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2.0 PROGRAM DESCRIPTION

As of October, 1984 there were forty locations within a radius of about 15

miles from the PNPP site included in the monitoring program. The number

and location of monitoring points were determined from predictions of the
highest expected offsite environmental concentrations, For these predictions,
the plant effluent source terms provided the release rates of various radioisotopes.
Then site hydrology, meteorology, and design parameters were used to calculate
dilution and dispersion factors and probable decay times, Other factors
considered were applicable regulatory guidelines (Appendix I to 10CFRS0,
Regulatory Guides 4.1, 4.2, and 4.8), population distribution (from environmenta)
report), ease of access to sampling stations, security, and future program
integrity (e.g9., not placing TLDs near areas under construction or where

the potential for vandalism is high), In addition, certain locations where

PNPP operations are unlikely to affect levels of radiation or radiocactivity

were selected as control locations,

The PNPP radiological environmental monitoring program fncludes the measurement
of ambient gamma radiation by thermoluminescent dosimetry; the determination
of gamma emitters in shoreline sediments and fish; the determination of gross
beta and gamma emitters in air particulates; the measurement of airborne

[«131 in charcoal cartridges; the measurement of gross beta, gamma emitters,
and tritium in water; and the determination of gamma emitters and [-131 in
milk, These media and analyses were selected since they provide measurements
of radiation and radioactive materials in those exposure pathways and for
those radfonuc)ides which Tead to the highest potential radiation exposures

of Individuals resulting from station operation, In addition, beyond the
minimum program requirements, fodder and food products were collected annually
(starting in 1982) and analyzed for gamma emitting nuclides., Also, starting
in August, 1983, sediment, water, and milk samples were analyzed for Sr-89

and 5r-90,

The preoperational radiological environmental monitoring program for rerry
was Inftialed in 1981, The program 15 summarized in Table 1, Table 2 describes
sample locations, associated media, approximate distance and direction from


















=01

Table 2
(Page 2 of 6)

Sample Locations and Media for the Perry

Radiological Emvirommental Monitoring Program for 1984

Date
Location Cistance 1 Sampling

%o Description (Miles) Direction Media Began

7 Site Sowndary; Lockwood Road Bus Turnaround 0.6 NE T May 1981
On tree om right, 100 feet past the turnaround

-] Site Boundary; Tree Line 0.8 ENE TLD May 1981
1000 feet N of location #2 on tree near rusted
Banyre spreader

9 Site Boundary; Tramsmission Line Tower 0.7 ESE T May 1981
Third tower from Antioch Road toward the plant

10 Site Boundary; Southsoutheast Cormer Security Femce 0.8 SSE TLD May 1981
On pole at turn in the fence

11 Site Bowundary; Tramsmission Line Tower 0.6 SSwW TLD May 1981
On tower &t S¥ cormer of Center and Parmly Roads

12 Site SBoundary, Transmission Line Tower 0.6 WSW TLD May 1981

Access road from N side of Parmly just W of location
# 5, left at first turn after 90 degree left; TLD on
tower to right

See foolmotes at end of table.
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Table 2
(Page 3 of 6)

Sample Locitions and Media for the Perry
Radiological Envirommental Monitoring Program for 1984

Date
Location Distance m Sampling
Po. Description (Miles) Direction Media Began
13 Madisom-on- the-L ake 4.7 ENE T May 1981
At end of Whitewood Drive, N of Chapel Road, WN side
of twnarcund on pole #835803
14 Hubbard Road (South of North Ridge Road) 4.9 E T May 1981
On pole #28974 on & side of road, S side of McMackin
Creek
15 Nadisom Sebstation (Eagle Street) 5.1 ESE o May 1981
First pole mext to substatiom mear railroad tracks
16 Daytom Road (North of Interstate 90) 5.0 SE o May 1981
On pole #572203 on left after dirt &riveway which
is just after the sharp left om Dayton after
crossing [-90
17 Chadwick Road (Cul de Sac South of Interstate 90) 5.2 SSE TLD May 1981
On pole #276222/1122011; last pole on left
13 Blair Road 5.0 S T May 1981

On pole on left just after road makes 90 degree
left corve from south to east heading toward Grand
River Sridge.

See footnotes at end of table.
















4 Miles

LEGEND

Statwon No Media Direction

| A "o ENE
LD i
A TLD St
An TLD s
A TLD
TLD
TLop
TLD
T\D
LD
TLD
TLD
LD
Lo
Lo
LD
LD
TLD
WD
LD
Sediment Fish
Sediment
Ml k
Miik

Milk

Water

A '\
Water

Wates

F oot Product
F ood Productns

F ood PVroducty

PNPP ENVIRONMENTAL
MADMOLOGICAL MONITORING PROGAAM
SAMPLING LOCATIONS WITHINSMILESOF BIT

PIRRY NUICLEANRPIOWNENRPLANT Y A 2

TME LLEVELAND LT
LAMMAINA T INGLCEP AN Y

Figure 1




LAKE ERIE

\ Lgnia a
'.».' ‘
WEW y

'/
™ g
Mantor onithe Lane .

)"“ [

Kk CO A s e
2 MM{OA Co \ \\ I o
' 'l ‘ \ 'y
e y { A l. '
‘ ‘.‘ n/ \{ L
b & "l*’l .
L] ' -




Also Availahe On
Apc"llre (f.rd

L
ey
-
@ APERTURE
CARD
0 1 2 3 4 5 10 Miles
L SR S— S— m—
LEGEND
Station No. Media irection
6 Ait « TLD ~ (Control) SSw
22 TLD swW
} 4 23 TLD WSW
D o L 24 TLD (Control) W
: LT 27 Sediment WSW
A ey o 28 Water (Control) ENE
Arpngion P2 32 Fish — Sediment (Control) WSW
< ' » 33 Miik (Control) [
L.
(7 AR IR -
s . ’ Mocw Lreee ‘\.
‘l . r " L
) LR -~ .‘ -
o oHaw
My J
"I " :
™3 .- “rmRon e : ‘ PNPP ENVIRONMENTAL
ey ""J_" RADIOLOGICAL MONITORING PROGRAM
g SAMPLING LOCATIONS ~SMILES FROM SITE
L]
PEARY NUCLEAR POWEN PLANT 1 & 2
[ ‘i o THE CLEVELAND ELECTRIC
. ILLUMINA TING COMPANY
Figure 2






9
Radiation

Gamma

admma




Alrborne y
aross

Particulate 2ar
didilEe>d adamma

orne | : [
€ lgdine-




Time (Years, Quarters)

1983
3

Fish/Sediment

ai/api3)

mitk ‘4

Feed/Silage e

+— e —

Vegetation I T
, . e LR SEN D URD BT TR O SR e AR S

(1) TLD collections are monthly and annually. Dots represent the annual TLD collection
(2) Water samy ' nn 15 conducted monthly

(3) Air lodine (A1) and Air Particulate (AP) sampling is conducted weekly
(4) Milk sampling is conducted monthly from November through March and semi-monthly

otherwise

FIGURE 3. SAMPLING MEDIA MILESTONES FOR THE PNPP
REMP— 1981 THROUGH 1984







basis and the second set was exchanged on an annual basis. Additional sets

of dosimeters were shipped with each exchange cycle to serve as in-transit
controls. For routine exchanges TLDs were shipped by ground transportation

one evening, picked up and exchanged the following day, and returned by ground
transportation on the secoend evening. This was done to maintain the minimum
possible in-transit dose. Upon receipt at the laboratory, the TLDs were

read and the dose rates were calculated using the préviously determined calibra-
tion factors.

B. Fish

Fish sampling was conducted semiannually at two locations. The immediate
vicinity of the discharge was selected as an indicator location (#25), and
an offshore location at Mentor-on-the-Lake (#32) was chosen as a control
location.

Using a passive collection technique, an experimental gill nel (mesh ranging
from approximately 1.0 to 2.5 inches to maximize catches in useful size ranges)
was set at each sampling location by biologists under contract to NUS Corpora-
tion. Nets were set in the evening and removed the following morning. En-
trapped surviving fish not required for sampling were released. A Scientific
Collecting Permit was obtained from the Ohio Department of Natural Resources

to permit this sampling.

Available edible species were filleted at the time of collection. The edible
portions were packed in dry ice and shipped to the laboratory for analysis
by gamma spectrometry.

C. Sediment

Sediment samples were collected semiannually at four locations. Two locations
were nominally the same as the locations 'hosen for fish sampling. At Mentor-
on-the-Lake (#32) and Perry discharge (#25) the sediment was collected approxi-
mately 1 mile offshore. Some movement wis necessary to find a suitable sub-
strate for sampling. Sediment samples were also collected offshore in the
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chemical properties of cesium, this isotope is the one most frequently observed
resulting from long-term fallout. (Note: to determine the activity of Cs-#37
(a pure beta emitter) through gamma spectrometry, the gamma emitting equilibrium
daughter of Cs-137 (Ba-137) is measured.)

C. Sediment

The processes by which radionuclides and stable elements are concentrated

in bottom sediments are complex, involving physicochemical interaction in
the environment between the various organic and inorganic materials from

the watershed. These interactions can proceed by a myriad of steps in which
the elements are adsorbed on or displaced from the surfaces of colloidal
particles enrir ed with chelating organic materials, Biological action of
bacteria and ..ner benthic organisms also contribute to the concentration

of certain elements and in the acceleration of the sedimentation process.

Table 8 presents the average annual concentrations of the various gamma emitting
isotopes detected in the sediments sampled from the PNPP environment. K-40

was detected in all samples with annual averages ranging from 12,000 + 10,000
pCi/kg, dry (1982) to 17,000 + 10,000 pCi/kg, dry (1981). Individual K-40
results ranged from 7300 + 700 pCi/kg, dry (Station 26, Oct, 1982) to 24,000 +
4000 pCi/kg, dry (station 26, May, 1981).

The man-made radioisotope, Cs-137, was detected in samples from all years
except 1984 (as of May, 1984). Annual (Cs-137 averages ranged from 200 +
150 pCi/kg, dry (1983) to 370 + 420 pCi/kg, dry (1982). Individual Cs-137
values ranged from 24 + 12 pCi/kg, dry (Station 27, May 1981) to 670 + 150
pCi/kg, dry (station 32, May 1982)., Since it is present in global fallout,
the occasional detection of Cs-137 in environmental media is not unusual,

Co-60 was detected in 4 samples from 1981, with an annual average of 140 +
90 pCi/kg, dry. Individual Co-60 values ranged from 87 + 30 pCi/kg, dry

to 190 + 30 pCi/kg, dry. On October 16, 1980, the Peoples Republic of China
conducted an above-ground nuclear weapons test (reference 4). Department
of Energy (D.0.E,) monitoring data indicate that high altitude debris from

-33«




Table 8

Preoperational Summary Report
Gamma Spectrometry of Sediment Samples

Annual &moges“) - 1981 Through 1984

Results in Units of pCi/kg (dry) + 2s
Uruiﬂ-?ﬂrl_oitevs - Thor Tum-232 Daughters
Year K-40 Cs-137 Co-60 - - a- - - - - a- Others

1981 17,000 + 10,000 220 + 330 140 + 90 1100 + 600 1100 + 800 1100 + 730 780 + 580 830 + 680 280 + 290 B850 + 570 2400 + 1800 Ce-144 @

. 950 + 130%)
1982 12,000 + 10,000 370 + 420 (2) 570 + 230 910 + 760 1300 + 670 790 + 490 680 + 900 480 + 190 770 + 8B40 2700 *+ 2300 (2)
1983 13,000 + 6,000 200 + 150 (2) 800 ¢+ 480 900 + 510 8BS0 + 480 940 + 170 590 + 430 710 + 380 740 + 510 (2) (2)
& 1984 12,000 + 4,000 (3) (2) 970 + BIC 940 + 640 540 + 690 (2) 650 + 480 680 + 390 860 + 600 (2) (2)
4
'
{1) Positive activities only, simple average + 2s.
(2) WMot Detected.
{3) Omly LLDs reported.
(8) Positive activity detected in only (1) one sample. In these cases the error reported is the 2s counting error for the individual amalysis.




the test passed over the east coast of the United States about 19 days after
the announced detonatic: date. The presence of Co-60 in PNPP sediment samples
in 1981 may be attributed to this weapons test. One would expect to detect
increased levels of activity in air initially and then, after deposition

and settling, to appear in sediments,

An assortment of daughters from the naturally occurring uranium and thorium
decay chains were also detected, Average annual values for these radioisotopes
ranged from 280 + 290 pCi/kg, dry (T1-208, 1981) to 2700 + 2300 pCi/kg, dry
(Ra-224, 1982). Individual values for the uranium and thorium daughters

ranged from 150 + 20 pCi/kg, dry (T1-208, station 27, May 1981) to 3400 +

1000 pCi/kg, dry (Ra-224, Station 26, Nov. 1981).

Beginning in 1983, Sr-89 and Sr-90 analyses were performed on sediment samples.
No detectable activity has been observed.

D. Airborne Particulates/Airborne [-131

Average monthly gross beta results for airborne particulates are listed in
Table 9 and plotted in Figure 5. Airborne [-131 results are not tabulated
since there was no detectable activity during the pre-operational program,

In considering the results of gross activity measurements, it is important

to keep in mind the inherent limitations of gross beta counting for mixtures
of unknown composition., The counting efficiency for an unknown mixture of
activities varies considerably with the energy of decay and the amount of
absorbing material in the sample. Because of this, the results of gross
activity measurements are difficult to interpret, Gross activity measurements
are used primarily as a screening device to det2rmine whether further analyses
should be performed.

Average monthly gross beta activity in airborne particulates ranged from
12 + 7 E-03 pCi/m3 (May 1983) to 25 + 10 E-03 pCi/m3 (Jan, 1984), Individual

weekly gross beta results ranged from 4.7 + 4.6 E-03 pCi/m3 (

1984) to 42 + 8 €-03 pCi/m’ (station 5, Oct, 1981).

station 1, April
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Table 15

Preoperational Summary Report
Gamma Spectrometry of Feed/Silage

{ \

Annual Averages'‘’ - 1982 Through 1984

Results in Units of pCi/kg (wet) + 2s

K-40

 \
7 )

4900 + 700'¢’
7000 + 6000

8100 + 10,000

Positive activities only, simple average + 2s.
Positive activity detected in only (1) one sample. In these cases
the error reported is the 2s counting error for the indisicdual analysis.




Table 16

Preoperational Summary Report
Gammz Spectrometry of Vegetation Samples

(1)
Annual AverageS‘l/ - 1982 Through 1984

Results in Units of

Year

1982
1983

1984

(1) Positive activities only, simple average + 2s.













Table 17

Summary of Data for the Perry NPP Radiological Envirommental Monitoring Program - 1981 Through 1984
{Sheet 4 of 5)

Name of Facility:fhrr NPP Units 1 and 2, Docket Nos. 50-440 and 50-441
Location of Facility: !3 Miles Northeast of Cleveland, Ohio (Lake Count

Reporting Period: March 23, 1981 Through October 2, 1984

All Indicator Location with Highest Preoperational Mean

Medium or Type and total Locattoﬁ (2) Control Loct”ons
Pa ... Sampled Number of Lower U-ih?f Mean (f) ) Name, Distance, and Mean (f) Mean (f)
(Units of Measurement) Analyses Performed  Detection (Range) Direction (Range) (Range)
Water (pCi/l) Tritium-36 2000 350 (9/27) Station 37 410 (4/9) 240 (2/9)
{Continued) (190 - 780) 4.1 miles ENE (190 - 780) (240 - 240)
Strontium-8
Sr-89% LLD LLD
. Sr-90 1.4 (1/49) Station 36 1.4 (1/4) 0.62 (1/4)
S (1.4 - 1.4) 3.9 miles WSW (1.4 - 1.4) (0.62 - 0.62)
} Milk (pC1/1) Gamma Spec-105
K-40 1600 (70/70) Station 31 1700 (11/11) 1300 (35/3%)
(1100 - 2000) 1.4 miles ESE (1500 - 1900) (860 - 1500)
Cs-137 18 2.7 (13/70) Station 31 3.6 (1711) 2.0 (1/3%)
(1.4 - 4.4) 1.4 miles ESE (3.6 - 3.6) (2.0 - 2.0)
Ba-140 60 LLD LLo
Cs-134 15 LLd LLo
La-140 15 LLD LLD
lodine-131 - 105 1 LLD LLo
Strontium-11
Sr-89 LLD LLD
Sr-90 1.6 (4/8) Station 30 2.4 (2/3) 1.1 (273)
(0.72 - 3.5) 2.3 miles SSW (1.3 - 3.5) (0.47 - 1.8)







5.0 LAND USE SURVEY

The annual land use survey was performed in the environs of the Perry NPP

on July 9th and July 10th 1984(5). The purpose of this survey was to identify
the potential indicator milk sampling locations as well as the nearest vegetable
garden and residence in each of the sixteen standard sampling sectors around

the plant. The outer bound of the survey for identifying the “nearest" or
potential indicator locations was 5 miles. In addition, candidate "control"
milk sampling locations were verified. Table 18 identifies the nearest garden
and residence in each sector for which one could be identified within the

5 mile radius. Table 19 identifies all the potential indicator milk sampling
Tocations within 5 miles of the plant. Control milk sampling locations are

~given in Table 20.
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APPENDIX A

LABORATORY QUALITY ASSURANCE

1. Introduction

The quality assurance program of the Radiological Laboratory of NUS is briefly
described in this appendix.

Information on each incoming sample is entercd in a permanent log book.
A sample number is assigned to each sample at the time of receipt. This
sample number uniquely identifies each sample.

Laboratory counting instruments are calibrated, using radionuclide s*tandards
obtained from the National Bureau of Standards, the EPA, and reliable commer-
cial suppliers, such as Amersham-Searie, Calibration of counting instruments
is maintained by regular counting of radiocactive reference sources. Background
counting rates are measured regularly on all counting instruments, Additional
performance checks for the gamma-ray scintillation spectrometer include regular
checks and adjustment, when necessary, of energy calibration,

Blank samples are processed, with each group of samples analyzed for specific
radionuclides, using radiochemical separation procedures. Blank, spiked
(known quantities of radioactivity added), and replicate samples are processed
periodically to determine analytical precision and accuracy.

2. Laboratory Analyses for Quality Assurance

The quality assurance procedures employed in the conduct of radiological
monitoring programs by the Environmental Services Division Radiological Labora-
tory are as required in the Division Quality Assurance Manual and detafiled

in the NUS Radiological Laboratory Work Instruction. These procedures include
the requirement for (1) laboratory analysis of samples distributed by appropri-
ate government or other standards-maintaining agencies in a laboratory inter-
comparison program, (2) analysis of some of the client's environmental samples
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Medium Year

Deviation

Cause of Deviation

Fish 1981

1982
1983

1984
Sediment 198] <1984

Afr Particul ates/ 1962
Afr lodine
198)

1984

Water 1983

Sensitivities of Fe-59,
Co-58 and In-65 exceeded
Branch Technical Position
uidelines for several
ay and November samples,

Gamma Spectrometry analy-
sis was not performed on
one May Yellow Parch
sample from station 25,

None
None
None

March: Alr Particulate
and Afr lodine samples
were not collected from
station § for the week
3/1 to 3/8.,

July: Atr Particul ate
sample not collected
from station 3 for the
week 7/3 to 7/11. Sen-
sitivity for [-131
exceeded Branch Technical
Position guide! ines,

August, September,
October: Sensitivities
for Ba-140 and La-140
axceeded Branch Tech-
nical Position guidelines
for all stations,

Laboratory equip~
ment fallures and
delays in counting,

Sample was
destroyed in
analysis.

Alr Sampler mal-
function,

Alr sampler mal-
function,

Delays in counting,
















Table D-1

Direct Radiation - Thermoluminesent Dosimetry
Results for Monthly Exchange Cycles
PNPP REMP 1981-84

(Results in mR/day)
(Sheet 3 of 4)

Year Location January February March April May June July August September October November December
1983 1 0.22 0.20 0.22 0.25 0.23 0.20 0.23 0.28 0.24 0.20 0.19 n. 24
2 0.23 0.20 0.22 0.20 0.21 0.24 0.20 0.24 0.23 0.20 0.20 0.23
3 0.22 0.21 0.21 0.21 0.21 0.23 0.27 0.25 0.28 0.21 0.20 0.21
4 0.22 0.21 0.23 0.23 0.22 0.21 0.23 0.23 0.27 0.21 0.18 0.24
5 0.21 0.21 0.22 0.19 0.20 0.19 0.24 0.24 0.23 0.21 0.18 0.22
6 0.21 0.21 0.22 0.18 0.23 0.22 0.27 0.27 0.28 0.20 0.19 0.19
7 0.22 0.19 0.20 0.22 0.24 0.17 0.18 0.24 0.17 0.17 0.zC
8 0.20 0.18 0.20 0.15 0.23 0.18 0.20 0.22 0.21 0.21 0.19 0.19
9 0.20 0.19 0.23 0.17 0.25 0.18 0.20 0.23 .21 0.19 0.19 0.22
10 0.20 .21 0.23 0.18 0.17 0.20 0.22 0.25 0.22 0.18 0.20 0.20
11 0.23 0.19 0.20 0.20 0.20 0.18 0.22 0.20 0.22 0.19 0.18 0.21
12 0.20 0.19 0.21 0.24 0.18 0.19 0.23 0.21 0.30 0.22 0.20 0.21
i3 0.22 c.21 0.20 0.19 0.21 0.17 0.23 0.21 0.23 0.19 0.21 0.22
14 0.20 0.19 0.18 0.21 0.22 0.24 0.21 0.22 0.22 0.22 0.25
15 0.21 0.22 0.23 0.21 0.23 0.28 0.28 0.29 0.27 0.25 0.31 0.24
16 0.26 0.26 0.27 0.22 0.26 0.25 0.24 0.27 0.25 0.22 0.25 0.29
17 0.24 0.22 0.23 0.23 0.22 0.28 0.31 0.32 0.33 0.31 0.30 0.22
18 0.32 0.28 0.28 0.29 0.30 0.20 0.24 0.22 0.26 0.23 0.22 0.22
19 0.20 0.21 0.20 0.19 0.21 0.22 0.24 0.22 0.24 0.21 0.24 0.23
20 0.25 0.23 0.20 0.22 0.21 0.21 0.25 0.27 0.22 0.22 0.23
21 0.24 0.22 0.20 0.23 0.23 0.26 0.25 0.21 0.25 0.23 0.22 0.23
22 0.24 0.21 0.23 0.25 0.23 0.23 0.24 0.24 0.24 0.23 0.24 0.21
23 0.25 0.22 0.22 0.27 0.25 0.20 0.28 0.22 0.23 0.21 0.21 0.20
24 0.24 0.18 0.21 0.24 0.23 0.20 0.20 0.21 0.20 0.21 0.20 0.19
35 0.19 0.17 0.19 0.21 0.20 0.24 0.24 0.23 0.20 0.20 0.23




Table D-1

Direct Radiation - Thermoluminesent Dosimetry
Results for Monthly Exchange Cycles
PNPP REMP 1951-81

(Results in mR/day)
(Sheet 4 of 4)

Year Location January February March April May June July August September October November December
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Table D-3

(Sheet 2 of 2)

Gamma Spectrometry of Fish Samples
PNPP REMP 1981-84

(Results in pCi/kg (wet))

' Year Location Fish Species Cs=-137 K-40
1983 25 carp 4600
25 Freshwater Drum 38 3400
l 25 Freshwater Drum 3100
25 Rock Bass 3900
25 Smallmouth Bass 36 4300
' 25 Wallevye 2200
25 White Bass 25 8500
25 White Bass 24 3600
25 White Sucker Sk 3700
l 25 White Sucker 4400
e Yellow Perch
25 Yellow Perch 20 4300
l 32 Carp 3300
32 Freshwater Drum 2 2800
' 32 Freshwater Drum 46 3500
32 walleye 3170
5 Walleve 18 3700
32 White Bass 4190
' 32 White Bass 43 3100
32 White Sucker 4700
32 White Sucker 3600
. 2 Yellow Perch 3900
32 Yellow Perch 2000
' 1984 P4 Freshwater Drum 2500
23 Walleve 2700
2 White Bass 2300
' 25 White Sucker 3900
25 Yellow Perch 1300
32 Freshwater Drum 1900
' 32 Walleye 3200
32 White Rass
l 32 Yellow Perch 3800





















pectrometry of Milk Samples
PNPP REMP 1981-84

{Results in pC

January February July August September October November December

1300

300

1500 1500 1700 1200 1800 0( 170C
1600 1800 1500 1100 1600 1900 1700 1700
1300 1100 1300 0 1300 1300 150C 1500

1600 1900 ) 1700 1800
1600 1300 ) 1500 1300
1300 1100 1100 1000 1400

1400 600 1660 1700 1700 1800
1400 1400 1300 1500 1400 ) 1700

600 1500 1700 1900 1800
1500 300 1400 1300 1300 1300

1800 1800
1400 1500
1600 1500
1300 1400

Element:

Station 33 is listed twice since there was semi-monthly sampling in November, 198..
Station 29 is listed twice since there was semi-monthly sampling in September, 1982.
's-137 was detected in both September samples from station 29.
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Table D-12

Gamma Spectrometry of Vegetation Samples
PNPP REMP 1981-84

(Results in Units of pCi/kg (wet))

Year Station Vegetation Type K=-40

1982 38 Peaches 1800

38 Acorn Squash 2800

38 Pears 1200

. 38 Cauliflower 2700
38 Apples 980

38 Cabbage 2100

' 1983 318 Squash 3700
38 Cabbage 2000

; 39 Apples 1700

' 39 Peaches 1800

| 40 Tomatoes 2400
40 Cucumbers 2200

40 Peppers 630

' 1984 38 Zucchini 1800
38 Peppers 2590

38 Beets 4100

Tomatces 1800

Apples 1200

Corn 2800

Cucumbers 1200

Peaches 1400
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The alpha and beta radioactivity concentratinns are calculzted from the observed
counting rates corrected for background. Background counting rates are obtained
using a blank in the same geometry as the sample. Beta and alpha reference
samples are counted on a routine basis.

Liquid Scintillation Counting

Both ambient and refrigerated 1iquid scintillation counters are used for
measuring low enerqy beta emitters. A1l use automatic changing of samples
containea in low-background vials. A teletype readout is used.

Sealed, unquenched tritium and background sources, provided by the manufacturer,
are measured frequently to determine that the response of the instrument

has not changed significantly. Results of these measurements are recorded

in a Tog kept in the laboratory.

Standard tritium spiked samples and blank samples are counted with each group
of samples to determine the counting efficiency and background counting rate.
The results of the measurements are recorded in a log.

Tritium activity is calculated from the observed counting rates using a tritium
counting efficiency determined from the HTO standards counted under the same

conditions as the samples.

Gamma Spectrometry

Samples for gamma spectrometric analysis are placed in 3-liter or l-liter
Marinelli beakers, 2-1/4 inch diameter plastic dishes or 3-1/4 inch plastic
dishes, or other geometries depending on the volume available for analysis.
Prepared samples are then counted on one of several gamma spectrometry systems.

Gamma spectrometry is performed with high resolution germanium detectors,
either GelLi or HpGe. Pulse height analysis is performed with Canberra Series
85 MCAs and a PDP 11/44 data analysis system. Spectra are analyzed with
the Spectran-F software supplied by Canberra. The enerqy calibration of







