 14, 15, 17, 31,
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from direct injection or by transfer from the stratosphere., The observed
cycle is the result of the yearly variation in such transfer and the
prevailing wind patterns,

While not included in the pericd covered by this report,
the data obtained for the period 1960 through (965 dramatically illus-
trates the annual cycle and the effect of nuclear device testing. In
1960 and early 1961, for the then existing stations near the Peach Bottom
site, monthly mean values of net beta radiocactivity concentrations
ranged from a high of 0.12 pCi/m> in April 1960 to lows of 0.03 pCi/m’
in December 1960 and August 1961, 1In the fall of 1961 atmospheric tes-
ting started to incr2ase causing the maximum monthly values to increase
greatly to approximately 2.6 pCi,’m3 in November 1961, 4.7 pCi/m3 in
April 1962 and 8.7 pCi/m> in April 1963,

A decrease in testing then caused the values to decline
gradually t) the values seen at the beginning of the report period.

The annual cycle was quite evident as can be seen by comparing rinimum
monthly values of approximately 1.8 and 0.6 pCi/m3 seen in the fall and
winter montis in 1962 and 1963, respectively, with the maximum values
given above.

A comparison of the data from the three groups as shown in
Tables 1.9 and 1.10 and Figures 1.1, 1.2, and 1.3 .ndicates the great
similarity between groups. No measurable contribution to air particu-
late activity in the environs from the operation of the Peach Bottom
facility 1is indicated.

For comparison, data from the Environmental Health and
Protection Agency (EPA) are presented in Table 1.11 and shown on
Figures 1,1 and 1.3, It {is evident that the data from the Peach Bottom
surveillance program are generally consistent with the EPA data. Pre-
cise comparison with EPA data after mid-1967 is difficult. At that
time, the EPA procedure was changed in a manner which caused it to be
very dependent on the concentration of naturally occurring thoron.
This can be seen in the sudden rise in the monthly values at Harrisburg
and Trenton in August 1967. Since July 1968, EPA data are reported to
the nearest integer which masks any of the fine-structure szen in this
program, The winter lows and summer highs are still ~vident however.

B. Precipitation

The concentrations and surface densities of gross beta,

Sr-90, and Cs~137 radioactivity in precipitation samples collected at
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Stations 1A, 1B, and 4M are reported in Tavles 2.1, 2.2, and 2.3, Gross
beta and Sr~90 radioactivity annual averages and ranges are presented
graphically in Figures 2.1 through 2.6 with available comparable EFPA
data.

In general, the amount of radioactivity present in precip-
itation samples tends to follow the amount present in the troposphere
as reflected by the data obtained for air particulate samples. Most
of the radioactivity in precipitation samples is in the form of partic~-
ulates which are washed out of the air by rainfall and collected in
sample containers., Since most of the particulate material is washed
out in the initial part of a rainfall, the surface density, 1i.e, pCi/mz,
is used in addition to concentration (pCi/l) because it tends to mini-
mize the effect of sample volume. Lack of complete correlation with air
particulate values comes about because rainfall generally does not occur
a: frequent intervals. The dependence of the activity levels on the
precise conditions occurring at the start of each rainfall can cause
wide variability between samples even taken over limited geographical
areas, The higher values in mid-vear samples, preceded and followed
by low values, can be seen to some extent in the monthly values as
giver in Tables 2.1 and 2.2 similar to air particulate activity trends.

The period 1966 through 1969 generally showed essentially
ccnstant or slightly decreasing annual average amounts of gross radio-
activity based on both surface density and concentration measurements
as given in Table 2.3 and plotted in Figures 2.1 and 2,3. Increased
levels of approximately a factor of 2 were noted in 1970 and 1971
followed by decreases in 1972 and 1973 to levels generally lower than
the levels seen in 1969, An examination of Figures 2.1 and 2.3 shows
that the average levels at Stations 1A and 1B are similar to those at
Station 4M and have approximately the same range in monthly values.
This again indicates that there is no contribution to radiocoactivity in
precipitation from the operation of Unit 1,

Table 2,2 and 2.4 which show EPA results from Baltimore,lld.
and, when available, from Harrisburg, Pa. indicates somewhat the same
trends of activity although at higher levels of activity. The EPA data
rely on field measurements which are made using detectors much less
sensivive than those used in this program,. For the EPA measurements

this has the effect of overemphasizing small detector responses and not

detecting low levels of radinactivity,




«ue yearly average levels of Sr-90 measured at Stations
1A, 1B, and at Station 4M are given in Table 2.3 and are plotted in
Figures 2.5 and 2,6, The same general trends seep for gross beta radio~-
activity are somewhat evident here, especially in the surface density
plot (Figure 2.6). Again Stations 1A and 1B exhibit values and trends
consistent with those at Station 4M and no plant effects are measurable.
c. Surface Water and Discharge Water

The concentrations of gross alpha, gross beta and gross
gamma radioactivity in the soluble and insoluble fractions of surface
water and discharge water are given in Tablus 2.1 through 3.10, Com-
parative averages are presented in Figures 3,1 through 3.8,

Figures 3.1 through 3.4 present a comparison of Station 6A,
which is at the inlet to Conowingo Pond and Station 4F which is at the
Pond outlet. Any radioactivity {ntroduced into Conowinge Pond would
“e reflected as difference in radioactivity measured at the Lwo
stations.

The concentrations of gross alpha radiocactivity in the
soluble fraction as shown in Figure 3.1 decreased from the 1967 annual
mean values of 4 pCi/l at both stations to 0.5 and 0.6 pCi/1 for
Stations 6A and 4F respectively in 1970. Since that time the annual
mean values have remained in the 0.4 to 0.6 pCi/1l range. liigher month~-
ly values of 2 and 1.4 pCi/1 were seen at Stations 4F and 6A respective-
ly in April 1973 probaviy due to spring runoff. The gross alpha radio-
activity concentration in the insoluble fraction as presented in Table
3,7 and Figure 3.2 show essentially the same te ~nral behavior reaching
relatively constant levels of 0.3 to 0.5 pCi/1 4in 1971, 1972, and 38 /3%
Yhis is a decline from levels of 1 to 2 pCi/l iIn the 1966-19C8 pers .-
Both stations exhibited simiiar trends.

The gross beta radioactivity concentrations in the soluble
fraction is shown in Tables 3.3 and 3.4 and Figure 3.3. Annual mean
valu s at Stationeg 4F and 6A have remained roughly constant in the 1967
through 1970 period in the range of 9 to 15 pCi/l, The average for
both stations in 1967 was approximately 11 pCi/l., The 1970 value for
ctation 4F and th. 1971 values for both stations are slightly higher
because of single monthly samples which showed values in the region of

78 to 120 pCi/l., These values fluctuate within the range of values

seen in the 1960-1965 period. Annual mean values in the 1972-1973




period are between 3 and 5 pCi/l. The January 1972 sample f+m Station
4F was again somewhat higher at 30 pCi/l.

Annual mean insoluble gross beta radiocactivity concentra-
tions have shown an overall decrease from approximately 18 pCi/l in
1966 to 1.3 pCi/1 in 1973 as presented in Table 3.8 and Figure 3.4,

The decrease was interrupted by rises in the 1969-1971 period corre-
sponding to some degree with periods of increased fallout from weapons
testing. The higher values for the samples obtained early in each year
may reflect the washout of debris from testing which occurred in the
fall or early winter of the previous year.

The similarity of values and trends obtained from analysis
of samples from Stations 4F and 6A indicates that no change in radio=-
activity concentration which would have resulted from Unit ) operation
has been detected.

This is further confirmed by comparison of gross beta
radioactivity concentrations for Unit 1 Intake (Station 1P), Unit 1
Discharge (Station 1R), and Discharge Canal (Station 1T as shown in
Table 3,10 and Figures 3.5 and 3.6, Station 1T beca discharge
water sample after December 6, 1972, since the Unit | ndenser dis-
charge was modified to discharge into the discharge canal on this date.
Prior to this time it was surface water only., Station 1T was not
included in the comparison before it hecame a discharge sample. Both
soluble and insoluble fractions show similar levels of radioactivity
indicating that no increase was detected in the water after passing
through Unit 1.

Morthly gross beta radioactivity concentrations for combined
Jtations 1P, 1Q, and 1T, Station 13A and Station 4F are given in Table
3 1 and Figures 3.. and 3.8 for the soluble and insoluble fractions
respectively. Sawuples from all stations show the same levels of radio-
activity and have approximately the same degree of variability. Soluble
fraction radioactivity concentration has decreased ‘omewhat from 1971
and early 1972 to values between <2 and 8 pCi/1 in 1973, Numerous <Z
pCi/1 values have been seen since April 1972, Concentration of insolu-
ble gross beta radioactivity has also shown a gradual decline although
a precise trend is difficult to determine because of the wide range of

values obtained. 1973 levels tend to lie in the <0,4 to 3 pCi/l range.
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Comparison of Figures 3.3, 3.5 and 3.7 and Figures K 3% T
3,6 and 3.8, and the data in Tables 3./, 3.8 and 3,9, indicates that
the gross beta radiocactivity concentrations are uniform over the entire
Conowingo Pond and are independent of sampling location.

D. Well Water

The concentrations of gross alpha, , ross beta, Sr-90,
Cs-137, and gross gamma radiocactivity and uranium in well water samples
are give. '~ Tables 4,1 through 4.6, The annual mean concentrations
of gross beta radioactivity of grouped Stations 1lU, 1V, and 28 and
grouped Stations 7 and 8 listed in Table 4.6 anc are plotted in Figure
&1,

f.adioactivity in well water samples generally arises from
the leacning of naturally occurring nuclides from the rocks and soil
past which the water flows. As ievels of the water table change,
variations can be encountered in the flow partern followed by water
which appears in a given well, This can cause changes in the radio~
activity content of the water since *' 'eachability of the radioactiv-
ity varies as the permeability of the soil and rock encountered by the
water differs. An additional factor which can change radiocactivity
concentration is the well ueage. A wall wiich is used at a constant
rate tends to maintain a more constant radioactivity level., Lack ot
usage can cause buildup of radioactivity concentration if conditions
very close to the well are amenable to leaching or car cause concentra-
tions to decrease if water from the major sources of the radiocactivity
does not reach the well when samples are taken.

Gross aipha radiocactivity concentrations have generally
been undetectable at levels above a few pui/l or since 1969 at levels
above several tenths of a pCi/l. Higher individual values in the range
of 7 to 26 pCi/l were seen at Stations 7, 8, and 28 in 1967 during
periods when high pross beta radioactivity concentrations were seen,
but have not been seen since., In the May 1971 through July 1973 period
for which data are availuble for Stations lU and 1V, no values above
2 pCi/l were seen. Present levels at all stationg are in the 0.8 to
0.2 pCi/1 rauge.

The ..~nual mean concentrations of gross beta radioactivity
as given in Table .6 and presented graphically in Figpure 4,1 shows a
decrease 11 the period 1966 through 1968 to a level of 6-7 pCi/1, This

was followed by an increase to levels bYetween 10 and 17 pCi/1 in 1969,
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1970, and 1971. 1In 1972 and 1973, most samples show l2ss than values
in the 1-3 pCi/l range. These changes in levels scem to correlate with
changes in laboratories. However, there is no apparent reason why this
should be the cause,.

Sr~-90 and Cs-137 radioactivity concentrations have general-
ly been below the detections limit. most recently a few tenths of a
pCi/1. A fewv samples have shown nigh levels, A Sr-90 concentration
of 29.1 pCi/] was seen in a sample from Station 8 in October 1970 and
a Cs~137 concentration of 3,5 pCi/l was measured in a sample from the
same locac.on in May 1971, The May 1971 sample from Station 28 showed
a Cs-137 value of 8 pCi/1, These intermittent values may have been
caused by entry of surface water from raii runoff to the wells.

Uranium concentrations have also genera.ly been below the
limit of detection of approximately 0,04 ug/l. Some positise values
of a fev tenthe of a ug/liter were seen at various wells 11 197°. This
may be due to the changing water table levels described above.

From a comparison of the well water results, it would
appear that there is no significant difference between wel.s and no
indication  any increase in radioactivity concentrations of wells
close to Unit 1,

E.  Soil

The results obtained for concentrations of acid-leachable
gross alpha, gross beta, K-40, -2t beta, Sr-90, and Cs-137 radioactiv-
i%y in soil samples are tabulatea in Tables 5.1 through 5.6 and are
presented graphically in Figures 5.1 threugh 5.4.

Alpha and beta radiocactivity are found in soil samples
becaunse of the presence of naturally ceccurring nuclides in (he uranium
and thorium series and K-40, and from nuclides nresent in fallout from
wirapons testinz., Specific analyses for Sr-90 an' (s=-137 wihich are
normally present in faliout are done to measure these nu~rlides in the
presence of the larger quantities of unaturally-occurring radioactivity,

Comparison of th» annual averages of gross alpha radio-
activity as given in Table 5.6 indicates that the values obtained for
Station 4N are generally lower than these of the overall average and
those from Station 5 tend to be higher than the average, The net beta
radiocactivity from Station 4N is also somewhat lower than that found
at other locations., This is most often the result of diffo1r°nt soil

composition at the vat.ous locations,
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Thye temporal behavior of the annual averages of gross
alpha and net beta radioactivity for Station l1AA and combined Stations
3JA, 4N, 5, and 6GC can be seen in Table 5.6 and Figures 5.1 and 5.2,
Gross aloha activity at the combined stations remains essentially con-
stant at about 3-4 pCi/g over the report period except for the 1973
values which average 1.1 pCi/g. The concentration at Station lAA is
similar in magnitude to that at the combined stations and is also
essentially constant except for the 1973 values averaging 1.5 pCi/g
and perhaps for a decline in 1967 to 4 pCi/g from the 6 pCi/g value of
1766,

Net beta activity declined generally in 1967 and continued
through 1969, Annual averages from Station lAA then remained essen-
tially constant at a level of 3-4 pCi/g until 1973 when a level of
2,6 pCi/g was obtained, The average from the combined stations rose
in 1970, then was relatively level at a concentration of approximately
4 pCi/g until the 1973 average of 2.4 pCi/g. The rise in 1970 may be
caused by the increase in fallout from nuclear testing during that
period.

Strontium=-90 annu.l mean concentration values for the com=-
tined stations as shown ia Table 5.6 and Figure 5.3 appear to show an
overal! decrease iu the range of 0.6 to (.3 pCi/g from 1967 through
1972, interrupted by a high value averaging approximately 0,9 pCi/g in
1970 corresponding to a period of higu fallout. The 1973 value then
rose abruptly to 0.58 pCi/g for Stations 3A and 5. The Station 1AA
values averaged approximately 0.1 pCi/g in 1971 nd 1972 and then rose
to 0.40 in 1973,

The concentration of Cs=~137 at all stations is given in
Tables 5.1 through 5.5 and presented praphically in Figure 5.4. The
coacentrati.ns show a general decrease over the period May 1971 through
September 1972 follcwed by an abrupt decrease at all stations except
Station 4N in March 1973 and a return to previous levels in July 1973,
May 1971 values are in the ranpe of 0,1 to 0,5 pCi/g and September 1972
values have declined to the range of 0,06 to 0,13 pCi/g except for
Station 4N which {s 0,43 pCi/g. For the March 1972 sample Station 4N\
showed a higher value of 0.78 pCi/g. March 1973 values are between
<0,006 and 0.23 pCi/g except for the U.22 pCi/g value for Station 4N,

Jul,; 1973 values range from a low of 0,13 pCi/g at Station lAA to a
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high of 0,97 pCi/g at Statfon 6G, The reason f r the abnormally low
values obtained in March 1973 1{s not known. 1In general, the concentra-
tion of Cs~137 at Station 1AA is lower than that for the other stations
and the Station 4N value tends to be higher,

The above data indicate that the radiocactivity evels at
the Peach Bottom site are comparable to or lower than the average
values from the surrounding sampling stations. No activity which can
be attributed to the operation of Unit 1 has been found.

P. S4lt

Tables 6.1 through 6,4 give the analytical results for
concentrations of acid-leachable gross alpha, gross beta, gross gamma,
Sr-90 and Cs-137 radioactivity f>o>r silt samples. Annual mean concentra=-
tions of gross alpha and gross beta radioactivity are graphed in
Figures 6.1 and 6.2 respectively.

Silt samples are expected to contain naturally-occurring
radioactivity, as discussed above for soil samples, in addition to any
other activity introduced into the aquatic environament which would
settle onto or be absorbed by the silt, As can be seen by compariason
of the data in Tables 6,3 and 5.6, the activity levels in silt approxi-
mate thnse found in soil,

The conzentrations of gross alpha radicactivity 1is similar
at all sampling stations, As can be seen in Table 6.3 and Figure 6.1
where data from Stations 1BB aud 6F are presented the annual averages
follow roughly the same trend and appear to be decreasing in 1972 and
1973, The Station 1BB values have generally been highe. than the
values from Station 6F, The 1973 values are for analysis on only one
sample, The annual averages for Stations 1W, 1X, 4C, and 4D of 4, 2,
5, and 3 pCi/g respectively as given in Table 6.2 are comparable to

other values.
The concentration of gross beta radicactivity is generally

within the range of 1-6 pCi/g with no major differences between loca-
tions. A high single value of 14 was seen at Station 4D in 1972, As
can be seen from Figure 6.2, the concentration of activity tends to be
higher at Station 1Bt as compared to Station 6F and may have been show-
ing a rising annual  verag” uui.l the single 1973 values were obtained.
Sr-90 annual mean conc:entrations as given in Table 6.2 are
generally similar for all statious in the rkngc of <0,02 to 0,30 pCi/p
with most values below 0.15 pCi/g. As plottad in Figure 6.3, the values
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for Station 1BB and Station 6F follow the same general trend and show
no significant difference., Somewhat lower values were obtained in 1960
and 1968 as compared to the value obtained 1967, Aftei a rise in 1969,
there mav he a decreasing trend in the perioed 1971 through 1973,

Annual mean concentrations of Cs-137 radioactivitv am piven
{n Table 6.2 are also comparable batween stations. Station 1B8 tended
to have lower averages in 1971 and 1972, The values for individual
samnles for Station 1BB and 6F are given Table 6.1 and nlocted in
Figure 6.4, Ex:ept for the June 1973 and Mav 1971 samples, the values
obtained from samples taken at Station 1BB tend to be much lowetv than
those from Station 6F,

Gross gamma radioactivity concentrations are also comparable
between the various stations in the range of 0.6 - 1,8 cpm/g.

A comparison of the limited data from Stations IW and 1X
with those from the other stations shows no increase in radioactivity
concentration at Stations 1W and 1X caused by the discharge from Unit 1.

. Fish

The vesults of the analvais of fish samples for concentra-
.ions of gross alpha, gross beta, K-40, net beta, Sr-90, Cs~137 and
gross gamma ri ioactivity are piven in Tables 7,1 through 7.11, Net
beta and Sr-90 data are plotted in Figures 7.1 through 7.4.

A comparison of annual average gross alpha radfoactivit:
concentratione »a given in Table 7.11 for all stations indicates similar
temporal behavior over the period of the report, Higher annual average
values of 10 pCi/g ash at Station 6C and 6 pCi/g ash at Station 1T in
1967 decrease pradually 1o epproximately 2 pCi/p ssh at all stations in
the 1971-1973 period. ™os' of the individual values are less than values
{ndicating generallv no de.ectable grors alpha radivactivity in the fish
samples.

Annual average net heta radiozctivitv concentrations for all
stations are given in Table 7.11, The annual averages for Station 6C,
Holtwood Fond, and for two grounps of combined stations are plotted
{n Pipure 7,1, Stations 1T, 1Y, 41, 4J, 4P 40, 4R and 4S)ywhich have
been combined as one proup, are those locations in Conowvingo Pond which
would not be expected to be effected by Unit 1 discharge fcr the periods
sndicated in the footnotes on Tigure /.1, In contrast, Stations 1T,
1w, 1X, 1Y and 47.which have been combined as one proun for the periods
{ndicated, are those atations exposed to Unit 1 discharge.
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The majoritv of the heta radioactivity in fiah samplee ia
due to naturally occurring K-40 as can be meer from Tables 7.1 through
7.9 showing the individual values. The net beta result typically 20 ¢ 10
pCi/g ash is thus the difference hetween two numbers of approximately
enual values and has a large asso-iated error. As a result, trends
in the averages are difficult to determine unless they ar=® of large
magnitude.

Th annual averages for the two grouns of combined stations
and Station 6C generally lie in the range of 10-20 pCi/p ash for the
period 1967 through 1973. The combined stations not under the influence
of Unit 1 discharpe had a value of 8 pCi/g ash in 1968 which {s slightly
below this range, 1966 values for Stations 6C and the combined stations
under the influence of Unit 1 discharge were 30 and 40 pCi/p ash respec-
tivelv. M™any of the individval values are again helow the limit of
detection. A net bata concentration of 300 pCi/g ash was seen in a
single channel catfish sample collected from Station 41 in October, 1970,
famma spectrum measurements on the ashed sample shoved that the activity
was essentialiv all Cs-137, most probably due to the {ngestion of parti-
culate matter from nuclear device testing which contained a large amount
of Ca=137, The absence of the radioactivity in the other fish caught
at the same time would indicate that the radioactivity seen wae not
due to a genera. increase of the Cs-137 radioactivity concentration in
Conowingo Pond.

Annual mean Sr-90 radioactivity concentrations for Station
6C and the two groups of combined stations are plotted in Figure 7.2,
Except for the low value of <N,2 pCi/g ash obtained at the combined
stations in 1967, the annual mean values have been in the range of 1.0-
3.1 pCi/g ash with the majority of the values between 1.2 and 2.1
pCi/g ash, The highesnt annual average value of 3.1 pCi/g ash wvas
seen at Station 6C, Holtwood, in 1969, There is peneral overlap of
ranpges of the individual values at all stations. There may bhe a trend
{nthe annual averages showing a slight decrease from 1966 to 1968
folloved by a rise in 1969 and a decrease and levelinpg after 1969 at t'
1.2-2.1 pCi/g ash level,

The similarity of the values for the various types of
radioactivity concentrations measured at Station 6C and the grounps of
combined stations indicates that the discharge from Unit 1 has had no

measurable effect on the levels of radioactivity in Conowingo Pond and
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*1at the levels in Conowinpgo Pond are similar to those seen in lloltwood
Pond, which is upstream from the Peach Bottom Site.

The results of radioactivitv concentration measurements
on white sucker samples from Penuea Creek, which empties into Holtwood
Pond, and Peters Creek, which empties into Conowinpo Pond, are priven
{n Table 7.9. Cross alpha radioactivity concentrations are all less
than values, generally <2 to <4 pCi/g ash, again indicatine the absence
of measurable alpha radioactivity in fish samples.

Comparison of the individual net beta radioactivity concentra-
tion values given in Table 7.9 and the quarterly average values presented
i{n Pigure 7.3 indicate similarity of values between the two stations,

The net bata concentration values mav be somewhat higher than those scen
in Poltwood and Conowingo Ponds, however, the ranges of individual
values show overlap., There is not v.: sufficient data to determine if
there isa a difference betveen creek fish and pnond fish, a difference

betwsen species, or if all values are the same within the limits of the

measurement .,
Sr-90 radiocactivity concentration values presented ip Table

7.9 and the quarterly average values plotted in Figure 7.4 generally

lie within the same range for both creek stations and for the pond sta-

tions as shown in FPigure 7.2,
Cs=-137 annual mean radioactivity concentrations are given

{n Table 7.11 are generally comparable oetween all stations and tend tO

be a few tenths of a pCi/g ash, Values from individual samples as piven

{n Tables 7.2 through 7.9 have ranped from approximatelv 0,08 to 2.8

pCi/g ash, however, the majority of the values are bdelow 1 pCi/p ash,
Comparison of all radiocactivity concentration data from

fish samples indicates no measureable radioactivity which can be attributed

to the operation of Unit 1.
H. Shellfish
The results of the measurement of concentrations of gross

beta, K-49, net beta, St-90, and Cs-137 radiocactivity in oyster shells
.nd soft tissue and of I-131 in soft tissue are given in Tables 8.1
through 8.5 for Stations 9, 10, ac4 11, Annual mean values of net vpeta
radioactivity and Sr-90 are plotted in Figures 8.1, 8,2, and 8.3,

The oyster bed at Station 9, Tolchester, Pa., and to a
lesser extent the bed at Station 11, Swan Point, Pa., were severely
damaged by floods in June 1972 caused by hurricane Agnes which has made

finding samples somewvhat difficult.
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As can be seen from Figure 8,1, the concentration of net
beta radiocactivity in soft tissue samples from all three stations
follow essentially the same pattern over the period and tend to range
between the lower limit of detection of about 7-8 pCi/g ash to 40-50
pCi/g ash, The annual mean values vary over approximately the same
range. Since the net beta value is determined from the difference
betveen the gross beta radiocactivity measurement and the chemical
measurerent of potassium, it is difficult to determine whether the
increases and decreases seen in the annual mean values are really
significant, or due to inherent differences in the measuring techniques
used over the period of this report.

Except for the early part of the report period, the net
beta radioactivity concentration in oyster shells has been below the
detection limit of 6-10 pCi/g ash. Since the oyster shells contain
primarily calcium, it 1is to be expected that there would be little 1if
any K-40 or other naturally-occurring nuclides present, 1u> slightly
higher values of approximately 10-30 pCi/g ash seen in 1966 may be due
to residual foreigr ‘atter on the shells which are generally difficult
to clean thoroughl,

$r-90 rudioactivity concentrations in oyster shells are given
{n Tables 8.1, 8.2 and 8.,3. The annual mean values have been relatively
constant over the period at approximately 0.2-0.4 pCi/g ash. Since
very little weight 1is lost in ashing the sample, this is essentially
the concentration in the original shell., Because §r-90 would tend to
concentrate in the shell due to 1its chemical similarity to calcium and
the ready availability of large quantities of shell, this analysis
should detect any significant changes in radioactivity leve’. which would

be below the level detectable in tiasue,
Results for the analysis of Sr-30 and Cs-137 radiocactivity

concentrations in oyster tissue are given in Tables 8.1 through 8.3,
From the values obtained it would appear that §r-90 concentration 1is
very similar to that found in shells, i.e., a few tenths of a pCi per
gram ash, This would be expected if the ash consisted primarily of
calcivm salts, and there was no recent increase in the Sr-90 present
in the river water. This would be equivalent to approximately a few
ten thousandths of a pCi/g of raw sample., The relatively high value
of 2 £ 1 pCi/g ash seen at Station 9 in March 1973 was obtained using
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difficult to determine an exact trend. There 1is no distinction between

stations which indicates no measurable radioactivity has been introduced
by Unit 1 operation.

Strontium=90 annual mean radioactivity concentraticns are
.resented in Table 9.6 and Figure 9.3. Except for low values of approxi-
mately <0.5 pCi/g ash for Station 1 in 1966 and <0.6 pCi/g ash for
Station i and <0.4 pCi/g ash for the combined stations in 1967, the
§y-90 concentration seems to be decreasing over the 1966 through 1973
period, The annual average of approximately 12 pCi/g ash for Station 1
and 11 pCi/g ash for the combined stations in 1968 has decreased to
values of 2.9 and 5 pCi/g ash for 3tation 1 and the combined stations
{n 1973. The range between values has become greater since 1971
probably reflecting the wider variety of crops and vegetation being
sampled. There is no significant difference between stations.

The concentrations of Cs-137 radicactivity are given
{n Tables 9.1 through 9.5 and Figure 9.4, Vhere more than one sample
was taken on the same date at a given station, the average 1is nlotted
{n Pipure 9,4, There mav be a trend toward decreasing concentrations
over the total report period from values between the high 10,1 pCi/e
ash value obtained at Station 6D and the low of 0.5 pCi/p ash from
Station 1 in the May 1971 samples to the range between L.6 nCi/g ash
at Station 1 and 0,049 pCi/p ash at Station 3A for the June 1973 samples.
For Stations 1, 5 and 6D and possibly 3A concentrations tend to rise
{n the fall of 1972 as compared to the June values. A similar effect
{s not seen at Station 4N, 1In genaral the individual values from Station
5 tend to be lower than the majority of the values and those from 4N

tend to be higher.
The general comparability of concentrations of net beta,

gross alpha, Sr-90, and Cs-137 radiocactivity over the period measured
for Station 1 and the combined Stations JA, &N, 5, and 60 would indicate
that there is no significant difference in radiocactivity concentrations
between the on-site and off-site locations and therefore no increase in
radiosctivity in the environment due to the operation of Unit 1.

3. Milk

The concentrations of gross beta, K-4U, net beta, Sr-%0,

Cs-137, and I-131 radioactivity are giv}n in Tables 10.1 and 10.2,.
Table 10.2 also contains EPA results for Sr-90 and Ce-137 concentra~-

tions. Sr-90 annual average concentrations and Cs-137 concentrations

are shown graphically in Figures 10.1 and 10.2, respectively.
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A comparison of the Sr-90 and Cs~137 councentrations from
thia propram with the values obtained by the EPA for Philadelphia, Pa.,
Trenton, N.J., and Baltimore, Md., as given in Table 10,2 and Fipures
10,1 and 10.2, indicates that the program values and the EPA values are
similar.

Annual mean concentrations of I-131 radioactivity are given
in Table 10.2 s2ud presented graphically in Figure 10.3, Most of the
values are less than values and the appareant decrease in I-131 radio-

activity concentration is due to changes in alicuot size and analytical

procedures as indicated in Figure 10.3 and improvement in the time
allowed to elapse between sample collection and analysis, The several
slightly nositive values for 1-131 concentration obtained in 1972 and
1973 are based on very low count rates anc low chemical vields., The
further change in the 1-131 analvsis procedure institu:ed in the second

half of 1972 will permit analysis to levels as low as 0.5 pCi/l.
The agreement of the radioactivity concentration values

between nearby and distant farm groups and with tihe available LPA values
{ndicaces relatively uniform radioactivity concentration {n milk through=~
out the region, and no detectable addition of radiocactivity due to the

operation of Unit 1.
K. Rabbits

Tables 11.1 and 11,2 present the analytical data obtained
from the analvsis for gross beta, K-40, and net beta radioactivity in
rabbit bone, soft tissue, and muscle, lodine-131 concentrations in
rabbit thyroids are also given. The annual average concentrations of
net bets radiocactivity for each anatomical section are plotted in
Figures 11.1, 11.2 and 11.3.

As can be seen in Figure 11.1 and in Table 11.2, net beta
radioactivity in muscle averages in the range of 30 to 80 pCi/p wita
a general, but erratic rising trend over the 19606 through 1972 period.
Based on the single sampling thus far in 1973, the trend may be
reversing.

The annual average concentratiou of net bLeta radioactivity
in soft tissue is presented in Table 11.2 and in Figure 11.2, The
value declined in 1967 and 1968 from the 1966 level of &V pCi/g and
remained essentially constant in 1969 at about 30 pCi/g. This was
followed by a gradual increase to 60 pCi/g in 1972 aud then a decrease
in the 1973 value to less than 10 pCi/g. The long term trend tends to

be downward.
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Rabbit bones as shown in Table 11.2 and i{n Figure 11.3 tend
to show an overall pattern for annual averape concentration of net bheta
radiosctivity similar to that seen for soft tissue, There is a decrease
from a value of 60 pCi/g in 1966 to 20 pCi/p in 1969 followed bv an
{ncrease in 1970 and 1971 to 38 and 33 pCi/g respectively. In 1972 and
1973 the values decreased slightly. The rise in 1972 and relatively
large decrease in 1973 which was e2c¢cn in muscle and soft tissue was not
seen in bone.

Yearly averages for 1-131 in rabdbbit thyroids are given in
Table 11.2 and Figure 11.4, What might appear to be a decreasing trend
{s a result of differences in the time allowed to elapse between sam=
pling and sample counting time. Presently samples are generally counted
within two weeks of collection while prior to 1968 several weeks had been
alloved to elapse. This results in a higher less than values
since results are Jdecayed to ithe time of sampling. As can be seen in
Table 11.2 one rabbit in June 1969 showed a level of 10 ¢ 10 pCi/thyroid
and one in May 1971 showed a value of 3 ¢ 3 pCi/thyroid. hese values
are barely statistically significant.

L. Fxternal Camma Radiation

The dose rate readings and ranges from the “uclear “easure-
ment Corporation gamma rsdiation monitors at Station 1A and 1B are |
given in Tables 12,1 and 12.2. The ranpes for a period are ohtaiued !
bv scanning the entire chart for that period at a lacer time.
Tnstrument readings are made by the sample collector on a veeklv bhasin,
Mean annual values are presented granhicallv in Fipure 12.1,

The monitor at Station 1A has exhibited easentiallv constant ‘
annual averages at a-proximately 0,017 mP/br over the 1967 throuph 1973
period. Fxamination of the reccerder charts for the summer {ndicates
the presence of a 24 hour cycle with maximum readings during the dav
and minimum readings during the night, The monitors are knowr to he
temperature sensitive in a manner consistent with the ohserved response.
Because of its outdoor location prior to June 1973, the monitor is
subiect to wide temperature changes. On that date, the detector was
moved into a small, heated (and air-conditioned) building similar to
the installation used for Station 1B,

The annual mean values obtained from Station 1B have varied
from a low of 0,012 mR/hr in 1969 to values of 0,019 mP/hr for 1971 and

1972 and a value of 0,026 mR/hr in 1973, Temperature denendence is
N ol
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also indicated from the chart readings esneciallv during the snrinp and
summer of 1973, The apparent {ncreases {n the rea’ings at Station n
appear to he related to times when the instrument was calibrated
indicating a possible downward drift betveen calibrations. The readines
ohtained at Stations 1A and 1B are of the same order of mapniture as

the values of 0,009 tn 0,012 mR/h> reported for 10 locatione in Pennsvl~
vania in 1966 which are the latest comnarahle readings (2).

L, Camma Spectrum
The gamma spectra data from the analysis of surface

vater, both soluble and insoluble fractions, well water, silt, and

shellfish tissue were still in preparation at the time of preparation

of this report., They will be {gsued and discusscd at a later date.
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v SUMMARY

Results from the pre-operational environs radiation monitoring
program for Units 2 and 3 at Peach Bottom Atomic Power Station for the
period covered by this report have been presented both in tables and
graphically. Comparisons of data from various locations and various
groupings of locations have been done by sample and analysis type.
Several general conclusions can be drawn that pertain to the program
and its results as a whole,

For any given sample type, the concentration seen in the envi-
ronment for each type of radioactivity is not a constant, but tends
to vary between different sampling times and different sampling loca-
tions, Sometimes, as in the case of pross beta radicactivity in air
particulates and precipitation, seasonal effects can be seen and, in
the case of air particulates, che effects of single nuclear device
tests are evident. In other types of samples, such as gross beta
radioactivity in water, the body of water tends to reflect the average
of the radioactivity concentration present over several months depend-
ing on water flow, fallout from weapons tests, etc. These types of
samples show less short-term trends and indicate the general change in
concentration over periods of several smonths or more, The normally~-
encountered variability in such samples can be seen by comparing
monthly values. Soil samples tend to increase in radiocactivity due to
the presence of new fallout from weapons testing and loose radioactivity
due to leaching in an analogous manner,

The program is designed to fulfill the difficult task of trying
to measure small increases in the radioactivity in the environment in
the presence of normally-encountered variability in the environment in
order to detect the presence of radiocactivity at levels far below
those which would be of significance to the population, This is done
by careful selection of the types of samples to be analyzed and the
analyses to be performed,

For example, milk, vegetation and crops, fish, water, and oysters
are selected because of their role in the human or animal food chains.
These are analyzed for Sr-89, Sr~90, and Cs~-137 in addition to gross
alpha or gross beta radiocactivity and in some cases are analyzed for
I-131. These nuclides are potentially present in any releases from a

nuclear power station in addition to their production in nuclear



weapons testing. Their presence in samples from locations near a
nuclear power station in concentrations significantly different from
those in other locations may indicate tiie presence of nuclear plant-
produced radioactivity., Further comparison of isotope ratios, plant
release data and known nuclear device testing can aid in a determina-
tion of the source of the radioactivity, Air particulates and precip-
itation indicate the presence of any unusual concentrations of radio-
activity in the atmosphere which could be inhaled or deposited on soil,
vegetation, and water to be seen later in the data from these samples.
€ilt samples tend to concentrate certain insoluble or exchangeable
radioisotopes in the aquatic environment,

Certain additional analyses such as the measurement of I-131 in
rabbit thyroid make use of the natural bio-accumulation of iodine in
the thyroid and the eating and living habits of rabbits, Similarly
the measurement o. Sr-89 and Sr-90 in oyster shells utilizes the bio-
accumulation of strontium and calcium in the shell to permit determina-
tion at concentrations much lower than could be seen in oyster tissue,
which contains much less calcium,.

Within the limits imposed by analytical sensitivities, using the
most sensitive techniques practical, and the natural variability in
the environment there is no detectable radiocactivity in the environment
as the result of operation of Unit 1, Over the period covered by the
report, the general radioactivity levels tend to be decreasing or
essentially constant with some interruptions due to specific weapons
tests. This general decrease should continue, barring new atmospheric
nuclear testing, until levels are reached which are due to only
naturally-occurring nuclides and the slow deposition of the present
stratospheric burden from previcus testing. The design and implementa-
tion of the environs radiation monitoring program at Peach Bottom should
enable it to measure any radioactivity introduced into the environment

by the operation of Units 2 and 3 at extremely low levels,
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TABLE 1.4
ANALYTICAL DATA FOR AIR PARTICULATE SAMNPLES

Concentration of Cross Beta Radioactivity (pCi/m?)
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S/2u= $/27 W58 ¢ 009 L3l e 009
5721~ /) JUkl & 009 047 ¢ 009
6/ - /8 UL S | 05 ¢ 01
6/E - G/16 JUSé & 008 055 = ,008
b/l6- G/23 28 & 009 036 2 009
6723 17/1 036 & 007 JUk2 ¢ ,007
11 - 116 063 ¢ ,000 06 2 .01
176 - 1/145 068 &t ,005 078 ¢ 008
/18- 722 0062 ¢ 008 062 ¢ 009
7722~ /294,036 ¢ ,00¢ 052 ¢ ,008
2/2%- 0/5 40 2 006 048 ¢ ,0086

(a) ‘tump breakdows = no sampla,

(b) %o sample - pumps chansed,

() Yo sample received,

(d) Statfes Il and )2 degan operation,

manthly averager,
L33 = 2/29
Statton 31 040 ¢t 008
ftation 32 082 ¢ 006

50“
006

90

Q53
033
044
06

057
0857
038
lu‘

037
063
037
054
06

054
046
048
L04)
060
.08
04

0352
019
.04

064
059
052
010

009
01

.01

. oo’
009
009
01

009
JOuo
008
.01

.008
008
Loud
012
01

009
007
009
009
009
008
.01

003
009
Ll

.01

L0086
008
.008
005

B0 00 08 10 010 1 10 00 6 1 1S 10 10 1 IR B B 1 1 R e e e e e e p

/29 - 8/5

04 2
WAl 2

006
008

.o’o
031
048
040
031
042
+05

050
058
033
1040
042
038
029

1057
044
048
042
041
023
037
04
046
032
034
06
079
059
047
053

e L L R I L g g

Their values not irzluded in

LLY
038 ¢t ,004
07 ¢t .01
045 ¢ ,008
.028 ¢ ,008

(e)

(¢)

(b)
L0581 ¢ ,008
L0646 ¢ ,008
044 & ,009
08 1 .01
036 ¢ ,008
035 ¢ ,008
.035 ¢ ,008
.04 ¢t ,01
06 ¢ .01
042 ¢ ,008
L0645 ¢ 007
050 ¢ ,008
051 ¢ ,008
036 ¢ ,009
.05 ¢ ,009
.08 ¢ .01
047 ¢ 008
029 ¢ ,009
036 ¢ ,008
00 ¢ .01
073 ¢ ,000
06 ¢ 01
.08) ¢ ,009
042 & L8

ANALYTICAL l1‘
Concentration o

43
<, 0)
LUl? ¢ ,008
(a)

(®)
032 ¢ ,C08
,048 ¢ ,008
06 &t .01
056 ¢ ,008
046 ¢t 008
,038 ¢ .CO3
04 2 01
L036 ¢ L0083
,041 ¢ ,008
037 & ,008
4 % 0
06 ¢ .01
JO44 ¢ ,008
036 ¢t 007
014 ¢ ,009
014 ¢t ,008
023 ¢ Q06
042 ¢ ,006
046 & ,008
049 ¢ 0086
,028 ¢ 006
J032 ¢ ,005
053 ¢ 007
06 ¢t 005
L,063 ¢ ,006
,045 ¢ 006
05) ¢ 007
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TABLE 1,8
TA POR AIR PARTICULATE SANPLES
Gross Deta Padfoactivity (pCi/u?)

Collection

3 L1} 14 15 12 Period-197 L12a 120

t .01 .06 ¢ .01 .006 ¢ ,006 +029 2 ,00L ,028 ¢ ,006 12/31- 1. 030 & .306 JU3? & 000
t .01 .08 ¢t ,01 .061 ¢ ,006 .059 ¢ 008 ,040 ¢ ,006 1/7 - 114 044 ¢ 007, 002 ¢ .00
t .01 .055 ¢ .008 048 ¢ .006 .J47 ¢t ,006 010 ¢ ,004 1/14- L/21 035 & 007 D45 % US?
t .01 03 % .01 L038 ¢ 004 044 ¢ ,006 (b) /19~ 1/2¢ Sl 2 Lhuu D46 2 LU
t 208 L0640 ¢t ,008 .035 ¢ ,00¢ 036 ¢ ,006 030 ¢ ,006 1/27- 2/5 U3 ¢ 000 W36 2 LoD
t .01 .06 ¢t ,01 .039 ¢ ,006 046 ¢ ,008 L0647 ¢ ,008 /4 -« 2/10 041 & ,GUY 239 8 UYL
t .0 06 ¢t .01 .050 ¢ ,008 .040 & ,008 B3 & D) 2/10- 2/15 Q36 £ N7 969 & Va7
: .01 06 ¢t .01 ,053 ¢ ,006 051 ¢ ,006 LU48 ¢ 003 2/15- 2/23 LO41 ¢ LUU7 wbh 2 L0904
+ ,008 ,.Q52 ¢ .008 040 ¢ ,006 045 % ,006 L0643 ¢ ,0uUB 2/23- 3/2 033 & .Ud6 L087 ¢ 007
: 01 08 3 01 032 ¢ ,006 .032 ¢ .006 046 ¢ ,008 3 = 35 05 "= .02 032 2,006
x ,01 05 % .01 .036 ¢ ,006 .029 ¢ ,006 ,036 ¢ ,006 3/11- 3/16 936 ¢ L300 cunl 2 u?
t .01 03 8 01 L0364 ¢ ,006 029 ¢ ,0086 040 ¢ ,008 3/16- 3/23 027 & ,026 023 & 996
¢ ,008 .047 ¢ ,0048 041 ¢ ,006 033 ¢ ,004 .03) ¢ ,006 3/23- 3/39 G637 ¢ 00 WU 2 000
: .01 047 ¢ ,010 .039 ¢ .006 .029 & ,006 027 ¢ .008 3/30- &/¢ Q20 & 000 I ¥ O 11 ] 4
s ,012 047 ¢ ,012 L0448 ¢ ,006 024 ¢t ,006 ,048 ¢ ,1 08 4/t - 4/13 U346 2 0006 k% 2 000
£ 0% 01 2 01 .,054 ¢ ,007 .0 ¢t ,01 .048 ¢ ,009 41 3= A729 D46 & ,007 L6 2 L UOT7
5 9 06 ¢t ,01 L046 ¢ ,006 12 ¢ 02 ,040 & ,007 €'19- &/27 ,033 ¢ ,0G3 060 & L0006
s ,008 L0435 ¢ 003 040 ¢ ,005 .08 ¢ ,01 .040 ¢ ,006 & 271- 577 026 ¢ 004 052 & L0057
¢ ,01 05 ¢t .01 ,046 ¢ ,007 .06 & ,02 .035 ¢ ,008 3/ = " §57A% 03 & .01 +941 2 (006
¢t .01 .05 ¢ ,01 ,040 ¢ ,0086 .06 & .01 .038 ¢ ,007 5/11- 5/18 032 £ 006 037 ¢ L0006
t .01 03 & .01 .033 ¢ ,0006 05 = ,01 034 ¢ ,007 5/18- 5/29 016 = ,004 025 ¢ ,004
: .01 06 &t .01 L0446 & ,007 .08 ¢ .01 .033 ¢ ,008 5/29- 6/1 03 %2 ,08 0t & .03

:t .01 .05 ¢ .01 045 ¢ ,003 .08 ¢ ,02 O3 2 0l /& - G/0 05 ¢t .0} 033 ¢ ,007
t U1 .060 ¢ ,009 ,046 ¢ ,006 48 %01 044 & ,007 6/8 - G/15 036 & 000 WUd9 2 007
: .01 0% % 0% 026 ¢t ,005 .06 ¢ ,01 L0264 ¢ ,007 6€/15- 6/22 018 2 004G 033 ¢ LU0
s 0069 04 & 01 ,022 ¢ ,005 .06 : ,01 ,028 ¢ ,006 6/22- 1/2 022 & L0V 036§ '¢ 208
s ,01 07 ¢ ,01 062 ¢ ,000 +k1 £ 02 06 ¢ .01 /2 - 1/9 062 & L0VE 038 & L0006
: .01 074 ¢ ,008 ,059 ¢ .005 sdd L& 0L 068 ¢ ,007 779 = 1/13 VE - F 201 WY 8 01

t .01 06 ..28 01 L.057 ¢ ,006 «11 ¢t .02 L051 ¢ ,007 7/13- 1/20 051 & L9007 L0061 & ,007
: .01 050 ¢ .009 046 ¢ ,006 20 27,08 .036 ¢ ,007 7/20- 1/21 0406 & U7 2053 ¢ J0u7
t .006 .045 & ,005 043 ¢ L0006 .052 ¢ ,007 .052 ¢ ,006 1/21- /) J045 & L0006 055 ¢ 007

Revised June 1974
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11/30
12/29
2/1
2/28
3/27
5/2
5/30
6/26
8/1
8/28
10/2
11/1
11/30
12/28
1/30
2/27
4/3
5/2
5/29
7/2
8/2
8/29
10/3
10/30
11/27
12727
1/30
2/27
3/31
4/30
5/2%
7/2
7/29
8/27
10/1
10/29
11/26
12/31
1/28
3/4
4/1
4’27
6/3
/i/1
7/29

{(a)

(b)

-~
N
~

(a)

- AR e G i e o

12/29 0.06 0.12 0.0 0.03 0.10 0.08 11/%8 1/2/77¢ 0.061 0.153
2/1/70 0.07 0.12 0.10 0.07 9.13 0.10 1/2 - 1/30 0.078 0.092
2/28 0.098 0.16 0.13 0.092 0.16 0.13 /30 - 2727 0.088 0.160
3/27 0.12 0.26 9.17 0.10 0.24 0.18 2/27 - 4/3 0.120 0.205
$/2 0.146 0.27 £.2¢ 0.102 0.29 0.21 &/3 - 5/1 0.22 0.32
5/30 0.21 0.41 (.30 0.19 0.38 0.29 S5/1 - 5/28 0.32 0.60
6/26 0.43 0.90 0.57 0.36 0.88 0.55 5/28 - 7/2 0.39 0.94
8/1 0.30 0.59 0.44 0.25 0.62 0.42 7/2 - 7/31 0.25 0.65
8/28 0.15 0.52 0.38 0.12 0.70 0.36 7/31 - 8/28 0.34 0.67

10/2 0.11 0.29 0.21 0.066 0.37 0.22 8/28 - 10/2 0.141 0.29

11/1 0.086 0.26 0.15 0.09 0.25 0.14 10/2 - 10/30 0.073 6.25

11/30 0.127 0.38 0.22 0.12 0.38 0.20 10/30 - 12/3 0.102 0.26

12/28 0.09 0.21 0.14 0.08 0.19 0.13 1273 - 12/31 0.0064 0.40
1/30/71 0.10 0.33 0.16 0.69 0.32 0.16 1/1 - 1/29/7?1 ©.107 0.121
2/27 0.13 0.18 0.15 0.13 0.18 0.15 1/29 -~ 2/2¢ 0.10 0.19
4/3 0.22 0.50 0.30 0.22 0.50 0.31 2/26 - 4)2 0.27 0.46
5/2 0.12 0.91 0.59 0.22 0.92 0.61 4/2 ~ 4/29 0.33 0.76
5/29 0.70 1.17 0.90 0.68 X537 0.93 4/29 - &/4 0.66 1.00
7/2 0.69 1.18 0.89 0.67 1.15 0.87 6/4 - 772 0.73 112
8/2 0.27 1.25 0.78 0.025 1.27 0..5 17/2 - 7130 0.52 1.29
8/29 0.43 0.66 0.53 0.06 0.61 0.49 7/36 - 9/3 2.36 0.73
10/3 0.14 V.36 0.22 0.13 0.45 0.22 9/3 - 10/1 0.12 U.34
10/30 0.06 0.25 0.15 0.05 J.25 0.14 10/1 - 10/29 0.074 0..02
11/27 0.07 0.16 0.13 0.08 0.19 0.13 10/29 - 12/3 0.074 0.12
12/27 0.10 0.16 0.13  0.05 0.10 0.12 12/3 - 12/30 0.110 0.14
1/30/72 0.08 0.60 0.22 0.03 0.76 0.17 1?2/31 - 1/31/72 0.088 0.29
227 0.101 0.22 0.16 0.103 0.23 0.16 1/31 - 2/25 0.124 0.19
3/31 0.06 0.19 0.11 0.06 0.17 0.12 2/25 -~ 3/30 0.098 0.26
4/30 ¢.076 0.81 0.23 0.072 0.73 0.15 3/30 - 4/28 0.074 0.13
5/28 0.07 0.44 0.15 0.09 0.264 0.14 4/28 - 6/2 0.104 0.34
7/2 0.092 0.31 0.20 0.087 0.37 0.20 6/2 - 6/30 0.077 0.37
7/29 0.08 0.33 0.16  0.06 0.24 0.15 6/30 - 7/29 0.083 0.262
8/27 0.038 0.16 0.11  ¢.09 0.17 0.12 7729 - 9/3 0.064 0.179
10/1 0.02 0.3 0.08 <0,008 0.11 0.07 9/3 - 9729 0.047 0.101

- 10/29 0.05 0.10 0.06 0.039 0.09 0.06 9729 - 1173 0.034 0.060
~ 11/26 0.032 0.065 ©0.05 ©.022 0,064 0.0631/3 - 12/1 0.020 0.06

12/31 0.026 0.063 0.05 0.02 0.08 0.04512/1 - 12/31 0.027 0.060
1/28/73 0.032 0.07 J.0% J.006 0.08 0.04 12/31 - 1726773 0.016 0.062
3/4 2.037 0.070 0.05 0.030 0.06 0.05 1/26 - 312 0.034 0.057
4/1 0.033 0.05 0.04  0.029 0.051 0.06 32 - 3230 0.024 0.054
4/217 0.036 0.06 0.06 0.0264 0.12 .05 3730 - 4&/27 0.920 0.048
6/3 0.022 0.060 0.046 0.014 0.08 0.06 4727 - 6/1 0.016 0.03
7/1 0.019 0.055 0.04 ¢.022 0.10 0.65 612 - 712 0.013  0.053

T129 0.052 0.078 0.06 0,036 0.13 0.07 272 - 77127 0.042 0.11
8/% 0.010 0.048 0.035 0.042 0.053  0.048 7727 - 8/3 0.045 0.055
Croup T consists of Stations 1A, 1B, and 2. Collections at Station 18 started on

August 5, 1967.

Croup 11 consists of Stations 3A, 4A, 4B, S5, €B, 14, 15, and 17. Colleczctions at Station
14 startad on June 10, 1972. Collections at Station 15 started on June 25, 1972.
Collection at Station 17 utarted om June &4, 1972,

Croup ITT consists of Stations 12A and 12D, Collections at Statioa 12D started on
“arch 20, 1972.

When no weekly data is available due to pump-breakdo/n, etc., average .s calculated with
remaining data. In cases where the sample represents less than 1/2 the normal week)y

volume due to equipment maifunction, the values do not enter into the monthly averages,
or the maximum, miaimum values.

0.085
0.116
0.17

0.47
0.63

0.16

0.074
0.047
0.04
0.046
0.037
0.042
0.04
0.036
0.04
0.04
0.06
U.050
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TABLE 2.3

PRECIPITATION
CONCENTRATION »Ci/1
YEARLY AVERAGES

Station 1A & 18 Station 4M
Year Beta Sr-90 Cs-137 Beta Sr-90 Cs-137
1966 50(a) 4(a) 40 5
1967 60(a) <5(a) 20 <3
1968 30 2 40 1
1969 30 2 20 1
1970 80 2 60U 2.2
1971 60 3 5 50 1.4 1.3
1972 18 2 1 20 1 2.8
1973 9 0.6 G.a i2 1 0.3
Overall 40 2 2 40 2 1.6

SURFACE DENSITY pCi/nz

1966 2300(a) 140(a) 2700 250
1967 2400 (a) 90(a) 1500 <80
1968 900 110 2100 100
1969 12¢0 70 1200 40
1970 3200 120 5300 200
1971 2700 80 80 3200 80 50
1972 800 100 50 800 80 80
1973 700 60 40 600 100 30
Overall 1700 100 50 2300 100 60

(a) During 1966 and 1967 samples were taken at station 1A only.



*z®/704 0001~
v aiEpl Aem € pur sEnjoa .—Alio! jenioe ayl Suysa pejerndie)
“wdd Aq peiiodas anpea

ant31%0d I5amOT @Y1 §) Yoiya .leuus 0001 > $¢ PapnIdul udaq sawy

(83}

0 s* paji0dar sanpwa Ajyivom “sanjea uwase tenupe Fajaenojed wi (n)
wl\.ue 3saiwau a1 03 paiioden saw ewavp ¥4l (%)
T1LEY By ey ‘Mangeyiiwg 103 pajaodaa wani¥a oN 3
000" 1> 0> c00° ¢ ot oe el
(000" 1-)0 (0Z>)0 0co°t ot Awy
o010 (01-)0 000’9 ot 11ady
000" 1+ )0 nz-)0 LT i 4 or yaawy
WO 1»)0 (OT+)e coctt ot Axeniqey
@o00*1»)0 (0t>*)o [T ot Lawnower
000°¢ 06 000 Y oY 0ce*9 002 ™
(goo*t=,0 (O1+)0 000"y ot 000°T 001 1equedeq
(00" 1»)¢ (0Z+)d 000 ¢ or 0009t 091 Iequaacy
(w.o*1=)e (0Z*)o 0001 L 18q0120
(goo*1>)0 (0%>)0 000" 1 (13 sequeideg
000 61 0L’ 000°¢ oY o000y woz 1snfny
000" " 001 000°Z oz 000°2 00t Lynr
(oo 1>»)e  (oz»)0 000°89 o 000° YT ozt son
(000" 1-)0  (0z»)0 000 ¢ 0% 000°¢ 00y Ao
(000 120 (0r»)0 000" € 1 091 000" 0oz 113dy
(goe*1»30 (o )0 000"y oy ooc’s 002 EEEL
tgoe“1:30 (0z»)0 000°2 oz Aaenigag
(0ge*1=)0 (oz»)t (p00'1>)0 (0Y-)0 Lawnner
000" 2 08 000°¢ 0t oweR
(000'1-)0 (08>)0 000" 1 (13 1sqmedeq
(000*1+»)0 (0€»)0 300°S 0s 1squeaoN
(g00*1>)0 {(0E”0 (000*1+)0 (01x)0 18qn220
(000 1-)0  (0€x)0 0002 or 1equeides
(000" 1.0 (nZ»)0 0002 ot en¥ny
(000 1>)0 (0Z>)0 0006 ool fqnr
(000 1>)0 (0Z-)0 000°6 002 suns
000" 1T 019 000" €1 051 L]
(000120 (Q¥y»)0 000°$ o8 (1ady
{000*1>)0 (0£>)0 000" o0& Iy
(poo*1x)0 {(oz»)o 000"y oy Azwniqey
(o010 (0f-)0 000°1 0" (F 3] ) Azwnuwp
000° ¢ 00z 000" % L 14 000°9 oot oeeN
(000" 1>)0 :0¥»)0 000" 2 0€ 0001 001 1equadeq
(000*1»)0 (0z»)0 000" ¢ o1 000°¢ oot isquescy
(oo0*t-)0 (o¥»)o0 000" ¢ 06 000"y 002 1890320
(000" 10 (00C»)0 LT a4 0t 000°'2 0ov isqueides
000" 1 ot 000" Y 0w 000'01 ere 3en¥ay
000'Z ov 0002 08 000y 00z Lyer
000 (124 000°91 osY 000" 1Y 0Lz sung
P00 €Y 0wt 000° <1 091 0200°2 oot Ay
000" 12 oRY 0006 08 000°91 oot Trady
000° "7 o5t 000" ¢ oL o009 00¢ wIAWR
(000 1>)0 (0£>)0 (000 10 (gz»)C 000°6 002 kiwna
(000°'1>*0 (08»}0 fpoo*1>)0 (09»)0 000" ¢ 00¢ Lzwn
«n«uuu 1/308 w/v3d /104  zw/3dd T/804 poriey
AdiIsueg aojiwan ITsuag nojIwiy Alypsung woYIvIy gotIdeYied
ed®jang  ~GOIVOD ad®jIng -usdwc) ®2W INE -ULIWOD
uwey weay e uway vasy uwey

“Pw TsiomyaeR

TN Teoaueal

“"wa "Yinqejaien

isquaan

303 eiem g9l Uy ‘Cwy “Bieqejaawy Jog Pe1a0das sanjea AJvo 2yl ()
‘p@3dar(on aydews on (P)
caunpr .0j Swa g9el uy “reyg *Hangsiaamy 310j pajandax anjea AUo auj (?)
claqEaday Bl UOIIEOO] RIN3 W vojpiedydyrasd ca0y7  (9)
“@FqeIIwAY 300 wieg (¥)
000° LY 00§ 000" ¥1 002 000°1
000 0f 009 000" 1 o 00u ocr rsawedeq
000" ¢ 001 0007 0y ey U
(000°1>)0  (09»)0 000° 1 ot 19903120
00”11 (%4 000" ¢ 07 2equaides
0oro° 0y 002" 1 00" 21 0%
00v" 12 0€s 00002 ozt
000°67 056 000" 1€ oty
000° 21 009 (000°'1>)0 (0L>)0
000° 1€ 0Rs ») (»)
000" 21 o0y 000°77 05y
181 (000°1>)0 (052)0 000° 67 ore Lawniqeq
000" €1 ocy 000" 62 ovs (=) () Laenuver
000° 6 ooy 009 000" 1> o » uwe,
(000°1>)0 (09>)0 (19 Jaquedeq
000 L1 ote 0zc 19QuUAAON
000°9 00z 00t 1990330
000°2 00T 002" Y iequaidas
000* ¢ 09 09y Jen¥oy
000° 21 00y 062 Lyng
(000°1>)0 (0S¥>)0 () (000" 12)0(1)0€-)0 sung
000°¢ 00¢ 000° 081 o1 Y hey
000" 11 oye (000°1>)0 (25*)0 13ady
000° 11 ol (000 1>)0 ({>)0 EEEL N
st 000° 11 [T (goo*1>)0 (0SZ>)0 Lawniqey
000°$27 01w 000°801 0912 ) () Axwnuer
000°01 00¢ 000°¢ oot 000°€1 00z
000° 81 09t coe 'tz 191 (¥ (1)
000°21 of¢ 000°% 0001 () (»)
000°S » 002> 000°C» 002> 000°8% » 007> 3#q0330
000°T » 00§ » 600" 1> 00% > (v) (%) sequeides
000° 62> 002> 000°6> 0oz > 000°0Z» 007~ sen¥ay
000°01> [ %48 000° 21> 007~ 000 0T, 007> dymr
000°C » 007~ 000°C» 00¢ > (w) (") sung
n00° Vi 0rz> 000" ¥> 00z > 00091 007 » A
000t » 007> 000" > 00z > 000"y » 002> Tiady
000°6 » 00r> 000" . » 007~ 000° (1> ouT Y 3wy
et 000°9 » 002> 000°C. 002> (») (=) hareniqeg
000y » 00Y> 000°€> 009> LLL RS 0se Kaenser
000'6 > 002> 000°y> 002> 000°¢ 007
0006 > 002> 000"y 002> c00°S » 00Z»
000°9 » 007> 000° 2> 00z~ 000" YT 007>
000°6 » 002> 000°¢> 002> 000° 11> 01>
000°¥1> 002> 000° 01> 00> 000°8 » 007> iequesdey
000°T > 007> 000° 1> 00% » 000°9 » 002> 1endny
000°€ » 002> 000" 1> 002~ 0002 » 08> Armr
o00‘e > 002> 000" 1> 002 - (" () sung
000°22Z> 00C> 000" &> 00z~ 000°1 002 Loy
000" 01> ooz> 000° 2> 002> 000°01> 002> 1r3dv
0009 » 002> 000°C> 00z~ 000°07>» woz» woaey
o6t 00‘0T> 00> 000°S> 002> 000" 01> c1z> Aiwniqey
/13 /358 FLAFL A VA EL %7338 YA ey aed
Liyeumg wojIwI) Axjsoeq <ojIvil A3jwoeg TOjINIL PRS2 § 4 0]
sowjang ~us2902 sOowjaIng ~uedvoed -
u uveR uwan uweR

=
.ﬂ‘ Yeiomjateg

(%) ROIAVII4AIOANd MO ALIAILOVOIQVE Vids
SSOMD WO4 VIVE V4R JALLVEVAROD
¥z anmvy

“f'm Yuwoavea}

] veen
% "Wingsyaien

6961

961

961

9961






z°n s vo - CAAQAQICu 1erp» - BIQNTOS :23% sanyva an}y ra3ep iUl uwo uedau ,, ] VOIIVIS wolj BORAIIN[TO) (2)

“1L/S19 ®ws V9 Puw gy suolawis 103 poried uoyadarled  (4)

<z1/9/T71 wo woyIPIW 1eIWA s¥awusejp ¥ wsewdeq 11 wojasas (¥)

e Y Y z-0> vo> €03 s 10 €03 S0 v 0> £°0 3 ¥°0 £ 0> z°0 3 1°0 v o> z'o 3 y0o €0 ()s/e
c°r 3 L°¢C 90> €03 C0 TO z°0 3 €0 670> 9°0 & 11 v 0> $°0 « L0 90> 2°c ¥ £°0 970 T 970 €70 3970 0> /L
Fom 3TN0 o> €03 ~0903 (0 €03 v'0 9°0 5 6°0 20 3 £'0 5703 €¢ T°9 3 5£°0 0> z o> v0> z°0 3 %0 90 /e
T z e v 0r 7+ 3 9°0 St z o> £ o> z°0 3 770 £ 0> 70> 9 0> z°’0 % 270 v 0> z°0 3 20 €O 9/%
-~ 3 €0 T O» z°0 3 z°0 8°0 3 91 1'0 3 1’0 132 z°0 3770 s 0> z°0 3 270 v 0> "o = 170 o> z°0 3 £°0 8°0 3 171 1y
e = 1 £ o> 1 0> 170> z o> 10> 0> v 0> 10> z 0> z°0 3 3°0 £ o> 10> z o> i€
- = "¢ 0> 603 8°1 2°0> £°0 s €70 <0 z°0 3 T°0 £°0> z2°0> $ 6> <" 3 T"1 T 0> £°0 5 970 €°0> L1k
s e 170> z°'0 3 0 170> €0 5 §°0 170> »0 % 71 1°0> €0 70} 170> z°0 % %0 170> €°0 5 80 170> €L/l
cee 3 100 TTOP z-0 3 0 SO t'0 3 £°0 TO” 90 3 1Y z°0> ¥'0 3 670 10> z 0> z 0> -0 3 €0 T°O* c/Te
rog 3w 0> 20> 8 0> 190 320 L°0> £°0 3 L°0 770> £*0 3 "0 z 0> 203 €0 v 0> €0 %80 (O sT/IY
vy = §°0 v 0> £"0 % £70 v o 170> 170> ®°0 % 670 L &2 *0 3§70 vy 0 z°0 3 »°0 LT ¢ v'0 3 L0 670 g/01
g~z €0 O z°03Z0 ¥O 90 3 L0 ®°O T°0 3 §°0 v 0> <D % 179 Lo> z°0 3 €°0 870> £€°03¢0 (O ot/é
P 3 P £ 0> ¢ 0> z'0> ¢ or 7°0 3 %°C £o> %0 3 970 < 0> z2°0 3 $°0 60 3 0°T $£°03% 80 < o si®
Loty 2 0> z° 0> z 0> w0 3 6°0 9°0 3 £°0 <70 % TV %0 ¥ 0 3 &0 z 0> %03 L0 803 8T $0% 174 2°0 & 1°% vk
o B oo o T e z°0 3 $°0 O z°0 s €70 v 0> €03 /"0 v o> z°0 = €70 $ 0> €03 90 70> v/
Fon 3 278 o €0 s "0 TO> 9°0 3 "0 T°0> z'0 3 ¥v°0 z o> »0 3 1"0 0> v'0 3 ¥'0 1°0> 170> z 0> Lls
i Bl 2 0» v'0 3 8°0 TTO>» v'0 3 %0 T°0> €03 %0 s 0> z'0 % )1 z> €°0 3 90 20> 903 1°L T°0> /e
tve o €£C LU0 1°0 3 L°0 £°0> 10 3 §°0 €70 1°0 3 €70 0> 10 % 170 v 02 1°0 3 $°0 z-0> 1'"0 3 £€°0 €£°0> S/t
ap"t = TT°F 20> g0°0 3 £2°0 €70~ 10 3 €°0 %O z°0> z° o> g0°0 ¥ 1z°0 € O> wo'0 3 €1°0 €70 10 3 »°0 €70 9/t
1 v 0 T'o 3 1T°0 YO 10370 YO 10 % 2°0 £ o> 1°0 3 T°0 o> 1°0 3 1°0 L0 1"0 3 2°0 €70 el
prce z o€YT6 90* go'0 3 s0°0 STO» 10 3 ¢°0 20 1°0 3 2°0 9°0 ¥ 9°0 103 €0 s o> 1’0 3 2°0 v or 1'0 3 €°0 $°O> s/t
14 2 9°F 90> 1’0 3 2°0 90> 10320 90 10 3 2°0 v o> 1°0 3 €°0 v 6> 1’0 3 170 < 0> 10 3 2°0 YO /e
°'az 0 TTO* g0'0 ¥ €1°0 €°0> 60°0 s 61°0 €°0O> 1'"0 3 270 0> 10 3 2°0 o> 60°0 3 €z°0 T°O> 60°0 3 €270 O c/or
eptr = aCtA 80> )*0 ¥ 01°T %°0> (00 3 L1I'0 $°0> 90°0 3 LT°0 T O> 90°0 3 &Z°0 90> 90°0 3 8T°0 Y 0* {G°0 ¥ 0Z°0 §$°0* s
er e 3 fT°C SO (0°0 3 ¥E'0 Y O» €0'0 ¥ 81°0 Y' 0> 80°0 3 92°0 $°O> (0°0 3 (10 0> $0°0 3 92°0 €70 3 L°0 8070 3 9T°0 < 0> st/t
e L 0> £ 0> £ o> <03 $°0 €70 1"0 % €0 90> 10 3 2°0 80> 1°0 ¥ €70 £ 0> °0 3 %1 €O Tt
vy o 1 0> 20 3 €°0 6°0 % 6°0 T'0 ¥ §°0 970> 9°0 v L0 £°0> %0« %0 z°0> €0+ $°0 0> v 0> £ 0> (Q)sz/s
9" n» €0 Lo 870> /s
v o> AL 6°0» ¥ 0> €/
9" 0> 9°G» 970> L 0> e
L 0> L7 0> |82 20> 9/t
g 0> 16 3 "t R0 F 60 YO wicit
STemeaea:  sjqmies o—;sﬂocn_tlﬂlmﬂﬂlw a1qniosul I8N 10% slqniosu] #1Qn1o§ a{raiosu] @14nIes nﬂf:—ouuml!ﬂMMﬁﬂﬂm siqniosul ' [A"1°S poraeyg
(vel) (ve) 4y) (») av) () (28] (an) BOYI28[ 19D
puocg exwiv] -was “oxphw 18Kk €€ 13 ,00ZT - T1wow) “3%30 “aeyQ 14 3VE0 exyw3auyl 7§ 3%ON syw3el T4 VS0
asawp 2e3%OND . meqg poom3llow - mwg oBuimouold |mo330§ YoOvey - w03308 WIWe4 - mo3130g YOwe4 - W0330§ YoOvey

A\«u. w} SUOJIVIIVEIVO)
ALIAILOVOIGVE VEATY SSO¥D
§alVA FDUVHOSIOQ QNV ADv4u0S
' ATEVL -



TABLE 3.3
SURFACE WATER
GROSS BETYA RADIOACTIVITY
Concentrations im pCi/1l
Years 1966 to 1971

Conowingo Dam - Holtwood Dam - Conow ngo Dam - Holtwood Dam -
El. 33" MSL Hydro. Sta. El. 33' mSL Hydro. Sta.
Collection (4v) (6A) Collection (4F) (64)
Period Soluble Insocluble Soluble Insoluble Period Soluble 1Insoluble Soluble Insoluble
2/2/66 9+ 6 <6 21 + 8 <6 7/3/68 <3 <5 <6 <5
/s <6 <6 <6 <6 8/3 13 + 6 <6 <6 <6
4/2 16 + 6 13 ¢ 6 11 + 6 <6 9/6 <5 <5 <6 <6
517 10 = 6 11 = 6 11 £ 6 8 6 10/4 <5 <5 <5 <5
6/4 11 = 6 )+ 6 11 *+ 6 12 + 6 1272 <6 <t <6 <o
1/1 33 + 8 25 = 8 32 ¢+ 8 34 = 8 12/8 <6 <6 20 = 6 20 2 o
8/5 37 = & 31 =+ 8 36 + 9 33 + 8 1/5/69 <6 <6 <6 <6
9/3 S4 2 9 30 = 8 48 = 9 ‘4 = 9 2/2 <6 <6 13 = 6 <6
10/1 15 ¢+ 8 21 = 8 20 = 8 16 + 8 3/2 13 = 8 7 2 6 37 = 8 <6
11/4 14 ¢ 6 11 = 6 18 = 8 13 = 6 4/7 12 ¢ 8§ 6 2 6 36 * 8 9 + 6
12/2 11 = 8 1l =z 9 21 = 9 28 = 9 5/3 36 + 38 20 = 6 13 = 8 <o
1/7/67 16 = 8 19 = 8 50 = 10 22 %9 6/7 38 =+ 3 19 = 6 13 = & <6
2/4 <6 <8 <6 <8 7/5 8 + 8 <8 <8 <8
3/3 <8 <8 <B <7 8/4 <8 <8 <3 <8
4/8 11 = 8 14 *+ 8 i2 ¢ @ <8 9/6 7 £ 6 17 = 3 10 = 6 18 = &
575 23 £ 9 11 =+ 8 11 = 8 18 =+ 8 10/5 11 = o <3 9 = & <6
6/3 13 = & <8 9-%£ 3 <8 11/1 10 = § <0 3 =06 <6
1/5 <8 8 <3 11 = 8 1277 15 2 & <3 v * 6 <6
8/5 <6 <8 <B <8 1/4/70 <b 21 = 6 <G 15 = &
9/2 <6 <b <9 <8 2/8 78 = o 7 = 6 9 2 € 16 = o
10/11 <8 <8 <6 <6 3/7 Al-2 S 16 = 5 12 = & 13 = o
1374 8 + 8 <6 <6 <6 4/5 S 6 10 = 2 8 = 5 ¢y I e
12/1 <6 <6 9 2 3 <6 5/2 } = 5 16 = 6 J =5 <t
1/14/68 . - 35 <6 Y = 6 11 =+ 8 6/6 11 ¢ 5 1 = 5 h 4 I X9 = 3
273 14 = 3 <6 <6 <0 1/5 <y 19 = 19 « <lv
3/2 <7 <6 <6 <6 8/1 <9 <1lu <Y <lv
4/6 25 = 9 <8 11 = 8 <8 9/5 1T = 9 20 £ 9 929 - Jee T
5/4 9 = 8 <8 30 2 9 <6 10/4 <6 <6 1T = ¢ 18 = &
6/1 5 ¢ 5 11 =+ 6 <5 <5 11/8 <9 <9 <9 <9
12/6 14 2 9 <9 S <9




TABLE 3.4
SURFACE AND DISCHARGE WATER

CROSS BETA RADIOACTIVITY
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Date Collected

6/21/71
10/ 8/71

Annual Mean

Date Coliected

_Radioactivity

1/
24
3/
4/
S/
6/
7/
8/

Annual Mean

7/73
4773
4/73
1/73
6/73
3/73
1/73
5/73

TABLE 3.5
SURFACE WATER
COMPOSITE SAMPLES
COLLECTED FROM STATIONS 13B AND 4L

COLLECTED FROM CHESTER WATER INTAKE PUMP DISCHARGE
Station 13B

Concentrations
Concentrations pCi/liter _Net cpm/liter

Cross Alpha Gross Deta
kadioactivity

Gross Gamma

_Sol. lmsol.  _Sel. _ Tasoi._ Seol. Insol.
<0.4 uv.4 £ 0.1 9 = 4 3:2: 2 0.7 <0 .9 <0 .9

<0.3 0.6 2 0.1 11 = 4 4.8 = 0.7 <l | . S ]

<0 .4 0.5 10 4.0 <1 6

COLLECTED FROM CONOWINGO DAM
Station 4L

Concentrations

. Concentratio: Ci/liter et cpm/liter

Gross Alpha Gross Beta

Radioactivity Radioactivity Cross Camma
Sol. Insol. Sol. Insol. N Insol .
<0.2 2 x4 <2 6. 2.2 3.9 =2 0.8 1.6 = 0.8
<0.5 0.2 = 0.2 <2 <2 <0.8 <2.8
<0.2 0.4 = 0.2 <2 0.8 £ 0.5 <0.8 <0.8
<0.5 0.4 = 0.2 32 0.5t 0.4 <0.8 <0.8
<0.4 0.2 = 0.2 3 22 0.6 £ 0.4 <0.8 X8
<0.5 <0.2 <2 <0.4 <0.8 <0_.8
<0.5 0.3 = 0.2 <2 <0.4 1.2%.0.9 <0.8
<0.2 0.4 2 0.3 3t 2 <0.4 1.3 £ 0.8 <0.¢
<0.4 0.5 2 1 1.3 0.9
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Collection

Date

5/25/71
iz
7/29
9/4
10/3
11/7
12/5

Annual M-an

1/2/172
2/6
3/5
3/31
5/7
6/4
7f2
8/6
9/10
10/8
11/15
12/3

~nual Mean

1/7/73
2/4
/4
4;1
S/
6/3
7/1
8/5

Aannual Mean

TABLE 3.10

SURFACE WATER
GROSS BETA RADIOACTIVITY
ons (pCi/l)
Comparative Monthly Values

Concentra

Combined Intake

Stations

(1P, 'Q and IT)(:)

Solub

wwwwwwwmmuobwovom'

A

"
‘\uqubONNO&NNN

le Insolub'e
<4
2.9
1+3
1.4
1.0
1.6
1.6
.
1.9
1.4
9.0
1.9
0.7
0.8
2.6
0.9
0.6
0.6
0.7
1.X
8

A
~HONOOOO™N f
A WOV WVO R

Conowingo Dam -

Chester Water
Intake Pond

(13A)

El1. 33" MSL
(4F)
Soluble Inscoluble
17 13.6
9 4
S 2.6
9 1.4
8 0.9
4 ¥ A |
8 4.3
9 4
30 2.1
10 6.6
6 9.6
<2 1.9
2 3:1
<2 -
2 1.2
<2 0.9
<2 3.8
<2 <0.4
2 <0.4
<2 8.5
S 3.k
8 3.8
<2 1.3
<2 0.6
8 1.0
S <0.5
8 .7
<2 Z.9
- 1.0
5 | .

Solubie

Inscluble

A A

PO &

A

OO

W o«

e
.

m“U‘U\O‘HOU\HV‘U‘V‘OO\IomN\ImQ\O

A A

A A

OO0 OCHHHFNOONFOSHOWONO -

(a) Station 1T was included as an Intake Station until 12/3/72, when it changed to

a discharge

stati

on.
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TABLE 4.1
WELL WATER SAMPLES
COLLECTED FROM PEACH BOTTOM SITE - UTILITY BUILDING

Station 1U

Uranium
Concentrations
Concentrations (pCi/liter) ug/liter
Collection Gross Alpha Gross Beta
__ Date Radioactivity Radioactivity Sr-90 Cs-137
5/ 9/71 <2 <20 <0.3 <0.4 <0.04
6/30/71 3 £ 2 <0 .04
7/30/171 2.0 2 0.9 <9
10/ 7/171 0.6 £ 0.4 8 = 4 0.4 = 0.3 <0.3 <0 .04
117 7/171 0.4 = 0.3 5 £ 4 <0.04
2F X2 1.4 2 0.9 6 £ 3 <0.04
3/31/72 <9.5 <2 <0.1 0.} <0.,03
27 21712 <0.7 <2 <0.1 03 £ 0.2 0.08
10/ 8/172 <0.2 <2 <0.03
11/15/72 <0.2 <2 <0.03
1/21/73 <0.3 <2 <0.8 0.4 = 0.1
3/ 4/73 <0.2 <2 <0.0
4 - kIT3 <0.4 <1 <02 <0.3 <0.03
COLLECTED FROM PEACH BOTTOM SITE - INFORMATION CENTER
Station 1V
5/ 9/71 v A b | <9 <0.2 <J.6 <0.04
i1/ 2171 ) T ! LN <2
7/30/71 <Q.6 11 = 9
10/ 3771 <0.7 40 + 3 0.7 + 0.5 <0.4 <0.04
11/ 7/71 D2 33 4 * 4 <0.04
1/ 2/72 <J.3 <3 <0.04
3/31/172 <0.008 <2 0.36 = 0.04 <0,2 <0.,03
7/ 2/1712 <1 <2 <0.1 <d.3 0,11
10/ 8/72 <0.3 <1 <0.,03
11/15/72 <0.3 <2 <).23
1/21/73 <0.3 <2 <0.3 <0.2
3/ 4713 <0.4 <1 <0.03

7/ 1773 <Q.4 <1 <0.7 1.0 + 0.6 0.25




Uranium
Concentrations

- e e a o
oncentration s _ug/liter

' TO88
Radioac




Collection

___Date

2/21/66
5/15/66
8/15/66
10/25/66
2/26/67
6/ 7/617
8/ 4/617
11/12/67
2/26/68
5/ 4/68
7/20/68
12/18/68
3/15/69
6/1L3/69
8/18/69
12/14/69
3/15/70
5/ 2/70
7/25/70
10/18/70
5/ 9/71
6/25/71
10/ 6/71
11/ 7/171
1/ 2/72
3/31/172
8/ 5/72
11/19/72
3/20/73
5/ o/73
7/ 1/173

TABLE 4.3
WELL WATER SAMPLES
COLLECTION FROM DARLINGTON, MD.
Station 7

Concertrations (pCi/liter)

Gross Alpha
Radioactivity

<3
<2
<2
<2
9 %
7 %
<3
<3
<2
(a)
<1
<3
<3
<1
<0.4
<l
<0.8
<0.35

ww

Gross Beta

Radioactivity Sr-90 Cs-137
<6
16 * 6 4
49 *+ 9
37 2.9 <0.6
11 =+ 8
16 ¢ 8 <4
9 = 8
<6 <2
<6
<6
<6 <3
18 = 8
<8 <3
<6
13 + 8 <0.4
12 = 6
6 = 6 <0.6
<10
<20 <0.4
<9 <0.1 .5 2 0.3
<2
18 ¢ 3 <0.2 <0.3
8 = 4
<3
v ok ol <0.1 0.3 2 0.1
3 2-2 <0.3 <0.,2
<2
<2 0.2 <0.03
3 2 2
- A T <0.2 <0.3

Uranium
Concentrations

ug/liter

<0.04
<0 .04
<0 .04
<0 .04
<0.04
<0 .04
<0.04
<0 .04
<0.C4

<0 .04
<0 .04
<0 .04
<0 .04
<0.04
20.04
<) .04
<0 .04
<0.,04
<0 .04
<0 .04
<0.04
<V ,04
<0.04
<0.04
<0.05
<0.03
20.07
<0.03
2.2

035



TABLE 4.4
WELL WATER SAMPLES
COLLECTION FROM COLORA, MD.
Station 8

Concentrations (pCi/liter)

Collection Gross Alpha Gross Beta
___Date Radioactivity Radioactivity Sr-90 Cs-137

2/20/66 <3 <6

5/21/66 <3 12 = 6 <4

8/ 5/66 2 23 28 ¢+ 8
11/11/66 <2 16 + 8 <7

2/19/67 26 *+ 8 37 ¢ 9

5/12/617 10 * o 14 * 8 <3

8/12/617 <3 <8
12/10/67 <2 <6 <3

2/24/68 <3 <6

5/ 4/68 <2 94+ 8 <2

7/21/68 <1 <6

12/18/68 <2 <6 <3

3/15/69 <3 9 =+ 8

6/13/69 <0.7 9 =+ 8 <2

8/18/69 <0.7 X % 5
12/14/69 <0.3 <8 <0.2

2/20/70 <0.4 “8

5/ 2/70 <0.5 9 6 <l

7/25/170 <0.6 <10
10/18/70 inx 1 <20 291 * 0.8

3 21713 <J.§ 38 + 8 <2 3:5 208
7/ 2/71 0.1 = 0.1 2 x 2

10/ 6/71 <0.6 26 ¢ 3 <0.4 <0.4
117 7/171 0.6 = 0.4 <4

L 2132 <0.3 <3

3/31/72 <0.6 <2 0.10 = 0.09 0.8 £ 0.2
SF- 5L12 <0.2 <2 <0.5 <0.6
11/19/72 <0.5 <2

3/20/73 <0.4 <2 <0.5 1.7 £ 0.5
5/ 6/73 <0.6 <2

7/ 1/73 <0.5 2 22 <0.3 <0.5

+

Uranium
Concentrations

ug/liter -

<0.04
<0.,05%
<0 .04
<0.,04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0 .04
<0.04
<0.04
<0.04
<0.04
<0.04

<0.04
<0.04
<0.,04
<0.03
0.05
0.08
. 14
<0.03



TABLE 4.5
WELL WATER SAMPLES

. GROSS GAMMA RADIOACTIVITY
Volume
Station Collection Scanned Net
Location No. Dete e Y. epm/1
Colora, Md. 5 5} 2/7k 0.9 4 ¢ 4
10/ 6/7% 4.0 7:3 %2 0,8
3/35/12 1.97 <2
g/ 571712 4,0 1,32 D.8
7/ 1/73 3.86 1.9 2 0.9
Peach Bottom Sa 28 857 2111 1.0 <3
107 3771 3.9 6.0 & 0.9
3/31/72 2.0 <2
1/ 21712 2.0 6 £ 2
7/ 1/73 4,0 0,9 £ 0,8
Peach B ttom 1U S/ -9¢711 1.0 <3
Utility building 3/31/172 2.0 <2
172112 2.0 <2
1/21/73 4,0 2.5 £ 0.8
7/ 1/173 3.8 <0,9
Peach Bottom lv 5/ 9/171 1.0 <3
Information Center 10/ 3/171 2.9 6 ¢ 1
3/31/72 2.0 2 ¢ 2
el ie 2.0 <2
1/21/73 4.0 1.8 £ 0.8
7/ 1/73 3.8 <0,9
Darlington, Md. 7 5/ 9/171 1,0 <3
10/ 6/71 4.0 7.3 £ 0,8
3/31/72 2.0 <2
8/ 5/172 4.0 1.2 0,8
i/ 17713 3.85 1.8 ¢£ 0.9



TABLE 4.6
WELL WATER
YEARLY AVERAGES
Concentrations ia pCi/liter

Deriington, Md. Colora, Md. Peach Bottom Site
Station 7 Station 8 Stationm 28
Grore Alpha Cross Beta Cross Alpha Gross Betas Gross Alpha Gross Beta
Year #®-.iosctivity Radiosctivity Sr-90 Cs-137 Radicactivity Radioactivity ¢ <90 Ce-137 Radioactivity Radicactivity $r-90 Cs-137
1966 <2 27 2 3 20 <6 «2 16 <3
1967 ® 10 <3 10 16 <3 3 8 «2
1968 <2 <6 <3 <2 7 <2 <2 7 <&
1969 <1 i1 <2 <1 9 <1l <1 17 <1
1970 <0.7 8 «0.5 0.6 11 15 0.8 15 <A
1971 0.6 9 <0.2 0.4 0.5 18 <l 2.0 1 16 <1l 4
1972 <0.4 2 <0.2 6.2 <0 .4 <2 0.3 0.7 <0.4 <2 <0 0.2
1975 <0.5 2 0.2 <C,2 «0.5 2 “0.4 1.2 «<0.4 2 <0.. 0.3
Overall 2 10 1 0.3 2 10 “ L2 1 10 1 2
Peach Bottom - Utilicty Building Peach Bottom - Information Center
Station 1U Staetion 1V Combined Yearly Averages For
Gross Alpha Gross Beta Cross Alpha Gross Beta Gross Beta Radioactivity
Year Radioactivity Radioasctivity Sr-90 Cs-137 Radioactivity Radioactivity $r-90 Ce-137 Year Stations 1U,1V &« 28 Stations 7 & 8
1971 1 9 0.4 0.4 0.8 13 0.4 <«0.5 1966 16 21
1972 0.6 3 <0.1 ).2 0.4 <2 0.2 <0.2 1967 8 13
1973 «0.3 2 <0.5 0.4 «0.4 <1 <0.5 0.1 1968 7 6
Overall 0.7 5 3 0.3 0.5 6 0.4 0.3 1969 17 10
1970 15 10
1971 12 13
1972 2 2
1973 2 2

Overall 9 10



TABLE 4.7
WELL WATER SAMPLES
GAMMA SPECTRUM ANALYSIS

Tn Be Issued
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Peach Bottom - Disc. Canal

Station 1AA

TABLE 5.6
SOIL SAMPLES
YEARLY AVERACES

Concentrations fu pCi/g dry wt.

Delia. Pa. - Substation

Station 3A

Net Beta Gross Alpha

Nat Beta Gross Alpha

Cesovingo Dam - Eaviroumental Station
Statica 4N

Tur Reta Gross Alpha

Year Radioa :ivity Sr-90 Cs-137 Radioactivity Radioactivity Sr-9C Cs-137 Radiosctivity Rad:i -crivity Sr-90 Cs-137 Radidactivity

1966 1 6 7 0.32 3 4 2

1967 - - 6 0.9 4 4 4

1968 - - ~ 0.6 2 2 1

1969 2.5 3 4 0.28 - 1.0 0.9

1970 3 3 5 c.61Y - 3 1.2

1y71 3 0.098 0.128 4 3 0.47 0.48 3 3 0.28 0.49 1

1972 3 0.10 0.061 4 5 0.3 0,25 2 2 0.12 0.61 0.6

1973 2.3 0.40 0.07 1.5 2.4 0.66 0.27 1.1 1.7 0.79 o0.32 0.4

Overall 3 0.22 0.08 “ S 0.5 0.30 3 2 0.33 0.47 1

Wakefleld, Pa. Hol*wood, Pa. Compined Yearly Average
Station 9 Station 68 of Stations 3A, 4N, 5, 6G 5
Net Bata Gross Alpha Net Beata Gross Alpha T Ne. Bets Gross Alpha

Year Radiosctivity Sr-90 Ce-137 Radiosctivity Radiocactivity Sr-90 Cs-137 Radioactivity Radtoactivity Sr-90 Cs-137 Radioactivity

1966 7 L] 7 0.22 - 6 0.27 “

1957 3 ¢ 4 0.3 4 “ 9.6 -

1968 5 5 s 0.25 3 “ 0.4 3

1969 5 6 3 c. 50 4 3 0.34 4

1970 - - 7 1.15 6 5 0.89 B

1971 E 0.17 0.21 6 5 6. 0.47 4 4 0.32 0.4 3

1972 6 0.16 0.13 6 3 v.49 0.22 3 4 0.28 0.3 3

1973 2.2 0.50 0.16 1.8 2.4 1.93 0.49 1.3 2.2 C.84 0.31 1.1

Nverall 5 0.30 0.16 b S 0.6 0.38 4 4 0.4 0.33 3
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Pesch sottom -

¥

TABLE 6.2
SILT SANPLES
EARLY AVERAGES

Peach botrom

doltwood Daw
#1 Disc. Pond A~}

Shore Upstreas Jait

Ie71

3

Discharge Cansl
i Steties 188 ssestem b . - Stetiom ¥ s
Concentrations - pCi/g Concentrations Concentrations - pCi/y Concentrations Concentrations - pCi/ (oncentrations
I MINEI_X L] A . = Set cpmis = ___ e i i
Groes Alphe Cross Beta uross Alphbs Groas B 1a Groes Alpha Croes Beta
_ser Radiosgtivity Radioactivity S1-%0 Ce-1V7 Grose Camms Radioactiivity Radiomctivity Sr-90 Ce-137 Lross Camma Radioactivity Radioactivity Sx-90 Ce-137 GCross Camma
2 3.3
2 2 «0 .04 1.8 2 B
° 2.6 «0.02 2 3
3 3 0.10 2 1.1
“ . 0.10 1. 3
- 3 0.0y 0.04 1.400 2 3 1.100
1.0 . 0.032 0.04. - 1.032 0.7 - 1.04s . L) 0.104 0.6 1.27e8
0.4 “31 0.10% 0.930 0.5 “1 0.9%7
et 3 . 0.08 0.0% 1.18) 2 3 1.0%0
Peach Bottoe _onowingo Pond - Cunowinge Pone
Cocling Tower Pomnd 1000" freow Statiom Olsc 500" froe Stationm Disc
BEE— | ER— T TR R — - Stetios 40 = Ee
Ccacentrations - pCi/g Concentiratlions Concentrations - pCl/g Concentrations - pCi/n stratioas
= Wet cpw/g E—— SRR ICNEoR— st sanic
Croes Alpha Groes Beta Groes Alpha Cross Bets
war Ce-31137 Cross GCamms Radiosctivity Redioactivity $e-90 Ce-137 Radioactivity Radi activity Se-%0 Ce-1)7 Cross “ames
iLrra 5 6.2 0.4)
? 2 - 9.10 0.29 1.220 3 . 144 0.3 3 10 2.5 2. L.
& 5 0.3
Peach Borrtow Conavingo
¢ -aﬂ:ln“ Pond tnd of Diec
- - 3retion 4L - - - e Station && _ -y
SEPSEEPEYIES puLsy (*"';"""“ e Concentrat ions pCiln Comcentrat
. ~Rek SRRIA. Set cpmig
- .""". ""‘ . st @ - c.‘..-Tin. T Grass éeta . -
- : : _ L 2 ivily B i Cross Comme car MNadiosctivity Radlosctivity sr-py Ce-i37 Gross Gassa
) R TN - : r.h3
’ J .06 0. J . S0y

). & Y A® .8



TABLE 6.3
SILT SAMPLES
CAMMAA SPECTRUM AHALYSIS

To Be lssued



Channel Catfish

White Cr=ppile

White Crappie

Channel Catfiscu

Chan' el Catfish

Collection
Date

5/22/66

7/8/66

1/25/66

11/ 6766

6/1/67

10/31/67

8/8/68

8/8/68

9/3/68

10/10/68

11/1/68

Fish
No .

GCross Al;h‘
Radioactivity

COLLECTIONS FROM PEACH

TABLE 7.1
FISH SAMPLES
BOTTOM DISCHARGE CARAL - 2200°
STATION 1T

Concentrations in pCi/g ash

Gross Beta
{adioactivity

FUNFEPEWNFEIWNHEWNFEWNFD WNMEWNMDWNMFWNMD WD WM

<4
<3S
-3
-
10 =
<y
7
<3
g
<7
<9
10 =
5 =
<3
<3
<4

=
<3
<7
t
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Net Beta

Radioactivity

w oW thNldk)de0'9NJHth?QNPQhJN“NF‘Ni-hOU\d0~0\dk)Nl00‘vauiNFJhiCt-H

A

29
24
17
60
40
60
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s

S | o N
White Urapple
White Crapple
White Crapple
Chanosel Catfist

“hite Crapple

Chanoel Catfish

Catfish

Chanawel

“hite Crappile

dhite Crapple

Chsinel Catf.sh

White Crapple

Chanoel Catfish

Waite Crapple

Channel Catfish

“hite Crappile

dalte rapplie

rannel Catfish

Coannel Catfisa

ianne } atfina

(a) Alfauot

lost

Collection

Date

3/18/69
/22769
/12769
S/ I4/86%

8/4/70

875770

8/18/70

8/18/70

9/4/70

9,4/70

10728770

10/28/70

1/19/71

L/20/ 71

2/26/71

8/30/72

in processing

Fish
No ,

P W R P LN WUNE PWNE R WP W N R DWW e

- e e N

COLLECTIORS FROM P

Cross Alvﬁ.
Kadiomctivity

A A N
L A R o T e A B

NOCOoOOm
-

..

A
oW
E3

DISCEARC)

R fonceatrations
GCross Beta

Radiosctivity

S0 9w~

A
“wm e e
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e e
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COomwew

.
&
DY

K-490

16
23
35
15

9.0
“l
38
29
27
4

2
<

25
22
25
31
i5
20
26
24
25
42
28
27
15
31
36
27
28
29
21
26
23
28
9
i3
26
13
30
8
27
23
20
s
23
18

»
<

18
20

4
<

LB
55
Lh
LT

.o

B

R I R )

e e

L I

S T T Y

" e

in pCi/g asn

WEEERNNNWUNNUEUNAMNUVWWNWUF W NWUNW W W R P W P NN NN OGN NNWN G WSO

Net Beta
Radiosctrivicy Sx-90
it 1.88 0.09
19 1-9 » 8.1
9 3.3 0.3
0 1.8 = 0

»

-

-

«10

<10

< 1.6 = 0.4
L] 8
12 9 1.7 = 0.4
i2 8
16 L] 1.3 = 0.1
10 9

< 1.8 = 0.2
3o 10

«
i0 10 2.0 2 0.8
11 v

«10
30 9
18 9 2.6 = 0.2
37 9
9 L)
10 8 1.3 £ 0.1

-

»
-

LR - N R L R RN B R N B N it -
-

8 8
i6 8 0.75 = 0.02
15 9
30 9 1.4 2 0.2
«
12 9
i1 8
17 L} 0.98 = 0.04
23 9y
40 10 2.13 2 0.07
2 (a)
12 = 9
“9
«9
<10 1.7 2 0.1
20 = 19
«10
10 = 10 1.68 = 0.03

I



Type

Collection
Date

White Crappie

White Crappile

Channel Catfish
White Crapple
White Crapple
Channe)] Catfish
White Crapple
Channel Catfish
White Crappie

Channel Catfish

White Crapple

“hite Crappile

6/17/69

7/15/69

7/30/69

7/30/69
10/9/69
10/9/69

3/31/70
3/31/70
5/8/70

5/98/70

8/31/12

11/10/712

Fish
_No.

B N B W N e W N R N R e i e b W N B W N e

COOLING TOWER POND B-1

TABLE 7.3

FISH SAMPLES
COLLECTIONS FROM PEACH

BOTTOM SITE -

STATION 1X
Concentrations in pCi/g ash
Cross Alpha GCross Beta Net Beta
l-dlooctlzig’ Radioactivity K-40 Radioactivity Sr-%0 Cs-137
<1 10 * 10 10 * 1 <10 2.4 » 0.5
<2 30 * 10 20 + 2 10 * 16
«2 40 * 10 20 *+ 2 20 + 10
<2 20 * 10 18 * 2 <10
<1 80 * 10 65 * 6 20 = 10 2.7 + 0.4
<1 47 * 8 32 + 3 15 = 8
<1 43 * 8 20 + 2 23 » 8
<1 9 * 9 29 » 3 20 * 9
<3 42 * 9 26 * 2 18 *+ 9 2.1 = 9.2
<3 29 * 9 27 = 3 <9 1.4 » 0.2
<2 60 * 10 28 + 3 30 * 10 2.8 = 0.1
<3 42 = 9 29 * 3 13 = 9 1.8 »+ 0.2
<0.9 66 * & 50 + 5 16 * 6 1.4 » 0.3
<0.9 64 * & 35 + & 29 * 6 2.4 » 0.3
4 * 3 50 = 10 39 * & 10 * 10

<2 6C * 10 39 * & 20 * 10
«2 40 + 10 29 + 3 10 * 10 9.5 = 0.1
<1 70 * 10 32 *>35 20 * 10
<3 70 * 10 M * 5 20 * 10
<2 50 = 10 &3 * 4 <10 0.6 = 0.1
«2 51 =9 37 = & 10 = 10
«2 50 = 9 19 = 2 3139
<3 51 =+ 9 Jo ¢ & 10 = 10
«0.5 58 = 9 34 = 3 24 = 9 1.4 = 0.1 0.48 0.05
«2 27 2+ 9 20 = 2 <9 1.68 =z 0.03 0.19 0.06

27 29 3% ¢ & <10

43 ¢ 9 41 * &4 <10

22 = 9 22 ¢ 2 <9



Pl

Channel Catfish

Ahite Crapple

White Crappie

Chaonel Catfish

White Crapple

White Crappie

white Crapple

Channel Catfish
Channel Catfish

dhite Crappile

dhite Crapple

(a) Aliouot low.

COLLECTIONS FROM

TABLE 7.4
FISH SAMPLES

PEACH BOTTOM DISCHARCE

XET TRAP #9
STATION 1Y

Collection Fish Gross Alpha Gross Beta
Date No. Radioactivity Radioactivity K-40
. 1 «<0.7 40 = 9 35 ¢ &
7/27170 2 2 ¢+ 2 49 + 9 21 =2
3 <2 13 *+ 8 9.0 = 0.9
9/3/71 1 <2 41 = 7 315 += 4
2 25 = 8 30 + 3
3 28 + 8 29 = 3
9/30/71 1 <1 54 = 9 34 £ 3
< 38 = 9 33 2. 3
3 50 = 9 36 = 4
4 44 = 9 36 = 4
9/30/71 1 <3 40 = 10 26 = 3
2 30 = 10 8.3 2
3 30 = 10 26 2 2
4 40 = 10 38 = 4
12/1/71 1 <2 22 2 6 21 = 2
2 17 = 8 22 = 2
3 13 = 8 14 = 1
4 36 = 9 22 & 2
3/3/72 1 <2 36 = 7 27 2 3
2 33 £ 7 26 = 3
3 37 = 7 8 = 3
4 32 = 7 £2 2 2
6/8/72 1 <2 35 2 9 28 + 3
2 2 3 &9 34 = 3
3 6 * 4 40 = 9 42 * 4
4 <3 47 + 9 24 £ 2
g/4e/72 1 <2 70 = 10 60 = 6
9/1/72 1 <2 30 £ 9 24 &+ 2
2 <0.8 35 = 9 35 *+ 3
3 <2 35 = 9 37 4
4 <2 190 = 10 170 * 20
9/15/172 1 <3 31 = 9 32 & 3
2 <3 16 = 9 19 = 2
3 <0.8 22 = 9 19 = 2
4 <3 2% = 9 2L 5 2
117217172 1 <l 32 29 20 = 2
2 32 2 9 29 % 3
3 29 = 9 27 2 3
4 39 = 9 34 = 3

in procesasing

CANAL

__Concentrations in pCi/g ash
Net Beta
Radiocactivity

<10
28 = 9
<8
<8
<8
<8
20 £ 9
<9
10 = 10
<10
10 = 10
10 = 10
<10
<10
<6
<8
<8
% 29
<8
<8

b
"
~

Sr-90 Cs~-137
1.6 = 0.2
2.45 £ 0.06 0.12 = 0.08
1.93 £ 0.06 0.23 ¢ 0.09
«2 0.8 £ 0.3
1.98 ¢+ 0.05 0.08 = 0.05
2.8 2 0.2 0.6 £ 0.2
1.8 &£ 0.1 0.57 £ 0.05
1.4 = 0.2 0.4 * 0.1
1.6 2 0.2 0.68 ¢ 0.04
(a) (a)
2.2 £ 0.2 1.1 £ 0.2



Lo tesceatratlions 18 pL [

Collection Fish Gross Alphe Gross Buta et
NGRS, . T T S _Bate . _Me._  Madisschivity  Radicsctivity £:49 Kadipsctivity £2-30 (TR RS
Channel Catfish /3% /68 1 2 v s Lo TN - b7 8 vl
¥hite Crapple S/28/8% i < vt v T ‘{ 1.3 & U,
Channel Catfiph Siivien i <) 130 ¢ 10 130 2 1V i ‘l" ¢l
White Crapple 12/9/69 1 <l 19 8 10 6 1 4 v ¢ 14 .03 4 el
Channel Catfioh 12/9/89 i < 40 2 10 35 ¢ & <10 L4 ¢ U, 09
Channel Catfish s/20/70 i <l 40 2 10 31321} *1@
2 2 80 t 10 WO & 2 10
3 “ 1719 7.0 % .7 L s
White Crappile w/5/n i «2 T | 3 2 ) TR
2 «1 L2y 3 1) 9
3 3 40 29 30 2 ) 10t 9
4 3 T ] 10 s 1 TER 1.5 1 0,2
Chennel Catfioh 10/12/70 i 32 ) 3 ¢t 9 8 ) 9
2 <2 8t 8 22 ¢ 2 8
3 2 15 ¢ 9 16 82 19 ¢ 9
& <3 330 ¢ 10 31 ) 300 ¢ 10 0.6% ¢ 0,09
Chspnel Catfieh $/3101 i <l 4o 2 7 36 t 4 10 = 8 1.60 ¢t 0.06 0,20 % 0,08
1 37 ¢ % 30 2 ) 9
] AT 2 ¥ s 4 «10
- 36 ¢ 9 37 2 4 10
White Crappin s/amn i « AS 2 7 35 2 & 10t 8 2.21 ¢ 0,08 0.28 8 0.08
2 I 2 ) 5
3 A2 2 % 30 ¢ ) 12 2 9
. 5 1 8 9 ¢ ) 8
Chsnnel Catfisn $/30/71 1 «2 30 ¢t 10 29 2 3 «10 1.7 ¢ 0.2 0.4
F &0 & 10 3 ¢ ) <10
3 30 ¢ 10 38 ¢ 4 «10
B 50 ¢ 10 38 2 4 10 ¢ 10
¥hite Crapple 8/30/71 i (IR 9 29 s 22 15 ¢ 9 1.48 ¢t 0.00 0.6 ¢ 0.2
» ] 3 & 10 23 2 ¢ «10
3 50 2 10 LY %4 0
- 50 ¢ 10 40 2 & 10 & 10
Channel Catfion nam 1 « 10 ¢ & 1y ¢ 1 @ 1.7 1 0.2 “w,2
1 M 15 2 2 16 1+ 8
3 11 ¢ 8 2y 2 2 <8
. PR ] 14 81 <
White Crappie IS FATASY i «d 027 12 22 <1 2.40 2 0,06 0.15 2 0.07
b 11 8 212 8
] 15 ¢ 8 18 2 2 “H
- 6 ¢t 8 21 2 2 <
Channel Catfish 3 i « L R 27 2 ) <8 1.5 2 0,08 0.31 ¢t 0.0%
1 3o 27 2 ) 8
) BLEE | 7 2 ) “
. A2 27 32 ) LI
White Crappie 3 1 111 HE %5 2 3 8 1.79 1 0,08 0.20 & 0.0%
t 151 13 22 «
] % 27 16 2 2 10 2 7
. 17 2?7 422 Q
~White Crappie dvn i «1 R 41 1 4 «10
1 «1 3 2 9 252 2 12 2 9 1.3 2 0,09 0.21 80,0
3 0.8 80t 10 64 t 6 10 2 10
. 0. 9t % 1% 2 L ]
White lrappie s/ i «0.8 51 19 35 ¢ ) i17s9
H 0.8 58 2 % 34 2 ) by
3 0.8 50t 9 27 ¢ ) Y ¢ Y
B «3 50 19 2% ¢ 3 i1ty 1.32 20,08  u.36 8 0.0e
Channel Catfian s/n/n 1 0.8 56 ¢ 9 3% 2 ) 12+ 2.0 ¢ 9.2 1.0 0 0.8
Chasnel Catfion mn/oeym 1 «2 AR ] 11 2 2 9 1.58 ¢ 0,08 0,20 8 0.04
i o 32 9 % ) 9
3 MY 31 2 ) 9
White Crapple /e 1 «2 9 2 9 40 2 4 L 3 L.44 2 0,06 0.3 ¢ 0.2
3 (TEE I 47 r & «10
3 M e 10 4) 2 & 3 2 10 \
N 51 1 9% 51 8 4 <10
Channel Catfieh M/ae/ 12 1 b1 B O 38 2 4 <10 1.6 2 002 1,99 ¢ .08
Whlite Crappie 3/8/13 1 3 FL I I s 22 -8 (%) L10 ¢ 9.02
H 6 1 8 32 ¢ ) PR ]
Channel Catfiek S TA TR i ‘1 7 2 9 38 2 4 10 . ' 0.9 9.« 2 0.1
2 33 2 ¥ 3 ) 9
3 51 ¢ % 31 ¢t ) P3O I
‘. it %t o
Vhite Crappie 3/23/73 1 €3 1y & 9 322 9
2 9 1 8 5 2 2 ] ! ? 1 » o
) AL 2 N 7T =z ) 17 ¢
. 41 2 0 % 1) ¢ 2 9
s A% 2 ¥ 5 s 2 i v+ %
Channel Catfier L300 1 F : S B ‘
H 3 H 4 13 ¢ 3 % 0.1
3 2 > i N
. 3 ] 4 : b ‘
5 3 ' : .
White Crappie $/21/1) % & " {
bl

(8) Analyeis in process




RN, S
White Crappie

White Crappie

Chasnel Catfioh

Channel Catfiod

White Crappile

White Crappile

Channel Catfioh

Chanasl Catfish

White Crappie

C snsel Catfisn

White Crappie

W¥hite Crappile

White Crapple

Chasnel Catfien

Chensel Catfiah

Channel Catfieb

White Crappie

White Crapple

Chansel Catfiah

i

(s}

Ce'lection

1/31/10

6/8/71

6/8/11

$/3/11

s/

$/%/Nn

$/30/M

12/7umn

2/am

iy

vam

e/30/m

11/9/11

n/mem

i/ann

J:8/7)

3/8/13

&J28/13

/221y

Asslysin 1n process

Fish

B Gl Wi B witor B o BB s Rt BRI B R B R B e B R B R B R B N B B B B R e R e

COLLECTIONS

TABLE 7.6
FISR SAMPLE

NET TRAP /)
STATION &J

$
5

FROM CONOWINGO POND -

Concentrations fo pCi/g ash

Grons Alpha Cross Bata Net Beta
L T3] Radiosctivity $r-90 Sa-ijl
<3 10 8 4 53 <8
21 14 ¢ 8 21 ¢2 <8
<1 202 8 18 22 «8 2.1 ¢ 0.2
«2 P N ) 12 ¢ 1 [ I
1) ¢ 8 12 ¢ 1 <8
15 ¢ 8 TR 8
6 ¢ & i1 & 3 L 1.8 20,8 .08 ¢ ¥, .06
«Q Is ¢t 8 11 2 1 <8
18 ¢ 8 itz <8
200 2 8 9.0 ¢ 0,9 11 ¢ 8 0.7 2 0.) 0.33 2 os
«1 2 36 2 4 1t 1.24 ¢t 0,04 0.6 ¢ .3
«2 A5 27 27 ¢ ) 10t 8 1.7) £ 0,02 0.20 ¢ 0.04
42t 31 ¢ 119
31t 29 ¢ ) ]
M2 20 ¢ ) <9
<1 80 ¢ 10 46t 5 30 & 10 2.6 2 0.2 «0.4
52t 9 39 2 4 10 & 10
54 ¢ § 33 2 ) 12
A 2 9 39 ¢ 4 «10
<1 30 & 10 16 ¢t 2 0 2 10 3.1 2 0.1 0.3 2 0.1
30 2 10 9 2 ) <10
40 2 10 30 2 3 10 ¢ 10
6t ¢ 10 40 2 4 200 2 10
EI 16 ¢t 7 8.0t 0,8 83 2.3 20,5 «0.9
L] 11 ¢ 1 <8
1728 18 ¢ 2 <8
8 17 22 8
«2 b 10 ¢ ) <6 2.4 2 0.4 <0.9
12 ¢ 8 17 ¢ 2 <8
0t 19 ¢ 2 <8
22 2 8 20 ¢ 2 <8
«l % 2 ? i% 2 2 «? 1.94 2 0,06 0.40 2 0.04
82 ? ) 22 «?
3l 27 21 ¢ 2 10 ¢ ?
3% 20 9 23 <8
«1 30 27 35 ¢ & ] ] 2.1 2 0.1 0,2 ¢t 0,1
30 2 7 27 2 ) <8
s 27 6 1 ) 10 2 8
6 2?7 522 8
« it 19 ¢ 2 i9 2 9 1.0 ¢ 0.05 0.19 2 0.05
0.8 00t 412 16 2 9
2 21 29 0 2 2 <9
2 319 15 ¢ 2 9 1.0 ¢ 0.2
«2 50 ¢ 10 M2 ) 0 2 10 1.3 2 01 «0.04
49 2 9 3 t) 300 ¢ 10
s $1 ¢ 5 «10
6 2 9 30 2 ) 10
«) 039 20 ¢ 2 <9 1.50 2 0,02 1.49 ¢t 0.09
19 2 % is 22 5
40 2 9 5 2 12 15 2 9
«2 S I 29 2 3 «10 1.90 ¢ 0,09 1.32 & 0,05
42 1 9 3 2 ) «in
929 ) 22 is ¢ 9
129 16 ¢ 2 9
s ¢t 9 30 ¢ ) <10
32t 9 23 ¢ 2 <9 .
4) ¢ 9 2} 2 2 0 2 9 Q.78 ¢+ 0.06 0.24 ¢+ 0.07
ST N 5 2 2 $t9
50 2 9 22 6 2 9
<3 58 2 9 22 22 3% 2 9
2 ¢ 9 41 2 9 10
T 3% ¢ 3 <9 1.0 + 0.2 0.20 * 0.04
<3 36t 9 34 2 3 9
4k 29 3% ot 4 <10
«2 235 vy 36 * & <19
«3 41 * 9 LY B Y <19 a) 3
«2 35 + 9 41 » 4 <10
«2 43 v 5 I B <10
«2 W0 9 T 10
«2 i6 ¢+ 9 32 * ) 9 (a) 1.0 * 0.9
\} 17 +« 8 57T v 8 «]
«2 LA a8 18 <10
<3 50 v 9 42 v & «10

Revised June 1974



TABLE 7.7
FISH SAMPLES
COLLECTIONS FROM CONOWINGO DAM - TAILRACL
STATION &M

Concentrations in pCi/g ash

Collection Fish Gross Alpha Gross Beta Net Beta
Type Date No. Radicactiviiy Radlomctivity K-40 Radioactivity $c-90 Cs-137
American Shad 6151712 1 <2 80 * 10 69 + 7 <10 0.08 «» 0.02 0.53 * 0.05
6/6/72 1 <G.8 90 * 10 85 * 8 <10
American Shad 6/10/73 1 <2 90 * 10 100 * 10 <10 2.8 2.0 3 2.0 * 0.3
2 42 < 9 87 + 9 <10

COLLECTIONS FROM CONOWINGO POND -
TRAJL ZORE 6

STATION 4P
White Crapple 6/7/68 1 8 8 a5 * 7 26 3 <8 1.7 *» 0.3
Channel Catfish 2 <3 70 * 10 68 *+ 7 <10 0.9 * 0.3
COLLECTIONS FROM CONOWINGO POND -
TRAJL ZONE 5
STATION 40
Channel Catfish 6/17/69 1 3 30 * 10 26 * ) <10 2.0 *+ 0.2
2 <2 30 * 10 26 * 3 <10
3 <3 10 * 10 12 = 1 <10
B <3 20 * 10 18 * 2 <10
COLLECTIONS FROM CONOWINGU POND -
TRAWL TRANSECT 2
STATION 4R
Chaanel Catfish 7/8/69 i <1 36 * 9 22 « 2 14 * 9 1.7 *» 0.2
2 «0.6 L2 + 8 20 » 2 22 * 8
3 «1 32 + 9 14 * 4 18 *+ 9
4 1 50 + 8 20 *» 2 30 + 8
COLLECTIONS FROM CONOWINGO FOND -~
NET TRAP #1
STATION &S
White Crappie 71/2/68 1 <3 9 [ ik * 1 6 1.9 * 0.4
Channel Cactfish 2 “9 10 * & i1 * 1 <6 1.7 *» 0.6




WETIREO: ¢ © THEp—.

Channel Catfieh

Channel Catfish
thennel Catlfiah

Chaunel Catfish

Channel Cetfish

Chenanel Catfish

Chscnel Tatfish

foansel Catlfish

Chasnel Catfiah

Channel Catfish

Chanoel Catflan

Channel Catfinsh

Channel Catfish

Channel Catfish

Carp

Sunfish

(a) Altiaueot

Cellection
Uate

571%/68

1/8/ub

TI251 66

11/ 8/68

6/1/8)

10/30/81

L2187 48

B/1A7 060

6/12/769
T/0376%

$/il/ey
374710
B/id/20

10/19/70

ti/i2/730

S/as/}

p/iain2

in nrocenst

Fish

PP paep e TR RN R Lo i ek PR e T SR R R

b B 0 B B a0 B O A NN S B B B 0 B0 00 B2 A Do B4 B8

Grers Alphs
Se Redi sctivity

5
<3
«
10 2
<7
<3
y
0 ¢
“5
iv 2
: 4
10 2
3
3
“
<5
10 ¢
“5
<«
<3
s
“
4

b
<}

5

“4

“4
“
<9
<%

bt

o |
“2

-

AN A &R

e

-

Flw

COLLECTIONS FROM

TABLE 7.

.

FISE SAMPLES

STATION »C

HOLTINOOO

L4

Fa

Concentrations is pCi/g ash

i0

GCrosw Beta

Radioactivity E-40
9 N 20 ¢
s 15 ¢
4l 2y 21
32 ¢ 9 10 ¢
10 2 10 271 ¢
60 & 10 15 2
10 & 10 10 ¢
0 ¢ 10 it
50 2 10 18
70 & 10 il e
60 ¢ 10 1%
10 ¢ 10 is 2
80 ¢ 10 43
70 ¢ 10 LT
80 ¢ 10 31 ¢
0 ¢ 10 56 ¢
40 ¢ 10 8 2
50 ¢ 10 34 2
40 1 1N i8 2
30 2 10 17 2
40 ¢ 10 32 2
50 = 10 38 @

100 & 10 45 ¢
60 3 10 40 2
P IR | 17 2
30 ¢ 8 it
020 12 ¢
)¢t 8 17
is ¢ 0 17 ¢

L is 8t
26 ¢ 8 5 2
oy 59 ¢
b3 BN 3 | 23 2
0 1 10 1) 2
A7 29 27 3
319 1) ¢
50 1 10 i1t
&7 ¢ 9 s 2
P ] 36 2
§5 ¢ 5 30 2
17 2 8 11 2
MY ikt
40 2 ¥ i’ e
3020 17 s
51 ¢ % 3% 2
43 ¢ 9 9 2
3 s 8 40 2
4l 2 LI |
(LA 40 2
54 ¢ 9 40
(TR | s
5229 38 12
35 ¢ 8 0 s
LI % 2
Mt H P
33 ¢ % 7 1
60 & 10 3 e
2 : 10 40 2
40 2 10 “) 1
40 & 10 3l 2
12 2 6.1 ¢
13 ¢ 8 0 2
40 ¢ 10 02
40 ¢ L0 8 2
6 2 PR |
23 ¢t 9 12 2
31 ¢ 9 0 t
5% 2 9 3% 2
19 19 22 ¢
e PN |
%t Y 20 1t
33 r % is 2
1St 9 §.9 12
I B 24 3

«7 8.5 12
& 2 9 28 2
58 9 33 ¢
i3 29 i ¢

Net Bata
Rediosctivity

0 29
0 2 ¥

232 %

3.5 ¢ 0.9

«J.08

2.1 2 0.6

0.2 ¢ 0.2

-
o

-
P
.-
oo
-

1,97 ¢ 0.0¢
1.41 ¢ 0,08

1.73 2 0.00

©
—
"o
oo
-~ o
-

1.8t 0.2

o.

3

e

3]



Station
S— L LY — e
Prachk Bottos Unit #L - 1%
Discharge Foud
Peach Borttom Site - X

Cooling Tower Pond B-1

Feach Bottom 1Y
Cischarge Canal
wi.nge Pond -~ “

Net Trap 915

Collection

—Daze

8/3i/02
/31772
11°2/02
p1/32472

9/ 3/
$r30/71
s/30/n
12/ i
3/ ¥irn2
6/ 8/72
8/ 4172
9 /N2
/13712

Yanr2

&/ 8/'11
s/ B/T1
9 n
e ¥Mn
9/3/7:

9/30/11

27 %7t}
s

3 312

¥ 32

8/30/72

11 112
11/ 92
11/20772
3 8173

3/ 8773

8/28/73

/227>

SRS SRR

¥hite Crapple

Channel Catfish
Channel Catfish
Chansel Catfish

white Crapple
White Crapple

White Crapple
Channel Catflsh
W¥hite Crappie
White Crappie
White Crapple
¥hite Crapple
Channel Catfish
Chaunel Carfish
White Crapple
White Crappie

Channel Carfish
white Crapple
Channel Catfish
¥hi.e Crapple
Channel Catfish
White Crappie
Chananl Catfish
White Crapple
Chaunel Cactfish
Shite Crappile
“hite Crapple
Chanoel Carfish
White Craprie
Channel Catfish
Channel Carfish
White Crappie
White Crappie
Channel Catfish

Welght
Scanned

MELW 33

235
“i)
L5
160

151
348

302
1446
ah7
182
40
599
L
1546
110
142

w24
220
a0s
453
“Be
255
227
258
“%
352
32z
b 3 B
2
LN
i%7
100
n:
n

Net

TABLE 7.0
PISH SAMPLES

GROSS GAMMA RADIOACTIVITY
Concemtrations ino Net cpm/g

—pefg

0.07 »
0.044 »
C.08
0.03 »

0.08 *
0.020 »

0.0
0.907
0.v2
0.02

0.01
0.002

«0.007

0.020 +

0.00%

<0.008

0.021 ¢+
0.23 »
0.0is
0.18 ¢
0.07 »

0.005
0.07
0.002
e.0
2.02

“0.08
“0.02

0.040 *
0.040
e.020 *
0.04 »
0.01 »
0.05 *
0.020 *

0.008
0.007
0.007
0.01
G.0
0.0
0.008

“0.009

0.05% ¢
0.0% »
0.0%

0.044

0.01
¢.01
0.01
0.008

<0.01
“0.01

0.02 »
0.07 »

0.01
0.0

Conowingo Yond
Net Trap 98

Conowingo Dam -
Tatlrace

evltwood Pond, Pa

Fequea Creek

Feters Creek

o Lecstion

Station
BNo.

an

L 18

I5C

J0A

Collection

9
L 74

37171
71

9/30/121
$/30:71

12/
127
3
L P
&/

i/n
/71
L T 53
322
b 7

s$/31/12
8/31/72

11/
i/

$ir2
912

117/10/72

3
L

873
9/73
13

/I "73
8/27/7)

6/
6/

S/12
6/l

&/10/7)

Sras/m
8/20/71%
/3011
L1709 717)
820172

8/

2i72

8/i1ar72
&/11/73

S/14772
3/23/73
6/28/73

a/

8/72

/14102
12720772
3 2LJTY

6/

7173

Type

Channel Catfiab
Ehite Crappie
Chansnel Catfish
White Crappile
Chasonel Catfinh
White . Lpple
Chananel Cattish
Ehite Crappie
White Crapple
Witte Crappie
Channe] Cotfi.h
Chaane! Catfiuh
Shite Crapple
Channel “atfish
White Crappie
Channel Catfish
White Crappie
Channel Cav.'sh
White Crappie

Paerican Shad
American Shad
American Shad

Chantei Carfinh
Chanoel Cactinh
Channel Catfian
Channel Carfish
Channel Cactfish
Channel Catfish
thaonnel Catftiah
Chanoel Carfish

Sucker
Sucker
Sucker

Sucker
Sucher
Sucher
Sucker
Sutker

Seight
Scanned

Ais g)

PLM]
1%
1511
PLLY
148
an7
w0l
32
%

“5
118
33
2313
&%
ids
e
20%
87

601
Téau

2622

102
Ll
235
LR
Lok
iz
153
80

a2
1585
L

8%
128
1=
el
623

Net
RS 16 W
0.030 * 0.60°
C.05%0 = 0.00%
.00 * 0.902
¢.910 - 007
.03 * 0.8
0.020 * Q.00
0.050 * 0.008
5.100 * 0.9CH
2.87 = 9.01
0.07 = 9.02
0.99 =+ _. .02
0.6¢ » Q.03
0.08 * 5.00
0.096 + 3.01
@.812
9.0
0.01% = 0.09y
.07 0.03
0.99 *» 0.0}
2. 0ul * G.00e
C.0%« *» 9.30%
0.0 0.021
v.0) 8.04%
0.93 g.02
6.03 >
2.0 v
0.068 9.
0.0 <.
Qe R L
8.632 * £.2¢
0.0 *» 9.0y
0.03. 2.295
Q.0% + 0. 2%
0.0y 9.49C%
0.0% » 0.02
0.0i6 » J.06°
0.028 e.u065



Peach Bottom 'IOGIOI'C Canal ~ 2200
Stecien AV

Tasli 7.11
Fisu
YLARLY AV AMs
Concentrations in pCilg asula)

Peach Bottom Lalfr fi Jstscharpe Tond A-1

- P p—— Statien 19 et
“Gross Alphe Wet Beta Crose Alpha Het Beta
Year Radlosctivity Fedisgcrivivy $1-96 Co-117 Groms Coammg Radtleactivity Radicectivwity Sr-»0 Co-137 Crons ammas
1964 . L] 1.6
1967 . 10 “9.2
L1948 s v d.w
1909 i} i0 1.2
1970 2 134 1.8
1971 «X 1 1.0
1972 “2 1v 1.8 0.48 ¢, 05
1973 (»)
Owersll 5 2C e.9 I 10 1.8 g a8 6.
Peachk Npttom Slte - _soline Torver “omnd Tottom Jischarge Cansl - et Trap + 2
S — T LU T— T — ST -
Coeoon Alpha Set Bets Cross Alpha et Bets
Redioastivity Padtosctivity Tr-97 Ce-l RN *sdtemctivity Redicmetivity $e-¥0 Ca-137 Lroxs Camns
«2 20 1.2
2 10 1.2 2 iv 1.e
o) «3 1 6.3 V.3
3 1o 1.3 o e R 2 10 2.0 .7 3,40
p) >3
2 13 1.8 0.5 0.08 2 ie 2 ved 9.3
{onowinge 'and - Net Trap #15 Conowinge Uam - Tallrace
S—— R R s RES——— Sgatien 4N —_—
- TCross Alpha Net Bets Groas Alphe Net Bata

Year tivity Radioactivity Sg-¥0 Ca-137 Cross Cammp
1968 - -9 1.3
1949
lTeonen " rees

; . 5 L3 o S N P S

Troens Alras -t wtas
Yeav Tedtoscriviiy %edlesctiviey “r-v) Cs-ld] freas femes
1972 2 o i.22 9.2) S &
17 «2 0 0.3% 0.2 0.02e
Overall “d &0 o.'8 2.2 9.028
ia) For Cronw GCamma Radlosctivity, (onceEntraticons are ie Net
(») e fiad avatllable f. ¢ thinm ser | -4

Radtosctivicy Radiomctiv’.; 5r-90 Cp-137 Crose Gatn .

2 8 2.1

2 10 2.0 0.9 0.8y
«2 10 1.9 g.6 0.0
2 1o a.9 0. 0.u
2 10 1.8 8.% 0.0%

“aftoactivity Redicactivity $Sr-90 Ce-137 Croes GCemms

“1 “i0 .08 0.3 0,057
«2 “10 2.0 1.0 e.4u22
2 «“10 l.» 1.0 0.043%

Conowinge Pond -~ Trawl Transect 2

o L Statigs &1 B
Tross Alphs Net Beta
fadioactivity Madtesctivity S - Cu-137 Crose Camma

o ! 2 1.7

Peters ‘rees
S T B
fross Alpha Let Bets

Hmdiosctivity Radiosctivity Sr 20 Cs 137 Uxoss vammg

«2 10 v i.e v.ue

«2 L 1.8 0.2 .u2?

«2 20 ’ 1.9 0.0%
com/ g

deltveod Yend, Ta.

P - Stetaum AL
Cross Alpha et Bets

Redionctivity “adtoseiivity Se-¥s Co-2})

10 » :
10 iv :
. 1w 1.0
2 n 3.5
2 16 1.7
«2 10 1.9 .
3 10 1.5 4.53
« s 1.2 9.8)
~ 0 = Q.
Len Laee FPopd L “ng
= N L Siation .7
Cross Alphe et Leta
tedicactivity ¥adl Gg-96 ce-137
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COLLECTED FROM TOLCHESTER, PA, - STATION 9

TABLE 8.1

ANALYTICAL DATA FOR SHELLFISH SAMPLES

Conce ~ions Ci
Collection Gross Beta Net Beta
Date Radiocactivity K-40 Radiocactivity
SHELLS
3/ 2/66 <8 0:4 2 0.1 <8
6/ 1/66 17 2. 9 0.2 ¢ 0.1 17 ¢ 9
9/ 8/66 26 ¢ 9 0.2 % 0.1 26 ¢ 9
11/15/66 <8 0.3 2 0.1 <8
3/13/67 <9 0.3 ¢ 0,1 <9
7/24/67 <8 0.6 2 0.1 <8
11/ 6/67 <7 0.4 ¢ v,1 <7
2/23/68 (a)
6/26/68 <6 .4 20,1 <6
9/27/68 <6 .9 & 0,3 <6
12/18/68 <8 <0.1 <8
No Samples Collected in 1969,
9/28/170 <9 0.3 £ 0.1 <9
12/17/170 <10 0.2 2 0.1 <10
3/18/71 <10 <0,1 <10
6/16/71 <8 <0.1 <8
7/ 8/171 <8 0.1 2 0.1 <8
10/25/71 <7 0.3 £ 0.1 <7
3/29/72 <6 0.2 2 0.3 <6
6/27/7% <7 0.4 £ 0.1 <7
9/19/172 (a) (a) (a)
12/19/72 <7 0.6 £ 0.1 <7
3/ 6/173 <9 0.2 £ 0,1 <9
6/ 6/73 <8 0.6 £ 0.1 <8
SOFT TISSUE
3/ 2/66 40 ¢t 9 45 2 4 <10
6/ 1/66 60 ¢ 10 22 ¢t 2 30 £ 10
9/ 8/66 60 ¢ 10 35 ¢ 4 20 £ 10
11/15/66 60 ¢ 10 32 £ 3 30 £ 10
3/13/617 120 ¢ 10 72 ¢ 7 40 £ 10
1/264/67 50 ¢ 10 45 ¢ & <10
11/ 6/67 21 ¢ 9 16 ¢ 2 <9
2/23/68 (a)
6/26/68 24 ¢ 8 <1 24 ¢t 8
9/27/68 36 ¢t 8 31 & 3§ <9
12/18/68 42 ¢ 6 65 ¢ 6 <8
No Samples Collected 1ic 1969.
9/28/170 60 ¢ 10 19 ¢ 2 40 ¢ 10
12/17/170 60 ¢ 10 33 £ 3 20 £ 10
3/18/171 31 = 8 43 t & <9
6/16/71 52 ¢ 9 22 33 20 £ 9
7/ 8/11 33 ¢ 8 9 ¢ 1 24 ¢t 8
10/25/171 17 ¢} 13 8 1 15 8 7
3/29/172 22 ¢ 7 13 81 %7
6/27/12 13 2 9 10 & } <9
9/19/72 (a) (a) (a)
12/19/72 22 ¢ 9 26 ¢ 3 <9
3/ 6/73 21 ¢ 9 71 14 ¢ 9
6/ 6/73 33 ¢ 9% &7 & 3 <10
(a) No sampie collected,

(b)
(e)
(d)

Aliquot lost in processing.
Analysis not performed.
Analysis in process

ash)
Sr~90 Cs-137 I1-131(d)
0.85 ¢ 0,09
0.13 ¢ 0,04
<0,02
0.24 ¢ 0,08
0.03 ¢£ 0,01
:0.02
0.6 2 0,3
0.50 2 0,09
0.40 2 0,08
0.17 ¢ 0,05
0.55 ¢ 0,02
0.40 ¢t 0,02
0.05 ¢ 0,02
(b) 0.009 & 0,005
0,34 ¢t 0.04 <0,3
0.£5 * 0.04 <0.5
(a) (a)
0.39 ¢ 0,03 <0,03
<0.04 (d)
<30
<3
(e)
(e)
(e)
<0,01
<3
<0,1
<0.,1
(b) <0,3 <0.5
0.5 ¢ 0.3 <0 .4
(b) 0.6 2 0.4
<1l 0.5 2 0.3 <3
(a)
% 3 <l
§ * ) 0.7 ¢ 0.4



TABLE 8.2
ANALYTICAL DATA FOR SHELLFISH SAMPLES
. COLLECTED FROM HACKETT'S POINT, PA. - STATION 10

Concentrations (pCi/g ash)

Collection Gross Beta Net Beta
__Date Radioactivity K-40 Radioactivity $r-90 Cs-137 [-131(¢)
SHELLS
3/ 2/66 <8 0.6 £ 0,1 <8
6/ 1/66 at a2y 0.6 ¢ G,1 27 ¢ 9
9/ 8/66 36 ¢ 9 0,5 ¢ 0.1 35 ¢ 9
11/15/66 <7 0.2 & 0,1 <7
3/13/67 <9 0.2 2 0.1 <9
1/24/617 <8 0.6 £ 0.1 <8
11/ 6/67 <8 0.3 &£ 0.1 <8
2/23/68 14 & 9 0.5 & 0,1 14 2 9
6/26/68 <6 0.5 2 0.1 <6
9/27/68 <6 0.6 £ 0,1 <6
12/18/68 8 ¢ 8 <0.1 8 ¢ 8
No Samples Collected in 1969,
9/22/170 <10 0.4 £ 0.1 <10
12/17/70 <10 0.2 & 0.1 <10
3/18/71 <1 <0,1 <1
6/16/171 <8 0.1 20,1 <8 (a) 0.004 ¢ 0,003
7/ 8/171 <8 0.1 2 0.1 <8
10/25/71 <7 0.3 £ 0.1 <7 0.23 ¢ 0,02 <0,2
3/29/172 <6 0.2 ¢ 0.1 <6 0.33 ¢ 0,03 <0,1
6/27/12 <7 0.4 ¢ 0,1 <7
9/19/172 <7 <0.1 <7 (L) {b)
12/19/72 <7 0.3 £ 0.1 <7
' 3/ 5/1713 <9 0.4 £ 0.1 <9 0.32 2 0,03 <0,03
6/ 6/73 <8 .1 2 0.1 <8 <0.03 (c)
SOFT TISSUE
3/ 2/66 40 = 9 39 ¢ 4 <10
6/ 1/66 90 ¢ 10 53 ¢ 5 30 £ 10 <3y
9/ 8/66 70 £ 10 33 2 5 20 £ 10
11/15/66 60 ¢ 10 26 ¢ 3 40 ¢ 10 <3
3/13/67 50 £ 10 52 ¢ 5 <10 (b)
1/24/67 50 = 10 49 ¢ 5 <10 (b)
11/ 6/67 50 = 10 47 2 5 <10 (b)
2/23/68 40 2 10 39 ¢ & <10
6/26/68 <7 16 ¢ 2 <7 <0,01
9/27/68 50 £ 10 60 ¢ 6 <10
12/18/68 42 ¢ 6 62 ¢ 6 <8 <3
No Samples Collected in 19&¥,
9/22/70 40 2 10 15 ¢ 2 20 £ 10 <0,1
12/17/170 60 ¢ 10 32 ¢ 3 30 ¢ 10 <0.1
3/18 71 32 ¢ 8 39 2 4 <9
6/16/71 45 ¢ 9 35 ¢ 3 15 ¢ 9 (a) 0.1 2 0, <0.,5
7/ 8/171 15 = 8 7 81 <8 0.3 8 0.2 0.6 ¢t 0,
10/25/71 22 ¢ 7 21 13 ¢ 7 6.9 2 0.1 <0,3
3/29/72 41 = 7 26 ¢ 3 15 ¢ & 0.6 2 0.3 0.2 ¢ 0, <3
6/21/72 24 ¢ 9 30 ¢ 3 <9
9/19/12 12 = 9 14 2 1 <9 (b) (b)
12/19/1712 17 ¢ 9 20 ¢ 2 <9
3/ 5/13 29 2 9 521 26 & 9 0,23 2 0.76 0.3 ¢ 0.1
9 30 £ 3 17 ¢ 9 0.8 * 0.2 - <0.2

. 6/ 6/13 47 ¢

(a) Aliquot lost in processing.
(b) Analysis not performed,
(¢) Analysis in process.



TABLE 8.3
ANALYTICAL DATA FOR SHELLFISH SAMPLES
COLLECTED FROM SWAN POINT, PA., - STATION 11

Concentrations (pCi/g ash)

(a) Aliquot lost in processing.
(b) Analysis not performed.
(¢) Analysis in process.

Collection Gross Beta Net Beta =
....Date  Radioactivity K=-40 Radioactivity Sr=90 Cs-137 1-131(e)
SHELLS
3/ 2/66 10 £ 8 0.5 £ 0,1 10 ¢ 8
6/ 1/66 21 ¢ 9 0.4 £ 0,1 2l 29
9/ 8/66 27 2 9 0.2 ¢ 0.1 27 £ 9
11/15/66 <9 1.4 £ 0.1 <9
3/13/67 <8 0.2 £ 0.1 <8
7/24/617 21 ¢ 9 0.3 £ 0.1 21 ¢ 9
11/ 6/67 <8 0.2 2 0.1 <8
2/23/68 <9 0.6 2 0,1 <9
6/26/68 <6 0.4 ¢ 0.1 <6
9/27/68 <6 0.5 ¢ 0.1 <6
12/18/68 8 2 8 <0.1 8 ¢ 8
No Samples Collected in 1969,
9/28/170 <9 0.6 £ 0,1 <9
12/17/70 <10 0.3 2 0.1 <10
3/18/171 <10 <0.1 <10
6/16/71 <8 0.1 ¢ 0.1 <8 (a) 0.004 & 0,002
7/ 8/71 <8 0.3 2 0.1 <8
10/25/11 <7 0.2 ¢ 0.1 <7 .31 £ 0,03 <J.3
3/29/72 <6 0.2 ¢ 0.1 <6 0.43 2 0.04 <0.1
6/21/1712 <7 0.5 ¢ 0.1 <7
9/19/72 <7 <0.1 <? (b) ()
12/19/172 <7 0.6 £ 9.1 <]
3/ 3773 <9 .1 ¢ 0,1 <9 0.30 £ 0.03 <0.03
6/ 6/.3 <8 0.2 8 Q.3 <8 <0.03 - (¢)
SOFT TISSUE
3/ 2/6% 40 ¢ 1V 53 2 5 <10
e/ 1/6¢0 60 & 10 48 ¢t 5 <10 <30
y/ 8/6¢6 30 ¢ 10 43 % 3 20 ¢ 10
11/15/66 50 ¢ 10 26 ¢ 3 30 £ 10 <3
3/13/67 60 2 10 37 ¢ 6 <10 (b)
1/34/67 60 ¢ 10 41 ¢ 4 10 2 10 (b)
11/ 6/67 30 2 1V 32 23 <190 (b)
e/23/617 43 ¢ 9 27 3 3 <9
6/26/68 40 2 10 42 = & <10 <0,04
9/27/68 25 ¢ 8 29 ¢ 3 <8
1./18/68 40 ¢t 6 33 ¢ § <8 <}
50 Samples Collected in 1969,
9/28/70 20 2 10 10 £ 1 40 2 10 <0,1
12/717/79 50 ¢ 10 24 2 2 30 & 10 <0.2
3/18/171 42 ¢ 8 40 ¢ & <9
6/16/171 29 = 8 25 ¢ 2 <8 (a) 0.2 ¢ 0.2 <0.,5
7/ 8/171 34 ¢ 8 13 & 3 19 = 8 0:4 ¢ 0.3 0.3 £ 0.3
10/25/71 30 ¢ 7 33 % 2 15 ¢ 7 0.20 ¢ 0.08 0.4 £ 0,3
372971712 22 ¢ ] 16 ¢ 2 <7 0.6 ¢ 0.5 0.3 ¢ 0.3 <3
8/21/12 46 ¢ 9 31 ¢ 3 15 2 9
3/19/12 21 ¢t 9 16 ¢ 2 s (b) (b)
12/19/7172 14 ¢ 9 16 ¢ 2 <9
3/ 5713 3¢ ¢ 9 6 t 1 30 ¢ 9 0.21 ¢ 0,08 <0,02
6/ 6/173 60 ¢ 10 e & 3 40 ¢ 10 0.2 * 0,2 <0.,013



TABLE 8.4
SHELLFIS5d SAMPLES
AROSS CAMMA RADI OACTIVITY
Loncentrations in Net cpm/p

Volume
Station Collection Scanned Net
Location T ~..Date e AR cpm/l
Tolchester 9 6/16/71 98 0.85 ¢ 0.0}
7/ 8/11 59 <0,06
10/25/7171 67 0.1uv ¢ 0,05
3/29/1712 74 <0,04
9/19/172 (a)
3/ 6/73 28,5 <0,1
Hackett Pt, Bar 10 6/16/71 88 <0.,04
7/ 8/171 69 <0,04
10/25/71 59 0,30 ¢ 0,06
3/29/172 92 0.17 ¢ 0,04
9/19/72 182 <0,02
3/ 6/73 256 <0,01
Svan Pt, Bar ¢ 4 6/16/171 103 0,07 ¢ 0,03
7/ 8/171 85 <0,04
10/25/71 65 2.10 £ 0.05
3/29/172 72 <0.05
9/19/172 166 0.02 ¢ 0,02
3/ 57713 236 <0,01

(a) No sample collected
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TABLE 8.5
SEBLLPISE SA!- LIS
TEARLY AVIRACES

seErLLs
Telchester, Pa Hackett Polint Bar, Pa.
- b i _Station 10
oh _ Couce L)
Net Bete Net Bats
Yesr Radiesctivigy Se-%0 Ce-137 Rsdiocsctivicy Sr-90 Ce-137
1980 1 2.5 1»
1967 8 0.2 -
1968 «? 0.3 8
19¢9 (@) (a) (-
170 «10 3.48 «10
I8 DAY «5 .20 0. - 0.2 0.1
1972 «7 0.%% 0.% «7 0.3 0.1
1973 o 0.22 <0.03 b~ 0,18 «0.0)
fwar~il v 2.3 0.2 ] 0.14 6.1
sorT TIsSUE
Telchester, Fa. Hackertt Po  * Bar, Te.
IR, Ssaties 9 Sta4i A8
Coscentrations Con~entrations
Conceatretions - pCi/g ash = - Wet cpm/g __g?.'.uss s - p€1 h . _=.Bet cpe/g
SetL Bets Bet .
Redisectivity $¢-90 GCe-337 1-131 _ Geoes Cemme Radiosctivity Se 90 Ce-137 1-131 _ Croes Cewms
13 <18 22 “1%
b8 | (c) «10 {»)
14 «1.5 «9 «1.%
(a) (=)
3 «0.1 20 «0.1
a7 .3 0.4 «2.5% 0.07 i1 0.6 0.3 «0.% 0.13
B «1 5.% 3 «0 .04 12 6.6 0.2 «3 0.10
12 4 1 «0.1 20 0.5 e.2 «0.01
1o ? .o b .07 14 0.e 9.3 > .10

Swas Pelat Bar, Pa.
Stetios 11
_%w~
t ta

Radicsctivigy Sr-%0 Ce-137
1 )
12
’
(=)
«10
s 0.31 0.13
«7 0.43 «0.1
“8 0.1 «0.90)
19 .27 0.1

Swan Point Bar, Ta.

Sgation DU
Concentrations
____Cescestretions - pCi/g -sh = _ - 3et cpeig
Ne: Betas
Rsdtreceivity Sr-99 Ce-137 1-131 _ Gross Cemma
15 «1s
13 (%)
«1.%
(s
» «6.2
i3 0.s 0.4 «0.% 8.97
10 G.6 0.3 «3 2.5
&0 ¢.2 9.4 «3.%2
20 0.4 D 3 5
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TABLE 9.1
VEGETATION SAMPLES
COLLECTION FROM PEACH BOTTOM SITE
STATION 1

Concentrations (pCi/g ash)

N W

Collection Gross Alpha Cross Beta Net Beta
Sample Type Date Radioactivity Radioactivity K-40 Radiocactivicty Sr-90 Cs~-137
5/ 71/66 10 = 10 210 = 20 130 = 10 80 = 20 <0.5
10/22/66 10 = 10 100 = 10 20 £ 2 80 = 10
4/ 8/67 20 £ 10 200 = 20 713 ¢ 7 130 = 20 <0.6
10/22/67 <9 180 = 20 36 * 4 140 = 20
4/ 6/68 <7 230 = 20 170 = 20 60 = 30 13 = &4
16/27/68 <5 52 £ 9 62 = 6 <10
5/11/69 4 = 3 110 = 10 31 = 3 80 = 10 5.2 £ 0.2
11/ 1/69 2 £ 2 200 = 10 100 *= 10 100 = 10
5/ 2/70 523 136 = 8 70 = 7 70 = 10 4.4 * 0.4
10/18/70 2.0 £ 0.7 200 * 10 86 =+ 9 110 = 10
Wild Creens S/ 1/71 8 2 2 80 = 9 20 = 3 564 = 9 16.8 = 0.2(a) 0.5 £ 0.2
Barley{(Mature) 6/30/71 13 2 6 130 = 10 51 ¢ 5 70 = 10 0.08 = 0.02 0.77 = 0.0
Corn 9/ &/71 3 £ 3 200 = 10 190 = 20 <20 0.42 = 0.08 1.8 £ 0.2
Green Apples 10/ 3/71 <4 320 = 10 280 = 30 40 = 30 5.9 = 0.8 2.1 2 0.8
Delicious Apples 106G/ 3/71 <b 350 = 10 320 = 30 <30 7 = 4 2 3
Crops 6/17/172 5 ¢ 4 36 = 9 8 =1 28 = 9 0.95 ¢ 0.04 0.52 = 0.0
Corn 8/ 5/12 <3 210 = 10 200 = 20 <20 &.5 2 0.5 2,3 2 0.6
Green Tomatoes 8/ 57712 <2 290 =+ 10 190 = 20 100 = 20 0.7 2 0.1 Eo% % Bl
Applies 10/ 8/1712 6 2 5 360 = 10 280 = 30 80 = 30 2.8 ¢ .3 2:3 2 0.3
Corm 10/ 8/72 <1 490 = 20 220 = 20 270 = 30 0.38 = 0.04 1.08 2 0.0
Clover Hay 6/23/73 <3 180 =+ 10 716 *+ § 100 z 10 2.87 * 0.6 0.8 + 0.0
Hay 6/23/73 17 = 7 100 = 10 22 = 2 80 = 10 (b) 4.2 2 0.1
Beets 6/23/73 9 ¢ 5 60 = 10 36 = 4 30 = .0 1.14 * 0.04 1.62 = 0.0
Crass 6/23/73 <4 260 = 10 130 = 10 120 = 10 0.14 * 0.04 2.09 = 0.0
Cabbage 6/23/73 <3 230 = 10 100 = 10 130 = 10 7.3 * 0.1 1.14 = 0.0

{a) Based or assumed ash I of 2.0.

(b) Anelveis in process.

~
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~-N



Sample Type

Wild Creeans
Wild Creens

Leaves
wild
wilad

(a)
(b)

Collection

TABLE 9.2
VEGETATION SAMPLES
COLLECTION FROM DELTA, PA.
STATION

Concentrations (pCi/g ash)

Gross Alpha

Date Radioa-tivity Radioactivity
5/ 1766 10 = 9 240 ¢ 20
10/22/66 20 = 10 130 * 10
4/ 8/67 20 = 10 140 *= 20
10/22/67 <7 190 = 20
4/ 6/68 <5 300 * 30
10/27/68 <5 190 = 20
5/11/69 <3 150 ¢+ 10
11/ 1769 .0 ¢ 0.8 230 = 10
5/ 2770 2 t 2 239 + 8
10/18/70 -8 ¢ 2.9 210 = 10
5/ 27171 8 = 2 140 = 10
107 3/71 8 =3 200 = 10
6/17/72 <4 160 = 10
8/ 5/712 11 = 6 210 = 10
10/ 8/72 4 * & 240 = 10
6/23/73 13 = 6 260 * 10

Alfiquot lost in processing.

Rased on assumed ash I of 2.0.

cross—lcta

Net Beta
K-40 Radioactivity

180 = 20 60 = 30
29 2.3 100 = 10
32 £ 3 110 = 20
42 * & 150 = 20
190 = 20 110 = 40
160 = 20 30 = 30
40 = & 110 = 10
146 *= 10 90 + 10
120 ¢+ 10 120 = 10
%L 2 9 120 = 10
47 = 5 90 = 10
100 = 10 100 = 10
82 =+ » 50 *+ 10
110 = 10 100 *+ 10
100 = 1vu 149 = 10
100 ¢+ 10 150 = 10

20
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TABLE 9.3
VEGETATION SAM™LES
COLLECTION FROM CONOWINGO DAM
STATION 4N

Concentrations (pCi/g ash)

Collection Gross Alpha Gross Beta Net Beta
Sample Type Date Radfocactivity Radiocactivity K-40 Radioactivity Sr-90 Cs-137
S/ 7/66 <7 140 = 20 92 = 9 50 = 20 25 £ 5
10722766 20 = 10 110 = 10 36 ¢ & 70 = 10
4/ 8767 20 = 10 170 = 20 76 =+ 8 90 = 20 <0.5
10721767 <9 70 = 10 17 = 2 50 = 10
4/ 6/68 10 = 10 110 ¢ 20 33 = 3 80 = 20 6 2 1
10/27/68 <5 36 + 8 24 = 2 12 = &
5/11/69 <3 160 = 10 42 = & 120 = 10 6.6 £ 0.2
11/ 1/69 4 = 2 250 * 10 130 = 10 120 = 10
5/ 2/70 1 21 218 = 8 130 = 10 90 = 10 6.0 = 0.3
10/18/70 2.6 2 0.7 90 = 10 40 * 4 50 £ 10
Wild Creens 5/ 2/711 21 100 = 10 30 = 3 70 £ 10 12.0 £ 0.2(b) 2.7 = 0.2(p)
¥Wild Creens 10/ 3/71 8 = 3 210 = 10 90 * 9 120 = 10 (a) 4.2 = 0.2(b)
6/17/12 <4 220 = i0 170 += 20 50 = 20 9.0 = 0.5 2.6 = 0.1
Crass 8/ 5/712 75 350 = 10 120 = 10 230 = 10 (a) (a)
wild 10/ 8772 6 = 5 280 ¢ 10 160 = 20 120 = 20 23.4 = 0.7 2.2 2 0.1
wild 6/23/23 4 * 4 190 = 10 81 = 8 110 = 10 6.8 2 0.1 E.2 2 9.05

(a) Aligquot lost in processing.

(b) BRased on assumed ash I of 2.0,



Sample Type

Corn{immature)
Corm

Cucumber
Tomatoes

Corn

Fed Tomatoes
Reans

Corm
Corn(immature)
Lettuce

(a)
(b)
(ec)

TABLE 9.4
VEGETATION SAMPLES
COLLECTION FROM WAKEFIELD, PA.
STATION 5

Concentrations (pCi/g ash)

Collection Gross Alpha Gross Beta Net Beta
Date Rad oactivity Radioactivity K~-40 Radioactivicty Sr-90
5/ 7/66 <7 320 = 30 190 = 20 130 = &40 7 2 2
19/22/66 20 * 10 140 = 20 51 = 5 90 = 20
4/ 8/67 20 £ 10 80 ¢ 10 22 * 2 60 ¢+ 10 <0.6
10/21/67 20 + 1C 200 = 20 100 = 10 160 & 20
4/ 6/68 <7 320 *+ 30 240 * 20 80 = 40 19 =+ 8
10/27/68 <9 57 2 9 2z 3 <10
5/11/69 4 & 3 150 ¢+ 10 36 = &4 110 + 10 10.7 = 0.5
117 1769 2 =2 280 = 10 180 = 20 100 = 20
S/ 2170 2 = 2 282 =+ 9 180 = 20 100 = 20 17 =2 2
10/18/70 4.1 =2 0.9 280 = 20 140 = 10 140 = 20
S/ 2711 3 22 46 + 9 4 = 1 42 =+ 9 8.7 = 0.4¢(
6/30/71 4 * &4 280 = 10 190 + 20 80 = 20 0.72 = 0.04
97 4771 <2 230 = 10 240 = 20 <20 0.5 = 9.3
107 3771 3¢ 3 150 = 10 130 = 10 20 = 10 2.2 0.2
10/ 3/71 <3 370 2 10 330 = 30 40 * 30 9.7 £ 0.3
6/17/12 12 = & 90 = 10 62 = 6 30 ¢+ 10 1.9 = 0.1
8/ 5/12 <0.8 190 + 10 170 ¢ 20 20 = 20 0.9 = 0.1
8/ 5712 <3 180 =+ 10 140 * 10 40 = 10 1.22 ¢ 0.9
10/ 8/72 <3 320 = 10 260 ¢ 36 60 = 30 5.7 ¢ 6.3
10/ 8/72 55 180 *= 10 87 = 9 90 z 10 0.24 = ©.05
6/23/73 16 = 7 100 2 10 a9z 70 = 10 (c)
6/23/73 10 = 6 120 = 10 74 & 2 50 £ 10 1.05 =2 0.0

Analysis in process.

Aliquot lost in processing.

Based on assumed ash I of 2.0.
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TABLE 9.6
VEGETATION SAMPLES
YEARLY AVERACES

Comcentrations im pCi/g ash

feach Bottom Site Ares peitea, Pa. - Sebstation Conowinge Das - Laviroumentsal Steties
Statios 1! R Station JA LanE b - - Station &N
Net Beta B Cross Alphes T Net Bets Gross Alpha Net Beta Cross Alphas
Yesr Radicsctivity Sr-90 Co-137 Rediosctivity Radioactivity Sc-90 Ce-137 Radioasctivity Radlogctivity St-90 Ce-137 Rediosctivity
968 LI8 «0.3% 10 1Y «0.5 20 60 5 | L
1967 140 0.6 10 130 «0.2 10 70 «0.5 10
1968 &0 i1 v 70 20 <5 50 4 10
1969 90 5.2 3 100 5.8 2 120 6.6 B
%79 %0 LI N 120 is 3 70 6.0 2
s 0 ® 1 " 100 5.9 3.2 » 100 12.0 3.4 3
1972 100 1.9 1.5 3 110 25 1.4 . 130 is.2 2.4 b
1973 S0 2.9 1.6 7 130 2.9% 0.0 i3 110 6.8 1.21 -
Overall 80 - 1.% (3 100 i2 2.6 10 %0 10 1.6 7
":::::.l:'s Pe. '.::::“‘..' :=' Cowsined Tearly Average
- of Stations
Wet Bata Croes Alphe et Bate Cress Alpha ~det Bets . Gross Alphas
Yesr Radisgpctivicy Sx-90 Ce -137 Radicsctivity Radioscgiwity Sr-90 Co-137 Redicactivity Rediosctivity Sr-%0 Ce-137 Radioactivity
i96s 110 7 10 70 10 80
%7 110 «0.% 10 70 «0 .4 10 o 35
90 «0.4 15
1968 50 1 . 50 | 8 10 %0 11 7
1989 110 10.7 3 .0 1.0 L 100 . "
ivre 120 1 8 3 180 3.9 10 120 11 "
1971 70 2.5 1.1 3 50 7 3 5 60 . 3 5
1972 50 1.9 0.7 b 40 1.9 0.8 ) 70 7 1.9 5
173 60 1.05 0.4 13 ®0 1.1 0.43 13 80 2.6 u's 11.3
Overall i0 s 0.9 7 0 3 2 " » z' .'
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0 2 &
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Lis0 s W0
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TABLE 10.) (eont.)
ARALYTICAL DATA FOR MILK SAMPLES

Gress Beta Net Beta
Collection Radioactivity £-40 Radloactivity $r-90 Ce-1 37 1-13
Lescaties 3 Setifiteer)  _(pCa/liter)  (pei/iiter)
Tarn € 311/68 1400 ¢ 100 1500 ¢ 100 )
6/ Y/ee 1400 2 100 1400 ¢ 100 <100
/15768 740 ¢ %0 580 ¢ o0 00 210
11704708 1200 ¢ 100 880 ¢ 90 300 ¢ 100 «100
M uer 1200 ¢ 100 1100 &= 109 «100
AP T 3 1300 ¢ 100 1000 ¢ 100 30 2 100
e 1400 l‘lxﬁ 1400 ¢ 100 <200
1ians o0 27 490 ¢ 50 90
/13/60 900 ¢ 100 1000 ¢ 100 «100
5/10/68 1100 ¢ 200 1100 ¢ 100 «100 6 ¢t ) <60
8/31/768 1900 ¢ 100 1199 ¢ 100 “«100
12718788 800 &+ B0 1000 = 100 «100
2715769 $00 ¢ 100 850 ¢ 50 «100
6/24/89 1100 ¢ 90 1100 ¢ 100 <100 13 2 ) Ly
9§/ /89 1270 = 90 1300 & 190 «100
12708/%% 1050 ¢ $0 1000 ¢ 100 <100 4t 2
3 A0 1130 ¢ 80 930 ¢ % 100 ¢ 100
5/3%/10 1300 ¢ 70 1100 ¢ 100 <100 L3 | «d
872511 970 & 70 1000 & 100 <190
/10770 1200 ¢+ 00 1100 ¢ 100 <306 5t 1 ]
N 1220 2 80 1200 ¢ 100 W0 £ 100
5/ 8/12) 1210 & 80 1200 2 100 «100 | IR 8.5 ¢ 0.8 «
riyn 1100 & 80 1100 2 100 «109 7.1 02 0.5 12,8 ¢ 0.3 <3
muwnan 1200 &2 20 1300 ¢ 100 «100 33 % 0.3 2.7 2 0.9 ]
i yn 1300 ¢ 100 1300 ¢ 100 «i00 2.3 ¢ 0.4 11.1 ¢ 0.4 L |
e/13/n 1300 2 80 1100 ¢ 100 «100 10,862 0.07 13.3 ¢ 0.9 i1 25
s/18/72 860 ¢ N0 500 ¢t 80 «100 8.8 ¢ 0.4 4.1 2 0.} LI A )
LL/35/702 1400 & 100 1360 £ 100 «100 6.6 ¢ 0.2 7.4 2 0.6 <}
/44772 1000 & 80 8§50 & B0 200 = 100 6.8t 0.2 6.1 2 0.7 “
/131 11% + W ¥i0 2 %0 400 & 100 8.1 2 0.9 .4 ¢ 0.6 10 2 5
Overall 100 ! .4 H1
Waholftald Victoiry /01768 L8000 ¢ 200 1600 ¢ 200 <300
Fars © 6/ L/es 1800 ¢ 200 1400 2 100 «300 LR Y @90
8/15/68 1000 ¢ 100 130 ¢ %0 300 3 199
L1/03/88 1300 ¢ 100 500 ¢ 400 ¢ 100 10 2 3 300
38 1500 ¢ 200 1500 ¢ 300 s40Q
LYl ) 1100 2 100 860 & %0 300 ¢ 109 H 1000
s/ /87 1700 ¢ 200 1360 ¢ 100 00 ¢ 300
(SRR, 630 2 70 $10 ¢ S0 120 5 & 5 ¢ 4 <0
/1360 1100 & 00 100 ¢ 17 <300
5/10/¢8 1600 3 200 12300 2 10 «31e0 $2) @0
8/22/68 1000 ¢ 100 1190 ¢ 1M <100
12/1%/68 790 ¢ %0 1300 ¢ 100 «100 $ &2 K0
/35768 800 ¢ 100 00 ¢ %0 «100
$/34/8% 1060 & B0 1109 ¢ (00 «io0 $2) %
8 8/ 10 &= 0 1300 1 100 <100
12/48/6% 1110 2 »0 1400 ¢ 100 «10¢ 32 3
3/ &i10 1130 s 0 9i0 1 90 09 ¢ 100
S/a9/10 133 & %0 1200 & 100 400 & 100 LI I 9.6
$/as/ 10 1230 ¢ 80 1300 ¢ 10 «100
127107720 1380 2 M0 1200 & 100 104 2] <§
LIRS TR 1380 & 80 1100 ¢ 100 00 2 190
5/ sy 13,0 ¢ 80 1300 ¢ 100 «100 8.1 2 0.2 8.2 8 0.4 &
rsn 1440 & 9 1200 ¢ 100 300 2 100 r.¢ 2 0,2 15.0 ¢ 0.8 0.8
12/n 23z 1 1300 ¢ 100 «100 5.9 2 0.4 7 o2 4 i
3 yun 1400 3 100 1400 ¢ 100 <100 .9 2 0,% 9.8 ¢ 0.4 3
&/713/72 1400 ¢ 100 1300 ¢ 100 <100 9.2 0,08 13.3 2 0,2 8
$/i8/12 1380 2 90 1200 2 109 «100 7.7 ¢ 0.6 1.2 ¢ 0.7 0.9
11718/ 1600 ¢ 100 1500 ¢ 100 <100 .8 2 0.4 5.7 2 0.9 )
ey 1110 ¢ &9 920 ¢ %0 200 & 100 5.3 ¢t 0.2 .6 ¢ 0.2 «?
/1311 1400 ¢ 20 930 ¢ %0 500 = 100 1.5 ¢ 0.3 5.8 1 0.4 3
Overall { 7 ’ i

Revinsed June 1974



TABLE 10.1 (coat.)
ANALYTICAL DATA FOR MILK SAMFLES

(pCi/literx)

lost

in process.

Grose Betas Net Bets
Cellection Radiosctivity K-40 Radioactivity
Location Date (pCijliter) (pCi/liter) (pCi/liiter) (pCi/ifcer)
Farm F 5/ 6/71 1280 = 1200 = 100 ¢ 100 e 0.
T/13/71 1140 = 1100 = <100 : 0.
12712771 1380 = 1300 = 100 = 100 : 0.
3/ 3712 1300 = 1300 = <100 10.1 = 0.
6/13/72 1480 = 1300 ¢ 200 = 100 10.9 = 0.
/6772 1400 = 1400 = <100 8.6 ¢ 0.
11/18/712 1300 = 1200 = <100 6.3 = 0.
3/14/73 940 2 700 = 200 = 100 8 : 0.
6/13/73 1340 ¢ 1000 = 300 = 100 18 t 0.
Overall 100 10.
Fare © 5/ 6/71 1320 = 1100 = 200 = 100 18.5 = 0
1/13/71 1300 ¢ 1200 = 100 = 100 14.0 2 0
12/712/11 1500 = 1300 = 200 = 100 10.0 + O
3/ 3712 1500 = 1300 = 200 = 100 5.9 2 0
6/13/712 1140 2 1300 = «100 11.98
9/16/72 1400 = 31300 = <100 7.7 = 0
11/715/712 1400 ¢+ 1300 = <100 4.3 2 0
3/14/73 840 = 690 » 100 = i00 3:-3 ¢ 8
6/13/73 1210 = 890 = 300 £ 100 & = 1
Overall 200 9
Farm 5/ 6/71 1270 = 12006 = 100 ¢t 100 13.2 = 0.
1/13/1 1140 = 1000 = 100 = 100 - o W
12/12/7?1 1000 = 1100 = <100 4.0 = 0.
3/ 37112 1400 = 1300 = <100 5.6 = 0.
6/13/712 1570 = 1400 = 200 ¢ 100 6.5 = 0.
9/16/72 1200 = 1207 z <100 7.7 & 0.
11/15/72 1030 = 950 = <100 4.4 = 0.
3/14/73 800 = 630 = 170 = 90 4.5 2 0.
6/13/73 1280 2 1000 = 200 = 100 8 1
Overall 100 7
Farm 3/14/73 1130 = 880 * 209 = 100 6.4 = 0.
.6/13/1713 1290 = 1100 = 200 = 100 4 =2 0.
Overall 200 5.9
Farm 3/14/73 1260 = 880 400 = 100 (a)
6/13/73 1460 930 500 = 100 t 0
Overall 400 14.1
Farm 6/13/73 1500 1000 500 ¢ 100 6.4 £t 0
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TABLE 10.2
NILK SAMPLES

YEARLY AVERAGES
N Concentrations in pCi/lfiter
1 11
REGIONAL FARMS NEARBY REGIONAL FARNMS
oo oAForRs A, B, C, D, K) ———e CEERS P, Gy B 1, )
Net Betas Net Beta
Year Radioagtivity §5:-90 Ce-137 1-131 Radioactivity 3r-30 Cs-137 (-131
1966 200 0 <200
1987 100 - <2000
1968 100 8 <10
1569 100 7
1970 200 ! <3
1971 100 1.7 10.2 <18 100 0.2 10.2 LS |
1972 <100 9 12.7 $ 100 7.7 10.7 !
1973 300 8.3 6 3 300 9 8.9 2
Date
s,"é',"?'l 8.1 8.7
1713/} 12.1 11.8
12/13171 10.4 i0.3
3/ ¥ N 10.1 10.4
6/13/12 15.4 17.4
$/16/72 18.8 9.2
11/13/12 6.6 5.7
3, is/7) 6.2 10.1
6/.3/73 6.1 .8
COMPARATIVE EFPA DATA FOR
STRONTIUM-90 AND CESIUM-113?
(pCi/liter)
"I' Ehiladeiphia, Fa, Irenton, N.J. Baltimore, MWd.
Tear $r-90 Ce=137 §r-90 Ce-137 $r-90 Ce-i3)
1966 i2 12 1)
1967 10 10 11
1968 s 10 10
1969 10 § ]
1970 9 8 L}
1971 e L] 8 - n ?
1972 b} $ 7 6 ? 5
1973
ll;(l!élt’ Md .
Date Ce=137
$/71 13
[3 V]
? 0
8 il
3 0
10 0
11 0
12 il
1/72 0
3 0
3 0
- i3
$ Y]
6 0
? 0
L) 0
s 13
10 6
il 0
12 0
L :
2 0
3 0
LY 12
.

o




TABE 11

AR TYRCAL DATA Pou NATERY Ea'miic fattacren
] Till PRAGE IOTIA T SYTE ARTA = VATV
Congentratines In pcl/y sok
— N T — - P e 5T -
Ce lectien fabiin b e 'I{ Ereae = En«'annlou is
Bt Asta | S0 set bats LT (R Rt Beta feta a0 AL TITY _pbifehyveid
LS 2 1 10+ 0 170 ¢ 28 50 & 3 140 ¢ ¥ 0 ¢ i "0 10 W2 &0 4 10 “10
1 fav t 20 180 2 20 AS % 32 3 2 20 110 3 ¢ A0 1 0 L EEt $ 012 0.8 18 10 e
3 0% 2 20 180 » 210 e 189 2 0 112 1 30 3 2 D0 0 10 .65 0.8 50 ¢ 10 “o
. 199 ¢ 20 140 » 18 9 s 0 iv0 2 B0 200 1 20 s 0 110 2 e} LB Lo
$/30/788 5 240 ¢ 20 320 2 20 )0 236 ¢ 30 LERT 13 5 20 (T ] .02 0.9 3% 2 10
[T N i e 2 10 0 ¢+ 30 169 1 39 19320 «30 (L Y] i1+ e l0 «)n
i e : 330 ¢t &0 %0 2 3 10 & 0 e 1 HEE . 0t W 59 ¢ 19 12 ¢ ) 0 e 10 e
Liyie? 3 2310 ¢ 20 10 2 22 30 23 1 0 1620 90 8 a0 %0 1 10 2212 e Lo 20
S/ - %0 ¢ 30 199 ¢ 30 e 186 ¢ 30 10 2 20 «“y iy e s 1.0 ¢ 2.1 ity )
S/nie? H 0% s 190 2 10 o 189 ¢ %9 165 2 30 <39 16 x 3 1.0 ¢ 8.1 1519 %)
A0/ 3 0 ¢ 50 82 + 20 8 2 M UL W 106 & 20 a0 3 (R N ity e
sne . 10 s W 20 1 3¢ o ' 0 152 ¢ 20 a0 TN ] 20N TEE “io
] LR 20 3 30 (U] 800 ¢ B8 180 2 10 et e 0 0.2 § I
s 180 ¢ 10 180 & 30 30 30 2 0 30 1 4D 180 2 W0 IS | 3.0 ¢ 6.% 1329
? 13 t 60 230 e 20 e 180 1 55 1309 10 <39 TR $.0 1 9.3 -
s/t s IR 180 & 24 4 1 89 0 W 0t e Y 2.0 ¢ 0.2 TEE
e i 30 2 0 00 2+ 0 0 330 ¢ 30 a0 ¢ i0 50 ¢ 3 2 4.1 2 0.4 T
%0 2 &3 180 ¢ 33 "W e 1 170 ¢ 20 )8 W0 .42 80 EL AN £
3 90 2 0 W9t 38 «3 99 ¢ 0 179 & 20 “ut a0t 10 411 10
. U0 2 0 i3 0 e 1% 2 20 e s 30 « 3o LI | 1.5t 9.4 “
5 W0 9 190 2 0 LU 10 2 140 2 20 49 2 8 10 3.0 & 3.3 ¥R
5/ L/s8 ) 110 ¢ 10 1290 2 10 19 190 3 13 LI ] <19 2 e .02 0.3 LR
1 100 ¢ 29 ISt e 1% T 2 A0 ¥ 17 1o “ 1.9 2 0.2 L ]
3 120 ¢ 0 129 2 40 e 4 1% TR 16 i s 1.4 3 Bsd 15t s
. 139 ¢ 30 150 ¢ 28 (Y (SR “e $ 10 2.1 ¢ .2 o
] 130 2 0 120 2 10 * 10 100 & 10 b 1527 3.6 2 0.2 7
3/ 368 ¢ .t IS (] L0 ¢ 19 10 e s .02 6.2 3324
3w 1 1% & 30 160 2 10 L e 190 ¢ 10 13 il é .00 134
/A 1 0t 20 A% ¢ 5 t 1e 13 1) 40 £ 10 RN .00 I RN
2 10 2 10 38t} 2 10 i) N2 10 1z H a0 8 0.4 LER ]
3 $3 e s a2 L) .6 ¢ 0.8 01 e 3.0 & 6.8 e
. 180 ¢ 20 110 2 10 T 18 e [T 3§ LR 3.0 ¢ 9.3 I
137 1/88 $ 8 210 A t 10 42 s 0t 10 I 1.4 2 0.3 i1
L] ® ot i M t ie S 40 % 40 L8 3.9t 0,3 It
! LR 30 e e 130 T 30 ¢ 10 3 e s 3.6 2 0.2 Iy
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TABLE 11.2
RABBIT SAMPLES
COLLECTED FROM PEACH BOTTOM SITE AREA
YEARLY AVERAGES

N2t Beta Radiocacrtivity I-131
(Concentratioas pCi/g ash) (Concentrations
pCi/thyro d

Collection Soft

Period Mugcles Tissue Bone Mean
6-66 40 80 60 <50
1-67 40 50 40 “30
5-6-67 50 70 16 ‘10
10-67 40 40 20 <1000
5-68 <20 10 13 < 8
12-68 40 40 33 <10
6-69 80 40 30 =
12-69 20 30 10 < 8
6-5-70 50 50 45 < 4
11-70 30 30 24 < 5
5-71 50 40 33 3
672 110 60 3l <7
12-72 60 50 40 <3
6-73 30 <10 26 < 1
Overall 50 40 30 70



A A o e L S T ] N T = . o — - -
jra— = P —— — P S———— B s e — T TR IER TR e., T ——
o

Ty S

TaRLE 320
SAT=a BARE *aNgE
(margntratinng is % iny

R 3 7% % UL Y S— - A1aY A $Tall
T i 1R T I 1" e ¢ L s L1

.
|
|
| PRI BE L) 0.05 L8 R o.01)
Trisiea 0.0:i8 IR L 6.017
1iie/es e.01) iasid Lon
PR R ¢.048 1w 2.020
L R Y ) 0.91% NI ¢.040
Madies D.913 &/ Sist 8.014
SRR R a.044 ISR L) @018
S Ehi e $.01)% S0 6,943
‘ . 1) 0.01) s/ 0.01e
. TRt %.¢1% $ame? .94
' TR Y ) o041 $/ .01
L . " .01 L SEL 0.0
- N . 0.018 sy 9.949
8 ek e.08? $/30/87 o0
AR R L 1] .0 19/ tre? P04
S ILIs 0.918 Wi 0.0
$ I8 8 .01 Wi s.01
(SRl 0.0l LTS B B .02
aiihine 0.01)% TR N b e.01
‘ siL0/ 88 o018 ISR L ) e
i $/3% 8% ¢ 01 iaew IR0 8
4 " 0.052s W auw 0.4
T 0.04? M/auie? e.0
La/es 0.048 Lifiein? e
L RS .94 e LRI
I8k e wave 004
[ TR e.01? Losiee ¢.0
£/ 0084 0010 LIAMN8 .0
Blihive [ T LiaL/ee
(YT RaL L o010 Latim
PR Y Y [ 73] A7 ey
Y1078 p.01? 1701748
Finies $.008 1160
i P24l 601 10888
10 i .04 3 aes
10 8ee 0.010 Ve
TR e.m! isies
Wi ¢.010 MWiyer
R R 0.010 Mo
¢ Y} 0.9017 o/ s
bAraiine 0.0 (AT Y ]
L2008 [ 21 ) /2
e [T} AlaTien 0,00y
I dine 6. 07 S/ aieh 2.01y
e .80 Sliviee 0.0l
4 e.81 S/0000 0.8
itoee 0.0l S/a5%0 o.022
| /6t o . AN
s 801 (28 21 ) 0.0
. Lrleie o018 siieied 0.8
i g.o1? Slanien .01
. 1ere! 0. 018 svIed 8.004
3 &I o.017 1Y (e}
e T T L .00
2 18081 2. 814 1aLieN 2,041
1648? 8.8 1/211/48 e.01)
S ald 5. 917 8/ ¥iea 0.0
& 0. 0146 (LR ] $.04)
: B/iniss 8.012
o rvky et Tt 0.04)
s538 /88 8. 811 [ Y ) 804
&7 8T 5 911 B osiel TR Y
e 010 Viidiee 8,011
$r5EreY 047 1126740 9043
T L VA 0.001
s $747 poe 10 ales .00
$i1308 M ICIRRWIY | 8,011
$/3078) 61? Leliv/ne ()
g bt Wi iee 3. 042
i s ', b 11 3ise .01
My Tee Lizasisa 0.042
8719787 Lilhe s ¢.01)
I EAINT Liziales 8.012
- L] ) .04
Wi ares 0.0
Lijinren I T
. 11/03/08 0.2
' Lirse/e o002







SRS RIS 3 4

€%

2oR8

5

T2 15,1 (Aemtta,)
B SO, )
-

==t =t o [~y s ™

0.000.0,00) ©.0%6-0. 017 o.m7 wr o 0.030.0, 012 oo 0.048e0, 046 0.
0. Gi0wl, 00) Qi N8 0.01% 140 0.0 - LAY 0.0 10,000 0.040
PR Ot T o7 v .0 et 2 0.4 0.M 30,014 RO
[ENETENE Y 0.047-0. M8 o.m7 Ve 0.M)-0.0) 0.2 0.3 0.8 0.8
Q. Ud0nis, 013 9. 036-0, 18 0.8 ) [ Y TNNTF 0.01) [ ) SANEE ] .08
0. Gdtwts, G2 0.0 7-0.m8(1) o.m7 LY 0. 0002, .01 0,070,009 2.0
0. 040n0.08) () 0.037 U [ RUT SN 0.010 0.0 7e0. 08 0.004
0., 43 0w0. 08 o.m%o.MB1) .08 un 0. 040wv. 31 =) Q.00 1=0. 018 0.m9
0, " imis, UM 0.8, 20 0.1 Ve 0,090,041 0.000 0.018-0.000 Q.04
0. «Ont . N7 0. 0180, 020 .08 ¥ 0. 0000, W2 =) 0.0u8-0.0M 0.0v0
[RATENT 0. 0180, 190 0.0:8 M1 0. 000,032 0.010 0.017+0.0% e.a7
0. Uidw, 013 0.0107+0. 020 o.m w.) 0.090-0,004 -) 0.000-0.00 X
0.0 =0, 001 0.M%0. 08 0. 0. 0iled, 00 .08 0.000-0. 0% o.g
o.ow-..:‘ o_.ip-o.cu o.a8 LV, ] 0.080-2.0% ¢l 0.0130.05Xe) )
ERSTN C,0100.00) 0.018 A 0.011-¢. 206 0.016 0.000-0.007(p) 0.017
2.000m0,00% G079, 009 0.8 [ Y5 5 0.011-0.0%% o.017 0.002-0. 084 0.0
8.030-0.8) £.5:5m0. 004 0.8 V4 0.002-0. 080 0.004 0.012-0.04 oo
0. W00, 0.004-0,09 ©.008 w6 0.012-0.040 .08 0.010.0, 062 0.
0.0000.036 o.ox&c.gxo 0.7 13 0.012-0.008 0.5 0.011-9.068 o.
:.qw-o.z e.mw.:‘v o.me Y% 0.013-0.03) ©.008 0.040-9. 060 0.0%4
Jdded. 0. 2%, 0.cu8 (U 0.013%-0.93y 0.018 0.017-0, (86 0.027
0.0 =0 00 0.340.219 ©.09 Q) ©.00% 0.017-0
0.633=0. 037 0.0%-0. 9 o.:; Q) 0.0M1 o. z °.
0.013-0.038 .8%-5.09 o. a) 0,00 0.032.0.083(¢) ©
©.040m 7. 002 0.012-0.819 o.a9 v 0.817-0.229 (s) 0.03-0..5(1)  (8)
0.002-2.006 0.019-0.019 o.a9 7 0 319-0.021 2) o. 3‘ °
8.0 30,097 0.015-0.01%9 o.:x "1 0.080-0. 021 o) y ¢
0.0180.0% 0. B 0. 114 0.019-0.02) .
o.nu.g 0.04%-0.019 o.@s wan 0, 020-0. 323 s
oy - 3 = w 0.019-0.001 .
o.at:.g o.99-c.03 013 12/3 s “ i~ Janca
2,00, 0.309-0.90 °. v
:.:z.g 0.019-0.0% o.g
¥ " £.09-0. 0. wament roer
0.037-0,080 1 o] .09 = el i
0, 06-0. A6 ©.036-0.0% 0.00% (») Mo date availabie.
..ﬂ:-: o.:z:.m o7 (¢] High reading due % Sigh tempersture in Swilding = aAr
0040, o. Sl conditioner out of serviee. Momitor is lempere
S0 Sabo.m  sam S~
v y X v o.
0.000m0,007 c.Q8 0.016-2. W2 o.a (4) Range of reatings recorded for e pericd ending @ @' .
€. 030-0.037 0.0k 0.006-0.007 0.6 1isted.
Sasees omt . ass b | oofi-sapinipadonivmph iy
5,'“.:; :ll 0.019-0.003 0,019 (1) Necorder incperstive afver W&/TI.
0,000 C.019-0. 02 o.019 retarmed Vo servies VIO,
0. 0100, 034 0.082 C.039-0. 53 .09 (g) Recorder -
g,m.s : 0. G190, 026 .2 (B) Recorder Lnsperstive, VW71 w 10AM.
0.01)-0. ¥ 0.0 0.5 ., Recorder Lncpers after 20N
0. 0300, 001 0.0 0.2390. 023 o.n‘ " -
0.00) 0,008 o.ou2 0.039-0. %1 0.020 () Mesorder retamed to service J0AWTI.
0. Mo-0.002 ©.240 0.1 0. 00 o.o (B) Nigh resdings apparently due %o delertor sensitivity W M
Senpere lures .
(1) Recorder incperative frem 273 % 20TMR.
(®) Besding not resrded
(8) Moy phote matiniier Lhes snetalled VILT) and moni were
resslitrated on WL
(®) Recorder imsperstive from A3 to AATY and A w VAT
(B) Ressrder sucpurstive 48 w /9/7).
() Pecorder inperstive from 5727 w /1073
(") A nsw rocorder way inz%iled o read atien momiter LD on
dune 232, 1T Thir resorder wac eaved 3o Poath Pothm WniNs
2 ol ) eenity)l ron Ane CATe Ges.  The Pessroer wal ol of
sepvice fron 07,0 W0 /018 Weikiy restings ware \esgarsrily
Qlecontinued of wr T/1/73.
(8) Medistion maiter LA was mures Lo the Rew pormanest bulidioe 4
Peaeh Botbom weslior stalins Ba. 4 on June 18, 1U7) ol 0 W
POCLriNr wad Bt talied i e Peacn ot Unilo 3 and § el
P on Jdavew day UL, weekly resdongs ware Wesgnrarily Aot

Lineed o Wuis Lome,

(4 Werurder ot of servics i W@ Jigh\ning Sensge frem June ¥, 19T
w Nip M, 1)

(%) Mo wrder was oul of servien fram 872 W BN,

(v) Crnrid for periods alber BANS wre boing pronessed ol Gale of
Pugror\

Moviond Jume 170







FIGURE 1
SROSS BETA ADOACTIVITY 6
AR PARTICM ATE SAMPLES
GROUP - STATIONS 14 R 2
AND maRRISHIRG Pa

T Tar]

!

T

©

CONCENTRATION( pC i/e)
P TTTT

~ ‘ L]
o " 1 4 4
: oIS - ‘Ii Ju- !
— LI" { | - -
- ‘ | ;
il 1| .
- - ! | lx
| I -
— ‘ - (| I I
| | |
0.0 . L n 1 ot 4 L. _LJL.__ML___M_
1966 1967 1966 1969 1970 197 972

YEAR

ﬂuouvuu MEAN VALUES
= SARIMUM WEERLY vaLUE
4 MCAN ANNUAL vaLUE ]

MINIMUM WEEXLY VlLUf“

"% LESS THAN VALUE

4 VALUE BELOW CRABN S a(
TE=MONTHLY MEAN vaL UE

HARRISBURG, PA. PHS - £
DATA




FIGURE 1.2
GROSS BETA RADIOCACTIVITY IN
AIR PARTICULATE SAMPLES
OROUP I1- STATIONS 3A 44 .48,
S$.68.14 15 AND 17

e
p- —
r—-
p—
p—
- T
:Et.o,_.
= :
2
- p— -
2L T T
—
g —
[+ 4
—
F4 -
w
z
- -l b -
“ou JI-
- -
= Wil
b b -
_— - -
P
p-- -
>
p— b — - —d
0.0l —a .- i J-—J
1966 1967 1968 1969 1970 1971 1972 1973

YEAR
J’Luomnu MEAN VALUES
GRP

WA XIMUM wEERLY vALUEy
-I—-uun ANNUAL vALVE
MINIMUM wEEXL Y VAL UE

W OLESS THAN VAL UE
VALUE BELOW GRAPH SCALE




FIGURE 1.3
GROSS BETA RADIOACTIVITY IN
AIR P ATICULATE SAMPLES
GRO' 2 IIL - STATIONS 12A,120
Aa0 TRENTON N

b—

r—‘

} —

P—

-

p -

b
~ 10
‘ p - —
o= B
=~ -
L b
Q
N’ pon -
5 ks 44 4%~ &l
T |- t
x
z

- M

= ™ i _
u -

5 .-
Yol Rl | P
— L L

o J 4 1

p— e -y
- .
.
OO'L—‘-T"L"'T L h M—
1966 1967 1968 1969 1970 1971 1972 1973
YEAR

_rL, MONTHLY MEAN VALUES |
MAXIMUM WEEKLY VALUE M
-I—-uun ANNUAL VALUE
MINIMUM WEEKLY VALUE
T LESS THAN VALUE

! VALUE BELOW GRAPH SCALE

s MONTHLY MEAN VALVE ~
TRENTON, NS PHS EPA
DATA




&
z
Q
Yl
3
Y

4
w
z
O
o

= ANNUAL MEAN

e

IN

b GROSS BETA RADIOACTIVITY

1

SAMPLES

PRECIPITATION

ON am

TAT

[ STATIONS 1AL IB AND ¢

N—— —
.

'C'OL




FIGURE 2.8

10000 ANNUAL MEAN CONCENTRATION OF
e GROSS BETA RADIOACTIVITY N
e PRECIPITATION SAMPLES
- EPA DATA
R R it it
1000 1
- NP S ik
p — " ——{}—-
2 Ll —= L | ot
""“*P;" -—— y &\—|—0——
¥ = ‘ 4
- \
« 'OO - I a1
@ _,-?
b \>' \
5 \
O \\
CZD \
S \

10

|

1966

1967

1968

" MAX MUM INDIVIDUAL VALUE
® MEAN ANNUAL VALUE

- MINIMUM INDIVIDUAL VALUE
¢ LESS THAN valLUE

2 MINIMUM BELOW GRAPH SCALE
~@- HARRISBURG, Pa

- BALTIMORE , MD

1969 1970 1971 1972 1973
YEAR




FIGURE 2.3

AMNUAL MEAN SURFACE DENSITY OF

Ecms BETA RADIOACTIVITY IN
L PRECIPITATION SAMPLES
. STATIONS 1AL IB AND 4aM

p——

10000,

o~
2
=
¥1000
z
©
—
«
a
'—
z P e — — e e
W
-
z » — **
o
O
'Oo__ -# -, ”+—v-'+.w
- 2
| "“v_ {
L T MAX IMUM INDIVIDUAL VALUE
L ® MEAN ANNUAL VALUE
—MINIMUM INDIVIDUAL VALUE
. © LESS TwAN VALUE
~®- STATIONS 1AL IB
O STATION am
1
1966 1967 1968 1969 1970 1971 197 ?
YEAR P4 1973



qugaﬁ Zl‘

‘ e ANNUAL MEAN SURFACE DENSITY OF
| GRCSS BETA RADIOACTIVITY IN
- PRECIPITATION SAMPLES
3 EPA DATA
— L I p——
s ks |. i s S

0000}

CONCENTRATION (pC i/M2)
e
I TTTTI I TTTTI | |
*-
|

— MAX IMUM INDIVIDUAL VALLUE
@ MEANANNUAL VALUE
—MINIMUM INDIVIDUAL VALUE
® LESS THAN VALUE

2 MINIMUM BE_OW GRAPH SCALE
@~ HARRISBURG, Pa,

~O ~BALTIMORE, MD.

1566 1967 1968 1960 1970 187 872 —a13
YEAR




CONCENTRATION(PC 1/L)

FIGURE 2%

ANNUAL MEAN CONCENTRATION OF
STRONTWM-90 RADIOACTIVITY |IN
PRECIPITATION SAMPLES

= —— MAXIMUM QUARTERLY VALUE
P—
P—.

o MEAN ANNUAL VA..UE

- MINIMUM GUARTERLY VALUE
LESS THAN VALUE
STATIONS 1A 4 1B (LOCAL)

. .<O-- STATION &M (REMOTE)

1566 1907 |=t8 |96 @ 420 1
YEA



-

FIGRE 2.6

- ANNUAL ME AN SURFAC NSITY OF

5

SURFACE DENSITY (o /M@

(&)

e STRONTILM SO RADINACTIVITY IN
- PRECIPITATION SAMPLES
s = = = oo ‘
a St 1
== o p———— --_F-ﬂ
e il
_— \ s —-j--
= ' /1N S
\\ 4 \
\ '/’ ‘\ l
- — - - ,’ e -
SR ZAN% - 3
\ /
! 7 SEN

T
.|

i

=

|
;%_

—— MAXIMUM QUARTERLY VALUE
® WMEAN ANNUAL VALUE
— M INIMUM QUARTERLY VALUE
LESS TwAN VALUE
STATIONS A& 1B (LOCAL)
--0-- STATION 4M (REMOTE)

IR
.
I
-

|

15966 1967 1968 1969 1870 1971 1372 a7y
YEAR

| S PSS —— ——



FIGURE 3.1
100 ANNUAL MEAN CONCENTRATION OF
i GROSS ALPHA RAD TACTIVITY IN
- SURFACE WATER SAMPLES
— SOLUBLE FRACTION
— — MAXIMUM INDIVIDUAL VALUE
® MEAN ANNUAL VALUE
P e MINIMUM INDiVl UAL VALUE
; THAN
L AT CFz 8~?wm60 DA
| 0=« STATION ©A wOoCD DAM
IO
3 =
2 b am
Y
8 |- e
3 -
-
2 e _—
vy — I ;\
g | -1
u - - -
LO=
e
e "I“f‘ 1 -
- Bt S '
| e
0.l 1966 1967 1268 1969 1970 1971 1972 @ 197%

YEAR



_ CONCENTRATION(2C 1/0)

O

100

o

O)

FIGURE 3.2

T TTTT

T

r

ANNUAL MEAN CONCENTRATION OF
GROSS ALPHA RADIQACTIVITY IN

SURFACE WATER SAMPLES
INSOLUBLE FRACTION
MAXIMUM INDIVIDUAL VALUE
MEAN ANNUAL VALUE
MINIMUM INDIVIDUAL VALUE
LESS THAN VALUE
MINIMUM BELOW GRAPH SCALE
STATION 4F (CONOWINGO DAM)
STATION ©6A (HOLTWOOD DAM)

(1]

T

[

-

iy R S
|
i
|

| __L______ v EE;E
1967 1968 1969 1970 1971 1972 197

|

1966

YEAR




EIGURE 2.3
ANNUAL MEAN CONCENTRATION OF
GROSS BETA RADIOACTIVITY IN

SURFACE WATER SAMPLES
SOLUBLE FRACTION

— MAXIMUM INDIVIDUAL VALUE

® MEAN ANNUAL

— MINIMUM INDIVIC Ja'. VALUE

T LESS THAN VALUE

—-o— STATION 4F (CONOWINGO DAM)

FTI

I

|

|

-O- STATION 64 (HOLTWOOD DAM)
_.—-—-J)—-—
00—
< B i
O
L.
&
©
(==
!
5 4
—
® -
w
()
=
o
o
10

e 1

P

p- - -

—

s
l
Saaisl

1966 1967 1968 I 1570 1971 1972 1973

YEAR




FIGURE 3.4

100 — ANNUAL MEAN CONCENTRATION OF
2 GROSS BETA RADICACTIVITY IN
et SURFACE WATER SAMPLES
! P INSOLUBLE FRACTION
Do day RS Futi
-""'"‘___‘___ e ——
. - - —
\
A\ B
|O . ,/‘ ‘\ _%—
- R W - e
o \\‘D\
O =—— e S
S I k= T \ -
g |- \
T L. 0
4 @
’—.
> il o
w - \
O N
S N
O
1.0 B
R == MAXIMUM INDIVIDUAL VALUE
- ®  MEAN ANNUAL VALUE
e —— MINIMUM INDIVIDUAL VALUE e T
- ¥  LESS THAN VALUE l 14
- 00— STATION 4F (CONOWINGO DAM)
--0-- STATION 6A (HOLTWOOD DAM)
l |
i Y &
Q.1

' : 197¢ 973
| 1967 1968 1969 1970 1971 1972 |
s YEAR




1000

100

CONCENTRATION (PC I/L)

FIGUR

FTiin

|

T

MONTHLY CONCENTRATION OF
GROSS BETA RADIOACTIVITY IN
WATER SAMPLES
SOLUBLE FRACTION

LESS THAN VALUE
STATION P (8] INTAKE)
STATION P (®| DISCHARGE )

. STATION T ( DISCHARGE CANAL)

56 gl

T 111

i

|

o

T T

|

T

F gl DRoc e 2 o 1 ]
T X i




FIGURE 3.6

| .
OO___ MONTHLY CONCENTRATION OF
- GROSS BETA RADIOACTIVITY IN
oo WATER SAMPLES
-~ INSOLUBLE FRACTION
3 —@— STATION IP(®| INTAKE)
— .- STATION IR(®*| DISCHARGE)
Lo oy STATION IT(DISCHARGE CANAL)
: LESS THAN VALUE
0
S b —
—‘ p—
N
() —
= e
b 3
9 s
p-
é —
[
2z
u po——
O
- 4
o
()
l.O:
Qll ‘é_ljl 1%4 Ll leJl_‘:?+ il éL
|
1971 1972 1§73




IOOE

CONCENTRATION (PCi/L)

=

IR

o

0.1

FIGURE 3.7

& Ik

|

EREA

|

|

MONTHLY CONCENTRATIONS OF GROSS BETA
RADIOACTIVITY IN SURFACE WATER SAMPLES
IN CONOWINGO POND
SOLUBLE FRACTION
9 —e—STATIONS 1P,1Q AND 1T * (NEARSITE)
i --0--STATION &F (CONOWINGO DAM)
i f  a-sTATION 134 (CHESTER INTAKE)

i '\ § LESS THAN VALUE

b

2 STATION 1T UP TO AND INCLUDING 12/3/73 SAMPLE

R A L1l ¢]|l|llii4

e

& 2 &
o711 '¢ . 1972 YEAR 1973



)
o
Q
N
-
y A
w
o
- 4
o
()

FIGURE 3.8

MONTHLY CONCENTRATION OF GROSS BETA
RADIOACTIVITY IN SURFACE WATER.SAMPLES
IN CONOWINGO POND
INSOLUBLE FRACTION
—&— STATIONS 1P,1Q AND 1T# (NEARSITE)
——O--- STATION 4F (CONOWINGO DAM)
vorenlyeeee STATION 13A (CHESTER INTAKE)

: LESS THAN VALUE

2.0
*

—

=0

Seeercons.
-
.”k‘"'
—
—
L .

e

e nq
—

ik an e

|

@

e
e T
-
oo *®
Coolos oot

d

§ R

247 UP TO AND INCLUDING 12/2/73 SAMPLE

..
P

Deaz:

i ‘
Lol ‘
iy [0 10 U O O T O Y A | 14,_6_1-.1M,__,,

e

1971 . '9§2Y EAR 19723




o

CONCENTRATION (PCi/L)

FIGURE 4.I

[ ANNUAL MEAN CONCENTRATION OF
GROSS BETA RADIOACTIVITY IN
WELL WATER SAMPLES

— — MAXIMUM INDIVIDUAL VALUE
- ] MEAN ANNUAL VALUE

———— MINIMUM INDIVIDUAL VALUE
— + LESS THAN VALUE

STATIONS 1U,1V AND 28 (LOCAL)
---O--- STATIONS 7 AND 8 (REMOTE)

|

O
J

O




e S

100 FIGURE 2. a ]
e ANNUAL MEAN CONCENTRATION OF | ‘
o ALP <A RADIOACTIVITY IN | ‘
frioes SOIL SAMPLES ‘
[ ——— RMAXIMUM INDIVIDUAL VALUE
P ® MEAN ANNUAL VALUE
e —— MINIMUM INDIVIDUAL VALUE
7 LESS THAN VALUE
=l —@— STATION IAA (LOCAL) :
--o- STATIONS 3A,4N,5,6G (REMOTE)
10
-
o
a
fa s
x
N
4
u N
- o | o] - |
s -y —_— - - - ——— b - - ‘
T § 4 it
}_.. et —-Jbl-—-—
- —
L S T -
O" 1966 1967 1968 1969 1970 1971 1972
YEAR




100

CONCE®iTRATION (PC 1 /@) —

o

Ql

FIQURE 2.8

ANNUAL MEAN CONCENTRATION OF
NET BETA RADIOACTIVITY IN
SOIL SAMPLES
— MAXIMUM INDIVIDUAL VALUE
@ MEAN ANNUAL VALUE
—— MINIMUM INDIVIDUAL VALUE
LESS THAN VALUE
—o— STATION 1AA (LOCAL)
-o--STATIONS 3A, 4N, 5, 6G (REMOTE)

IERRL

|

T

1966

1967

1968 1969 1970 1971 19
YEAR

SemEe————

e




FIGURE 3.3

g ANNUAL MEAN CONCENTRATION OF
et STRONTIUM-90 RADIOACTIVITY IN
— SOIL SAMPLES
i —— MAXIMJM INDIVIDUAL VALUE
- — @ MEAN ANNUAL VALUE
Lh —— MINIMUM INDIVIDUAL VALUE
—o— STATION 1AA {(LOCAL)
| -0~ STATIONS 3A4N,56G (REMOTE) addar]
o1 1
Ll S ———— - — R
° /1A
:} L. TR B e
'U ) 4k\ / :
& b / "o //
Zz - / ‘wﬁ;\_-...,_
. 4 Bt
= S M SR SO JeES
LY
- n
w
(&)
2
(o)
()
ol
s
'
-
A A
0.01 1966 1967 1968 1969 1970 1971 972 1973
YEAR




FIGURE 5.4

00' A
o \ [l
g R ol
g \ |
g LESS THAN VALUE \\
g —@— STATION IAA(LOCAL) | \!| \/
o < —-0-—STATION 3A 7 1\ ¥
Z [~ | —--%—STATION 4N £
Q ~—a— STATION 5 2
3 ---2---STATION 6G ¢,
0.01 {— .
-
i CONCENTRATION OF
- CESIUM 137 RADIOACTIVITY IN
_ SOIL SAMPLES
0.00! 111 NN 1111L1u§u 411171/| -

2 /23
1971 YEAR 1972 1973



@ 100 FIGURE -1 ,
i ANNUAL MEAN CONCENTRATION OF
— GROSS ALPHA RADIOACTIVITY IN
— SILT SAMPLES
- ——MAXIMUM INDIVIDUAL VALUE
e ® MEAN ANNUAL VALUE
- ——MINIMUM INDIVIDUAL VALUE
~§ LESS ,THAN VALUE
= —e—STATIONS IBB, 4C, 4D, 4t (LOCAL)
---O-BTATION 6F (REMOTE)

10 S

—

O

S

z

Q

o

=

&

()

4

(@)

O

1.0 =
- z\k
- ——;———

0.l 966 1967 1968 1969 1970 1971 972 1973
YEAR




100

CONCENTRATION(PCi/6) &

.
o

O.|

FIGURE 6.2

o ANNUAL MEAN CONCENTRATION OF GROSS
o BETA RADIOACTIVITY IN SILT SAMPLES
- MAXIMUM INDIVIDUAL VALUE
L~ ® MEAN ANNUAL VALUE
ki MINIMUM INDIVIDUAL VALUE
—5— LESS THAN VALUE
— _——@— STATIONS BB,4C, 4D,4E (LOCAL)
--O--- STATION 6F (REMOTE)
-
ti
-
h

1966




FIGURE 6.3

b ANNUAL MEAN CONCENTRATION OF
s STRONTIUM=90 RADIOACTIVITY IN
i SILT SAMPLES
e —  MAXIMUM INDIVIDUAL VALUE
. ® MEAN ANNUAL VALUE
—  MINIMUM INDIVIDUAL VALUE
— 7 LESS THAN VALUE
—ae— STATION | BB (DISCHARGE CANAL)
--0--- STATION 6F (HOLTWOOD DAM)
'cO'F
~
o
O |
Q
o’ —
z
9 o
'
(8 4 -
- - - {» - e
z
w SRS [,
> 2 $
Q0. - 7
() : \ /
wk \ /
N\
e \
- y
— —— v ———
|
| l .L._ I A .
1966 1967 1968 1969 1970 1971 1972 1973

YEAR




ONCENTRATION OF

-

I WS

Q

“(649d INOILYYLNIINOD




FIGURE 7. |

ANNUAL MEAN CONCENTRATIONS OF NET
BETA RADIOACTIVITY IN FISH SAMPLES

MAXIMUM INDIVIDUAL VALUE
w MEAN ANNUAL VALUE

MiNIMUM INDIVIDUAL VALUE
3 LESS THAN VALUE
——e— STATION €C (HOLTWOOD POND)

STATIONS IN CONOWINGO POND NOT EXPOSED TO
UNIT | DISCHARGE

A — STATIONS ITO,1W,IX, 1Y% 41°

STATIONS IN CONOWINGO POND __ . __
EXPOSED TO UNIT | DISCHARGE |

-----—STATIONS ITA,IYB 415, 44, 4P, 4Q,4R,45

CONCENTRATIONS (PCi/G ASH)

o

1.0

A. AFTER SEPTZMBER 1967

8. BEFORE DECEMBER 6 1972
¢. AFTER DECEMBER 6 1972
0. BEFORE SEPTEMBER 1967

|

I

o -

1
1966 1967 1968 1969 1970 1671 1972

YEAR

1973



CONCENTRATION (PCi /G ASH)

FIGURE 7.2

R

l

ANNUAL MEAN CONCENTRATION OF
STRONTIUM 90 RADIOACTIVITY IN
FISH SAMPLES

——— MAXIMUM INDIVIDUAL VALUE
o MEAN ANNUAL VALUE
MINIMUM INDIVIDUAL VALUE
LESS THAN VALUE
—e—— STATION 6C HOLTWOOD POND

100

[ TTTITI

l

——-0---STATIONS ITA IYB, 41544,4P, 4Q
STATIONS IN CONOWINGO
TO UM!T ) DISCHARGE
— & — STATIONS ITO,1W,IX,1YA 418
STATIONS IN CONOWINGO
UNIT 4 DISCHARGE
% MINIMUM BELOW GRAPH SCALE

BOND NOT EXPOSE

POND EXPOSED TO

4R,45
D

o

o

O.l

\ ,I — g —
\| /771" |sAFTER SEPTEMBER 1967
/ 8. BEFORE DECEMBER 6,1972

c. AFTER DECEMBER 6,1972
0. BEFORE SEPTEMBER 1967 |

967 968 1969 1970 1971 1972
1966 19 Eeid

'(573..,



&
¥ .
T 100
o
<
(W
LY
-
x
v
4
W
(W)
Z 10
(W)
1.0
®

FIGURE 7.3

BRI

|

T

QUARTERLY CONCENTRATIONS OF
NET BETA RADIOACTIVITY IN FISH

SAMPLES

————— MAXIMUM INDIVIDUAL VALUE

e MEAN QUARTERLY VALUE
MINIMUM INDIVIDUAL VALUE

$ LESS THAN VALUE
—eo— STATION 25C (PEQUEA CREEK) 4
--0--~STATION 30A (PETERS CREEK)P

L

HRERRRA

|

|

IRERR

T

|

a- A TRIBUTARY TO HOLTWOOD POND
b-A TRIBUTARY TO CONOWINGO POND

t

1

] | ¥
Tﬁﬁ 4TH IST 2ND

1972 YEAR 1973



o

T TTTTT]

CONCENTRATION (PCi/G Ask)

1.0

0.1

FIGURE 7.4

BRI

i

T
|

|

QUARTERLY CONCENTRATIONS OF
STRONTIUM~-90 RADIOACTIVITY IN
FISH SAMPLES

—e— STATION 25C (PEQUEA CREEX)4
---0-—STATION 30A (PETERS CREEK)®

a- A TRIBUTARY TO HOLTWQOD POND
b-A TRIBUTARY TO CONOWINGO FOND

? il R s W
3RO ATH IST 2ND

1972 YEAR 1973




e el e e e e e A S R

_FIGURE 8.1

ANNUAL MEAN CONCENTRATION OF
NET BETA RADIOACTIVITY IN
SHELLFISH SOFT TISSUE SAMPLES

————— MAXIMUM QUARTERLY VALUE

@ MEAN ANNUAL VALUE
MINIMUM QUARTERLY VALUE

% LESS THAN VALUE

—@— STATION © (TOLCHESTER)
—+=f-+— STATION 10 (HACKETTS POINT)
~=:0-== STATION || (SWAN POINT BAR)

IR

|

B

100

*
CONCENTRATION (PCi/G ASH)
o

|

S |
1966 1967 1968 1969 1970 1971 1972 1973
YEAR




FIGURE 8.2

1000
' ANNUAL MEAN CONCENTRATION OF
® NET BETA RADIOACTIVITY IN
% SHELLFISH SHELL SAMPLES
[ — MAXIMUM QUARTERLY VALUE
» ® MEAN ANNUAL VALUE
¢ LESS THAN VALUE
> —9— STATION 9 (TOLCHESTER)
—-=O--= STATION 10 (HACKETTS POINT)
-~=<0--=STATION I| (SWAN POINT BAR)
100 T +
T |
(V)
'< ——
o -
J ‘—’
&
é "':_::.._
E -4 ° T
&
Q W e
Z ®
) 'o S = woryc -~
- YA
——
J
. | 1 | 7
1966 1967 1968 1969 1970 1971 972 1973

YEAR




oy FIGURE 9.I

il ANNUAL MEAN CONCENTRATION OF |
= GROSS ALPHA RADIOACTIVITY IN
. VEGETATION SAMPLES

10
%
=
(¥
\g
&
g
é T
0 L -
'o p—— ! = o
- (2
- MAXIMUM INDIVIDUAL VALUE
B ® MEAN ANNUAL VALUE
| MINIMUM INDIVIDUAL VALUE
— | |=—¢— LESS THAN VALUE
|| |[—e——STATION | (LOCAL)
eeO-— STATIONS 3A,4N,560 (REMOTE)
| i | | 3
0.l 1966 1967 |1968 1969 1970 1971 1972 1973

YEAR



FIGURE S.2

sy ANNUAL MEAN CONCENTRATION OF
W NET BETA RADIOACTIVITY IN
L VEGETATION SAMPLES
- MAXIMUM INDIVIDUAL VALUE
b+ ® MEAN ANNUAL VALUE
e MINIMUM INDIVIDUAL VALUE
., —§ —LESS THAN VALUE
—@— STATION | (LOCAL)
-aO-— STATIONS 3A, 4N, 5,350 (REMOTE)
1000
>
mb—
&P—
St
a
® é"‘ s Y —
EL— "“T“‘
z
W
(- has gE = -
é - — —___4___-‘ b A -_+__ _r_
'OO»—-_ é‘ - 7 " ‘\
. ) // - L
= |
— ——*—-—-- A ( -—-—J}-—-— e
i ] _-T--
- | | —t—
f |
o
'O - v | P |
1966 1967 26 1969 1970 1971 1972 1973
YEAR




FIGURE 6. 3

100 —
o ANNUAL MEAN CONCENTRATION OF
[ STRONTIUM =90 RADIOACTIVITY IN
R VEGETATION SAMPLES I
T
fi\ .
pA
%IO:-—%
g E
§ I
8 -
>
g .
. (o)
VLot
o
p—
T
S
—
RN p——
Ol b—
— [———=WAXIMUM INDIVIDUAL VALUE
il ® MEAN ANNUAL VALUE
- MINIMUM INDIVIDUAL VALUE
| | —LESS THAN VALUE
—@—STATION | (LOCAL)
— |- o---STATIONS 3A, 4N, 5,60 (REMOTE)
l | 1 | | |
1566 1967 1858 |969YEARl97O 197 1972 1973



FIGURE 9.4

N VEGETATION SAMPLES

§ LESS THAN VALUE

~——@—— STATION |
—=-0O---STATION 3A

i1

CONCENTRATIONS OF CS-i37 RADIOQACTIVITY

o — - 3—-=STATION 4N
el STATION 5
- ~-@-—= STATION 60
10—
E \
- O\---L_ -a,
i \ > 4»‘ -
F 1 T -
\ . TN -
o \

: J S
\ I \ \V'A:z\

i

o

CONCENTRATIONS (PCi/G ASH)
BB RRLLL

o

R

|

0.01 &ﬁf“—* .

YEAR 1972

08 B0 O O N O
l /23

1973




FIGURE 10.1

100

e
wa ANNUAL MEAN CONCENTRATION OF
- STRONTIUM SO RADIOACTIVITY IN
— MILK SAMPLES
e ‘

TRATION (PCi/L)
|

CONCEN
|

:

e MA X IMUM INDIVIDUAL VALUE

® MEAN ANNUAL VALUE
MINIMUM INDIVIDUAL VALUE
% LESS THAN VALUE
—&— FARM GROUP A,B,C,D,K(REMOTE)
~=a-== FARM GROUP F,G,H,1,J(LOCAL)
--4--EPA BALTIMORE , MD,

oo WA NS R e SR

1566 1967 1958 1969 1870 a7 1672 1973
YEAR

AR

I




CONCENTRATION (pCi[0) _

o

T TTTH

O
O

FIGURE 10.2

T TTTIT

|

|

MEAN CONCENTRATION OF
137 RADIOCACTIVITY IN
WMiLK SAMPLES

CESIUM

—— MAXIMUM INDIVIDUAL VALUE
® MEAN QUARTERLY VALUE

— MINIMUM INDIVIDUAL VALUE
$ LESS THAN VALUE

—o— FARM GROUPS A,B,C,D,k (REMOTE)
--<0-- FARM GROUPS F,G,H,1,J (LOCAL)

¢ LT

i

|

--®--EPA BALTIMORE MD MONTHLY VALUE

3971 9

I
YEA

R |97é

K2

*ﬁé—l-tfﬂ

{i 42 4

dknd

3 16 W/%

J14
1973

L__J
®/13




. FIGURE 10.3

10,000 .
’ ANNUAL MEAN CONCENTRATION OF

IODINE 131 RADIOACTIVITY IN MILK
SAMPLES

1 MAXIMUM INDIVIDUAL VALUE
o MEAN ANNUAL VALUE
MINIMUM INDIVIDUAL VALUE
,000 v LESS THAN VALUE L
4 MINIMUM OFF GRAPH SCALE
—eo— FrARMS A, B,C,D,K(REMOTE)
-=<0--- FARMS F,G,H,1(LOCAL)
NS,
W rCIAYPCHL
-
. >lOO_ - T
U —
N7 - —
z \
W
g 10— -
v i
| |
e T
® 1966 196 Vean



FIGURE 11,)
1000
- SEMI-ANNUAL MEAN CONCENTRATION OF
— NET BETA RADICACTIVITY IN
I RABBIT MUSCLE
-
-
b
100
~~ —
g
< p ———
<
()
Q. S
L
=
9 - -
T |-
o
[
&
w
=
) :
- — MAXIMUM INDIVIDUAL VALUE
L e MEAN VALUE
- — MIN!MUM INDIVIDUAL VALUE
T LESS THAN VALUE
e -o-STATION 1 (PEACH BOTTOM SITE AREA)
|

1 —_—
1971 e !3672 L |é673 .




FIGURE 11,2

I T 111

|

SEMI-ANNUAL MEAN CONCENTRATION OF

NET BETA RADIOACTIVITY IN
RABBIT SOFT TISSLE

8

I T TTTH

|

CONCENTRAT lON(pCi/sASH)
&)

B

|

T

— MAXIMUM INDIVIDUAL VALUE
& MEAN VALUE
— MINIMUM INDIVIDUAL VALUE

T LESS THAN VALUE

-o~STATION 1 (PEACH BOTTOM SITE AREA)

A e '

T e i3 .&Tz SN ANC ¥
|
YEAR




1000

o
o

CONCENTRATION (pCi/gASH)
R

o

FIGURE 11,3

T

T

A R W
SEMI-ANNUAL MEAN CONCENTRATION OF

NET BETA RADIOACTIVITY IN
RABBIT BOMES

IR

r

T.r + - |

— MAXIMUM INDIVIDUAL VALUE
® MEAN VALUE
— MINIMUM INDIVIDUAL VALUE
T LESS THAN VALUE
-o-STATION 1 (PEACH BOTTOM SITE AREA)

R e

| 966 197 1968 1969 970 1971 1972 1973




FIGURE 11.4
e CONCENTRATIONS OF I0DINE 131
P RADIOACTIVITY IN RABBIT THYROIDS
- MA XIMUM INDIVIDUAL VALUE
=i ® MEAN VALUE
L MINIMUM INDIVIDUAL VALUE
'S —o~ STATION I(PEACH BOTTOM
SITE AREA)
|000:__ T LESS THAN VALUE
pe
P——
3\ p-—
>
x
=~ 100
& B
S -
= I i
W
z
. - —
S "ET i
e v o
p— — ﬁb
— T
o
| 1 i 1 J
10 éléél%ééééGl;élZél?
YEAR 1966 1967 1968 1969 1970 19 M 1972 1973




FICURE 12.1

ANNUAL MEAN VALUES FOR
GAMMA DOSE RATE

MAXIMUM YEARLY VALUE

MAX{MUM WEEKLY READING VALUE
MEAN ANNUAL VALUE .

MINIMUM WEEKLY READING VALUE
MiNIMUM YEARLY VALUE

—@— STATION |A (PEACH BOTTOM STA*I)
-—<O--- STATION 1B (PEACH BOTTOM STA®2)

. -

l l]IlTT

i

' XX =X -
) ﬁ_-l,_:: —"— —— - — - ——_-

O DOSE RAT! MR/ HR

T TTTTI

l

T

@ .

1966

1967

1968

1969

’ =
19720

YEAR

1971

1972

1973




THE ATTA ) FILES AR )FFICIAL RECO¥

FFICE OF REGULATION. THEY HAVE

BEEN CHARGED TO YOU FOR A LIMITED TIM§

PERIOD ANS MUST BE RETURNE 1 THE
CENTRAL RECORDS STATION 00
REMOVED FOR REPRODUCTION M T BF
TOITS/THEIR ORIGINAL ORDER

NI RE 1!\‘1“ DATE




