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6.1.5 RADIOLOGICAL ENVIRONMENTAL MONITORING

Radiclogical environmental monitoring in the vicinity cf the
Limerick Generating Station has been in effect since 1571,
Extensive data have been collected on a wide variety of
environmental media providing a comprehensive data bas2 for
assessing plant effects. The primary objectives of the
Radiological Environmental Monitoring Program as outlined in the
Branch Technical Pesition, Revision 1, (1879%) en Regulatery
Guide 4.8 are as follcws:

a. To provide data on measurable levels of radiation and
radicactive materials in the site environs;

b. To evaluate the relationship between guantities cof
radicactive material released from the plant and
resultant radiation dcses to individual from principal
pathways of exposure.

Implementation of these cbjectives is accomplished by identifying
significant exposure pathways, establishing baseline radiclogical
data of media within those pathways, and continuocusly menitoring
these media before and during plant operaticn to detemrine plant
effects cn man and the envirenment. The Limerick Radiclogical
Environmental Monitoring Program (REMP) consists of three
distinct phases: preliminary survey study, precperational
program, and cperaticnal prograr. The preliminary survey study
was conducted from 1571 to 1977 and was originally described as
the precperaticnal program in the Environmental Repert -
Construction Permit Stage (Revised). Lengthy delays in the
Limerick Generating Station startup dates have resulted in the
formatting of a new precperational program. However, an
extensive background radiation data base has been compiled and
will provide valuable information on the natural radiclogical
characteristics of the Limerick Generating Station environs.

The period from 1977 through 1982 has consisted of site selecticn
and the gradual implementaticn of the precperaticnal program.
Monitoring equipment has been upgraded, sampling protocels have
peen develcped, and additicnal sites have been selected to
conform with changing regulatory requirements. To maintain
continuity, sampling has continued in a variety of media:

surface wvater, drinking water, well water, fish and sediment.

The thermoluminescent dosimeter (TLD) monitoring program has ceen
inttiated during shis period and will be fully implemented during
1982. lInitiatien of precperaticnal menitoring acsivities will
esnferm %o %he Quidelines 2f the Branch Technical Positieon,
Revistien ', (197%) on Regulatory Guide (.8 will commence Suring
the fall of 1382 and certinue t0 Suel locad. At that time the
eperstional program that csupies directly with the precperaticnal

program wil. be activated, 6270321 840423
BDRADOCK 09000332
o PDR
Rev. 7, 10/82 6.1-56






LGS EROL

Details of the preliminary survey study, precperaticnal progranm,
and cperational program are presented in Sections 6.1.5.1,
6.1.5.2, and 6.2.2, respectively.

6.1.5.1 Preliminarv Survev Study

A preliminary survey investigational study of the radioclogical
environment surrounding Limerick Generating Station was conducted
from 1971 to 1977. Table 6.1-34 lists the media sampled and the
approximately 20,000 analyses performed on the various media
during this initial seven year survey period. This survey study
was used in order to prepare for a final formulated

pr rational progran (described in Section 6.1.5.2), which will
couple directly with the cperational program at the time the
plant goes cperaticnal.

Data from this initial survey period will help tc establish
radioclogical baseline data for the site. The data presented in
this section were obtained from the preliminary survey study
period. Figures 6.1-23 through 6.1-27 present the locaticns of
stations sampled during the preliminary study pericd.

Table 6.1-35 keys to Figures 6.1-23 through 6.1-27, and lists the
distance, direction and time period of station activililies.

Tables 6.1-36 through 6.1~-44 present the average yearly values
plus or minus two standard deviations for all analyses performed
on all media sampled, along with the minimum and maximum valJues.

In the above tables, background radiation levels in air,
precipitation, surface water, well water, milk, soil, vegetaticn,
silt, aquatic plants, fruits, game, fish, and meat are presented.
A wvide range of radionuclides, both naturally occurring and
manmade, were found in the LGS envirens. Naturally occurring
radionuclides were found at levels expected for a riverine
environment. The manmade radionuclides found, primarily in the
air particulates, prccttttattcn. benthos and scil, were the
fission products :thca ly found in nuclear weapons test fallout.
Anbient radiation levels were relatively low ard approx.mately
the same for all staticns. It is concluded that the environment
surrounding LGS has no unusual radiological characteristics.

The data from this zroltnxnary survey study provides a fairly
comprehensive set of background radiclogical information. These
data will be generally applicable, but not to the detai! desi-ed
for specific comprehensive baseline whish willi be compared =2
eperatinnal data. Therefore, the precperational radiologica.
monitoring program that parallels more clusely the cperational
progran was implemerced during the summer of 1982, Jata cotiined
will 5¢ placed .n & data base tc oe used for future assessrent of
radiclogical corzzibutions from plant cperaticons and for any
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ible modifications of the cperational menitaoring preogran,
when such data sc ind.cate.

6.1.9.2 precperacional Radiological Menitoring

The precperational radioclogical meonitoring program has deen
designed using the experience gained in the preliminary survey
study, Sectien 6.1.5.1, and in consideration of the Branch
Technical Position on Regulatory Guide 4.8 November '579). The
‘rootnu scope in general 2rxceeds the recommendations of the
,;::fu Technical itior on Regulatory Guide 4.8 (November

Sampling locations for the precperaticnal and cperational
rudxolottcll menitoring srogram have deen chosen based on site

ological data as vell as on the procadle influence of plant
airborne and liquid effluents on the surrounding envirendent.
Consideration has been given to neighbering pepulaticn centers,
drinking water consumption, surface water usage, fishing and
nunting activities, locz) 4dairy farming, and agriculitural
activisies. Por ¢ rative purpeses, zontrel locations nave
ceen establ ' shed et distinces bevond the expected (nfluence of
potential plan. raleajzes.

A suspery of the precperaticnal and cperaticnal radiclogiczal
menitoring progras is presented in Tanle 6.'-45. Sampling
‘scaticns are summariged in Tadle 6.1-46 and presented as a
furctional of distance and secter from the plant in Figures
6.1-38 %0 6.1-30, Sampling staticn codes are keyed to statien
descriptions in Sectiors 6.1.5.3.7 to 6.1.5.2.9. Detection
sapabilities for envirenmental sample analysis will be as ghown
‘n Takle 6.1-47. Erviconmental sampling will be conducted using
tae type of equipment described in Table 6. 1-48.

6.1.5.2.1 Radiciadine and Particulaces

Cre air particulate sampler will De located in the east, eas:-
scutheast, and scutheast sectors (108!, 1187, and 1487,
rco!oettvcly) A8 near as practicable to locations that correspend
%o the highest calgulated offgite anrual greund ievel /0. GCne
sample vwill be taken from Pottstown 'JI12'' and cne freom
Rayersfard (13C'), the twy communities Raving the highest
caloylated arnual average ground level /0. Cne centrel sargle
trom « Jtation Between 0 ard 20 2iles (® one of the least
’:ovclche wind directions (5w, '22G1) and sne contral samp.e 44 1
RLinge.pnta (1IN, che larjest city witmi® 50 miles, wi.l De
csollecond. Parsiculate and rsadiolodine sampies fram these seven
grations vill be 2ollected and aralysed weeas.y. Ten adciticnal
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sampling locations will be used to increase the program coverage
. (total of 17 stations). Particulate samples from these stations
will be collected and analyzed weekly. adiciodine samples will
be collected weekly but analyzed only i{ necessary.

6.1.5.2.2 Direct Radiation

A set of dosimeters yielding four readings will be placed at all
air ling locaticons described for radiciodine and
particulates. In addition, dosimeters will be placed as near as
gooutbxo to each of three (different sector) offsite locations of

ighest calculated annual average ground level X/Q, NNE, N, ENE
(381, 3681, and 787, respectively). Station location
arrangements conform to the Branch Technical Pesition on
Regulatory Guide 4.8 by adhering to the "two ring philoscphy” of
station placement whereby a station is located in each sector
near the site boundary, and in each sector 4 to 5 miles from the
plant. Schools, residences, and nearby population centers are
also considered in the direct radiation monitoring scheme. Two
control stations located in the least prevalent wind direction
(SW and NE) (226G and SHY, respectively) and one station located
in Philadelphia (13H3), the largest population center within 50
miles, bring the total number of direct radiation statien
locations to 48. All direct radiatiun stations will be collected
and analyzed cn a monthly basis.

6.1.5.2.3 Surface and Drinking Water

Surface vater samples will be collected by automatic samplers at
five locations, ne sample will be taken at the Schuylkill River
intake (J48') and serve as the upstream contral. One sample will
be taken downstream of the discharge in an area beyond but near
the nizing zone (16B1) to measure plant effects., One sanple will
be collected across from the plant in an area of the river nct
influenced by plant discharge (24821) to augment the upstream
control. One sample will be taken from the east branch of the
Perkiomen River at the nunatnY station, which will lus;ly nakeup
vater during periods of low flow in the Schuylkill (10F2). A
sample of untreated surface water will also be taken at a water
company downstream of the plant (15F%) and serve as a contrel teo
4 treated sample.

Drinking water samples wil)l be collected at five !ocations, four
By autematic samplers, one by composited grab sampioe (1IN . Qne
concrol sanple will be collected At AN upstream watler company
(S873). One sample wi.l e collscted 2t the nearest downstreanm
user of Schuylkill River vater fer drinking purposes  '6C3 one
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sample each will be collected at the two other nearest major
water suppliers affected by liguid plant discharges (1574 and
15F7). One sample willi alsc be ccllected at a Philadelphia water
utility (13B2) that alsco draws Schuylkill River water fcr
drinking. Surface water and drinking water samples will be
collected and analyzed on a monthly basis.

6.1.6.2.4 Groundwater

There are no well water users that are potentially afiected by
groundwater from the Limerick site because the direction of flow
on site is toward the adjacent Schuylkill River. However,
samples of well water from two nearby users (1181, 18A1) will be
cbtained semi-annually to ensure that no effects have cccurred.

6.1.5.2.5 Sediments f£rom Shoreline

Three lccations will be sampled: an upstream control (33A2), the

imerick discharge area (16B2), and a downstream potential
recreaticnal area (16C4). Samples will be collected ané analyzed
en a semi-annual basis.
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6.1.5.2.6 Milk

Milk samples will be collected and analyzed from three available
locations within 5 km (three miles) having the highest dose
potential (10B1, 5C1, 10C1) and at a control location (22F1)
approximately 15 km from the plant in the least prevalent wind
direction. Samples will be collected bi-weekly during the
grazing season and monthly at other times. To increase program
coverage, an additional nine stations have been added to the milk
sampling program and will be collected monthly.

6.1.5.2.7 Vegetation

Broad leaf vegetation will be sampled and analyzed monthly during
the growing season at a location near the site boundary in tne
sector with the highest annual average D/Q (1181).

6.1.5.2.8 Fish

Although there are presently no commercially important species in
the vicinity of the discharge, two species of recreationally
important fish, sunfish and brown bullhead, will be sampled if
available. Fish will be samp.ed semi-annually at three
locations: an upstream control ir an area not influenced by
plant discharge (33A2), a location in the vicinity of the
discharge point (16B2), and a downstream area (16C4).

6.1.5.2.9 Game

A sample of small game animals will be obtained and analyzed
annually from the vicinity of Limerick.
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