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EXECUTIVE SUMMARY

This teport is a summary of the PNPP Raciological
Environmental Monitoring Program for 1986, This report

i cludes a review of the resvlts reported in 198F, ar well as
» comparison with results from the preoperational period 1v81
{o 1985, This report also includes results from the 1986 Land
Lse Sutvey and the EPA Cross-Check Intercomparison Program,

A total of 1409 environmental samples were collected and
analyzed in 1986. These samples were collecred and analyzed
in accordance with the Perry Nuclear Pover Plant (PNPP)
Technical Specifications. On two separate ccass.ons, the
vendor laboratory had identified non-compliance with the PNPF
Technical Specifications for the requirements on lower limits
of cdetections. The situations and their tespective corrective
actions are described in this report.

puring 1986, PNPP Unit 1 received approval for 5% power on
March 18, 1986 and reached initial criticality on June 6,
1986, The unit reached another milestone on November 13, 1986
when it received the license for ful. power.

The achievement of initial criticality occurred during the
same time period as the Chernobyl incident in the Soviet
Union. The incident at Chernobyl released significant
guantities of radioactive material into the atmosphere, This
release of radicactive material was dete:ted in Northeast
Ohio during the period May Sth thru June 11th. The
radicactivity was detected in air and milk in all lucations
includina the control locationt.

Results from other samples showed no significant activity
other than naturally occurring radionuclides and fission
preducts deposited from nuclear fallout which were similar to
those observed during the preoperational period.



PERRY POWER PLANT
RADIOLOGICAL ENVIRONMENTAL (JONITORING PROGRAM
1986 ANNUAL REPORT

1. INTRODUCTION

The Peiry Power Plant is a twin unit BWR plant with a
capacity to generate 1205 MWe per unit. The main condenser
circulating water is cooled by a closed-loop natural draft
cooling tower system. The plant is located on Lakc Erie, on
approximately 1100 acres about thirty-five (35) miles
northeast of Cleveland, Ohio.

PNPP Unit 1 acheived initial criticality on June 5, 1986.
Unit 1 received approval for 5% power on March 18, 1986 and
approval for full power on November 13, 1986. The
construction of Unit 2 is on indefinite hold. During
construction of Unit 1, data was being collected tor the
Perry Radiological Environrental Monitoring Program (REMP).

The objective of the preoperational Radiological
Envitonmental Monitoring Program was to measure background
radiation and radioactivity levels around a twenty-five mile
radius of the Perry Nuclear Power Plant prior to cperation.

In addition to collecting envirormental data, the
preoperational period provided the opportunity to evaluate
procedures, equipment and techniqgues, as well as to provide
experience to personnel.

The objective of this program was conducted in compliance
with USNRC Regulatory Guide 4.1 "Programs For Monitoring
padicactivity In The Environs Of Nuclear Power Plant"
Revision 1, April 1975, the USNRC Branch Techaical Position
on Radiological Environmental Moritoring, Revision 1,
November 1979 and the PNPP Technical Specifications.

puring the operational period, the data collected and
recorded will be compared to the preoperational data to
determine the radiation and/or radioactivity level, if any
that might be deposited into or might impact the local
environment from the Perry station. This progrem will be
extended to cover testing, commercial operations and
decommissioning cf the Perry Power Plant.

puring 1986, Unit 1 producea 236.4 megawatt-hours of
electricity and was operational for 1429.6 hours.Operation at
any significant power level occurred in late December,

As of December 1986, the Perry Operational Radiological



Environmental Monitoring Program consisted of seven air
stations, four water stations, four milk stations,
twenty-nine TLD (Thermoluminescent posimeter) stations, four
sediment stations, two fish stations, three snow stations,
and eight soil stations. The food section wis divided into
three sect.ons with the following number of stations; food
products-four stations, silage/feed-five stations, and
vegetation-five stations.

The TLD stations, one through twenty-four, and the four
sediment and two fish sampie stations were placed into
operation in 198i. In 1982, samples were collected tor air,
water, milk, and food products/silage. The program was
augmented in 1985 to i‘nclude snow and soil. Although snow and
$0il samples are not :eguired by tae NRC Branch Technical
Position on Radiological Environmental Monitor.ng Revision 1
or the PNPP Technical Specifications for Radiological

Ent’ nmental Monitoring, the two media have been added to
the program to expand the monitoring of exposure pathways.

The location of each sampling station within a twenty-five
mile radius of the Perry Plant is shown in Figures 1, 2, and
3. Figure 1 shows all sampling stations within the two mile
radius of the plant. Figure 2 shows all sample stations
approximately two miles to eight miles of the plant and
Figure 3 shows all control stations greater than ten miles
from the plant,

Table 1 identifies each sample station by number, the
distance from the plant site and direction. A description of
its location and the media pathway found in that particular
sample station are also found in Table 1.

11. PROGRAM CHANGES

There were several program changes in 1986. The majority of
the changes occurred in the rmilk medium. The Manley residence
(Location 30) and the Hoffer tesidence (Location 31) returned
te the program in rebtuar¥ and April, respectively. Each
resident removed their milk-producing animals (goats) from
milking in late fall of 1985 to dry. This is a normal
husbandry practice. The Manley residence &nd the Hoffer
residence removed their goats from milking again in October
and November of 1986 to repeat the drying cycle.

There were several additions to the milk sampling in 1986, In
April, the zoldak residence (Location 47) participated in the
program, but in October they removed their goats from milking
for drying. The Zoldaks anticipate returning to the pror-am
in the spring of 1987,

Other new participants in the milk sampling program were the
Rettger's residence (Location 51) in September, the Pollock’s
residence (Location 52) in December, and the Waites'
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residence (Location 2%) in December. The Waites’ ro¢sidence
did participate in the program prior to 1985,

These new milk sampling locations will support compliance
with the PNPP Technical Specifications when all participants
return to the projram in the spring.

NtYe:r changes to the program were the addition of a new air
s~ Ang station (Location 7) on Jzn. 15th, the addition of
Lo.ation 47 and Location 51 for feed and silage in September,
the addition of Location 4% and Location 50 for food products
in August, and the addition of vegetation sampling (grass and
leaves) at Locations 6, 7, 35, 44 and 48 in July.

The vegetation sam.les are bein¢ collected to supplement the
milk sampling sov the radiciodine pathway is covered when the
milking of goate is suspended each year. This is being
petformed in accordance with the PNPP Technical specif.~atinn
on Radiclogical Environmental Monitoring.

In 1986, the following mechanical failures or vandalism
occurred:

STATION MEDIA DATE PROBLEM

38 Air 1/22/86-1,/29,/86 Electrical Lfur tion
28 Water 1/27/86-2/24/86 75% capacit -n'uy ing

2t Water 6,/23/86-7,/28/86 75% capacit, -fia0 .ng

8 TLD 7/01/86-10,/02/86 Missing-Vanae.’

18 TLD 7/01/86-10/02/86 Missing-Vandalism

8 TLD 12,31/85-10,/02/86 Missino-Vandalism

12 TLD 12/31/85-10/02/66 Missing-Vandalism

19 TLD 12/31/85-10/02/86 Missinj-vVandalism

The air sampler was repaired and calibrated, ancd rcturned tc
service on 1/29/86. During 1986, only one weekly sample was
missed due to malfuncticning eguipment.

The water samplers were inspected and the tygon tubir as
replaced prior to returning the water sampler back °
service for the month of March collection.

The Ashcabula Generating Statior built a stand in
Screen/Intake house for the water sampler. This should
eliminate losing the monthly water collection.

Each TLD found missing during the guarterly exchange was
replaced with a new TLD for the next quarterly field ~ycle. A
sufficient number of TLDs have been ccllected and reported
from these locations since 1981 to provide adeguate resulis

for trend analysis. The impact of these missing TLDs during
1986 is insignificant.



e et Bl e

P D R P Y T———

111. SAMPLING METHODS AND PROCEDURES

To derive meaningful and useful data from the program,
sampling methods and procedures have been developed which
provide samples representative of potential pathways for t.e
area. During the pre-operational phase of the pregram,
samples were collected and analyzed not only to cbtain
background radiological levels, but at the came cime to
acquite experience with the sampling methodology and
procedures.

since initial criticality, the methods described herein
meet the intent of the procedures used in the PNPP
Radiological Environmental Menitoring Program. The
selection of the locations comply with the PNPP Technical
specifications Section 12, Table 3.12.1-1.

1. DIRECT RADIATION

Environmental thermoluminsecent dosimeters (TLDs) were used
to determine the direct (ambient) radiation levels at
twenty-nine locations as described in Table 1. Environmental
TLDs were located in two rings around the station as well as
along the site boundary. The inner ting measured direct
radiation within a one-mile radius arcund the plant, whereas,
the outer ring measured ditect radiation at the approximate
distance of {our to five miles from the station. The
environmental TLOs at the site “ undary measured direct
radiation at the site boundary (The site boundary ranges
from 0.42 miles in the NE secior to 0.82 miles in the SSE
sector.)

A control TLD is placed in two locations approximately ten
miles in the two least prevalent directions of the plant.

The area around the station is divided into 16 radial
sectore, each of which is 22-1/2 degrees. Environmental TLDs
were placed in each sector except those sectors which radiate
from the site directly out over the lake without intersecting
any unrestricted areas over land.

Each environmental TLD was made up of calcium sulfate with
dysprosium impurities. Each location had one f.eld
environmental TLD, one emergency environmental TLD, and one
annual environmental TLD. The field environmental TLD and the
emergency environmental were collected quarterly, whereas,
the annual environmental TLD was collected once a year.

The field environmental TLD is the primary environmental TLD
used for measuring direct radiation dose and the results are
included in this report. However, because the emergency
environmental TLDs are intended to be used only under
emergency conditions and because they may be pulled from
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predominant wind direction at a distance greater than ten
miles from the plant.

The air samples were collected on a low volume air sampler
(Research Applianc, Company Model No. 209088-2). The air
samplers run continuously and generally sample approximately
10,000 cubic feet of air a week. The total air volume was
measured by a dry gas meter and the time was registered by a
time totalizer. The samples were packaged and shipped to the
vendor laboratory for analysis.

All air samplers were calibrated and had maintenance checks
every six months or after repair.

5. WATER

Water smples were collected monthly at four locations, of
which, one location was a control location ( ‘htabula
Generating Station). Two locations (Painesville and Green Rd.
in Madison) are drinking water facilities. The other
facilities, (Perry Plant Intake and the Ashtabula control
location) extract surface water from Lake Erie for industrial
use.

The Perry Plant Intake sample location and the Ashtabula
sample location obtain water samples via a Horizon Interval
sampler, which collects a small volume of water at short
intervals, nominally an one and one half minute sample every
fifteen minutes. The other two water locations use an
interval timer to control a solenoid valve on a pressurized
sampling line. This sampling unit collects a one minute
sample of water from the raw water sample line every hour.

The samples were composited in a five gallon container. Each
month, at each location, two one-gallon samples and one 125-
milliliter sample were removed from the five gallon
container. The remaining sample volume in the five gallon
container was disposed of back into the lake. The two
one-gallon samples were treated with ten milliliters of
nitric acid to prevent plate-out on the sample container. The
125-milliliter sampie was not treated with nitric acid, since
it is analyzed only for tritium, and it does not plate-out on
the container.

All samples were then packaged and shipped to the vendor
laboratory for analysis.

6. MILK

puring 1986, the number of milk locations had varied from one
sample location to as many as five sample locations. The
control location {(Greig’'s Farm, 10.2 miles south of the
plant) continued to provide samples throughout 1986. The
owners of the farm had indicated that they may be terminating



the dairy business by the end of 1986. In anticipation of
this termination, a second control location was put into
service in September. The second control location is
approximately 9.2 miles south of the plant. This is the
Rettger residence. The Hofer residence, the Manley residence
and the 2oldak residence provided milk samples for the
majority of 1986, however, during the winter seasons the
goats were not milked and were allowed to dry until the next
birth period. This appears to be a norral husbandry practice
in raising goats.

Milk samples were collected monthly during the non-grazing
season (October 15-April 15) and twice a month during

the grazing season, Milk samples were normally collected from
a batch tank at the dairy farm. The owners who supply goat
milk samples were given two one-gallon containers and the
filled containers were collected several days later, since
goats require several days to produce two gallons.

All milk samples were treated with eighty milliliters of
formalin to preserve the milk. The samples were then packaged
and shipped to the vendor laboratory for analysis.

7. VEGETATION

samples of grass and leaves were collected monthly, when
available t» supplement milk sampling. These samples were
colle~ted at five locations. The control location (Location
£) is in the least prevalent wind direction.

At each grass sample location, grass was clipped from on area
approximately 24 square feet in area. However, due to the
moisture content of the grass, the grass samples weighed from
1100 grams to 4400 grams. Samples were taken at the highest
p/Q sector, the highest D/Q sector with milk-producing
animals, or both.

Leaves were sampled at or very near the same locations as
grass samples. Leaves are taken from one particular specie
(the Staghorn Sumac or Rhus typhina L.) that is abundant in
the area. A minimum of 500 grams is collected each month when
available.

8. FEED SILAGE/FOOD PRODUCTS

The feed silage/food product samples were collected once a
year during the harvrst season (Late August or early
September). The food products were collected from locally
grown gardens and roadside vendors near the plant. One
location (Location 50) is a control location located
approximately 11 miles south of the plant. Every effort was
made to collect broad-leaf vegetation (cabbage, lettuce,
etc.) if possible, However, if broad-leaf vegetation was not
available, other food products were collected for samples.
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Feed /silage samples were collected from each milk sample
location.

All samples were packaged and shipped to the vendor
laboratory for analysis.

9. SOIL

Soil samples were taken quarterly at eight locations, of
which one sample was a control sample located eleven miles
SSW at the Concord Service Center. The other soil samnples
were located in two rings around the station. There were
three soil samples in the inner ring within a mile of the
plant. Another three soil samples were collected in an outer
ring approximately five miles from the plant. The eighth soil
sample was located near a community in the ENE sector. This
sector is one of the three highest D/Q (Dispersion value)
sectors. The highest D/Q sector covers a small sparsely
populated area which eventually continues out oveir the lake.

A garden trowel was used to remove the soil from a twelve
inch by twelve inch area apptoximately one inch deep. The
soil was placed in a one-liter plastic container at each
location. The samples were then packaged and shipped to
the vendor laboratory for sample analysis.

10. SNOW

Sno samples were collected monthly at three locations when
available. Snow samples were generally collected within a
short time frame after a fresh snowfall when more than
several inches have accumulated.

snow samples were collected east of the plant and west of the
plant. The third snow sample was collected at a control
location eleven miles SSW at the Concord Service Center.
{These snow sample locations are subject to change based on
expeiience gained from collecting and 3analyzing snow
samples.)

A large rectangular scoop was used to remove the snow.

only several inches from the surface of the snow were removed
and placed in a four-liter container. A sufficient amount of
enow was removed and packed into the container until 1000
grams had been collected in the container. A spring scale is
used to weigh each container. Once a sufficient amount of
saow has been collected, the area was measured and documented
on the collection field form. When the snow melts, the liquid
contents (1000 ml) is transferred to a one-liter container.

All samples were then packaged and shipped to the vendor
laboratory for analysis.



IV. DISCUSSION AND RESULTS

A summary of the results for each sample med‘um is provided

in the Radiological Environmental Monitorirn ogram Summary
Table 2. The average values recorded in Table 2 refiect the

results for each sample medium in Appendix A.

A tabulation of results for each sample medium fur each year
prior to 1986 is provided in Appendix B.

The 1986 results recorded in Table 2 are discussed below for
each sample medium and the results are compared with
historical values to reftlect any possible trends.

1. DIRECT RADIATION

During 1986, there were 116 snvironmental field TLDs placed
in the surrounding environment. Only three guarterly
environmental field TLDs and two annual environmental field
TLDs were found to be missing at the time of exchange.

The annual average value for all TLDS in 1986 was 20.30
mRStd Qtr. +/- 2.68 mR/Std Qtr. or 0.22 mR/day +/- 0.03
mR/day. This is equivalent to an annual exposure of 81.2 mR
per year, The annual averaye value for all indicator
locations in 1986 was 20.43 mK/Std Qtr. +/- 2.70 mR/Std Qtr.
or 0.22 mR/day +/~ 0.03 mR/day. The annual average values for
indicator locations for previcus years were as follow:

1985 0.23 mR/day
1984 0.21 mR,day
1983 0.22 mR/day
1982 0.20 mR/day
1981 0.19 mR/dav

These values are in good agreement with the 1986 annual
average value for all indicator locations.

The annual average value for all control locations was 18.64
mR/Std Qtr. +/- 1.75 mR/Std Qtr. or 0.20 mR/day +/- 0.02
mR/day. The control locations which are located approximately
10 miles in the least prevailing direction of the plant have
consistently reported lower results.

The TLD results ranged from 13.50 mR/Std Qtr. to 30.10 mR/Std
Qtr. (0.15 mR‘day-0.33 mR/day). The location with the highest
annual average value was location No. 18 located
approximately 5.0 miles south of the plant. This value was
28.15 mR/Std Qtr. +/- 1.45 mR/Std Qtr, or 0.31 mR/day +/-
0.02 mR/day. This location has consistently been ranked the
location with the highest annual mean value every year since
1981, with the exception of 1985. During 1985, location No.
16 was identified as the location with the highest annual
mean value and location No. 18 was ranked second.
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A review of all the results by location showed that locations
16, 17 and 18 have measured exposures slightly higher than
other locations. These locations are found approximately 5.0
miles in the SE, SSE, and § cirection of the plant,
respectively.

The slichtly increased exposures in these areas were
suspscied of being influenced by the composition of the soil.
A further erplanation of this topic can be founi in the
sub-sectior on Soil in the Results and Discussion Section.

Tue annual TLDs were not anilyzed by the vendor laboratory,
with the exception of thive badgec. The vadges after being
left in the field for approximately 365 days vere damaged by
water. A review of the situation shovea . i Eaily plastic
bags that contained each TLD were punctured as a conseguence
of the method of deployment. The vendor laboratory will
purchase heavier plastic bags and double seal each plastic
bag. A section of the bag will be available to allow
personnel to hang these bags in the field.

2. AIR

A total of 362 samples were collected in 1986 for each air
particulate and air iodine medium. Air particulate filters
and air iodine cartridges were analyzed for gross beta and by
gamma spectrometry weekly, respectively. Each air particulate
filter wes composited by location and analyzed quarterly by
gamma spectrometry.

The annual average gross beta activaty for all locations was
28.02 E-03 pCi/cu.m. +/- 33.17 E-3 pCi/cu. m. The annual
average gross beta activities for all indicator locations and
control location(s) were 27.98 E-03 pCi/cu.m. +/- 32.98 £-03
pCi/cu.m and 28.25 E-3 pCi/cu.m +/- 39.24 E-3 pCi/cu.m.,
respectively.

These values are higher than previous results reported for
gross beta in air particulate,

This increase in activity was attributed to the Chernobyl
fallout detected during the period May 5, 1986 thru Juae 11,
1986. The average gross beta activity during this period for
all locations was 110.77 E-3 pCi/cu.m. +/- 58.34 E-3
pCi/cu.m. This is an increase of approximately a factor of 6
above normal activity levels reported for this medium,

A review of the air particulate gross beta results, less the
activity recorded during the aforementioned period, shows
that the annual average values are 1in good agreement with
previous historical results. The results for indicator
locations are as follows:



i el ot A

1986 19.15% E-3 pCi/cu.m.
1685 20.26 E-3 pCi/cu.m.
1984 19.00 E~3 pCi/cu.m,
1983 19.00 E-3 pCi/cu.m,
1982 21.00 €-3 pCi/cu.m,

Gross beta results for air particula'es ranged from 3.0 E-3
pCi/cu.m to 207 E-3 pCi/cu.m. in 1986. The location with the
highest annual mean value was location No. 5. This location
measured an anrual averagc value of 23.37 E-3 pCi/cu.m, +/-
35,36 E-3 pCi/cu.m. This location is approximately 0.6 miles
SW from the plant. The activity at this location, less the
activity contributed from Chernobyl, was 10.06 E-3 pCi/cu.m,
4/~ 6.76 E-3 pCi/cu.m. This value is in good agreement with
previous results reported for this location. This iocation
has been reported as the location with the highest annual
mean value since 1982.

lodine was also detected in measureable guantities during the
period ray 5, 1986 thru June 4, 19€6. The average value for
air iodine for all locations in 1986 was 0.11 pCi/cu.m. +/
0.07 pCi/cu.m. The air iodine activity ranged from 0.04
pCi/cu.m. to 0,26 pCi/cu.m. for all locations. The location
with the highest annual mean activity was location 4 located
0.7 miles in the § sector.

Other reported values, prior to and after the aiorementioned
period, showed iodine activity to be equal to or less than
the lower limit of detection (0.04 pCi/cu.m.).

The nuclide Be-7 was detected in all air samples. The aunual
average activity was 78.21 E-3 pCi/cu.m. +/- 14.89 E-3
pCi/cu.m, for all locations. The activity for this nuclide
ranged from 50 E-3 pCi/cu.m. to 110 E-3 pCi/cu.m. in 1986,
The annual average activities for indicator locations and
control locatirns were 79.17 E-3 pCi/cu.m. +/- 15.79 E-3
pCiscu.m. and 72.50 E-3 pCi/cu.m. +/- 4.33 E-3 pCiscu.m.,
iespectively.

The annual average indicator activity is in good agreement
with previous historical results as shown below:

1986 79.17 E-03 pCi/cu.
1985 81.45 E-03 pCi/cu,
1984 75.00 E-03 pCi/cu.
1983 54.00 E-03 pCi/cu.
1982 53.25 E-03 pCi/cu.

- - = . .

The National Council on Radiation Protections and
Measurements (Reference 1) has reported the atmospheric
distribution and transport of cosmogenic radionuclides,
including Be-7, in the environment.

12
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1+ is important to note that the nuclide Be-7 is a
naturally-occurring cosmogenic radiocauclide.

The nuclides Cs-134 and Cs-137 were reported as the lower
limit of detection.

3. WATER

A total of 48 water samples were collected and analyzed for
gross beta activity and by gamma spectrometry in 1986. During
each guarter, stxontium snalyses were performed on water
samples. A total of 16 water samples were composited in 1986

and analyzed for traitium,

The annual average gross beta activity for water for all
locations was 6.%6 pCi/L «/- 3,52 pCi/L. The geometric mean
and yesmetric standary deviation for these same water samples
was 5.90 pCi/L «/~ 1.78. This method takes into consideration
the results teported as iess than the lower limit of
detection and eliminates bias.

The annual average gross beta activities for water at
indicator and control locations were 6.90 pCi/L +/- 3.67
pCi/L and 6.90 pCi/L +/- 3,05 pCi/L, respectively. The
historical trends fcr indicator locations are depicted below:

1986 6.90 pCi/L
1985 6.55 pCi/L
1984 3.80 pCi/L
1983 4.20 pCi/L
1982 4,30 pCi/L

The results reported for iniicator locations in 1986 and 1985
are in jood agreement with eacu other, but are statistically
different from results reported for indicator locations in
1984, 1983 and 1982. This difference appears to be
distingished between two laboratories. NUS Laboratory
performed gross beta analysis from 1982 to the third quarter
of 1984. International Technology/Radiological Science
Laboratory (formerly Gulf Nuclear /Appiied Science Laboratory)
performed gross beta analysis from the fourth guarter of 1984
to present. It is possible that this difference in mean
values can be attributed to the nature of each laboratory’s
ability to count samples (ie. counting time, lower limit of
detection, equipment etc.)

The gross beta activity for all locations ranged from 1.64
pCi/L to 21.68 pCi/L. The location with the highest annual
mean in 1986 was location No. 34, which is located at the
Perry Intake. The activity was recorded as 7.48 pCi/L +/-

§.01 pCi/L.

Wwater samples analyzed for tritium and strontium showed no
positive activity. All results were reported as the lower

|
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limit of detection.

Water samples analyzed by gamma spectrometry showed no
positive activity except for one water sample collected from
location No. 26 on 12/22/86 and one water sample collected
from location No. 37 on 11/24/86. The results of these
analyses showed positive activity for K-40 (197 pCi/L +/- 178
pCi /L) and Ra-226 (60.90 pCi/L +/~ 39.30 pCi/L),respectively.
These nuclides are naturally occurrirg. All other results
were reported as the lower limit of detection.

4. MILK

During 1986, a total of 68 samples were collected and
analyzed for iodine by chemical separation and aross beta
measurement, and by gamma spectrometry. A total of 11 samples
from the 68 samples were analyzed for strontium.

The nuclide 1-13]1 was detected at all milk locations during
the period 05/12/686 to 06/23/86. The average icdine
concentration fo: all locations was 7.63 pCi/L +/- B.68
pCi/L. The average iodine concentration for indicator
locations and con:rol locations were 10.05 pCi/L +/~ 9.66
pCi/L and 2.8 pCi, L +/- 2.12 pCi/L, respectively.

The iodine concentration during the period 05/12/86 thru
06/23/86 ranged from 1.10 pCi/L to 31.50 pCi/L. Location No,
47 was identified as the location with the highest mean
average with a concentration of 18.70 pCi/L. However, this
location had only one sample with positive activity.

The detection of 1odine 131 in milk supports the detection of
iodine in air, as well significant increases in gross beta
activity in air particulate during the same period of tire.
This increase in activity can be attributed to the fallout
from Chernobyl. The detection of positive activity in these
media at all locations, including control locations, supports
this contention. All other milk samples analyzed for jodine
showed no activity and the results were reported as the lower
limit of detection. Thus, if the results from the Chernobyl
fallout period are removed, the iodine concentration for the
indicator locations was less than or equal to 0.8 pCi/L.

Milk samples analyzed for iodine betweeun the period 08/25/86
thru 10/27/86 were reported as positive activity. The vendor
laboratory investigated this matter further and concluded
that the results were not iodine. This is because the beta
activity did not decay with the I-131 half-life, The activity
was not high enough to permit meaningful gamma spectrometry
on the separated sample and, the laboratory could not
determine the source of this activity, since several milk
owners {(primarily goat milk owners) were in the process of
drying their goats for the winter. No additional samples
could be analyzed for this unknown nuclide. The vendor

L™
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was 3562.27 pti/Kg +/- 503.11 pli/Rg. The annual average
concentrations for 2ll indicator locations and control
locations were 3620.71 +/- 580.02 pCi/Kg and 3460 pCi/Kg +/-
30i.50 pCi/Kg, respectively. A comparison of the annual
average concentration for t-40 for indicator locations by
year is depicted below:

1986 3620.71 pCi/Kg
1985 4601.00 pCi/Kg
1984 2900.00 pCi/Kg
1983 4200.00 pCi/Kg
1962 3600.00 pCi/Kg
1981 5100.00 pCi/Kg

These indicator locations have been identified as the
locations with the highest mean every year except 1984, The
control lecation was identified as the Jocation with the
highest mean ‘n 1984.

All other nuclides analyzed by gamma spectrometry were
reported as the lower limit of detection. It is important to
note that Cs-137 has been detected in some species of tish in
previous years but not in 1986.

7. SEDIMENT

There were eight sediment samplies collected in 1986. These
samples were collected during the same collection period as
fish. Each sample was analyzed by gamma spectrometry and for
strontium.

The maisrity of the results indicate the presence of
naturally occurrinq nuclides. The most predominate nuclides
are K-40 and Ru-226. These nuclides have been detected in
most samples every year since 1981. Other naturally occuring
nuclides that have been detected are Ra-228, Th-232, Th-234,
Pb-214, Rn-220 and Be-7.

The anrual average concentrations for K-40 and Ra-226 for all
locations were 13499 pCi/Kg +/- 4121 pCi/Kg and 831 pCi/Kg
+/=- 214 pCi/Kg, respectively.

The annual average concentrations for K-40 in indicator
locations and control locatiens in 1986 were 11765 pCi/Kg +/-
3259 pCi/Kg and 18700 pCi/Kg +/- 100 pCi/Kg, respectively.

For Ra-226, the annual average concentration in indicator
locations and control lecations were 763 pCi/Kg +/~ 314
pCi/Kg and 967 pCi/Kg +/~ 23 pCi/Kg, respectively. A
historical perspective of the annual average concentration
for K-40 and Ra-226 in indicator locations are nrovided
below:

K-40 RA-226
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1986 11765 pCi/Kg 763 pCi/Kg

1985 12936 pCi/Kg 936 pCi/Kg
198¢ 13000 pCi/Kg 1100 pli/Kg
1983 13000 pCi/Kg 860 pCi/Kg
1982 12000 pCi/Kg 1400 pCi/Kg
1981 18000 pCi/Kg 1100 pCi/Kg

It appears that the trend is stable since 1982. The result
for K-40 in 1981 was higher than normal.

Other radionuclides that have been detected in sediment
sampies are Co-60 and Cs-137. These radionuclides are
activation products and rission products,respectively. The
nuclide Cs-137 has been detected in most gediment samples
since 1981. The nuclide Co-60 has been detected in some
samples during 1986, 1985 and 1981. However, the nuclide
Co-60 was not detected in any samples from 1982 to 1984.

The annual average concentration of Cs-137 and Co-€0 in
sediment samples from all locaticns during 1986 was 321.5
pCi/Ky +/- 221.35 pCi/Kg and 84.25 pCi/Kg +/~ 24.28 pTi/Kg,
tespectively.

The annual average concentrations of Cs-137 in sediment
samples in 1986 from indicatur iocations and control
locations were 223 pCi/Kg +/- 130 pCi/Kg and 617 pCi/Kg +/~
170 pCi/Kg, respectively. The ccntrol location was also the
location with the highest mean. Since 1981, the annual
average concentration of Cs-137 in sediment ranged from 24
pCi/kg in 1981 to 787 pCi/kg in 198€. The average
concentration of Cs-137 in sediment since 1981 is 254 pCi/Kg
+/- 176 pCi/Kg (n=35). This value appears to be in good
agreemen*® with the results for all locations in 1986.

The historical trend for Lhe nuclide Cs-137 in indicator
locations is listed below:

1986 223 pCi/Kg
1985 195 pCi/Kg
1984 64 pCi/Kg
1983 220 pCi/Kg
1982 350 pCi/Kg
16881 270 pCi/Kg

A review of the aforementioned results show no significant
trend. The presence of the nuclide Cs-137 in sediment has
been through nuclear fallout.(Reference d4) A review of the
results indicate that Chernobyl did not make any significant
contribution to the sediment.

The annual average concentrations of Co-60 in sediment for
indicator locations and control locations during 1986 were 74
pCi/Kg +/- 24.28 pCi/Kg and 115 pCi/%g +/- 0 pCi/Kg (Only one
control sample was detected with Co-60), respectively. The
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in soil samples that were analyzed by gamma spectrometry were
reported as the lower limit of detection. A geometric mean
and standard deviation were determined from the results, The
geometric mean and the standard deviation of Cs-137 in soil
for all locations was 380 pCi/ikg +/~- 2.3/,

A review of the results show that Location No. 18 is
consistently higher in potassium concentration and radium
concentration than most other locations. This location is
five miles south of the plant. The high activity found in the
s0il at this location tends to support the high TLD reading,
also found in this area. The Soil Survey maps of Lake County
(Reference 5) show that Location No. 18 is situated along a
unigue soil region which runs along the Grand River. Several
additional samples taken in different locations ir this
region during the 4th guarter soil collection tend to

support the assumption that this unique region is higher than
normal in potassium and radium concentrations than in other
areas.

The results from this special collection are as {ollows:

LOCATION Cs§-137 K-40 RA-226 RA-228
Mason's Landing 1190 15600 897 1230
Indian Point 1590 19600 1100 1360
Baker Rnd. 1240 157¢C0 991 1020
Hidden valley 1110 19200 1050 1410

{(NOTE: ALL UNITS ARE EXPRESSED IN PCI/KG)

A comparison of these results show that the p-tassium and
radium results agree well with the potassiuw and radium
results for Location No. 18 taken during the same time
period. This area contributes an appreciable environmental
background exposure level to TLDs located in this area that
is consistently higher than other TLDe located in othe: arveas
around the plant.

The results from strontium 89 and strontium 90 analyses were
reported as the lower limit cf detection.

$. FOOD PRODUCTS/FEED&SILAGE

A total of 12 differen: types of food products (produce) were
collected from several different growers around the plant.
Also, nine feed and hay samples were collected from each milk
sample location. These samples are collected annually. An
attempt is made to collect broad leaf vegetation when
collecting produce., Each sample is analyzed by gamma
spectrometry.

The most predominant nuclide found in each produce sample was



the naturally occuring nuclide K-40. The average
concentration for all lecations was 3327 pCi/Kg +/- 1417
pCi/Kg. The activity ranged from 1740 pCi/Kg to 6530 pCi/Kg.
The average concentrations for all indicator locations and
the control location were 3233 pCi/Kg +/- 1453 pCi/Kg and
3607 pci/Kg +/~ 1265 pCi/Kg, respectively.

A review of the historical trend for K-40 concentration in
indicator locations shows an increasirg trend as depicted
kelow:

1986 3233 pCi/Kg
1985 2788 pCi/Kg
1984 2100 pCi/Kg
1983 2100 pCi/Kg
1982 1900 pCi/Kg

A substantial increas¢ can be observed between the results
given prior to 1985 as compared to the results given in 1985
and 1986. This difference in results may be related to the
change in vendor laboratories between these two time periods.
It is possible that each vendor laboratory may have had
different counting geometries and counting time, as well as
fluctuating background counts.

The nuclide Cs-137 was detected in one sample in 1986, This
nuclide was observed in lettuce from location No. 43. Since
Cs-137 had not been detected previously in these types of
samples, it can not be determined if the detection of Cs-137
in lettuce was the result of cross contamination at the
vendor laboratory, or a concentration buildup of this nuclide
in this area from the Chernobyl fallout. A review of the PNPD
effluent report shows no releases of the nuclide Cs-137.

The nuclides I-131 and Cs-134 were reported as the lower
limit of detection.

The major radionuclide detected in feed and hay samples was
the naturally occuring nuclide K-40. This nuclide was
detected in each sample. The average concentration for all
locaticens in 1986 vas 10869 pCi/Kg +/- 4960 pCi/Kq. The
average concentrations for all indicater locations and
control locations were 10693 pCi/Kg +/- 4113 pCi/Kg and 11220
pCi/kg +/~ 6309 pCi/Kg, respectively.

The previous results for feed and hay for indicator locations
are shown below:

1986 10693 pCi/Kg
1985 7318 pCi/Kg
1984 8600 pCi/Kg
1983 7800 pCi/Kg

1982 4900 pCi/Kg (Control location only)
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1t appears that the results for K-40 for indicator locations
are satisfactory between 1983 and 1985. The K-40 results for
indicator locations in 1986 were slightly higher than normal
and the K-40 results for indicator locations in 1982 were
slightly lower than normal,

Other naturally occuring radionuclides detected with positive
activity were Ra-226, Be-7 and Rn-220. These nuclides were
detected in only a few samples.

The nuclides Cs-134, Cs-137, and 1-13]1 were reported as the
lower limit of detection,

10. VEGETATION

Vegetation samples include grass and leaves. These samples
wete collected in conjunction with the food product (produce)
samples and supplement the collection of milk samples. A
total of 49 samples were collected and analyzed by gamma
spectrometry in 1986,

The two naturally occuring nuclides that were detected in
vegetation samples were K-40 and Be-7. The annual average
activities for K-40 and Be-7 for all locations were 5134
pCi/Kg +/- 1B16 pCi/Kg and 2923 pCi/Kg +/- 2126 pCi/Kg,
respectively. This value compared well with the annual
average activity for K-40 and Be-7 for all locations in 1985.
These 1985 values were 4273 pCi/Kg +/- 1828 pCi/Kg and 2306
pCi/Kg +/~ 755 pCi/Kg, respectively.

The annual average activities for indicator and control
locations in 1986 for K~-40 were 5174 pCi/Kg +/~ 1761 pCi/Kg
and 4978 pCi/Kg +/- 2011 pCi/Kg, respectively.

The annual average activities for indicator and control
locations in 1986 for Be-7 were 2889 pCi/Kg +/- 2075 pCi/Kg
and 3056 pCi/Kg +/- 2310 pCi/Kg, respectively.

There was no positive activity above the detection limit for
the nuclides Cs-134, Cs-137, I-131 and Co-60. All results
were reported as the lower limit of detection.

The lower limit of detection had exceeded the PNPP Technical
Specifications on several occasions. A further explanation is
provided later in this report.

V. LOWER LIMIT OF DETECTION

Several problems have been identified by the vendor
laboratory in 1986 in the reporting of the lower limit of
detection.

These problems were identified in the analysis of food
products (particularly vegetation and on one occasion with
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produce), water, snow and milk samples.

1t was determined in the review of the laboratory results by
the new laboratory director that some vegetation samples did
not have a sufficient aliguot to analyze the sample at the
pre-determined counting time and meet the lower limit of
detection values as defined in the PNPP Technical
cpecifications., To maintain proper lower limit of detection
requirements, the Laboratory Director has instructed
personnel to increase counting time to compensate for
insufficient aliguots.

Several milk, water, and snow samples that were analyzed by
gamma spectrometry did not meet the lower limit of detection
requirments. This problem was most predominant with the
nuclide La-140. This problem was most critical when samples
were collected and shipped just prior to a long weekend where
a Monday holiday followed the weekend.

Further investigation of this matter, showed that personnel
had not compensated for optimum counting time, including
fluctuating background and decaying of short lived nuclides,
such as La-140.

The vendor laboratory has taken corrective action to develop
new "a priori" lower limits of detection analysis method tor
milk and water. These new analysis methods will compensate
for fluctuating background, short-lived nuclides and delayed
samples due to shipment, and assure that the lower limit of
detection values are met,

V1. LAND USE CENSUS

Tne 1986 Land Use Survey was conducted during the period June
2nd through June 4th. The closest garden (greater than 50
square meters, producing broad leaf vegetation) and residence
in each radial sector were determined and all dairy animals
within five miles of the site were also identified. In
addition, control milk samplino locations were verified., The
control locations are outside of the 5 mile radius.

The garden identified in the survey wiih the highest D/Q
value (Depesition rate expressed in M °) was the residence
located at 3199 Parmly Rd in the SSE sector approximately 0.9
miles from the plant. This garden was also identified in the
1985 Land Use Survey. The other gardens identified in this
survey by sector and distance are showni in Table 3.

The nNee.cst residence was founded at 4385 Lockwocod Rd
approximateily 0.8 miles NE of the plant. This residence was
not identified in the 1985 survey. The residence identified
in the 1985 survey was unoccupied in 1986. A decision was
made to identify the next closest residence. Table 4 shows
the nearest residences depicted by sector and distance.

-
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VII1. CONCLUSION

The operation of the PNPP Radiological Environmental
Monitoring Program 1s being conducted in compliance with the
PNPP Technical Specifications with the exception »f certain
lower limit of detection cases.

During 1986, several sample media detected the presence of
tradiocactivity above normal levels. This increase in
radicactivity was contributed to the in~ident in the Soviet
Union. The accident at Chernobyl contributed a significant
amount of radioactivity to the atmosphere that was
transported world wide. The release from this incident was
detected in .'ortheast Ohio.

The detection «f radiocactivity from the Chernobyl accident
occurred during the same period when Perry achieved initial
criticality, & t v.ew of plant 2ffluent reports show no
releases of redicactivity to environment during that period
correlating to the radionuclides identified in thes ENPP
Radiological Environmental Mounitoring.

A review of data collected in 1986, less the data collected
during the Chernobyl event, showed that results compared very
well with previous historical pre-operational results,

Therefore, it can be c¢encludea that Perry did not have an
~mpact an the environa:* t during 1986,






