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I. INTRODUCTION AND SUMMARY

A. INTRODUCTION

A pre-operational environmental radioactivity survey was
initiated in March 1960 for the Philadelphia Electric Company in
connection with Feach EBEottom Atomic FPower Station located in
Feach Bottom Township, York County, Pennsylvania. The initial
loading of fuel into Unit 1, a 40 MWe (net) high temperature,
gas—-cooled reactor, was started on February 5, 1966, and initial
criticality was achieved on March 3, 1966, Shutdown of Feach
Bottom Unit 1 for decommissioning was on October 31, 1974, For
the purposes of this monitoring program, the beqginning of the
operational period for Unit 1 is February S5, 1966, A summary of
the Unit 1 pre-operationsa) monitoring program is presented in a
previous report (1).

Feach EBottom Units 2 and 3 are boiling water reactors each
with a3 power output of approximately 1050 MWe (net), First fuel
was loaded into Feach Eottom Unit 2 on Auwgust 9, 19735,
criticality was achieved on September 16, 1973, and full power
was reached on June 16, 1974, The first fuel was loaded into
Feach Bottom Unit 3 on July S5, 1974, criticslity was achieved on
Augqust 7, 1974, and full power was first resched on December 21,
1974, A pre-operational summary report (2) for Units 2 and 3 has
been i1ssued previously and summarizes the resuwulbts of a8ll
analyses performed on samples collected from Febrivary 5, 19646
through August 8, 1973, Detsiled prcagram descripti n, station
designation, reporting uwnits, abbreviations, etc., are qiven in
that report reflecting the program status at that t . me. Where
changes had been made from the original program, they are
indicated in the appropriate sections of that 4ear’s report. In
qeneral, any such changes have been made to increase the scope
and specificity of the program to fulfill the program objective
and to reflect the latest recommendations of various government
agencies. These changes are detailed in previous reports.,

This report summarizes the results of anslyses performed by
Chemical MWaste Manasgement on samples representing the period
Jarnwary 1 through December 31, 1984 in the Chemical Waste
Management portion of the overall Feach Bottom program.

The objective of this program is to acquire quantitative
data for the concentrations of radiocactivity in environmental
media in the vicinity of the reactor site prior to and during
operation of the reactor 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 radioactivity
levels from those observed during the pre-operational survey.
GCenerally, this 1is done by comparing the observed levels at
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those sampling stations which would be expected from various
consideratons to show maximum effects of plant operation to
levels at stations remote from the site. When possible,
comparison 1is also made to data obtained by various government
agencies., Since there are both natural and man—-made
radioactivity present in the environment which are not related
to plant operation, it is important to wnderstand and adequately
measure these contributions.

A number of radioactive elements occur in nature. The most
important of these are wranium and thorium, along wih their
respective radioactive decay products, and potassium—40 (K-40).
The concentrations of natural radioactivity vary with
geoqraphical location and with time and are primarily dependent
on the concentration of the respective elements 1in the
constituents of the lithosphere. Therefore, environmental
radioactivity meassurements must be performed at a number of
locations representative of the qgeneral qeographical aresa of
interest,

Other radionuclides have been introduced into the biosphere
as a result of the detonation of nuclear devices 1in the
atmosphere. A significant fraction of these nuclides is
generally disseminated throughowut the upper atmosphere with the
fine particulate debris from the detonation. Varying fractions
of the nuclear debris eventually are deposited at ground level,
principally in congunction with precipitation. After their
arrival at ground level, the radionuclides enter so0il 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 radiosctivities are also
introduced into the human diet by analogous processes.,

The deposition patterns of nuclesr debris depend on many
factors including l1stitude, proximity to detonation sites,
annual accumulation of precipitation, and the freauency,
magnitude, location, and altitude of the detonations. In the
absence of detonations, seasonal variations have been noted for
several vyears, including maximum depostion rates in the spring
and summer months and mimimum rates in the late fall or early
winter. Distinct variations have also been noted in individual
precipitations. These latter variations have been attributed to
variations of wmeteorological conditions prevailing during the
respective precipitation events,

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

wperimental values for their concentrations over a period of
several years to achieve statistically-significant data., Such
ann  approach also provides data for seasonal or annual trends in
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the temporal behavior of these concentrations and permits
correlati .rs of these trends with meteoroloqicsal or
climatolozical factors or with krown injections of man-made
radiornuc! .des into the atmosphere.

E. SUMMARY

Except for fish and silt samples, no measurable amounts of
radioactivity were found offsite by the environs radiation
monitoring program which could be attributad to the operation of
PEAFS. The program detected plant relasted radioactivity at very
low levels in two sample types in Conowingo Fond, Cs-137, Cs~134
arnd Zn-6%5 were found in fish samples from offsite locations.
Slightly higher concentrations of these nuclides and Co-60 were
found 1in samples from the plant water discharge system. Silt
samples at essentiaslly all locations showed Cs~137, Cs-134 and
Co~60, Zn=6% was found in one sample. The resulting doses to the
maximum exposed individual were well below 10 CFR S50 Appendix I
design objectives.

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

There was no other measurable envirornmental radioectivity
which is attributed to the operation of FEAFS.
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ITI. FROGRAM DESCRIFTION

The program as 1t existed at the end of the report period is
described below., Since its inception, several changes have been
made to better accomplish the program goasls.

A, Envirornmental Monitoring Stations and Media Collected

The environmental monitoring stations asre described in Table
IX. 1 and are shown in Figures II. 1 through II. 3, In Qeneral,
stations have not been moved significantly since the start of
the program,

B, Sampling and Analysis Frogram

The types of anslysis performed, the frequerncy of sampling
and analysis, the locations of samples, and the number of
analyses per station schedulec for each location as of the end
of the report period, are given in Table II, 2.

A summary of the anaslyses performed on samples representing

January 1, 1984 throuagh December 31, 1984 is qgiven in Table II.
3.
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Station Name

Peach Bottom
Site Area

Peach Bottom -
Weather Station 1

Peach Bottom -
Weather Station 2

Peach Bottom -
Canal Discharge

Peach Bottom Unit 2
Intake

Peach Bottom Site -
Utility Building

Peach Bottom Site -
Information Center

Peach Bottom Site -
Cooling Tower Pord
Bl

Peach Bottom -
Discharge Canal Bank

Peach Bottom -

Peach Bottom -
Discharge Canal

Peach Bottom Units 2
& 3 Intake -
Composite

Peach Bottom -
Canal Discharge -
Composite

Station Location, Direction and
Distance from Peach Bottom Site

Located in Site Area

On Site at Weather Station,
0.3 miles SE of Units 2 43

On Site at Meather Station 2,
0.5 miles N of Units 28 3

On Site at Canal Discharge
1.0 miles SE of Units 28 3

On Site at Unit 2 Intake,
12007 ENE of Units 28 3

Well at Plant Site, 1400° §
of Units 28 3

Well ot Plant Site, 1400° SSE
of Units 28 3

About 1750° ESE of Units 28 3

Located about 2400° SE of
Units 2 & 3 on the Discharge
Canal Bank

On Site in the Station
Discharge Canal, 3300° SE
of Units 28 3

In the Discharge Canal anywhere
between the Peach Bottom Units
2 & 3 Liquid Radwaste Dis-
charge and Canal Exit,

Continuous Sampler on Site at
Units 2 & 3 Intake, 1200 ENE
of Units 2 & 3

Contirwous Sampler on Site at

Canal Discharge 1.0 miles SE of
Units 2 &8 3
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Ervironmental
Media Collected

Vegetation, Small Game

Air Particulate,
Precipitation

Air Particulate,
Precipitation

Discharge Water

Surface Water

Well Water

Well Water

S1lt and Fish
(Charnel Catfish
anvd White Crappie)

Sail

Silt

Fish (Charnel Cat-
fish and White
Crappie)

Surface Water

Discharge Water



Station
No.

Station Name

Peach Bottom Site -

130° Sector Hill

hluo Pa, -
Substation

Conowingo Dam -
Powerhouse Roof

Conowingo Pond,
P‘o

Conowingo Dam -
El, 33’ ML Crab

Conowingo Pond -
Net Trap 8

Conowingo Pond -
Net Trap 15

Conowingo Dam -
El. 33 (Ft.)
Composite

Conowingo Dam -
Downstrean
El, 40 (Ft.) MSL

Conowingo Dam -
Ervironmental
Station

Station Location, Direction and
Distance from Peach Bottom Site

Units 2 8 3

36 miles Hof Units 228 3
0.5 miles N of Maryland
border

8.6 miles SE of Units 28 3
on Powerhouse roof in
Cecil County, Md.

S00° downstream from the
Peach Bottom Station Discharge

In the Conowingo Hydro-Elec-
tric Station about 8.4 miles
SE of Units 2 & 3. MWater is
sampled from a header which
continuously draws pond
water from about elevation
33’ M6l

Located in Conowingo Pond
about 1907 Nof Unts 28 3

Located in Conowingo Pond
about 1.4 miles SE of Units
283

Continuous sampler in the
Conowingo Hydro-Electric
Station, about 8.6 miles

SE of Units 2 & 3. Water 1s
continuously sampled from

3 header which draws pond
water from about elevation
33’ MsL.

West bank downstream of
Conowingo Hydro-Electric
Station about 8.6 miles SE of
nits 28 3

Erwvirormental Monitoring Sta-
tion on west share upstream
of Conowirgo Wydro-Electric
Station about 8.6 miles SE of
Units 28 3
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Envirormental
Media Collected

Air Particulate
Soil

Air Particulate
Vegetation, Soil

Air Particulaie

Silt

Surface Water

Fish (Channel Cat-
fish and White
Crappie)

Fish (Channel Cat-
fish and White
Crappie), Silt

Surface Water

Precipitation

Vegetation,
Soil

Station
Typel(l)
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Station Name

Conowingo Pond -
Near Conowingo Dam

Wakefield, Pa.
Holtuood Dam -
HWydro-Electric
Station

Holtwood Dam -
Hydro-Electric
Station

Holtwood, Pa,

Holtwood Dam -
East Shore Upstream

Holtwood, Pa,

Holtwood Pond

Holtwood Dam -

Hydro-Electric
Station - composite

Holtwood Pond

Mlm'
Maryland Area

COlmip
Maryland

Philadelphia, Pa.
900 Sansom St.

Station Location, Direction and
Distance from Peach Bottom Site

Near middle of Conowingo Pond,

about 8.1 miles SE of Units 28 3

f6 miles E of Units 28 3

5.8 miles M of Units 28 3

5.8 miles W of Units 28 3

5.8 miles M of Units 2 8 3
near Holtwood Dam in
Lancaster County

5.8 miles W of Units 2 & 3
in Lancaster County

5.8 miles W of Units 28 3
near Holtwood Dam in
Lancaster County

Located in Holtwood Pond about
6.2 miles W of Units 2 & 3

Contirwous sampler at Holtwood
Hydro-Electric Station intake

about 5.9 miles W of Units 28 3

Water 1s continually sampled
and collected in a 17" qallon
tank,

Located 1n Holtwood Pond
near the east bank about
10,7 miles MW of Units 28 3

9.6 miles SSE of Units 28 3
in Hartford County

9.9 miles ESE of Units 28 3
in Cecil Comty

43 miles EME of Units 28 3 on
the roof of 900 Sansom Street
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Envirormental
Media Collected

Silt
Air Particulate,
Soil and Vegetation

Surface Water

(through Hydro
Plant)

Air Particulate
(Hydro Powerhouse
Roof)

Vegetation

Silt (above dam)

Sail

Fish

Surface Water

Fish

Well Water

Vegetation

Air Particulate

Station
Type(l)




Station
No.

134

138

14

15
17

k)

Station Name

Philadelphia, Pa,

Chester Water
Intake Pond

Chester Water
Intake Pump
Discharge

Peters Creek
Silver Spring Road

Riverview Road

Peach Bottom
150" Sector Hill

Pilottown Road
Slate Hill Road
Fulton Weather
Station

Peach Bottom Road
Peach Bottom Site

Area

Peach Bottom
Regional Farms

Station Location, Direction and
Distance from Peach Bottom Site

62 miles ENE of Units 2 & 3 on
the roof of 2301 Market Street

On the east shore of Conowingo
Pond at Chester Water Authority
IM“' 2.4 niles ESE of Units
283

At Chester Water Authority
Intake 2.4 miles ESE of Units
283

1,9 miles ESE of Units 2 8 3
3.6 niles N of Units 28 3

4.0 miles ESE of Units 28 3

SSE of Units 28 3

4,9 miles SE of Units 28 3
near Pilottown Road

2.7 wiles EME of Units 28 3
near Slate Hill Road

Fulton Main Weather Station
147 miles ENE of Units 28 3

3.0 mles E of Units 2 & 3 near
Peach Bottom Road

Well in Site Area about
1.5 miles SW of Units 28 3

Nearby Regional Farms surrrounding
the Peach Bottom site on the west

side of Conowingo Pond are
Designated G, J, and 0.
Intermediate distance farms on
distance farms on the east

side of the pond are designated
D, Ly M, and N, Distant fﬂlﬂl
on the west side of Conowingn
Porvl are designated A, B, and C,
and a distant farm on the east
side is designated Farm E, (2)

."‘i[;f H

Envirormental
Media Collected
Air Particulate

Surface Water

Surface Water

Air Particulate
Air Particulate
Air Particulate

Vegetation

Air Particulate

Air Particulate

Air Particulate

Air Particulate

Well Mater

Milk

Gy &y O

Dy Ly M N

A B CE

Station
Type(1)



1. For Station Type, I equals indicator, C equals control,

2. The precise farms involved in the program have changed in some cases due to
circumstances beyond control of the program. The replacement farms are in the same
general locations distributed so as to encircle the site close to and further
away from the Peach Bottom site.
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Type and
Frequency of
Analysis (1)

Gross Beta

2, Water
8, Precipita- Gross Beta
tion Sr-89, Sr-90
(Quarterly)
Radicactive Cs
(Quarterly)
Gross Alpha($)
Gross Beta(5)

¢. Discharge Gross Alpha(5)
Weter  Gross Beta (5)

Gross Alpha
Gross Beta
Uranium
Sr-89, Sr-90

(Semi-anrwally)

Radioactive Cs

(Semi-arvwally)

Gross Beta
Potassium-40
Sr-89, Sr-9
Cs-137, Cs-14
I-13

Type and
Quantity of
Sample

About | cfm
contiruous
flow throuwgh
filter paper
(approx 2"
dian) (4)

Collected Con-
tirwously to
form monthly
m‘“ sample,

Seot; one gal,

Cont inuous
Composite)
ore gal

Spat} one qal.

Cont inuous
Composite

one qal

Spat; one gal.

10

Station
Number (3)

1A, 18, 2,
5, 68, 124,
120, 14, 1S
17, 3, A
364, B

A, .,

S, 68, 12A,
120, 14, 1f
17, 3, %,
334, B

14, 1B, W

Farms A, B,
0, E 6 0y
LN

Farms AC,60J




5. Fish

6, Small Game

7. Earth

8. Silt

Twe and
Frequency of
Analysis (1)

Gross Beta
Potassium-40
Sr-89, 5r-90
Radioactive Cs

Gross Beta
Potassium-40
Sr-89,5r-90
(one fish of
each species)
Gamma Spectrum
(all fish of
each species as
one sample)

Gross Beta and
Patassium—40

of wuo soft
tissve and bone
separately
I-131 of thyroid
Sr-89, Sr-90

of bore

Gross Beta
Potassium-40
Sr-89, Sr-90
Radioactive Cs

Gross Alpha
Gross Beta
Sr-89, Sr-M
Radioactive (s

Gamna Spectrum (Gel1)

Type and
Guantity of
Sample

Stems, leaves
and fruit}

Foods whenever
available} one
container full

Charrel Catfish
and White
&"“9 four
fish each (if
available)

Rabbits, 5 at
each collection
(if available)

Seat} 500
qrams

Sample
Collection
Frequency (2)

Soring, Sumeer,
and Fall

(Quarterly (no
sample when ice
conditions
prevail)

Sem1-anmwally

Sem1-armual ly

Semi-arvwally

Five

Six

Six

Station
Nusber (3)

1,34, W,5,
80,8,23

1X, 41,0,
LEE,6H or &)

1AA, 2,34, W,
9,66

‘.'leuO
04,6

1, Frequency of each tywe of analysis 15 the same as the freauency of sawle collection except where noted,

i

x4

x4

2, Sawling is conducted on the specified frequency unless wwsual conditions, such as an equipment malfunction or

an act of nature, prevent a specific sample from being obtained or analyzed,

3. Mwber indicates locations shown in F\"ﬂ nolp 1.2, v 11,3 and described in Table 1.1

4, Sawle flow rate 1s controlled with Restricting Orifice,

5. Soluble and insoluble radiomuc]ide separately,

& A monthly sasple will be obtained only during those months 1n which the Chester Mater Authority withdraws water

from the pond,

7. Two kinds of vegetation during harvest at all locations except Delta and Conowingo.
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82/11-02/78/84
02/18-02/25/86
02/25-03/0V/84

04/07-04/15/84
04/15-04/22/84
04/22-04/29/84
04.729-05/06/84
05/706-05/12/84
05/12-05/19/84
05/19-05/26/84
05/26-06/03.'84
06/03-06./09/84
06./09-06/16/84
06/16-06/23/84
06/ “3-06/3084
06/30-97/07/84
07/07-07/15./8%
87/15-87/21/84
07/21-07/29/84
07/29-08/04/84
08/04-08/12/84
08/12-08/18/84
08/18-08/25/84
08.725-89/21/85
09/791-09/09/84
29/09-09/15./84
99/15-09/23/84
09/23-09/29/84
09/729-10/07/84
10/807-10-14/84
10714-10/21/84
10/21-10/27/846
18/727-11/04/84
11./06-11/11/86
11111118784
11/718-11/25/84
11/725-12/01/84
12/701-12/05/86
12/799-12/16/84
127096-12/723/85%
12/723-12/29/84

12/731-01/07/86
01/07-01/14784
S1/14-01 /21 /84
S1/21-01 /20704

06./05-06/16/84
06/16-06/23/84
06./23-06/30/84
06/30-07/07/84
e7/87-07/15/84
07/15-07/21/84
87/21-07/29/34
87/29-08/04/84
08./04-08/12/86
08/12-08/18/84
08/18-08/25/84
08/25-09/01/86
05/91-0%/09/84
0%/709-09/15/84
09/15-0%/23/84
09/23-09/25/84
09/29-10/07/84
10/07-10/14.784
18716-10/21/84

10/27-11/064784
1170611710784
1/11-11.18/86
11/18-11/25/86
11/25-12/701/84
12/701-12/09/84
12709-12/16/86
12716-12/23/846
12/723-12/729/84

12/731-01/07/86
01/07-01/15/84
01/15-01/21/86
01/21-01/28/84
91/28-02/04/84
02/064-02/11/84
02/11-02/18/84
02/18-02/25/84
02/25-03/03/84
83/03-03/10.84
93/10-03/17/84
83/17-03/24784
03/24-03/31./84
03/31-04/08/86
04/08-04/14/84
04/14-04/21/84
04/21-04/28/84
05/06-7" "12/84
05/12-05/19/84
05/19-05/26/84
05/26-06/03/84
06/03-06/09/84
06./09-06/16/84
06/16-06/23/84
06/23-06/30/84
06/30-07/07/84
07/07-07/15/84
07/15-07/21/84
e7/21-07/28/84
07/28-08/04/84
08/04-08/11/84

08/18-08/25/84
08./25-09/01/84
09/01-095/08/8%
09/708-09/15/84
09/15-09/22/84
09./22-09/29/84
09/29-10/06/84
10/06-10/13/84
10/13-10/20/84
10/20-10/27/84
10/27-11/03/84
11/03-11/10/86
11710-11/17/784
/71124784
11/724-12/01/84
12/01-12/08/84
12/708-12/15/84
12/15-12/722/84
12/722-12/729/8%

12/731-01/07/86
01/07-01/15/84
01/15-01/21/84
01/21-01/28/84
81/28-02/04/84
02/04-02/11/84
02/11-02/18/84
02/18-02/25/84
02/25-03/03/84
03/03-03/10/84
03/10-03/17/84
03/17-03/724/84
03/24-03/31/84
03/31-04/08/84
04/08-04/14/84
04/14-04/21/84
06/21-04/28/04
05/06-05/12/84
05/12-05/19/864
05/19-05/26/84
05./26-06/03/84
06/703-06/0%/84
06/709-06/16/84
06/16-06/23/84
06/23-06/30/84
06/30-07/07/84
07/07-07/15/84
07/15-07/21/8%
07/21-07/28/84
07/28-08/04/84
08/04-08/11/84
08/11-08/18/84
08/18-08/25/84
08./25-0%/01/84
09/01-09/08/84
09/08-09/15/84
09/15-09/22/84
09/22-09/29/84
09/29-10/06/84
10/06-10/13/84
10/13-10/20/84%
10/20-10/27/84
10/27-11/03/84
11/03-11710/84
11/10-11/17/84
MN/AT7-11/26/84
11/24-12/01/84
12/01-12/08/84
12/708-12/15/84
12/15-12/22/8%
12/22-12/29/84%

12/731-01/07/84
01/07-01/15/84
01/15-01/721/84
01/21-01/28/84
01/28-02/04/84
C2/064-02/11/84
02/11-02/18/84
g2/18-02/25/86
02/25-03/03/84
03/03-03/10/84
03/10-03/17/84
03/17-03/7264/84
03/24-03/31/84
03/731-04/08/84
04/08-04/14./84
04/16-04/21/84
04/21-04/28/84
04/28-05/06/84
05/06-05/12/84
05/12-05/19/84
05/19-05/26/84
05/26-06/03/84
06/03-06/09/84
06/09-06/16/84
06/16-06/23/84
06/23-06/30/84
06/30-07/07/84
07/07-07/15/84
07/15-07/21/866
07/21-07/28/84
07/28-08./04/84
08/04-08/11/84
06/11-08/18/84
08/18-08/25./84
08/25-05/01/84
0%/701-09/08/84
09/08-09/15/84
05/15-09/22/864
09/22-09/29/84
09/29-10/06/84
10/06-18/13./84
10/13-10/20/84
10/20-10/27/84
10/27-11/03/84
11/03-11/10/84
119710-11/17/84
11/17-11/26/84
11/24-12/701/84
12/701-12/08/84
12/708-12/15/84
12/15-12/22/84
12/22-12/29/84



TAOLE I1.3

7

.

112N 01 /07/88 12/731-01/07/87 12, 31 -00/707/% 12/01-01/07/84

»

- ———— -

2 01/07-00/18/86 01/07-M/18/04 © /07-81/i5/84 81/07-01/18/86 0V /07-U1/18/ 64
0V/15-01/721/784 N/18-01/21/64 O /18-01/21/84
CI/721-01/720 786 20 21-0' /28/84

01/28-0 /06,04 Q1/0A-02,04/84

6 02/704-02711 /08 02/06-02/11/780 QR/04-02/11/84 02/ 06-02/11 "84
T O2/11-02/18/86 00/ 1-00718/84 02/11-02/18/84 0T 11-02/10/84
8 02/18-02/25/04 02/1A-02/25/84 02/18-02/25/06 32/18-02/25/84
9 02/25-03/03/84 02/25-75/03/084 02/25-03/0%/8% 02/25-03/03/84
10 03/03-05/10/86 03/0%-05/10/84 03/03-03/10/64 03/03-03/1084
1 03/10-08/17/84 03/1°-6G3/17/84 03/10-03/17/84 03/10-0"/17/84
12 03/17-05/24/04 03/17-03/24/84 03/17-0%3/24/04 03/17-0° /04,5
13 03/26-03/31/86 03/2¢ 3/31/806 03/264-03/31/84 03/24-04/0) "84
14 03/31-04/08/86 03/%) <24,00/84 03/31-06/08/84 03/31-04,00,/86
15 04/00-04/16/84 04/08-14/14/84 04/08-04/14/84 04/08-04/164./04
18 0471600/ /88 06/14-06/21/86 04/14-00/21/86 04/16-04/21/84
17 04/21-06/08/06 0,/21-04/20/84 04/21-00/28/84 04/21-04/20/84
18 04/28-05/06/0% 04/20-05/06/84 04/20-06/06, 34 04/20-056/06/84
19 95/06-05/12/84 05/06-05/12/04 05/06-05/12/864 75/06-05/12/84
20 05/12-08/19/086 05/12-05/19/84 05/.2-08/19/84 05/12-08/19/84
21 [5719-08/26/704 08/19-05/26/04 05/'% 05/726/84 08/19-08,26/84
27 118/26-06/03/84 085/26-04/03/04 08/26-06/03/84 05/06-0./75/84 05/26-06/03/84
23 vb/03-06/09/86 0670360 09/8% 0u/03-06/09/86 06/0%-7,5/00/84 06, L5 04/09/84
29 06, 09-06/10/86 06/709-0¢/16/06 N6/09-06/16/06 06/09 06/16/04 06/09-06/16/84
25 U6/16-06/23/04 06/16-06/28/04 06/16-06/23/0% 06/16-06/23/04 06/16-06/23/84
26 06/2%-06/30/06 06/25-06/30. 8% 06/23-06/30/84 16/25-06/30/84 06/25-06/30/84
27 06/30-07/07/864 06/30-07/07 %% 06/30-07/07/84 06/30-27/07/84 06/30-07/07/84

n
14
10
"
7

02/11-02/18/84
U2/ 18-02/25/04
02/25-03/0%3/84
03/03-03/10/84
03/10-0%/17/64

COLLECTION DATES FOR AIR PARTIC ' ATE SAMPLES COLLELICD  * "ONTIMUED)
IN THE VICINI Y OF PEACH BOTYOM ATOMIC POMER STATION, 198«

38
12/31-01/07/84
01/07-01/15/84
U1/18-01/21/84
01/2'-01/28/84
01/28-47/064/84
62/04-C2/11/84
02/11-u2/18/84
02/18-42/25/04
02,/25-03/03/84
03/0%-03/10/84
03/10-0%/17/84

07/07-07/18/84
07/15-07/21 /04
07/21-07/28/04
07/28-08/04/84 07/20-08/0 84
I0/04-00/11 /84 BR/04-08/11/84

07/07-07/15/84 L7/07-07/15/66
071807721784 04, 15-07/21/84
07/21-07/20/86 07/21-07/208/04
07/20-08/06/0% Q7 /28-08/04/04
08/04-08/11/84 08/064-04/11/04

03/17-03/24/84 03/ 7-03/24/84
03/26-03/31/84 03/84-03/31/84
03 V1-064/08,84 03/3)1-04/08/86
04, 11-04/14/84 04/08-04/14/864

124
01/03-01/09/84
01/09-01/16/84
01/16-01/23/84
01/23-01/30/84
01/30-02/06/84
02/06-02/14/84
02/14-02/21/84
02/21-02/27/84
02/27-03/05/84
03/05-03/12/84
03/12-03/19/84
03/19-03/26/84
03/26-04/02/84
04/02-04/09/84
04/09-04/16/84

04/164-06/21/84
04/21-04/0 878
04/20-05/06/ ' &
05/06-08/12/74
05/12-08/19/84
05/19-05/26/04

07/07-07/15/84
07/18-07/21/784

07/28-08/04/84
08/04-08/11/84

33 U6/11-08/ 15708 G8/11-080/18/04 0B/11-08/18/86 08/11 -0 /18/06 08, 11-08/18/04
34 08/18-00,°5/04 0A/18-08/25/04 08/18-08/25/86 08/18-08/2" /84

.8
L 1)
L 1
AL )
e
“l
L1
“l
s

08/28- 89/01 /84 08/29-09/01, 04
09/01-05/00/84 09/01 09/08/84
07/08-09/18/84 09/08-09/15, &
09/ '5-09/22/0% 09/15-09/22/04
09/22-% " ‘"84 09/22-09/29/84
09/29%) ‘A% 09/29-10/06/04
10706107 "84 10/06-10/13/84

08/2%-09/01/86 “8/25-09/01, 04
0970109708 "84 G9/01-09/08/04
G0R 09715, % 09/08-09/15/84
09/15-09/22/84 09/11-09/22 /%
09/28 -99/29/86 09/52-09/°" ‘84
09/29-10/06/64 09/2" 10/05/04
100610715704 107061071 3784

10/13:10/29/84
10/20-10/27/8%
10/27-1070%/0%
1170810700 3%
A0 11 /08
WA /0008
1H/2602/0) /86
12/01-12/08/84
1270800710 /88
12718 12/720/84
12/22-12/209/04

10/1%-10/20.
00010, 21760
10 R7-11/703/84
UL} B R I
11200-10.7 1 86
1T /4708
VI/ZR6<12/701 0%
12/701-12/06/84
1270812718, s
1274800 20 "0y
1R/ 2%

10/13-10/20/064
10/20-40/727/08
1372711 70%/8
117081171078
10011 /17784

11/726-12/01/84
12/61-12/08/04
1270812715700
1218 02/00706
V127201270984

10/1%-1,/720/04
10/20-10/27/04
10/27-11/0%/84
P08 11/10/84
01121 7/84
A 701 /00708
1 /86-12/01 /784
TR0 12708706
RN 18N
PSR T LY
27 2007008

LB/ 18-08/25/04
0B/2%539/01 /84
0% °01-09/08/84
£9/08-09/16/06
09/18-0%/22/84
09/22-09/29/84
09/29-10/06 /84
10/06-10/13/34
15 1820/06
10/20-10/27 B
10/27-1) 2184
11703-11/710/%4
1011707784
1IAT- 11 /26784
1172602701786
12/701-12/00/84
12/00-12/15/84
1R/NS1R/008/ 6%
13/2818/729 0%

FAGE 13

04/14-06/21/84 04/16-064/23/84

04/21-064/20/84
04/28-05/06/84
05/06-05/12/84
08/12-05/19/84
05/19-05/26/64
05/26-06/03/84
06/03-06/09/84
06,/ 09-06/16/04
06/16-06/23/84
06/23-06/30/84
0C/30-07/07/84
07/07-07/715/84
17/18-07/21/84
0T/21-07/20/84
07/28-08/04/84
Qu/0%- OR/11/84
00/11-0A/10/84
08/18-01/25/84
08/29-09/01/84
€9/01-09/08/84
09/N8-09/15/84
09./15-09/22/84
09/72.-09%/29/84
09/29-10/06/84
10/06-10/1%/84
10/13.10/20/84
10780 10/27/84
10/27-01/70%/84
11703-11710/04
1H0-11/17/784
A7 /06/84
1172612701 /84
12/701-12/08/04
12/08-12/15/84
121812/20/084
12/720-10729/84

04/23-04/30/84
04/30-05/07/84%
05/07-05/14/84
05/164-05/21/84
05/21-05/29/84
05/29-06/04/84
06/064-06/11/84
06/11-06/18/84
06/18-06/25/84
06/25-07/02/84
07/02-07/09/84
07/09-07/16/84
07/16-07/2%/84
07/2%-07/30/84
07/30-08/06/86
00/06-08/13/84
08/13-08/20/84
08/20-08/27/84
08/27-09/064/84
09/04-09/10/84
09/10-09/17/84
09/17-09/24/84
09/26-10/01/086
10/01-10/09/84
10/09-10/18/84
10/18-10/22/04
10/22-10/29/84
10/29-11/08/84
11/705-11/1%/84
181171986
11799-11/26/084
11/26-12/03/84
12/06-12/10/04
12700 -12/12/784
1270 7-12/26/04
12/7284-01/702/88

120
01/03-01/09/84
01/09-01/16/84
01/16-01/23/84
01/23-01/30/84
01/30-02/06/84
02/06-02/14/04
02/14-02/21/84
02/21-02/27/84
02/27-03/05/84
03/05-03/12/84
03/12-03/19/84
03/19-03/26/04
03/26-06/02,/84
064/02-064/09/84
04/09-04/16/84

04/25-064/30/84
04/30-05/07/84
05/07-05/14/84
05/14-05/21/84
08/21-05/29/84
05/29-06/04/04
06,/04-06/11./84
06/11-06/18/84
06/18-06/25/84
06/25-07/02/04
07/02-07/09/84
07/09-07/16, 84
07/16-07/2%/84
07/2%-07/30/84
07/30-08/06 /84
08/06-08/13/04
08/13-08/20/04
08/20-08/27/84
0A/27-09/0404
09/064-09/10/84
09/10-09/17/84
09/17-09/264/84

10/09-10/16/04
10/18-10/22/84
10/22-10/29/84
10/29-11/05/84
11/705-11/13/84
1H213-01719/084
1T19-11/26/06
11/26-12/0%/84
12/06-12/10/04
Y22/ T80
12/07-02/80/04
12/264-01/02/08



35’ V l'_'

bl

PRECIPITATION
(PC/LITER)

PRECIPITATION
(PC/SQ. METER)

NAME OF FACILITY: PEACH BOTTOM ATOMIC PONER STATION

TABLE II.4
RADIDLOGICAL ENVIRONMENTAL MONITORIMNG PPOGRAM ANNUAL SUMMARY

LOCATION OF FACILITY: YORK COUNTY, PA

DOCKEY NO.: 50-277 L 50-278
REPORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANMUAL MEA NUMBER
TYPE OF NUFBER OF  MINIMUM MEAN MEAN MEAN STATION ® OF NOMROUT IN
AMNALYSES ANALYSES DETECTABLE (F) F) (F) NAME REPORTED
PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE RANGE DISTANCE L DIRECTION MEASUREMENTS
GROSS BETA 803 0.006 .026 .27 .029 1A (INDICATOR) 0
(595/600) 1202/720%) 152/52) WEATHER STATION 1
(.007-.078) (.008-.074) (.013-.061) 0.3 MILES SE OF SITE
GArfA "
BE-7 N/A .12 -n 16 18 (INDICATOR) e
(1167143) (43/48) t1n2) WEATHER STATION 2
1.06-.7) (.06-.2) (.07-.7) 0.5 MILES NW OF SITE
K-40 N/A .10 .10 13 120 (CONTROL , ]
(57143 (6/48) (312) PHILADELPHIA, PA.
(.08-.12) (.08-.2) (.09-.2) 62 MILES ENE OF SITE
CS-134 .04 < MDL < MOL < MDL 0
CS-137 .04 < MOL < MOL < MOL Q
GROSS BETA 35 2.5 5 - L 18 (INDICATOR) 0
(1272% (8712) (7/11) WEATHER STATION 2
(2-17 2-7) (2-17) 0.5 MILES NW OF SITE
SR-89 12 N/A 1.0 < MOL 1.0 1B (INDICATOR) 0
(1/8) (1/74) WEATHER STATION 2
(1.0} (1.0) 0.5 MILES NW OF SITE
SR-90 12 N/A -4 .8 .8 @M (CONTROL) 7
(5/8) (3/4) (3/4) CONOWINGO DAM EL. 40 FT. MSL
t.3-.7M (.5-1.5) (.5-1.5) 8.6 MILES SE OF SITE
RAD. CESIUM 15 N/A .2 .3 -3 4M  (CONTPOL) 0
(210 €2/5) €2/5) CONOWINGO DAM EL. 40 FT. MSL
(.2) (.2-.3) (.2-.3) 8.6 MILES SE OF SITE
GROSS BETA 35 2.5 321 264 347 1B (INDICATOR) 0
zs2%) (8/12) (7711 WEATHER STATION 2
(120-500) (8o0-800) (200-500) 0.5 MILES NW OF SITE
SR-89 12 N/A 90 < MOL 90 18 (INDICATOR) 0
(1/8) (1/4) WEATHIR STATION 2
(%90) (90) 0.5 MILES NM OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONMLY.
SPECIFIED LOCATIONS IS INDYCATED IN PAPENTHESES.

{F)

FPACTION OF DETECTABLE MEASUREMENTS AT



TABLE JII.4 (CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POMER STATION DOCKET NO.: 50-277 ¢ 50-27%
LOCATION OF FACILITY: YORK COUNTY, PA REPORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHMEST
REQUIPED LOCATIONS LOCATIONS ANMUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF MINIMUM MEAN MEAN MEAN STATION @ OF NONROUT INE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTEN
TUNIT OF MEASUREMENT) PERFORMED LEVEL tMDL) RANGE RANGE RANGE MEASUREMENTS

PRECIPITATION SR-90 N/A 39 8 Cla (CONTROL)
(PC/5Q. METER) (5/8) /%) CONONINGO DAM EL. 40 FT. MSL
(14-70) - 8.6 MILES SE OF SITE

RAD. CESIUM ! / 30 fA (INDICATOR)
t1710) ’'5) WEATHER STATION 1
(30) - 0.3 MILES SE OF SITE

SURFACE WATER GROSS ALPHA . / ¢ . aF {INDICATOR)
(PC/LITER) INSOLUBLE CONOWINGO DAM EL. 33FT. MSL GRAB
8.6 MILES SE OF SITE

GROSS ALPHA - / X 1LL (CONTROL)
SOLIBLE ’ 2/¢ UNITS 2 € 3 INTAKE-COMPOSITE
{ 0.25 MILES ENE OF SITE

GROSS BETA 2. .l 4F (INDICATOR)
INSOLUBLE / 2a/e (12/ CONOMINGO DAM EL. 33FT. MSL GRAB
{ 8.5 MILES SE OF SITE

GROSS BETA . 3 13A (INDICATOR)
SOLUBLE /4 P CHESTEP MWATER INTAKE POND
2.4 NILES ESE OF SITE

DISCHARGE MWATER GROSS ALPHA . 1M1 (INDICATOR)
(PC/LITER) INSOLUBLE (14 ) CANAL DISCHARGE-COMPOSITE
1.0 MILES SE OF SITE

GROSS ALPHA

GROSS BETA . . . MM (INDICATOR)
INSOLUBLE (11/716) CANAL DISCHARGE -COMPOSITE
(.4-3.9) 1.0 MILES SE OF SITE

GROSS BETA o M (INDICATOR)
SOLUBLE / 4 CANAL DISCHARGE
1.0 MILES SE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES. (F)




TABLE II.4 (CONTINUED)
RADIOLOGICAL ENVIPONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION DOCKEY NOD.: 50-277 € 50-278
LOCATION OF FACILITY: YORK COUNTY, PA REFORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHEST
FEQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBEP
MEDIUM OR TYPE OF NUMBER OF MINIMUM ME AN MEAN MEAN STATION 8 OF NONPOUT INE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) MNAME REPORTED
(UNIT OF MEASUREMENT ! PERFORMED PERFORMED LEVEL fMDL)

RANGE RANGE RANGE DISTANCE C DIRECTION MEASUREMENTS

1V (INDICATOR)
INFORMATION CENTER
MILES SSE OF SITE

WELL WATER GROSS ALPHA 13 N/
(PC/LITER)
ACUG/LITER)

( INDICATOR)
LITY B

(INDICATOR)

H BOTTOM SI

TE AREA
MILES SW OF SITE
( INDICATOR )
OTTOM SITE AREA
5 S OF SITE

CONTROL )
TON, D AREA
LES SSE OF SITE

UPANIUM (A)

(INDICATOR )
DEGREE SECTOR HILL

MILES SE OF SITE

GROSS BETA

( IMDICATOR )
130 DECPEE SFCTOR HILL
9 MILES SE OF SITE

MET BETA

4N (INDICATOR)
COMOWIMNCO DAM AREA
8.6 MILES SE OF SITE

3A (IMDICATOR)
DELTA, PA SURSTATION
3.6 MILES SWH OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY FRACTION OF DETECTABLE MEASUREMENTS AT
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)




MEDIUM OR
PATHWAY SAMPLED
(UNIT OF MEASUREMENT)

SOIL
(PC/GRAM DRY)

SILTY
(PC/GAM DRY)

TABLE II.&

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION
LOCATION OF FACILITY: YORK COUNTY, PA

RAD. CESIUM

GROSS ALPHA

GROSS BETA

SR-89

SR-%0

RAD. CESIUM

GAMMA

BE-7

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS OMLY.
SPECIFIED LOCATIONS IS INDICATED IN PATENTHESES.

REQUIPED
NUMBER OF  MINIMUM
ANALYSES DETECTABLE
PERFORMED LEVEL (MOL)

12 N/A
12 0.1
12 N/A
12 N/A
12 N/A
12 N/A
12 0.1
42

H/A

N/A

INDICATOR
LOCATIONS
MEAN

(F)

RANGE

.233
(8/8)
(.029-.59)

.198
(8/8)
(.066-.36)

4.4
(t10/10)
(1.2-9

3
(7710)
(2-4)

< MDL

027
(10/710)
(.008-.054)

170
(10/10)
(.015-.392)

.95
(2/35%)
(.6-1.3)

12.6
(35/35)
(7.2-17)

CONTROL
LOCATIONS
MEAN

133
(4/4)
(.0539-.164)

.301
(4/4)
(.16~-.429)

4
(272)
(2-5:

3
(12)
(3-3)

< MOL

.027
12/72)
(.025-.029)

.072
(272)
(.050-.094%)

.9
(377
(. 7=1.1)

9.7

(7/n
(6.9-14)

(F)

FAGE 17

(CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

DOCKET NO.: 50-277 C 50-278
REPORTING PERICD: 1984

LOCATION WITH HIGHEST

ANNUAL MEAN
MEAN STATION &
(F) NAME
RANGE DISTANCE C DIRECTION
434 2 (INDICATOR)
t2/72) 130 DEGREE SECTOR HILL
(.277-.59) 0.9 MILES SE OF SITE
.400 66 (CONTROL)
(2s2) HOLTWOOD, PA
(.37~-.429) 5.8 MILES NW OF SITE
6 188  (INDICATOR)
(272) DISCHARGE CAMNAL
(2-9) 0.6 MILES SE OF SITE
4 1EB  (INDICATOR)
(1v/2) DISCHARGE CANAL
(4-4) 0.6 MILES SE OF SITE
< MOL
044 4T (INDICATOR)
(272) CONOWINGO POND NEAR CONOWINGO DAM
(.034-.054) 8.1 MILES SE OF SITE
.296 4T (INDICATOR)
(272) CONOWINGO POMD NEAR CONOWINGO DAM
(.22-.3M) 8.1 MILES SE OF SITE
.95 1BB (INDICATOR)
2/mn DISCHARGE CAMAL
(.6-1.3) 0.6 MILES SE OF SITE
15.2 18B  (INDICATOR)
(777 DISCHARGE CAMAL
(12.9-17) 0.6 MILES SE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT



TABLE II.4 (CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION DOCKET NO.: 50-277 € 50-278

LOCATION OF FACILITY: YOPK COUNTY, PA REPORTING PERIOD: 1984
INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION ® OF NONROUTINE
PATHWAY SAMPLED AMALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE RANGE DISTANCE & DIRECTION MEASUREMENTS
SILY C0-60 N/A .15 < MOL .20 4J (INDICATCR)
(PC/GRAM DRY) (13/35) (5/7) CONOWINGG POND
(.05-.6) (.05-.6) 1.4 MILES SE OF SITE
CS-134 0.1 12 < MOL .19 1BB  (INUGITATOR)
(19/35) (6/7) DYSCHARGE CANAL
(.05-.37) (.19-.37) 0.6 MILES SE OF SITE
CS-137 0.1 37 .15 .51 4T (INDICATOR)
(25/35) (6/7) (7/7) CONOWINGO POND NEAR CONOWINGO DAM
(.09-.8) (.05-.2) (.12-.8) 8.1 MILES SE OF SITE
RA-226 N/A .88 .88 1.1 188 (INDICATOR)
(35/35) (777 (777 DISCHARGE CAMAL
(.38-1.3) (.48-1.6) (.61-1.3) 0.6 MILES SE OF SITE
TH-228 N/A 1.16 .97 1.51 1B8  (INDICATOR)
(35/35) (777 (777 DISCHARGE CANAL
(.51-2) (.5-1.6) (.8-2) 0.6 MILES SE OF SITE
CATFISH GROSS BETA 8u N/A 56 44 68 1X (INDICATOR)
(PC/GRAM ASH) (64/64) (16/16) (16/16) COOLING TOWER POND BY
(15-150) (13-100) (28-150) 0.3 MILES ESE OF SITE
NET BETA 80 N/A 19 35 35 6H (CONTROL)
(9/64) (2716) (2/716) HOLTWOOD POND
(10-30) (20-50) (20-50) 6.2 MILES NW OF SITE
K-40 80 N/A 57 4“0 63 IX (INDICATOR)
(64/66) (16/16) (16/716) COOLING TOWER POND B1
(19-130) (19-86) (34-120) 0.3 MILES ESE OF SITE
SR-89 20 N/A . ] " .8 1X (INDICATOR)
(3/16) (1/74) (1/4) COOLING TOWER POND BY
(.3-.8) (.5) (.8) 0.3 MILES ESE OF SITE
SR-90 20 N/A .89 .96 1.00 1EE  (INDICATOR)
(16/16) (4/4) (4/4) DISCHARGE CANAL
(.57-1.5) (.70-1.3%) (.73-1.5) SE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES. (F)

FAGE 18



TABLE II.4 (CONTINUED)
RADIOLOGICAL ENVIPONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION
LOCATION OF FACILITY: YORK COUNTY, PA

DOCKET NO.: 50-277 € 50-278
REPORTING PERIOD: 1984

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES.

FAGE 19

(F)

FRACTION OF DETECTABLE MEASUREMENTS AT

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED  LOCATIOMS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION ® OF NONROUTINE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE tF) (F) (F) MAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE PANGE DISTANCE & DIRECTION MEASUREMENTS
CATFISH GROSS BETA 80 N/A 1.9 1.7 2.1 4J (INDICATOR) 0
(PC/GRAM MWET) (64/64) (16/16) (16/16) CONOWINGO POMD NEY TRAP 15
(.8-3.2) (.2-3.3) (.9-3.0) 1.4 MILES SE OF SITE
NET BETA a0 N/A .6 1.7 1.7 6H (CONTROL) o
(9/64) (2716) (2716) HOLTWOOD POND
{.5-.8) (1.6-1.8) (1.6-1.8) 6.2 MILES N4 OF SITE
K-40 80 N/A 2.0 1.48 2.2 4J (INDICATOR) 0
(64/64) (16/16) (16/716) CONOWINGD POND NET TRAP 15
(1.0-3.7) (.27-2.3%) (1.4-2.8) 1.4 MILES SE OF SITE
SR-89 20 N/A .02 .02 .02t 41 (INDICATOR) 0
(3/16) (1/4) (2/4) CONOWINGO POND NET TRAP 8
(.012-.0%) .02) (.012~-.03) 0.3 MILES N OF SITE
SR-90 20 N/A .035 . 044 . 044 6H  (CONTROL) e
(16/16) (4/4) (4/4) HOLTHOOD POND
(.015-.065) (1.4-2.1) (1.6-3.2) 6.2 MILES NW OF SITE
GAMMA 20
BE-7 N/7A 1 < MDL 11 1X (INDICATOR) 0
(1/16) (1/16) COOLING TOWER POND B1
(.1 t.1n) 0.3 MILES ESE OF SITE
K-40 N/A 2.12 1.65 2.4 1EE (INDICATOR) 0
(16/16) (4/4) (4/4) DISCHARGE CAMNAL
(1.9-5.2) (1.4-2.1) (1.6-3.2) SE OF SITE
MN-54 .08 < MDL < MDL < MOL 0
FE-59 16 < MOL < MOL < MDL 0
€0.58 .08 < MDL < MoL < MOL 0
MM-60 .08 013 < MOL .013 1EE (INDICATOR) 0
(2716) (274) DISCHARGE CANAL
(.010-.016) (.010-.016) SE OF SITE
IN-65 A6 L0646 < MOL 11 1EE (INDICATOR) ]
(7716) (274) DISCHARGE CAMAL
(.02-.18) (.04-.18) SE OF SITE



TABLE IX.&

LOCATION OF FACILITY: YORK COUNTY, PA

MEDIUM OR
PATHWAY SAMPLED
(UNIT OF MEASUREMENT) PERFORMED

CATFISH
(PC/GRAM WET)

I-13

CS-134

CS-137

BA-140

TH-228

CRAPPIE
(PC/GRAM ASH)

GROSS BETA

MET BETA

SR-90

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS OMLY.
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES.

FAGE

REQUIRED

NUMBER OF  MINIMUM
ANALYSES DETECTABLE

PERFORMED LEVEL (MOL)

- - - -

4“8

48

12

12

N/A

.09

.09

N/A

N/A

N/A

N/A

N’A

INDICATOR
LOCATIONS
MEAN

(F)

RANGE

< MDL

.057
(11/716)
(.008-.07)

.034
(15/16)
(.008-.07)

.9
(1/16)
(.9)

.03
(3716)
(.02-.03)

47
(32/32)
(30-70)

17
(3/32)
(10-20)

50
(32/32)
(35-82)

8
/8
(.5-.5)

.72
(as8)
(.38-1.04)

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION

CONTROL

.007
(1/4)
(.007)

< MoL

.03
(1/4)
(.05

47
(16/16)
(23-90)

< MOL

50
(16/16)
(36-88)

< ML

.93
(4/4)

(.50-1.58)

(F)
20

(CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

DOCKET NO.:

50-277 € 50-278

REPORTING PERIOD: 1984

LOCATION WITH HIGHEST

ANNUAL MEAN NUMBER
MEAN STATION @ OF NONROUTINE
(F) NAME REPORTED
RANGE DISTANCE C DIRECTION MEASUREMENTS
.6 6H (CONTROL) 0
(1/74) HOLTWOOD POND
(.6) 6.2 MILES NW OF SITE
21 1EE (INDICATOR) 0
(4/4) DISCHARGE CANAL
(.026-.07) SE OF SITE
.056 1EE (INDICATOR) 0
(4/6) DISCHARGE CANAL
(.044~.07) SE OF SITE
.9 1X (INDICATOR) 0
(1716) COOLING TOWER POND B1
(.9 0.3 MILES ESE OF SITE
.03 X (INDICATOR) 0
(2/4) COOLING TOWER POND 81
(.03-.03) 0.3 MILES ESE OF SITE
49 41 (INDICATOR) 0
(16716) CONOWINGO POND NET TRAP 8
(31-70) 0.3 MILES N OF SITE
20 41 (INDICATOR) 0
(2/16) CONOWINGO POND NET TRAP 8
(20-20) 0.3 MILES N OF SITE
50 4I (INDICATOR) 0
(16/716) CONDMINGO POND NET TRAP 8
(37-82) 0.3 MILES N OF SITE
.5 41 (INDICATOR) 0
(1/74) CONOWINGO POND NET TRAP 8
(.5-.5) 0.3 MILES N OF SITE
.93 6H (CONTROL) 0
(4/4) HOLTWOOD POND
(.50-1.58) 6.2 MILES NW OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT



TABLE II.4 (CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MOMITORING PROGPAM ANMUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION
LOCATION OF FACILITY: YORK COUNTY, PA

OOCKEY NO.: 50-277 C 50-278
REPORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED  LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION & OF NONROUTINE
PATHMWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MOL) RANGE RANGE RANGE DISTANCE C DIRECTION MEASUREMENTS
CRAPPIE GROSS BETA 48 N/A g.2 2.1 2.3 4I (INDICATOR) 0
(PC/GRAM MWET) (32/32) (16716) (16/716) CONOWINGO POND NET TRAP 8
(1.4-3.1) (.7-3.4) (1.4-3.1) 0.3 MILES N OF SITE
NET BETA 48 N/A .8 < MOL .9 4I (INDICATOR) 0
(3/32) (2716} CONOWINGO POND NET TRAP 8
(.8-.9) (.8-.9) 0.3 MILES N OF SITE
K-40 48 N/7A 2.4 2.20 2.4 41 (INDICATOR) 0
(32/32) (16/16) (16/16) CONOWINGO POND NET TRAP 8
(1.8-3.1) (.93-3.1) (2.0-3.1) 0.3 MILES N OF SITE
SR-89 12 N/A .03 < MOL .03 41 (INDICATOR) 0
(1/8) (1/4) CONOWINGO POND NET TRAP 8
(.03-.03) (.03-.03) 0.3 MILES N OF SITE
SR-90 12 N/A 036 .048 .048 6H (CONTROL) 0
(8/8) (4/4) (4/4) HOLTWOOD POND
(.019-.058) (.026-.069) (.026-.069) 6.2 MILES NW OF SITE
GAMMA 12
K-40 N/A 2.16 2.17 2.3 4J (INDICATOR) 0
(8/8) (4/4) (4/4) CONOWINGO POND NET TRAP 15
(1.5-3.3) (1.4-3.4) (1.8-3.3) 1.4 MILES St OF SITE
MN-54 .08 < MOL < MOL < MOL 0
FE-59 16 < MOL < MOL < MDL 0
co-58 .08 < MOL < MDL < MDL 0
co-60 .08 < MDL < MDL < MOL 0
IN-65 16 .03 < MOL .035 4J (INDICATOR) 0
(3/8) (2/74) CONOWINGO POHD NET TRAP 15
(.02-.05) (.02-.05) 1.4 MILES SE OF SITE
CS-134 .09 .013 < MDL .015 4I (INDICATOR) 0
(4/8) (274) CONOWINGO POND NET TRAP 8
(.007-.02) (.01-.02) 0.3 MILES N OF SITE
CS-137 .09 .025 .01 .032 4J (INDICATOR) 0
(6/8) (174} (3/4) CONOWINGO POND NET TRAP 15
(.007-.08) .o (.007-.08) 1.4 MILES SE OF SITE

MEAN AND RANGE BASED UPON DETECTAPLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT
SPECIFIED LOCATIONS IS IMDICATED IN PARENTHESES. (F)

FAGE 21




MEDIUN OR
PATHWAY SAMPLED
(UNIT OF MEASUREMENT)

- -

VEGETATION
{PC/GRAM ASH)

VEGETATION
(PC/GRAM WET)

TABLE II.4

(CONTINUED)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POMER STATION

LOCATION OF FACILITY:

TYPE OF

ANALYSES

PERFORMED

GROSS BETA

NET BETA

K~-40

SR-90

RAD. CESIUM

GROSS BETA

NET BETA

SR-89

MEAN AMD RAMGE BASED UPON DETECTABLE MEASUPEMENTS ONLY.
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES.

REQUIRED
NUMBER OF  MINIMUM
ANALYSES DETECTABLE
PERFORMED LEVEL (MOL)

n N/A
3 N/A
3 N/A
30 N/A
30 N/A
n 0.04
31 N/A
31 N/A
3 N/A
30 N/7A

YORK COUNTY, PA

INDICATOR
LOCATIONS
MEAN

(F)

199
(18/18)
(130-270)

53
(17718)
(20-100)

151
(18718)
(80-220)

2.7
(7718)
(.7-12)

12.6
(18/18)
(2.4-45)

1.4
(18/18)
(.21-7)

2.1
(18718)
(.59-5 1)

.60
(17718)
(.13-1.3)

1.85
(18/18)
(.44-4.0)

.027
(7718)

(.012-.07)

FAGE

CONTROL
LOCATIONS
MEAN

(F)

RANGE

183
(13/13)
(60-260)

47
(11/13)
(20-60)

142
113/13)
(39-230)

1.9
(4/13)
(.4-4)

8.73
(13/13)
(1.93-23.6)

1.34
(13/13)
1.47-2.9)

2.70
(13/13)
(1.06-5.4)

.7
(1113
(.3-1.4)

2.10
(13/13%)
(.79-4.1)

.035

(4/13)
(.011-,08)

(F)

22
L

DOCKET NO.: 50-277 € 50-278
REPORTING PERIOD: 1984

LOCATION WITH HIGHEST

ANNUAL MEAN
MEAN STATION ®
(F) NAME
RANGE DISTANCE &L DIRECTION
208 23 (INDICATOR)
(5/5) 150 SECTOR HILL
(130-250) 1.0 MILES SSE OF SITE
70 23 (INDICATOR)
(5/5) 150 SECTOR HWILL
(50-100) 1.0 MILES SSE OF SITE
160 ! (INDICATOR)
(5/5) PEACH BOTTOM SITE AREA
(140-190) SITE AREA
12 3A (INDICATOR)
(/3 DELTA, PA SUBSTATION
(12) 3.6 MILES SW OF SITE
32.4 3A (INDICATOR)
(3/3) DELTA, PA SUBSTATION
(8.7-45) 3.6 MILES SW OF SITE
3.4 3A (INDICATOR}
(3/3) DELTA, PA SUBSTATION
(1.4-7) 3.6 MILES SW OF SITE
3.6 6D (CONTROL)
(5/5) HOLTWOOD, PA
(2.5-5.4) 5.8 MILES NW OF SITE
.9 6D (CONTROL)
(4/5) HOLTWOOD, PA
(.3-1.4) 5.8 HILES NW OF SITE
2.9 60 (CONTROL)
«5/5) HOLTWOOD, PA
(1.9-4.1) 5.8 MILES NW OF SITE
.07 3A (INDICATOR)
(1/3) DELYA, PA SUBSTATION
(.07-.07) 3.6 MILES SW OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AY



TABLE II.& (CONTINUED)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANMUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION
LOCATION OF FACILITY: YORK COUNTY, PA

DOCKET NO.: 50-277 & 50-278
REPORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED  LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION ® OF NONROUTINE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE RANGE DISTANCE C DIRECTION MEASUREMENTS
VEGETATION SR-90 30 N/7A 134 139 .198 23 (INDICATOR)
(PC/GRAM MWET) (18/18) (*3/13) (5/5) 150 SECTOR HILL
(.016-.433) (. '5-.328) (.016-.433) 1.0 MILES SSE OF SITE
RAD. CESIUM 3 0.04 014 .020 .026 3A (INDICATOR)
(18/18) (13/13) (3/3) DELTA, PA SUBSTATION
(.0037--.04) (.005-.044) (.010-.04) 3.6 MILES SW OF SITE
MILK GROSS BETA 44 N/7A 970 955 1043 C (CONTROL)
(PC/LITER) (28/28! (16/716) (4/4) DISTANT FARM C
(590-1410) (630-1260) (880-1200) WEST OF CONOWINGO POND
NET BETA a4 N/A 185 200 300 A (CONTROL)
(12/728) (6/716) (1/4) DISTANT FARM A
(100-300) (100-300) (300-300) WEST OF CONOWINGO POND
K-40 4% N/A 870 896 968 B (CONTROL)
(28/28) (16/16) (4/4) DISTANT FARM B
(530-1100) (610-1200) (799-1100) WEST OF CONOWINGO POND
SR-89 o N/A 1 1 2 B (CONTROL)
(1/28) (3716) (1/4) DISTANT FARM B
(1-1) (1-2) 2y WEST OF CONOWINGO POND
SR-90 44 N/A 3.9 3.2 4.9 D (INDICATOR)
(28/28) (16716) (4/74) INTERMEDIATE DISTANCE FAPM D
(1.9-6.8) (2.3-4.6) (2.7-6.8) EAST OF CONOWINGO POND
I-13 16 0.6 .2 .22 .3 J (INDICATOR)
(3/8) (4/8) (1/4) NEARBY FARM J
t.1-.3) (.97-.3) .3 WEST OF COMNOWINGD POND
CS-134 44 10 5 < MDL 5 J UINDICATOR)
(1/28) (1/4) NEARBY FAPH J
(5-5) (5-5) WEST OF CONOWINGO POND
Cs-137 a4 10 3 4 “ E (CONTROL)
(9/28) (1716) (1/4) DISTANT FARM E
(2-4) (4) (4) EAST OF CONOWINGO POND

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY,
SPECIFIED LOCATIONS IS IMDICATED IN PARENTHESES.

FAGE

(F)
23

FRACTION OF DETECTABLE MEASUREMENTS AT



TABLE IX.4 (CONTINUED)
RADIOLOGICAL ENVIROMNMENTAL MONITORING PROGRAM AMNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION DOCKET NO.: 50-277 C 50-278

LOCATION OF FACILITY: YORK COUNTY, PA REPORTING PERIOD: 1984
INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION @ OF NONROUTINE
PATHHAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE RANGE DISTANCE C DIRECTION MEASUREMENTS
RABBIT BONE GROSS BETA 5 N/A 18 18 1 (INDICATOR) 0
(PC/GRAM ASH) (5/5) (5/5) PEACH BOTTOM SITE AREA
(12-25) (12-2%) SITE AREA
NET BETA 5 N/A 9 9 1 (INDICATOR) ]
(1/5) (1/5) PEACH BOTTOM SITE AREA
(9) (9) SITE AREA
K-40 5 N/A 13 13 1 (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(6-26) (6-26) SITE AREA
SR-89 5 N/A 1 1 1 (INDICATOR) 0
(1/5) (1/5) PEACH BOTTOM SITE AREA
(N (1 SITE AREA
SR-90 5 N/A 4.2 4.2 1 (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(2.3-6.4) (2.3-6.4) SITE AREA
RABBIT BONE GROSS BETA 5 N/A 3.3 3.3 1 (INDICATOR) 0
(PC/GRAM MWET) (5/5) (5/5) PEACH BOTTOM SITE AREA
(2-4) (2-4) SITE AREA
NET BETA 5 N/7A 3 3 1 (INDICATOR) 0
(1/5) (1/5) PEACH BOTTOM SITE AREA
(3) 3 SITE AREA
K-40 5 N/A 2.1 2.2 1 (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(1.6-2.6) (1.6-2.6) SITE AREA
SR-89 5 N/A .2 2 1 (INDICATOR) 0
(1/5) (1/5) PEACH BOTTOM SITE AREA
.2) (.2) SITE AREA
SR-90 5 N/A .76 .76 1 (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(.32-1.17) (.32-1.17) SITE AREA
RABBIT THYROID I-131 5 N/A < MOL < MDL 0

(PC/GRAM WET)

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS OMLY. FRACTION OF DETECTABLE MEASUREMENTS AT
SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES. (F)
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TABLE II.4
RADIOLOGICAL ENVIRONMENTAL MOMITORING PROGRAM ANNUAL SUMMARY

(CONTINUED)

NAME OF FACILITY: PEACH BOTTOM ATOMIC POMWER STATION
LOCATION OF FACILITY: YORK COUNTY, PA

DOCKET NO.: 50-277 € 50-278
REPORTING PERIOD: 1984

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED  LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN MEAN MEAN STATION ® OF NONROUTINE
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F) (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE RANGE RAMGE DISTANCE G DIRECTION HEASUREMENTS
RABBIT SOFT TISSUE GROSS BETA 5 N/A 162 162 1 (INDICATOR) 0
(PC/GRAM ASH) (5/5) (5/5) PEACH BOTTOM SITE AREA
(150-190) (150-190) SIVE AREA
NET BETA 5 N/A 47 47 1 (INDICATOR) 0
(3/5) (3/5) PEACH BOTTOM SITE AREA
(30-60) (30-60) SITE AREA
K-40 5 N/A 134 134 1 (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(92-160) (92-160) SITE AREA
RABBIT SOFT TISSUE GROSS BETA 5 N/A 2.2 2.2 1 (INDICATOR) 0
(PC/GRAM HWET) (5/5) (5/5) PEACH BOTTOM SITE AREA
(.66-3.1) (.66-3.1) SITE AREA
NET BETA 5 N/A .8 .8 1 (INDICATOR) 0
(3/5) (3/5) PEACH BOTTOM SITE AREA
(.4-1.2) (.4-1.2) SITE AREA
K-40 5 N/A 1.7 1.7 ! (INDICATOR) 0
(5/5) (5/5) PEACH BOTTOM SITE AREA
(.64-2.3) (.64-2.3) SITE AREA
RABBIT MUSCLE GROSS BETA 5 N/A 180 180 1 (INDICATOR) 0
(PC/GRAM ASH) (5/5) (5/5) PEACH BOTTOM SITE AREA
(110-210) (110-210) SITE AREA
NET BETA 5 N/A 50 50 1 (INDICATOR) 0
(2/5) (2/5) PEACH BOTTOM SITE AREA
(40-60) 140-60) SITE AREA
K-40 5 N/A 178 178 ! (INDICATOR) 0
1{5/5) (5/5) PEACH BOTTOM SITE AREA
(128-230) (128-230) SITE AREA

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES. (F)
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TABLE II.4

(CONTINUED )

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: PEACH BOTTOM ATOMIC POWER STATION

LOCATION OF FACILITY: YORK COUNTY, PA

INDICATOR
REQUIRED LOCATIONS
MEDIUM OR TYPE OF NUMBER OF  MINIMUM MEAN
PATHWAY SAMPLED ANALYSES ANALYSES DETECTABLE (F)

(UNIT OF MEASUREMENT) PERFORMED PERFORMED LEVEL (MDL) RANGE

- - -

RABBIT MUSCLE GROSS BETA 5 N/A 2.6
fPC/GRAM MWET) (5/5)

(2.2-2.9)

NET BETA 5 N/A .7
(2/5)
(.6-.8)

K-40 5 N/A s.5
(5/5)
(2.1-3.0)

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES. (F)
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DOCKET NO.: 50-277 € 50-278
REPORTING PERIOD: 1984

LOCATION WITH HIGHCST

ANNUAL MEAN NUMBER
MEAN STATION @ OF NONROUTINE
(F) NAME REPORTED
RANGE DISTANCE C DIRECTION MEASUREMENTS
2.6 1 (INDICATOR) o
(5/5) PEACH BOTTOM SITE AREA
(2.2-2.9) SITE AREA
¥ 4 1 (INDICATOR) 0
(2/5) PEACH BOTTOM SITE AREA
(.6-.8) SITE AREA
2.5 1 (INDICATOR) 0
(5/5) PEACH BOTTOM SITE AREA
(2.1-3.0) SITE AREA

FRACTION OF DETECTABLE MEASUREMENTS AT
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III. PROCEDURES AND EFA RESULTS

Detailed sample collection and handling procedures and
reporting procedures are gqiven in 3 previous report (2). The
sample preparation and analytical procedures as well as
equipment specifications sre a8lso given in an earlier report
(4), A summary of the current procedures is given in Appendix 1.

No changes were made in the analytical procedures for 1984.

The results of participation in the EFA Intercomparison
Frogram using these procedures are given in Appendix 2.
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Sample Medim

Air Particulate

Precipitation

Well Water

Soil, Silt

Fish

Type of Analysis

Gross Beta
Gamna Spectrum

Gross Beta
Sr-89

Sr-90
Radioactive Cs

Gross Alpha
Soluble
Insoluble

Gross Beta
Soluble
Insoluble

Gross Alpha
Gross Beta
Uranium

Sr-89

Sr-90
Radioactive s

Gross Alpha
Gross Beta
K-40

Sr-89

Sr-90
Radioactive Cs
Gamma Spectrum

Gross oeta
K-49

Sr-89

Sr-90

Gamna Spectrum

Sample Size
Analyzed

Filter
1100-1500 o3

500 ml
1000 ml
1000 »l
1000 ml

1000 nl
3500 wl

1000 ml
3500 ml

1000 wl
1000 »l
1000 ml
1000 al
1000 ml
1000 wl

2 q dry wt,
2 g dry Wt
1 g dry wt,
75 g dry wt,
75 q dry wt,
qu“o
300-1000 ¢
dry wt.

200 mg ash
10-20 mg ash
5 qash

S g ash
200-1500 ¢
orig. wt,

Linit of
Detection (2)

0,008 pCi/n3
(3

2 pCi/liter

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

0.6 pCi/liter
0.4 pCi/liter

2 pCi/liter
0.5 pCi/liter

0.5 pCi/liter
2 pCi/liter

0.03 uvg/liter
0.4 pCi/liter
0.2 pCi/liter
0.3 pCi/liter

0.8 pCi/q dry wt,
1 pCi/q dry wt.
0.04 pCi/g dry wt,
0.01 pCi/g dry wt,
0.004 pCi/g dry wt.
(3)

10 pCi/g ash
1 pCi/q ash
0.1 pCi/q ash
(3

FAGE 31

Reporting Unit

pCi/n3
pCi/m3

pCi/liter, pCi/m2
pCi/liter, pCi/m2
pCi/li‘er, pCi/n2
pCi/liver, pCi/n2

pCi/liter
pCi/liter

pCi/liter
pCi/liter

pCi/liter
pCi/liter
ug/liter

pCi/liter
pCi/liter
pCi/liter

pCi/g dry wt.
pCi/q dry wt,
pCi/g dry wt,
pCi/g dry wt.
pCi/g dry wt,
pCi/g dry wt.

pCi/g ash
pCi/g ash
pCi/q ash
pCi/q ash
pCi/g

Systematic
Uncertainty of
the Analysis
(percent of)
result) (4)

(S

+/-10
+/-15
+/-10
+/-10

+/-20
+/-20

+/-10
+/-10

+/-20
+/-10
+/-10 (4)
+/-15
+/-11
+/-11

+/-20
+/-15
+/-15
+/-195
+/-15
+/-15

+/-10
+/-18
+/-15
+/-10



Systematic

Uncertainty of
the Analysis
Sample Size Limt of (percent of)

Sample Medium Type of Analysis Analyzed Detection (2) Reporting Unit result) (4)
Vegetation Gross Beta 200 mg ash 10 pCi/q ash pCi/q ash +/-10

K-40 20 mg ash 1 pCi/q ash pCi/q ash +/-10

Sr-89 10 g ash 0.2 PCi/q ash pCi/q ash +/-15

Sr-90 10 g ash 8,05 pCi/q ash pCi/g ash +/-11

Radioactive Cs 10 q ash .08 pCi/g ash pCi/q ash +/-10
Rabbit Gross Beta Muscle,

Soft Tissue and

Bone, Separately 200 mg ash 10 pCi/q ash pCi/g ash +/-10

K-40 MICQ Soft

Tissve and Bone 20 mg ash 1 pCi/q ash pCi/q ash +/-10

I-131 Thyroid Total Thyriod é pCi/thyroid pCi/thyroid (5

Sr-89 Bone 10 g ash 0,3 pCi/q ash pCi/q ash +/-15

Sr-90 Bone 10 q ash 0.1 pCi/q ash pCi/q ash +/-16
Milk Gross Beta 200 mg ash 10 pCi/q ash, pCi/liter +/-10

75 pCi/liter
K-40 20 mg ash 1 pCi/q ash, pCi/liter +/-10
8 pCi/liter

Sr-89 1 liter 1 pCi/liter pCi/liter +/-15

Sr-90 1 liter 0.3 pCi/liter pCi/liter +/-10

I-131 4 liters 0.2 pCi/liter pCi/liter +/-10

Cs-137 1 liter 2 pCi/liter pli/liter +/-10

Cs-134 1 liter 2 pCi/liter pCi/liter +/-10
FOOTNOTES

1, Defined as the result corresponding to two standard deviations in the net counting rate assuming typical count times,
!i.l“’ ete,

2, Linits of detection are a function of sample volume, anzlytical methods, and instrument sensitivity. The values stated
abave are typical of those obtainable under the procedures used, Chemical yields, solids content, etc. will vary between
samples and cause the sensitivity to change.

3, Linit of detection varies with sample si1ze and type (1.e, qeometry and internal absorption), with the specific nuclide in
question and with the «uxture of nuclides present,

4, Estimated overall error of measurement at levels where the counting errar is not dominant,
5. There is no significant other systematic error compared to the counting error,

&, Or 0,03 vg/liter due to the low concentrations normally found.
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IV,

DISCUSSION OF RESULTS

data tables snd figures following this section and are discussed
below according to sample type., Results of arnalyses which are
performed on ashed samples of food products are reported in
units of pCi/q original sample in addition to pCi/q ash. This is
dorne to enable one to more easily estimate doses to man by
reporting concentrations of radioactivity in food products, as
determined by the radiation monitoring proaram, in terms of the
sample state which is eaten by man. The results reportad in
these wunits, however, offer poorer comparisons of data because
biological variables, such a3s water content, qreatly affect the
results, Results reported as radioactivity concentrations in
terms of the ashed weights eliwinate these variables and put the
data on a more uniform basis for comparison. For this reason,
the grapns in this report which are intended to show comparisons
of concentrations of radioactivity between locations and time
periods illustrate data reported in terms of the ashed weight,
not the original sample weight,

All results are Qqiven with an error corresponding to two
standard deviations 1n the net count rate except for K-40 which
15 qenerally 10X when significantly above the detection limit.
Results which are less than the calculated error are reported as
less than <) the value corresponding to the error.

The heading "radioactive cesium" is uwsed to indicate total
radio~cesium which is the result from beta counting the
radiochemically-separated cesium fraction. Where the nuclides
are measured individually 1t is so indicated in the neading.

In calculating averages, reswults reported as "less than'" a
value are included as that value, The average of a3 series of
rumbers  which contains 38t least one real rnumber is qiven as &
real number. If all of the rnumbers i1in a8 series to be averaqed
are "less than" numbers, the average value is qiven as a "less
than" value, The deviation listed with means is eaqual to two
standard deviations of the data comprising the mean.

In the discussion of data, general trends in the data are
stressed as are comparisons of results from stations which would
most likely be affected by Feach EBottom Atomic Fower Station
(FEAFS) operation, with data from those which are more remote
from the site. Because of the presence of qernerally lower levels
of radioactivity in the envirornment compared to earlier periods
of atmospheric nuclear testing, precise trends tend to become
obscured in the normal variability of data.

The results obtasined from the program are presented in the




A. AIR FARTICULATES

The values of the concentrations of gross beta radioactivity
obhserved in air particulate samples are listed in Tables IV.1.1
through IV.1.4 and are presented graphically in Figures IV.1.1
and IV.1.2., Gamma spectral analyses are qiven in Table IV.1.5.

For comparative purposes, stations have been divided into
three groups. Grouwp I, which is on the Feach Bottom site and
closest +to the plant release points, consists of Stations 1A,
18, and 2. Grouwp II rings the site at further distances and
consists of Stations 3A, 4B, 5, 4B, 14, 15, 17, 31, 32, 33A, and
38, Grouwp III, which is in FPhiladelphia, Fennsylvania serves as
a reference aqrouwp and ccasists of Stations 12A and 12D,

Gross beta radioactivity concentrations were qenerally below
0.04 pCi/m3 throughout the yYear. Values tended to be lower in
the fall although the normal arrmwal trend is becoming obscured
at these low activity levels. Variability between weeks appears
to be related to precipitation, which scavenges particulates
from the air. Higher values were seen during the second week 1in
December. The appearance of these levels at a3ll of the stations
in Groups I and 11 at approximately the same values makes 1t
unlikely that they were due to the operation of FEAFS., The data
are typical of those seen during the absence of vecent nuclear

testing.,

As can be seen from Figures IV,1.1 and IV.1.2, there was no
significant difference between the values obtained for the three
Qroups of stations indicating no effects due to FEAFS
operations.,

Figure IV.1.3 shows comparable trends and values over the
period shown for all three qroups of stations even though the
composition of the groups has been changed by adding more
sampling stations. This was also true for the period omitted,
This would indicate that the distribution of activity over the
entire area is relatively uniform and is not affected by FBEAFS.

GCamma spectrum measurements are made on monthly composite
samples from each station. These samples generally consist of
a8ll weekly samples for the month from the qiven station taken
together. Results of these analyses are given in Table IV.1.,5.
Naturally-occurring Be-7 was detected by Geli gamma spectrometry
in the majority of the samples 3% has been the case in the past.
Naturally-occurring K-40 was measured at or near the detection
limit in a few samples. No other nuclides were present above the
minimum detectable level.

No contribution from the operation of FBAFS i1s indicated.
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B. FRECIFITATION

The concentrations and surface densities of gross beta,
Sr~-89, Sr-90, and Cesium radioactivity in precipitation samples
collected at Stations 1A, 1B, and 4M are presented in Tables
IVi2:1 8and IV.2.2,

Most of the radioactivity in precipitation samples is in the
form of particulates which are washed out of the air by rainfall
and collected in sample containers. Since most of the
particulate materiazl is washed out in the initial part of a3
rainfall, the surface density, i.e., pCi/m2, is used in addition
to concentration (pCi/1), becsuse it tends to minimize the
effect of sample volume. Lack of complete correlation with air
particulate values comes about because rainfall generally does
not occur a3t frequent intervals, The dependence of the activity
levels on the precise conditions occurring at the start of each
rainfall can cause wide varisblity between samples even when
taken over limited geoqgraphicasl areas.

Similar to air particulate values, the qross bets
radioactivity concentrations in precipitation samples collected
at Stations 1A and 1B did not show any spring increase that was
typical of previous year’s data. Individual monthly samples
ranged from undetectable to approximately 20 pCi/l,
Corresponding surface densities were mainly in the low hundreds
of pCi/m2. There did not appear to be any discernible difference
between locations. The values observed were similar to those
seen 1in earlier years and are in the range of preoperational
data,

The values of monthly aQross beta radioactivity
concentrations observed 1n the precipitation samples collected
at Station 4M are similar to those from comparable samples from
Stations 1A and 1B except that they are generally slignhtly lower
whern compared as pCi/m2, This has been the case since 1974 and
was seen in seversl years during the pre-operational period.

Sr—-89 radioactivity was found in one of the samples probably
due to counting statistics.,

Sr-920 radioactivity concentrations where measurable were
qenerally a few tenths of a8 pCi/Zl., Surface densities were
generally in the tens of pCi/mZ. A high value of 150 pCi/mZ was
seen at Station 4B, These levels are comparable to what has been
abserved in previous periods when there was no nuclear testing.
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Cesium radioactivity concentrations and surface densities at
Stations 1A, 1B, and A4M were generslly undetectable to 0.3
pCi/ls Corresponding surface density ranged up to 30 pCi/m2. Due
to the unpredictable nature of precipitation and limlited data
available it is not possible to correlate the Cesium
radioactivity with FEBAFPS operation.

The observed radioactivity concentrations at Station 1A, 1E,
ard 4M show the wvariasbility typical of precipitation and
collectively do not indicate any contribution from the operation
of FEAFS.

C. SURFACE WATER AND DISCHARGE WATER

The concentrations of Qross alpha and Qqross beta
radioactivity in the soluble and insoluble fractions of surface
water and discharge water grab samples are given in Tahles
TV.3.1 and IV.3.3, Similar values for the composite samples from
Stations 1LL, 1MM, 4L and &1 are given in Tables IV.3.2 and
IV.3.4, Mean radioactivity concentrations are qgiven in Tables
IV.3.1 through 1IV.3.4. Comparative monthly and annual values
are presented in Figqures IV.3.1 through IV.3.4.

The reporting wnit for the insoluble fractions was changed
back to pCi/l to permit comparison with dats generated in other
parts of the FEAFS program.

Gross alpha radioactivity was generally undetectable in the
soluble fraction. The gross alpha radioactivity concentrations
in the insoluble fraction were generally below pCi/l, The higher
values of 5 pCi/l were found at Station 4F and corresponded to
high sample weights., These values are consistent with those seen
in the preoperational period,

Data for aross beta radioactivity concentration in surface
water and discharge water samples are shown in Figures IV.3.1
through IV.3.4, The values obtained for the soluble fraction
were generally between the lower detection limit of
approximately 2 pCi/1l and 5 pLi/l, Results for the insoluble
fraction were wsually in the range of undetectable to 2 pCi/l.
Occasional high values, e.q. 70 +/- 10 and 11 +/- 1 pCi/l as
seen at location 4F, occured when the amount of solids in the
sample was laraqe,

Figqure 1IV.3.2 compares the gross beta radioactivity in the
insoluble portion of samples taken from Stations 1Q and 1M, The
values obtained are qenerally comparable except for 3 months
during which the amount of silt in the samples from Station 1M
was hi Qho
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No significant differences bpetween grab samples and
composite samples were observed i1in the qQross alpha and gross
beta radioactivity concentrations.,

The similarity of results among stations shows no wndication
of any measurable radiosctivity in receiving water bhodies due Lo
the operation of PEAFS during the period of this report.,

D. WELL HWATER

Results of the analysis of well water samples for Qross
alpha, 9gross beta, Sr-89, Sr-90, Cesium radioactivity, and
uranium are qiven in Table IV.4.1.

Radioactivity in well water samples generally arises from
the leaching of naturally-occurring nuclides from the rocks and
s0il past which the water flows. As levels of the water table
changes, variations can be encountered in the flow pattern
followed by the water in 3 given well, This can cause changes 1in
the radioactivity content of the water since the leachability of
the radioactivity varies as the permeability of the soil and
rock encountered by the water differs. An additional factor
which can change radioactivity concentration is the well usage.
A well which is wsed at a8 constant rate tends to maintain a more
constant radioactivity level. Lack of usage can cauwse buildup of
radioactivity concentration if conditions very close to the well
are amenable to leaching, or it can casuse concentrations to
decrease if water from the major sources of the radioactivity
does not reach the well when samples are taken.

Gross alpha radioactivity concentrations were generally
fournd to be below the detection limit of several tenths of a
pCi/Zl., This 1is consistent with datas from the Units 2 and 3
preoperational period.,

One of the qross rets values was at the detection limit of 2
pCi/l, The remainder of the samples had wndetectable levels.

Uranium was detectable in the majority of the sam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>