5

From the New Jersey State Library"}

=

e
IoeN

P R

RADIATION SURVEILEITEE
ER CREEK NUCLEAR

i L T LD )

FEWINERSEREIARUBRIARTI MENT OF ENVIRONMENTAL PROTEGHGN
EEENDIVISION OF ENVIRONMENTAL QUATHHYE

BEWREAU OF RADIATION PROTECTION

Property of NJDEP
Information Resourcg

S g




‘ 0B, QU2 Horizom & 971323 ‘ |

You are Viewing an Archived Copy from thle New Jersey Staté Library :

ENVIRONMENTAL RADIATION SURVEILLANCE OF THE
OYSTER CREEK NUCLEAR GENERATING STATION

.Conducted by the State of New Jersey
For. the U.S._Environmental Protection Agency

Contract No. 68-01-0527

"Principal Investigators: David E. McCurdy

‘"John J. Russo

Associate Investigators: Louis Boros
John Feeney
Michael Guttman
Craig McNally
James Ross

Arthur Zawistowski

Property of NJDEP
Information Resource Center

Jﬁly, 1973‘

E

7 DEP

Q13

L

g




|

N I N I I G - aE aEa = I A A - I aEaE =

~ You are Viewing an Archived Copy from the New Jérsey State Library

ACKNOWLEDGEMENTS

The studies presentéd within-this text were sponsoreﬂ in
part by‘thé U.S. Environméntal Protection Agency under Coﬁtract
No. 68-01-0527.

The foilowing agencies, facilitiés; or éersons deserve special
recognitioh for thelir coopgratidn and advice:. John Sull ivan,
Donald Reeves, Donald Ross, Richard Pelrine, and Don Kaulb;ck of
the Oyster Creek Nuclear Generating Station, Jersey Central Power
aﬁd Light Comﬁany; Bérhd Kahn, Richard Blanchard, and D;;iel
Montgomefy of the U.S. Environmental PQotection Agency, Radiological
Eﬁgineering_LaBoiatory; and the New Jersey Bureau of Shelifish
Control. Permission for the ingstallation an& maintenance of
monitoring equipment was given by ﬁhe following residents of

Ocean County: Charles Mallie and Hans Baumgardt, Jr.




.‘

You are Viewing an Archived Copy from the New Jersey State Library

Property of NJDEP

Information Resource Center

IT.

ITI.

TABLE OF CONTENTS

Acknowledgéments

Introduqtion.

Facility Description.

Surface Air Surveillance
A, Site Location Criteria
B. -Sampling Eqﬁipment

"C. Surface Air Sample Analysis

Page

6

10

D. Radionuclide Concentrations of Surface Air 14

- IV. Aquatic Environment Surveillance

VI.

VII.

A. Surface Water Sﬁrveillance
B. Radioactivity Content of Bottom Sediment

C. Shellfish and Fin Fish Collection
and Analysis

.D. Radioactivity Content of Benthic Algae
Plants of Barnegat Bay

Radiation and Radionuclides in the Terrestrial

‘Environment

A. External Radiation Surveillance

B. ©Potable Ground Water Supplies

C. Agricultural Produce Analysis
Summary : |

References Cited

52
52
70

83

94

100

100
104
107
114

120




=

= i i i = a1 & =

You are Viewing an Archived Copy from the New Jersey State Library

-1-

1. Introduction

rThe State.has maintained’anenvironmental surveillanee program

for the Oyetet*Creek Nuclear Generating Station owned by the Jersey
Central Power and Light Company since 1965. _Until 1971, major
surveillance efforts were directedfmainiy at‘proViding data
relative to Federal effluent standatds ae set forth in the
various Federal regulations concerning nuclear facilities.
Durlng 1971 the State initiated a comprehensive enV1ronmental
study of the plant characterizing the distribution of facillty—
oriented radionuclides in the various biological and physical
components of Bernegat Bay.(l) The 1971 program was deficient
in several areas: samplipg and.analyses of surface air and
aqueous samples eontaining very loﬁ concentrations of radionuclides
‘typically discharged from the facility.

Early in 1972, a joint study of the plant.Was initiated by
the Atomic Energy»Commissioh, thevU.S. Environmental Protection
Agency, the State of New Jersey, and the facility. The study
is.currently near'its eomﬁletion and_should be terminated by
‘the end of 1973.

tn April of 1972, the State entered into contract with the
U.S. Environmental Protection Agency to provide offgite environmental
radiation surveillance data telative to the Oyster Creek facility.
Utilizing the additional financial assistance of the contract,
.scientifie equipment was obtained in order to enable the State

to evaluate many of the radiological aspects which were not

evaluated in 1971.
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The information reported in this text‘is a summarization of
the data and tﬁe endeavors of the Bureau of Radiation Protection
during the past year. Some aspects of the survelllance program
shall be qontinued by the State but ét a lower priority.

II. Facility Description

The Oyster Creek Nuclear Generating facility, ownéd by the
Jersey Central Powerland'Light Company, 1s located on a. 1416 acre
site in Lacey'and Ocean‘Townships in Ocean County, New Jersey.

The site is approximately nine miles south of Toms River, New Jersey,
thifty—five'miles?north of Atlantic City, New Jersey, and forty-five
mileé east of Philadelphia, Pennsylvania.

The facility contains a single boiling water reactor currently
operating at 1930 megawatts thermal (MWt) and 620 megawatts electrical.
The reactor is a single-cycle, forced-circulation boiling water
reactor'producihg steam for direct use in the steam turbine. TFuel
elements consist of slightly enriched U0,y clad in Zircaloy=2 rods.
The once-~through méthod of cooling, utilizing water from Barnegat
" Bay, is provided to remove heat from the condensers. Brackish
bay water is téken from Barnegat Bay via the South Branch of
Forked River, passed through the condensetrs at a rate of approximately

460,000 gallons per minute, and discharged into the Bay by access
vof Oyster Créek. Radioactive liquid wastes from the facility are
‘discharged into the condenser cooling water on a batch basis and
eventually fiow into Barnegat Bay by route of Oyster Creek; Radio-
active gases from the off~gas system on the condensers,and airbormne
particulates iﬁ the ventilation exhausts from the reactor, turbine,

and radwaste buildings are exhausted from a 112 meter stack.
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III. Surface Air Surveillance , ‘ ;

A. Site Location Criteria

In late Juiy, 1972, air sampling equipment was installed
at five locations within a 7.5 mile radius of the facility and
at a backgrdqnd area.l9‘miles west of the plant. The site
locations for the surface air sampling equipment were predicated
on the maximum offsite ground level concentration per emission
rate as stateé>ih the'facility's Environmental Report to fhe
Atomic Enéfgy Commission (1971). Sectioh 2.6 of the report presents
the general metéofological data and the theoretical annual average
koffsite ground level concent?ations in seconds per cubic meter
'(Sections 2.6.3.1, 2.6.3.2, and 2.6.3.3). Maximum concentration
‘values for'éach Quadrant.were selected according to the following
grouping of the offsite directions: N (NNW, N, NNE, NE); E (ENE,
E, ESE, SE); S (SSE, S, SSW, SW); W (WSW, W, WNW, NW). Each aif
sampling station was positioned at a site within the quadrant
nearest to the distance and direction from the facility in conjqnction
with the maximum theoretical X/Q concentration. Table 1 lists these |
theoretical concentrations according to wind direction and distance
from the facility. These values are annual averages based upon
frequency probaﬁiiities of wind direction, wind speed, and stability
class. A_detéiled description of each sampling location has been

presented in Table 1A.
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Table 1 Annual Average Integrated X/Q Values* ’
Direction from. ' | Distance X/Q Value (second/m3)
Stack _ 4 - (miles) '
N | 7.5 ~ 1.20x107?
NNE 1.5 3.86x10~9
sE 1.5 4.88x10~2
sw o o 2.5 3.83x10"9
W \ 1.5 | 3.81x1077
W Baékground 15 "1.71x10-10

* Data taken from page 2.6—20 of Environmental Report, submitted by

the Oyster Creek Nuclear Generating Station, Jersey Central
Power and Light Company to the U.S. Atomic Energy Commission.
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B. Sampling Equipment

, : A 7
The basic unit utilized for the continuous sampling of radio~-.

active air particulateswasthe Staplex high-volume air sampler
~mounted in a prptective housing. The air sample was drawn through

a 'MSA BM-2133 particulate filter (4 inch diameter) in tandem wifh a
MSA chafcoal'canister (Part No. 46727) at a rate of approximately
25 cubic feet per minute. A seven-déy timer was incorﬁorateq into
the systenm to_disciose any unexpected power failures. In order to
check for dust loading of the filter, the flow rate of each sampler
was deterﬁinedwat the beginning and end of each sampling period.
Generally, no loss of flow .rate has been measured for the typical
weekly collection interval.

The MSA dust filter BM-2133 has been routinely used for the
evaluatién‘of atmospheric fallout by the Radiation;Alert Network
for over a decade. Studies performed by the U.S. Naval Research
Labofatdry(z) héve indicated that the retention efficiency of this
cellulose filter at a-air velocity of 295 cm/second (36 cfm) is
98.1%0.1 percent.fér airborne fission products. At an air velocity
" of 141 cm/second (717 cfm), the retention‘dropped to 88.9%0.1 percent.
The flow rate obtained by most of the air samplers in the field
has been over 25 cfm, which would correspond to an air velocity of

205 cm/secoﬁd.
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The effi;iendy of 13;1 colleétion of the MSA charcoal canister
has not been d&éumented in the literature. The selection of this
particular canister was based upon the fact that the canister was
used by the Radiation Alert Network in the early 1960's for the:
measurement of airborne radioiodine fromlnucléar weapons testing.
However, recent studies conducted by the Atomic Energy.Commission
at the Oysfer.Creek Reactor have indicated that the majority of
1311 disqharged from the plant is in the form of methyl iodide (15).
Upon learning this fact, several field studies were conducted to
estimate the efficiency of collection of the canister for methyl
iodide (1311). The first field study was conducted to determine
if the radioiodine was penetrating a single canister. 1Initially,
two canisfers were placed in series and the radioiodine on each
canister was measuréd after a week of sampling. The results of
fhe first test indicated that the first canister retained about
65 percent of thelBlI,-assuming no breakthrough (See Table 2). A
second similar test revealed an efficiency of 28 t 22 percent.

Another field test was initiated to determine if ;he first
canister was essentially loading with organics and the observed
1311 on the second canister was a result of breakthréugh or loading.
In this test three canisters were placed in series. If the
efficiency of retention of the canister was constant (for the
particular air velocity used), then the following formulae apply:

Activity on Second Canister
1 - Activity on First Canister

Collection Efficiency

Activity on Third Canister
1 - Activity on Second Canister

and
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The results of the latest tests show that the lBllfeffici?ncY
is approximatély 60 to 90 percent (See Table 2). However, Earl
Wittaker (12) has found that the methYl'iodide collection efficiency 
for this canistér type is dependent uﬁon air velocity, humidity,
and sampling time or total volumé sampled. Conse4uent1y, if the
methyl iodide was collected at the beginﬁing of the Sambiing period,
perhaps a portion oflthe 6rganic iodide was subsequently exchanged

with other atmoespheric pollutants.
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¢c. Surface Air Sample Anélysis

Each filter paper and charcoal canister was exch&nged.after
a sampling period of omne week (168 hours) . The individual filter
papers were counted for 10 minutes by a "pancake" Geiger Muller

detector at approximately 100 hours after the terminatiOh of

sampling. The initial procedure was to count the filter at
ik : » approximately 29 hours poSt—sampling termination, but this
technique was.ghanged uﬁbn observation of the decay curve of
\ a typical fllter sample. As observed iﬁ Figure 1, the rate of

f\ beta decay for the first elghty (80) hours after sampling is quite

‘} rapid and variations in the time of counting during this early

‘ " period could lead to discrepancies in the data. The rate of beta

decay beyond eighty hours is small and essentially no major

1 ‘ correction is required.

| : The 1nitial rapid decay of beta activity on the filter paper

| is believed to be due to the decay of natura11y~occurring 212pp,

| a daughter product'of 220Rn. Complete decay of this beta-emitting
radionuclide (T 1/2 = 10.6 hours) would be approximately,74.2 hdurs,
which is close to the observed initial flat portion of thé decay
curve. Upon stripplng the longer- 1ived component from the initial
data points of Flgure 1 and plotting these re51dua1 points on
semllog paper, & single short- -1ived component was revealed. From
the slope of the .resultant line, the half-1life of the short-lived

~ component was estimated to be approximately 10 hours.

' The gross beta activity on each filter was standardized to 2

calibrated 90sr-Y soﬁrce utilized for the Radiation Alexrt Network.
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Each charccal canister was exchanged after a seven—day

sampling period and analyzed on either a NaL(Tl) or Ge(Li) gamma—.

222;

-+ ray detector. The interferring Rn (plus daughters) gamma

peaks were stripped from the NaI(Tl) Spectrum by a weighted-least
squares spectta—stripping computer progran. Normally, only traces

of the radon daughter photopeaks have been observed and the

measurements do not appear to be comsistent. In all cases, the
measured radioiodine concentration was corrected to the mid—point
of the sampling period, thus giving a weekly average assuming a

constant air concentration for the week.

Follow1ng the beta analysis of the filter papers, two weekly
. samples from the same location were compressed into a 5 cm3 geometry
land analyzed by a Ge(Li) solid state detector having a full width at
halfmaximum (FWHM) resolution of 2.9 keV at 1.33 MeV. Each blweekly
sample was counted for 40,000 seconds'or longer to provide reasonable
counting statistics. A total of twelve (12) radionuclides were routlnel

. : . 144 141
analyzed and reported. The nuclides of 1nterest were: Ce, Ce,

140 137 8 '
1311, 7Be, 103Ru, 106Ru, 4 Ba, - Cs, 95Zr, > Co, 54Mn, and 60Co.

Recent tests of stack particulate samples taken by the facility have
shown that of the longer-lived radioactive airborne particulates

140B 51C 6000,

(excluding 131I)'released from Oyster Creek a, r, 137

and Cs
have been found in the greatest concentrations. Normally, the
stack concentration of 14OBa igs at least ten times greater than the
other longer-lived radioactive particulates released (see Table 3).
After processing the filter samnles for gamma-ray emitting
radionuclides, two biweekly composites from the same location were

90
Compos1ted and analyzed for radiostrontium ( Sr and Sr) for a

monthly average.
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Radionuclide Concentrations of a Typical Stack Saﬁple
- /
Radionuclide Concentration
' pCi/liter
131y © 4.19%5%
1331 |  4.75%5%
1V311 (particuléte) : 0.026*5%‘
1404 0.029%5%
137¢cs | 0.0032%5%
134cg ' 0.00144%0.00008
54Mn 0.00033%0.00006
60co A 0.00100%0.00013
51ce | ' 0.6015410.00064
239y, |  0.0159:0.0026
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D. Radionuclide Concentrations of Surface Air

The gross beta (9OSr€Y reference) and 1311 (charcoal canister

for organic vepors) concen;rations at each of the six sites appear

in Table 4 according to sampling interval. A decreasing trend in the
gross beta concentration, probably related.to'stratospheric falloue,
was evident for all stations monitored. ' No unusual deviations in

the gross beta concentration occurred at any particular site even

though high concentrations of 3 I were measured at several of the
sites. Howeve?, the collection efficiency of the filter paper was
not expected to be high for iodine-131. The greatest gross beta
concentration eccgrred in Jﬁly, 1972 during the period when.strat—
ospheric falleut was elevated in relation to the winter months.
Radioiodine was measured at levels greater than the minimum
sensitivity (72 fCi/ms) at principally four sites for the nine-month
period evaluated: 1.5 miles SE, 2.5 miles SW, 1.5 miles NNE, and
1.25 miles W of the facility. The greatest 1311 concentration of
127 ¥ 7 femtocuries/m3.Was neasured at the 1.5 mile SE site during
startup of the ﬁlant on January 10, 1973. This measurement was for
a five-day sampling period rather than the normal weekly. . sampling
interval. It is unknown whether the release of the ;311 occurred in
a short burse or averaged over a period of two days. Elevated
radioiodine‘levels ef the order of 10 to 60 fCi/m3 were also noticed
2t sites 15-26-51-70 (1.5 miles SE) and 15-26-14-70 (1. miles NNE)
during the two-month period prior to refueling on April 13, 1973.
The data presented in.Table 4 has not been corrected for the
canister efficiency, since ehe efficiency studies began during the

latter part of the contract period and the results of the tests are

not conclusive. Therefore, the data presented in this report are

lower than the actual 1311 concentration values.
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The highest 1311 concentration (believed to be methyl iodide)
of 127 £C1i/m3 corresponds to 89 percent of the maximum perﬁissible
concentration (MPC) based on the food-chain pathway (lO’loﬁCi/cc/700 =
1.43 x 10~13uc1/ce = 1.43 x 10+2/fCi/m3). This same 1311 level
would be 1/1000 of the MPC air for direct inhalation as pér 10CFR20.
If the 1311 ié in the methyi iodide form, only a small portion of
the airborne activity would be deposited on local vegetation, thus
decreasing the probability of a food-chain reconcentration. Field
studies by Atkins, et. al.(3) have shown that the deposition velocity
of methyl iodide is 10~3 cm/second or 1/1000 of the deposition
velocity of iz. |

’Since there are no dairy cows within ten miles of the plant,
the important exposure pathway for airborne 1317 in the immediate
vicinity of the plant ié from inhalation. Measurements of airbormne
1317 at the 1.5 mile SE station (15-26-51-70) have indicated weekly
concentrations between approximately <2 to 75 fCi/m3. The estimated
weekly average concentfation, based on nine months of data, would
range between 8.6 £Ci/m3 (assuming the less than values are zero)
and 9.1 fCi/m3 (assuming the less than values are true values).
For dose calculation purboses, the weekly concentration can be
rounded to 9'fCi/m3. Assuming a 1317 dose to air concentration
value of 10 mrem/yr: pCi/m3 (14,16) for adults and 14 mrem/yr:
pCi/m3 (14) for a child, the thyroid dose due to the inhalation
of 1311 would be 0.09 mrem/yr for an adult, and 0.13 mrém/yr for a
child. lThe theoretical thyroid‘dosé to a person residing 1.6 miles

ESE of the plant has been estimated as 0.059 mrem/yr.(14)
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However, radioiodine from the gaseous plume would also be
incorporated, in very low concentrations, in milk from dairy cows
located 17.5 m11es N of the facility. The annual thyroid‘dose to
a child drinking milk from this dairy'hés beén estimated to be
betweenv0.36tmrem(14>vand 5.6 mrem.(13) If 80 percent(ls) of the
1317 released from the facility is methyl iodide, the theoretical
dose estlmates could be reduced by 80 percent, i.e. 0.072 and 1.1
mrem/yr. he former milk-chain dose estimate approx1mates the
1nha1at10n thyroid dose for a child residlng 1.5 miles SE of the
facility (0,13 mrem/yr). Under this circumstance, the inhalation
dose for the close—in popuiation would be juét as important as the
thyroid dose resulting from the mllk pathway.

Of the five air sampllng statlons pos1t10ned around the facility,
~the station (15-26-51-70) located 1.5 mlles SE of the plant has the
"greatest annual average theoretical X/Q value. Thermost probable
wind directions at the Oyster Creek plant, based upon an annual
average, (13) are from the NW (10.9 percent) and the WNW (12.4
percent). Offsite measurements by this laboratory indicate that
the occurrence of airbormne facility-produced radionuclides at the

SE station has been greater than at the other air statiomns maintained.

Results of the isotopic gamma-ray analysis of air filters
composited biweekly for each collection'station appear in Tables
5 through 10. "Since the latter part of September, twelve gamma-
ray emmitting radionuclldes ‘have been routinely evaluated by a
Ge(Li) spectrometry system. The or1g1n of the twelve radionuclides

can be summarized accordingly: 7Be naturally-occurring from cosmic-
140 131 60 58 137

vray interaction with the atmosphere; Ba, I, Co, Co, Cs, and

54 o 54 144 10
Mn - facility oriented; Mn, 60Co, 95Zr, 141Ce, Ce, 3Ru,

106 137 '
) ‘Ru, Cs, and possible 140Ba and 1311 - fallout from nuclear
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weapons testing. " In the event of any Chinese weapons test,
, 7 .

cobalt—60»wouid be used to relate measured atmospheric concentrations
to radioactive airborne particulate emissions from the facility.

The majority of the radionuclides detected in the composited

samples can be attributed to fallout. The concentration of 141 €,

L4ho, 103y 106g, 95, 44 137

Cs hao steadily declined since
September, 1972. Tt is éoticipated that the surface air content
of theso -radionuclides.wili begin'to.inc;ease in late May or
early Juﬁe, indicative of the well documented "spring" maximum
for stratospheric fallout,,
' 60

Detectable quantities of " Co and 34Mn (slightly over the

‘minimum sensitivity of detection) have been measured principally

at the collection station 1.5 miles SE of the plant., The greatest

surface air concentration of these radlonuclides wad measured

during the interval January 9 through 14, 1973, which corresponds

to the maximum observable 1311 concentration (75 fCi/mS) at

this site, At this time, the concentration of 6000 and 54Mn was

2.9 and 1.7 fCi/m , respectively, ot approximately 10~ 7 of the

maximum permissible concentration for these nuclides in air. A

gomewhat lower 60Co concentration (1.1 fCi/m3) was measured at

Station 15-26—14¥70,.1ocated 1.5 miles NNE of thé plant, during the

pecohd and third weeks of April, 1973 (April 11 through April

| 24, 1973). The weekly average airborne 1311 at this site for

the same sampling interval tranged between 16 and 61 fCi/m

Radiooobalt. in significant quantities (L.e., greater than 3 ¢

- of thé counting statistics), was measured occasionally at all

collection stations., During the sampling interval February 13
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through 27, 19?3, 60Co was'aléo_defééted at fhe background area
of Lebanon‘Staté Forest. ' The qoncentration was very low, 6.23 t
0,11 £c1/m3.

Data reported By~ Jersey Central Power and Light Company (4)
and gamma iSOtOplc measurements of stack filters by this laboratory
indicate that'14 Ba should be readily detected if 6OCo_is found on
an environmental filter sample. The facility reported stack
emission information for the last six monthe of 1972 which has ehéwn

0
that the 140 Ba-La to 6 Co ratio varied between 2031 and 29:1.

-HoWevér; offéite measurements at the five air sampling stations
during this period have not disclosed 14oBa above detection

1limits. Even during the period when the offgite 6000 concentration
average 2.9 t 0.4_fCi/m3 he 14OBa concentration was lass than

1.9 fCi/m . Presently, no explanation can be 31Ven to resolve the
apparent discrepency between the onsite stack data and the offsite
environmental measurements. -

| the radiostrontium content of sutrface alr at each site for

' the,period of September through Febzuary has been summarized in
Table li. The 8954 concentration steadiiy declined ftom September
to January and leveled off to & concentration of approgimately

0.2 fCi/m during January and Pebruary, The drop i1 the QQSr air
¢ontent as a function of time was ﬁot as drastic as the decline in

1 the 895y concentration for the same period. During September, 1972
tthe measured 898r concentration ranged between 2.7 and 4.1 £C1i/m ,‘

" which was about four times the 908r concentration., By the end of

‘January, the 89 /908r ratio at the background ‘station (17 miles W)
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'facility has been very low, being essentially 10~
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decreased to 0;35:1. The 90Sr air concentration remained
essentially conétant-("0.4 fCi/mS) at the majority of the air
stations during November ;hrough January}

Certain abnormal déviations.in the radiostrontium concen-
tration values were noted at sites 15-26-52-70 (2.5 miles SW)
and 15-26-53-70 (1.25 miles W) dﬁring November, and at site
15-14~03-70 (7.5 miles N) during January. The processed
strontium carbonate precipitate for these samples was re-

evaluated for possible malfunction of the nuclear instrumentation

“and the test verified the original -values..  No explanatidn can

be:given for the observed discrepancies.

| Unde;'normal plant operation, the total amount of radio-
strontium (898r and 90Sf) released from the stack has been reported
(4) to be about 2 x 10-3 curies per month or 0.0008 uCi/second.

Using the annual average X/Q value of 5 x 10 second/m3vfor the

1.5 mile SE site (15-26-51~70), the expeéted annual average ground

-12

concentration should approximate 4 x 10 uCi/m3 or 4 x 1073

v_fCi/m3. ‘Even if this radiostrontium concentration was strictly

89Sr, it would be virtually impossible to differentiate facility-

produced radibstroﬁtium_from current levels of radiostrontium
produced by p;evidus weapons testing.

In géneral,‘the concentration of radioactive airbormne
particulates in-sﬁrface air in the vicinity of the Oyster Creek

4 7

to 10 ' of

"MPC.air. A complete list of the maximum permissible concentrations

of the measured radionuclides in air has been presented in Table 12.
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Aquatic Environment Surveillance

A. Surface Water Surveillance ;

in the‘early portion of the surveillancelprogram, three water -

‘collection stations were selected to be routinely sampled every

month. The sites included: one station on Oyster Creek at the

bridge serving U.S. Highway Route 9 (Location No. 15-26-20-~06),

‘one station on the South Branch of the Forked River (intake canal)

at the Route 9 bridge (Location No. 15-26-26-06), and one station
at a background reference area in Great Bay (Location No. 01-64-01—06),

During late July, the station on Oyster Creek was changed to the

‘Sands Point Marina 'in order to accommodate apparatus for continuous.

water collection.

The continuous water sampling equipment consisted of a low-
flow rate Masterflex pump (33 ml/mindte) equipped to provide a
sampling interval of one hour every five hours during a total
collection period of one week. The water was sampled from Oyster

Creek at a depth of four ‘feet and flowed through forty feet of.

.1/4" I.D. vacuun tubing into a thirteen gallon polyethylene receiving

: carboy._ Prior to sampling, 300 mls of concentrated nitric acid was

placed into the carboy to prevent radionuclide 1osses to the surface
of the earboy; A flow rate measurement was taken at each weekly
axchangebto determine if a change in flow rate had occurred during
the sampling period.

During the first few collection periods, a breakdown of the

tygon.tubing in the pump head»had been evident. The problem was

vemedied by substituting high-grade silicone tubing for the tygon

tﬁbing{' Further difficulties in the continuous water sampling .
equipment were encountered during the winter months when the

-sampling line would freeze at low temperatures. The frequency
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of the sample.line freezeeup decreesed somewhat when a new timing - i
cycle of76‘seconde of sample collection per minute was appiiedt e
The new sampling c&cle begen on Januery 16, 1973, 4 ; »_‘. 4lw

Continuous water samnling‘of the condenseér intake water was ,o'f

initiated on'January'45 1973 in order to evaluateé -the recirculation

of radioactivity from Oyster Creek into Forked River. The condenser
intake station was designated as Site No. 15-26~12-06 and replaced
the collection station on the. South Branch of the Forked River

(No. 15-26-26-06) The-water collection'interval for this sampler ﬂ

wag syncronized with the sampler at Sands Point Marina.

Each weekly composited sample was analyzed for sixteen radio~

nuclides by various radiochemical techniques. Tritium was measured

o

'by analyzing 2 mls of sample distillate by means of a 1iquid - i
\
i

scintillation counting syetem having a minimum sensitivity of
144Ce, \ |

approximately 1,000 pCi/liter. The radionuclides 14lce
103Ru, ;06Ru, 51Cr 5800 6000, 54Mn, 65Zn, and 59Fe were evaluated

by means of a ferric hydroxide precipitation technique described
in the first quarterly progress report. The technique has been ' |
found to be essentially quantitative for all of the stated nuclides
except 54Mn, 58Co, and 6000. The recovery for these two elements

in the dissolved form, a8 determined by tracer‘studiee, was 24 and

54 percent for Mn and Co, respectively. However, measurements by jf

Kahn, et. al;(s) have shown that 86 percent of the 6°Lo and 82
percent of the:54Mn discharged from the facility was agsoclated
with suspended meterial‘ Since each eampie is entirely filtered
'through a Whatman No. 542 slow filter, any suspended material g

scavanged by the Fe(OH)j3 precipitates would be incorpotate& in -

the analysis; Therefore, most of the 54Mn, 5800, and 90co would . I

have been recovered (>90 percent). ' | M
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Fourteen liters df the Fe(OH)3 filtrate was analyzed for.
dissolved»tadiccesiUm (134¢cs énd'137Cs) by means of selective
adsorption onto ammonium=12 - molybdqphosphate (AMP) crystai;

followed by gamma-ray spectrometry analysis. The minimum
sen31tiv1ty of this technique was about 0.1 pCi/liter for 137Cs..‘

Ancadditlonal ten liters of the Fe(OH)3 filtrate was processed

for.dissolved radiostrontium by a recéntly modified carbonate B
technique. The naturally-occurring stable strontium content of
each brcckish sample was evaluated by determining the chloride
content and applying the factor: 0.41 mg of Sr per liter/1l.0

.fPT Ci' . The stroqtium recovery of-the technique was predicated
on thc total recovery of both the natural and catrier strontium.

| The results of the monthly grab samples of the discharge

canal takec at the Route 9 bridge during the spring and summer
moﬁths appear in Table 13. In this period several samplec

were collected while the facility was discharging a sample waste
tank., Of the nuclides measured, only 6000, 54Mn, 59Fe, and 5lcr
were measured in'cigcificant concentrations. The maximum 60co

; cbncentratioh was about .1l pCi/liter, whereas 5lcr was 1.5 pCi/liter
on one occasion. Numerical data for the dissolved radiocesium was
not available for this time because the radiochemical process was
developed somewhat later. The tritium and radiostrontium content
at the time_of discharge were not discernible-from background.
Zifccnium—QS, 103Ru, and 14lce, related to the Chinese atmosphetic
weaponé testing in January_and March, were detected in both |
‘Barnegat and Great Bay in the month of April. These shcrt-lived

‘tradionuclides persisted, 1n concentrations less than 0.4 pCi/l,

‘at both areas through June, 1972,
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Table_14‘is a summary of the specific analyses performed on.
the weekly composited discharge canal semples collected at the Sands

Point Marina' An increase in the weekly average 137¢s and 134csg

(dissolved) concentration levels was evident in Auguet, 1972 and
continued into October.

occurred during August 21 through August 28, 1972 (13409 ~ 26,4 pCi/1ly
137¢e - 48.2 pCi/l), but were less than 0.3 percent of the maximum

perm1881b1e concentration as per the Code of Federal Regulationsa

.The actual sampling period was shorter than a week because the

tygon tubing in the pump head deteriorated during the last few

‘ days. Concomitant with the elevated radiocesium levels in August

| and Septemner were increases in the weekly average 60Co and 34Mn

concentrations. The time interval of the maximum concentration

of these nuclides did not cortespond with the interval for the

maximum radiocesium, but occurred during September 12 through 19, 1972

.(6006 - 14,4 pCi/l;-54Mn A pCi/1). Detectable amotunts of

'»5lcr; 58¢0, and 59Fe were measured only sporadically during the
eight months of'continnous samplingf However, the concentration

of these fadionuclides in the radwaste is normally lower than that of

In addition, due to the lower gamma

60co, S4Mn, and radiocesium.
branching ratios of these isotopes, the minimum sensitivity of
detection 1s somewhat greater than that of 6.OCo or 34Mn. For
example, the 51gy and 54Mn_concentrations in the November monthlj
‘radwaste composite were 21 and 11 pci/ml, respectively. Applying.
a dilution factor of 203,000 would resnlt in an average monthly
aischafge canal concentration 0.1 pCi/1 5lcy and 0.055 pCi/1 S4Mn.
As shown in Table_lA, detectable amounts of 94Mn were measured in
.the discharge canal, but the 51Cr content was 'less than the minimum

" gensitivity of “0.3 pCi/liter for most of the pefiodi

The maximum offsite radiocesiuhm concentrations;§
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The 6O_Co.an'd 54Mn'aqqeous 1éveis in Oyster Creek would be a
combination of 1. discharges from the facility, 2. recifculation
of the same, and 3. radioactive particulgtes from sédiment 4
resuspension.h The 90co to 2%Mn ratio in the weekly water samples
in-Janﬁary ranged between 1.1 to 2, which porresponds'vefy closely
to the nﬁclidé ratio (1.9:1) in the undilpted radwaste for January.
The ratio of these two nuclides in}sediment sampled’nexf to the-watér
sampling equipment was 4.9‘in January and varied between 4.1 and
5.3 (See Table 20) during.November through April., Consequently,

most of the radioactivity measured in the water samples would be

‘related to facility discharges rather than sediment resuspension.

\

Under most circumstances, the detection of facility-produced

,rédiostrontium ig limited by the low concentrations of 89Sr and-

905y in thé‘waste releases and the applied dilution. Typically,
the 895y ﬁo 90¢y ratio in the radwaste is of the order of 10 to 30
and véry rarely does the 89Sr.concentration exceed 10 pCi/ml (See
Table 17). At a minimum_dilption of 50,000,*% the expected maximum

monthly average Oystér Creek concentration would be 0.2 pCi 89Sr/liter.

. The strontium-89 concentrations in August were somewhat greater than

the expected ma#imum value. For ali‘other sampling periods, except
onCe‘in’FeEruary, the 89sr concentration was below O.S-pCilliters.
The 905t Concentratioﬁ in Oyster Creek approximated values measured
in Great Bay,'”O,B to 0.4 pCi/liter (dissolved). Elevated.radiof
sfrontium lévelsIWere noted during the first week of February, 1973

in both Oystef Creek and tlie condenser intake water. No increases

'in the other typical facilitprroduced radionuclides were observed

-in the sample.

*Normally, the radwaste tank is disdharged at approximately 26 gpm

into a condenser cooling water flow of 460,000 gpm. During August
through December, 1972, the dilution varied between 58,000 and -
202,000. : ,
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For the first four months of 1973 attempts have been'mede
to measure the recirculation of radionuclides from Oyster Creek
into the Forked River. Dye studies performed by Carpenter in 1963(9>-
showed that the aqueous plume from Oyster Creek would proceed toward
Forked River at periods of both Ebb and Flood tides. The first
indication of recirculation was presented in 1972 when data sub-
stantiated 60Co and 54Mn in sediment taken from all branches of
the Forked River(l). For one reeson or another, measurements taken
to date have not been able to 1solate a value. Two problems have
been common: 1. the concentration of most of the radionuclide has
been,tooilow for accurate measurements, and 2. sample period biasing
.due to sample line freeze~up during;the winter months. It 1s
anticipated that 1é’“Cs will give a good indication of the reqirculation
:,of dissolved radionuclides and 60Co will represent dissolved plus
suspended'msterial recirculation. Tritium would he the ideal nuclide
for the recirculation measutrement but its low offsite concentration
end the minimum sensitivity of detection precludes its use. It is
hoped that subsequent measurements will elucidate the reciroulation
value. Table 15 summarizes the data accumulated for the condenser
~ intake sampler since the beginning of the year.

The monthly variation in the radionuclides of Great Bay has
‘been presented in Table 16. During the spring and early summer,
952r“Nb, 103Ru and 144Ce, in contentrations less than 1 pCi/liter,
were measured:at this site. The shortermlived nuclides were most
likely related to earlier atmospheric weapons tests conducted by
the Chinese during January and March? 1972. Fot the ten-month petriod
: investigeted, the dissolved 137¢s concentration ranged from 0.19
(February, 1973) to 0. 48 pCi/liter (Maxch, 1973). The average of

.the ten measurements was 0 32 0,09 pCi/liter (dissolved). The
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dissolved strontium—904concenﬁratﬂn1approximated the 137Cs levels.
Based on ten bbsefvations, the average 905y content was 0.2Lﬂ0.15
pCi/liter (dissolved only). Strontium-89 was detected during twél
months, August (0.14i0.08 pCi/liter) and November, 1972 (0.09%0.05
pCi/liter)._'In general, the corrosion products 51Cr,.54Mn,,58005.
59Fe, 60&0, aﬁd“652n havé been.found to be in concentrations belowA‘
the minimum of sensitivity of detectién. |

In summary, aqueous discharges from the facility have resultéd
in offéite stream concentrations below 1 pCi/liferAfor most radio-

nuclides. Occasionally, the concentration of certain radionuclides

_may be elevated by a factor of 100 aboVe'typical values. Both 90sr
and 137Cs from previous stratospheric fallout constitute a major

portion of the measured offsite concentration of these nuclides.
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Radioactivipy.Coﬁtent of‘sottom,Sediment

Bottom sediment specimens Were_colleéted in Oyéter Creek
(discharge canal below the property iineiof the facility), ’
Forked River,(ipﬁake canal) and in Barﬁegat Bay near Cedar Creek.
Beginning iﬁ November, 1972, a sediment sampie was collected
monthly at the continuous water sampling étation maintained at
Sands Point mariha on the discharge canal in an attempt to relate

sediment radioactivity to the water data.

Samples were taken in the main channels of the two streams

using an FEkman dredge. Prior experiments(l) have shown that the

majority of the sediment-associated radioactivity was confined to

‘the main stream and not along the shoreline. Each sediment sample

WaS'uniformiy mixed, dried at a low temperature on a hot plate,
and analyzed on a gamma-ray spectrometry system.

| OniMay 18, 1972, core samples were taken at two locations
in the discharge canal in order to evaluate the vertical profile

of the radioactivity in the sediment. Edach core sample consisted

of gseveral 1.25 iﬁch diameter slices of the bottom sediment with

subgsequent sectibning by 1engthvwithAthe top 1éyer serving as a
reference ﬁoint. The core samples were frozen and then cut into
three sectioﬁs with a'saw: Top 2 inches, 2 to 4 inches, greaﬁer
than 4 inches. Each section was then prepared and analyzed in

accordance with the procedure used for the Ekman samples.




You are Viewing an Archived Copy fiohtthe New Jersey State Libfary

The radioactivity content of gediments from Oyster Creek .

(discharge canal), Forked River,‘Barnegat Bay, end éreat Bay |
has been summarized in Tables 18 through 22. A description
of the collection locations is presented as Table 23. The two
radionuclideslfound in the greatest concentratidns, which can
be related to the aqueeus discharges of the plant, were 60Co andv
54Mn. This finding‘supports previous investigations,(l) although
58¢o in sediment (and benthilc algae) was found more exteﬁsively in
1971. The_aree of the discharge canal having the maximum 60co
concentration was at the water sampling station maintained off
Sands Point Marina (See Tabie 20). This station was at the first
commerical marina on Oyster Creek below the Route 9 bridge just
'askthe stream widens. The monthly grab samples were taken
approximately forty'feeﬁ from the southern shoreline at the end
of a boat dock. Most samples from this area contained high
quantities of 4OK, normally indicative of a high_organic content.
Studies conducted of tﬁe area in 1971(1) and in 1972(5) have
shown'that highly organic sediments contain larger amounts of
fallout and facility—prbdueed radionuclides than sandy sediments.

__The‘higher quantitieshof 60co end 54Mn Were somewhat confined
to the widene& aree of Oyster Creek utili;ed by the boat marinas
(See Figure 2). Twe core samplee taken in this area point out
that the vertieal‘distribution of the radiocobalt and 54Mn was
limited to the upper most two—igch layer (Table 22). Similar
studies by Kahn, et.al.(s) have shown the same general vertical
prpfiles of facility-produced radionuclides. It is speculated
that a great deal of the 60Co and J4Mn sediment activity is
‘related to sedimentation or settling of suspended particulate

activity.. Radiochemical'analysis of the water at the Route 9
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bridge during_known‘discharges(S) indicated that‘86'percent of the
60co and 82 percent of the 54Mn was associated with suSpended!
material. Most of the radioactivity on the suspended material of

the brackish water could be filtered by a 8.0 micron porosity filter.

Apparentiy-a major fraction ofbthe radiocesium discharged from
the‘facility remains in solution rather than becoming assoclated |
with suspendedvmaterial or incorporated in sediment.‘ Very 1itt1e
134cg or 137Cs-has been observed in sediment. In addition, of the
long-lived radionuclides discharged from the facility, 134¢s and
137Cs have been found to be ‘two nuclides in the greatest concentration

(See Table 17); the4137Cs concentration is normally greater than the
~60Co concentration.

Facility produced radioactivity:was not confined.to the
sediment of the- discharge canal. Studies published in 1972(1)
reported a widespread distribution of 60Co and J%4Mn in Forked R1ver,
Barnegat Bay, and, to a lesser degree, in Manahawkin Bay.
Recirculation of radioactivity into Forked River by water movement
is evident by the presehce of 60Co and 54Mn in sediments of this
stream. During April, 1972, concentrations greater than 3 pCi/gram-
dry of 60Co were measured along the South Branch of Forked River.
Radioactivity intrusion into the North Branch of the stream was
also apparent during this period, confirming previous measurements
in 1971.(1) Recirculation of radioactivity into the discharge canal
“1s also been verified by analyses’of water specimens taken at the

‘ndenser water intake during the beginning of 1973 (See Section VA).
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[

Baékground sediment from Great Bay contained trace quantities

of 6000, l34Cs, and some fallout 137¢s., " The quantitative m?asufements

have been éummarized in Table 21.
For a more detalled radioactivity profile of Barnegat Bay,

Oyster Creek, and Forked River, refer to references(l) and (5),
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Table 20

Radionuclide

14464
141ce
51Cr
13171
125gy
7Be
103Rry
106Rqy
140p,
13403
137¢s
957y
95
SSCQ
S54Mn
59Fe
637n
60co

40k
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Concentration (pCi/gram-dry)

11-21-72
2;0i0.3
0.15+0.07
0.79%0.73
0.090.17

'0.04+0.11

1.6:1.0
0.49%0.60

2.0%0.5

0.37%0.28"

/
0.52%0.15

7.2%0.2
0.37*0.35
29.6%*0.4

131

-78-

1-16-73
1.5%0.6
0.07%0.19

<3

0.4020.63

0.24%0.27

1.3%0.24

0.62%0.74
0.14%0.39
0.24%0.37
5.6*0.5
| <1.3

2.4*0.8
27.2*1.0

151

2-8-73
1.4%0.7

0.16%0.18

2.5*0.3
5.7%0.4
{l.l
0.42*0.38
0.26%0.40

10.0%0.6

45¢2il.'2

Radiocactivity of Sediment at the Water Sampling Station on the
Discharge Canal

3-13-73

1.8%0.2

0.1120.06

0.81*0.65

0.07%0.16

0.13%0.09

0.82+0.87

<0.82

1.9:0.1

<0.38
<0.20

0.23*0.13

0.22%0.32
0.82%0.31
28.8%0.4

15+1

4-3-73
2.2%0.5
<0.21
<0.22

0.35%0.42

A

N

[\
|

<0.79

0.14%0.29

0.14:0.28

33.0%0.8
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10

11

- 12

13

Not on
Map

15-26~26~26

15-26-20-26
15-26«34«26

15«26-08~26

15-26-48-26

15-26-33-26

15~26—23~26

15~26-22~26

01-64-01-26

You are Viewing an Archived Copy'ﬂ%;rﬂhe New Jersey State Library
‘ Table 23
Bottom Sediment Collection Stations in the Vieinity
of the Oyster Creek Nuclear Generating Station
et 7
Map # .Logation# Description
1 15-26~40-26 Forked Rivér, Flashing Red
: Marker #12 at the mouth of -
Forked River (Mid-Channel).
2 15-26~25-26 Forked River at Intersection
- . of North and South Branch.
‘ 1300 yards up from Barnegat Bay.
3 15-26-27-26 Forked River, North Branch
: ' just off Captain's Inn, about
. 2300 yards up from Barnegat Bay.
4 15-26-44-26 Forked River, North Bramch of
o - Forked River about 20 ft. east
of U.S. Rt.#9.
5 15-26~07~26  Forked River at Forked River
' ’ Estates Road. ’
6 Forked River, South Branch at

U.S5, Rt.#9 Bridge about 4000
yards up stream from Barnegat
Bay.

Oyster Creek Rt. #9.

Oyster Creek, between Rue's
Boat Yard (and-~P.T. Harbog

., Mid-Channel) just before the

Creek widens.
Oyster Creek at Rue's Boat Yard.

Oyster Creek, just off the

Oyster Creek Marina (Mid~Channe1)»z

Oyster Creek, just east of the
Oyster Creek Marina where the

_Créek narrows (Mid-Channel).

Oyster Creek, 600 yards up ftom
Barnegat Bay.

_ Oyster Creek, 50 to 70 yards up

from Barnegdat Bay.

Great Bay (Background Reference
23 miles south of Oyster Creek).




Map #

Not Presented

Not Presented

Not Presented

Not Presented
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Table 23 (Continued) - oo

Location#

15-26-11-26

15~-26~24-26

15-26-35-26

15-26-09-26

i)

Description

Barnegat Bay at Cedar Creek
entrance into the Bay. Near
red light marker #64.

Oyéter Creek, approximately
1,000 yards up from Barnegat Bay
near the 4th inlet lagoon (from

Bay).

Oyster Creek just southeast -
of the Oyster Creek Marina.

Confluence of Forked River and
Barnegat Bay. Approximately
230 feet up Forked River from
the Bay.
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C. Shellfish and Fin Fish Collection and Analysis

, D S : o : ' 7 g
Samples of Mercenaria mercenaria (hard clams) were collected ' A

from five areas in Bérnegat Bay on June 14; 1972 and March 21, 1973. | .’

A general descriptibn of the sampling siteé.appéars in Table 27. :_Wf

 Apprdkimately'thrge»dqzén clams of vari¢us sizes were taken from w
éach Bay area andﬁprocéssed for isotopic gamma and radiostrontium
cohtent. Eéch specimén was Shucked and thé edible meat and fluid

“were'separated éhd'anélyzed~independently. | “

Ihe.reéuifs ;fiiSOtopic gamma‘analyéés on the clam samples are

- given in Table 24, Of the radionuclides evaluated, 60¢o and 5800

were the only facility—produceﬁ_isotopes fdund in detectable

quantities. On a per unit weight baSis, radiocobalt was more !
* , 'pfevalent in the fluid than in the edible meat. During both _ il

r » ~ sampling periods, clams from the Cedar Creek area contalned more Al

60

Co (210 to 270 pCi/kg~£fluid) than clams from the other areas.

Somewhat lower radiocbbalt values were found in clame at the
‘,. . . ) C o v 54
_Oyster Creek inlet into the Bay. Non-detectable amounts of-5 Mn

‘were measured in ciams gampled in 1972 and i973, although this

ﬁuﬁlide wés'prevalent in clams sampled in 1971. The Sr content

bof claﬁ meat and fluid was very low, Being.less.tﬁan 6 pCi/kg-fresh
ifor BothAthe Juhe, 1972 and March, 1973 samples. Detectable quantities

9 : . o :
~of 8 Sr (~ 4-5 pCi/kg) were found in both the fluid and meat fractions

90

of shellfish from the Cedar Creek area (1972). The St content.of
background clams from Great Bay collected in July, 1972 was approxi-

‘mately .3 pCi/kg-meat. No corrosion prdducts'were detected in these

ba¢kgr0und_c1ams»(8ee Table 29).
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In general, the incorporation of facility-discharged radio-

nuclides into clams‘has been less than thet of benthic algae ind
sedlment. The meximum 60¢co clam concentration measured was

270 pC1/kg, Whlch is less than 0.05 percent of the recommended
maximum perm1331ble concentrat1on as petr federal guldes.an

Spec1mens of winter flounder (Pseudopleuronectes americanus),

white perch (Roccus americanus), eel (Anguilla rostrata), blue crab

(Collinectes sepides), and Atlantlc Silversides (Men1d1a menidia)

were collected from Barnegat Bay on several occasions in 1972,
Simllar f1n fish were sampled from a background area in Great Bay
in July, 1972. ©Normally, the quantity of fish caught via a trawl
was insufficient to permit filleting.for separate isotopic¢ gamma-
ray anal&sis of the meat and radiostrontium analysis of the bone.
Therefore, the fish was cut into sections and anal&zed in toto.
lhe'small.silversides, a primary consumer of'apprOXimately 11/2
inches in length, were collected by‘means of a seine at each area
. and composited for analysis.'

Winter flounder ‘collected in. April, 1972 at Waretown and
dcedar Creek were found to contain 60Co in. concentrations between
40 and 70 pCi/kg—whole (See Table 28) Radiocobalt was also detectad
in s11ver31des which were resident of the Oyster Creeklinlet area.
Sllversides collected from several other. regions of the western
portion of the Bay were devoid of any detectable qoantities of

.i the common corrosion products (60¢co, ShMnp, 58Co and °lcr). |
Cesium~137, in:verying concentrations, was present in most of the
dfish specimens processed from Barnegat Bay. Silversides collected
~from.Silver Bay in Auéust, 1972 were found to contain 13703

(91 pCi/kg-whole).
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hadiostrontium was prevalent in most of the fish of Barnegat
Bay, 898r being an order of magnitude greater than 90Sr. The
data presented are hiased.from the‘standpoint that both me;t.and
bone were analyzed toéether{ Consequently, the strontium results
,can only be interpreted for isotopic ratios and not for concentrations.
The fact that 89Sr ‘was detected in most of the specimens of Barnegat
Bay~and not in specimens of Great Bay indicates that this isotope
is readily'absorhed and its presence 1s probably related to facility
discharges. | | | | |

The reSults of the analyses performed on fish from‘Great Bay
are presented in Table 29. The concentration of 137Cs in the
various fin fish was below the m1n1mum sensitiylty of detection
46'to 78!pCi/kg-whole). Very little 90Sr and no 89sr were detected

in the five different types of fish (whole) analyzed. Clam shells

from this area contained no 89Sr and 27 pCi/kg of 90sr.




You are Viewing an Archived Copy from the New J.ersey State Library :

06620021
040091 .
01€50E6

0gz;o02t
olyg >

on2;00ht

05€-006 |

0L2;0061 .

022;064

00950002

Yon ..

_ : o N . < ' *$30172ANOIGYY U310AD IHL YOS NVHL ¥IHLIO
MNB1II4S AVH-VHKYOD JHL N1 GIANISEO 3¥IA SHYIJOLOHd AVE-YAHYD HIHLO ON “ANROD ONAOUONIVE IHI IO NOILVIAIG QYYANVLS IHL SIWIL

T AWML NOdN Q3SYQ 38Y SINIVA ALIAILISNIS WAMININW I&.:h '$S37  *TI3IAIT 3INIOIINOD  ANIDNID mm 3HL LY Q3LVLS SU NOYLVIAIG GYVONYIS 3IHYQ $SILON .-

9692 29361 ofGolz ooz > Gz - ot1>> 9Solz 021> 06702 - a3 . . v _

: - - . . . } . . . S : viuy : .
o5 > og_> o9 > , o> o> 19512 d2lg w|> 9> wva  2l6L “qioanep 0 w33w) wYAID 1 0g-11-92-Gl
s> -ty o> . o> - 02> 01> of;061 - 0g > o5 > amy - ., A o N
. . : . . - - . . v3dy 131N}
6> o> o> ou> 02> 6L> g B> €6 >  avaW 2061 ‘g 3wnr  wor] Lvoan¥vg  0g-10-20-GL
o> o> 9~V o> 02>  &:En n2o9t  gnpls @G> ainy o ~ aN10g 3709 o

. : : “ . . . . : : 40 1s3M
o> o> .o:.V o> . 0z> . 06> 1ot G918 avag  2l6L ‘yioawap soavA 0ok og-f0-g9-Gi
| .A o o o . - : 4 ' C o NOIAVAS .

gt 46> oofolE o> o€ > o> SGooz  lgpoet gL> oy « :  ONIHSIg

o . . . . | NMOLIWYM 30 A )
o> o> ol > o1t> 02> 06> €06  Siges  H6> vIW  2l61 ‘yL INAQ 1SV SA¥VA 00Q  OQ-20-2h-Gi
. . : : o o . . . . I . T %3397
z> o> 09s >  ou>  o€> o> Gzoiz Lkl 09> o o w - ¥31SAQ 30 HiNOW

’ . ’ : : . v G# aong NOTL i
G2z omV olyzoSn ogt > €208 0glT> 95022 oLL;0tL opt> VIR - 2061 “qt INop . =vorAWN 20 V3w . 0g-0i{-92-51t
e e "o "o e Mg %9 % "M : _ S
o #(HSIVI=93/13d) NOILYHINIINGD 3CITIANOIAVY . TV nvg . N0} 1418983Q #notivaon
g s o T , ¥01133170) : R

- AVG LVOINNYE WON3I WSIITVIHG Nt NOILYFINIINGD IG1IINNOIOVY
. . -®Z 9TqBL . : :




- - . . : "SIIIDANOIGYY QI10ND 3HL HOJ NVKL ¥IHLIQ
- WNY¥LDIdS AVI=YRRYD 3IHL .Z,- QIAY3ISEBO 3U3M SHVIJOLOHA AVY=-VWWYD HIHIO ON “INAOD GNAOUODNIVE 3HL IO NOJAVIAICQ CGMYONVLIS 3HI S3nil
33¥HL NOdA 03ISVE UV SINTVA ALIAILISNIS WANINIA NYHLI $S37 °713A37 3IN3ICIINOD LIN3DH¥3d mm 3H1 LV Q31VLIS S| NOI1IVIA3GQ QYVONYLS 3H] SILION,

Ny,
> .
®.
hlv ; 0ce . y . A A mna
- o6 oegze 02;Li oty>  SGrin ge>>  oolzen  02;012 9>  gh> - o1
© 00€ ) . vady .
M, 0002  ofzhig  .0f0€ 085> oll> . lzzun l6;0g.  ofozL 2> g9>  ivi €l-1z-€ w33 wvead  og-il-92-Gl
S 00z - - . -
S joly o 69 62> otq> €586 Gz> 06> oz;o9t gEgz  Gr>  .aind
W‘ 002 . : . : v3dy 137N} :
< oolt  ozoz ozl ofy>  EL> Lk 6> G206 19> Eepik  1van fl-tz-€ w017 uvoanwvg  Og- 10-20-61
m . . ) ) ) aing A
MW 002 ) o : INfOd 4109 4o
8 0061~ ge> oz;tl otg> €Gzz 2> - @> 61;9L - 1602 Eq>  4vaW gl-12-€  1s3m sauvy oof 0g-£0-g9-G1
g 2% ame 6> f> o0 ] q ws . |
> ) - 1 > aIng
£ 019 - G392 2> | ofty>  9£:09 22> gL> 020 %> ;> NO111S ONINS1S
Z - 002 : . : . . ; ’ NMOL3UYM 40
= jo002  gizE2 g0t ofy> mﬁmw #2> 6,,., gizhl #G> . 2n> AY3A €le12-€  1sv3 sauva 00Q ow_.mo-ma-m_
- S € oth> € | ll ofgt sl>' G | _ o
= . - @ - - - aian . NI3Y) ¥ILSAQO
s uomm 2l gt > oS> 9702 228t , 872 0f;091 9> 0 4 102 amusao
> oot . . o : : . . G# aong NoIL :
o soont w2t ;m_v.._. o> . 19> 1£> o> 6279 ol> | 96>  4ivan El-12-€. -VOIAVN 30 v3¥y og-ot-92-61
vw. Yog - - sy A Mooy Mgy IN¥Zgg Ngg %% Dgg Mg aLva
: . . A 2dAl  MOI123110) NO14d1¥953Q # Nolavoo

«(HS384-9%/13d) NOILVHINIOINOGD 3QITDANOIAVY
AVE LVOINMVE WO¥4 HSIITI3HG NI NOILVHINIINOYD 3GIN1INNOIGVY

- {03AN11NOD) 4z 378V}

|N.®|




.
£
Q)
[
=]
S
(]
-—
]
+—
o .
>
Q-
(2]
[s
[}
)
=
(]
z
(]
<
+—
m,
(@]
fust
Y
>
Q.
o
O
o
o
=
=
o -
fust
<
[ou
©
e
£
=
2
>
[V}
fust
©
>
(]
>

9 T+6°1
mrva “ Nue
€°T> - I
g gz9°y  TIT>
8°T:6°T - IT>
¢'1s8'y 6>
Ho.Nwmrm. . 8>
¥ T20°G 0T>
¥°zs0'T. £°1>
0°23€°¢C 71>
1" 05680 7>
m.wﬁo.¢_ ‘ 6>
1806 Auwmw

P A

- C¢Ll6T

ZL6T

ZL6T

TL61

"CTL6T.

cLe6T.

UOTIDDTTOD

‘T1

aung

aunyp

sunp

aungp

sung

Anr

| ZL6T ‘%I Punf

21®B(d

PERTA.

B9

1Ol

PIRTA

IBOR

pINTd
PINTL

189

JBOR

PINTA

PINTA

2dLg
ayduesg

(ys213-8y/10d) uor3iBIjUSDUOD

STE9T

STE9T
Y1€91
71¢91

€TE9T

€T1e91

¢1e9T

C1e91

0cvol

0Z%91

1191

#HE

B21y 991D IEPID

uoriels BuIYsSTd
. umolaxepM 3JoO
. aseq spaevi (008

21y 31°97UI
- 3y817 3e8ouieg

jurod 3FInO 30
1sopM spaef QO€

u

b CER D) kumho.wo.

~y3jnouw 3e Gj Aong

uor3ied3TaBN JO ®OIAV

uor3dravosaqg. .

72.6T ‘oung Sutanp Leg 3e8suaeg ﬁw pP@3°9TT10) USTITI3US wo.uﬁmu&ou Eiﬂudouumowvdm

-88~ "

08-TT-92-ST

08-20-¢%-ST-

08-T0-C0-ST

08-£0-89-GT

08-€0-97-ST

08-0T-92-ST

# uowuwoou.

¢z °19°1




19K
‘17 yoaelR PENTAH ) B9y 991D IBPO) 08-TTI-9¢-ST

I - uorlels BuTYsSIg
. . A umolaiem Jo .
‘Iz 4d2ieW  PINI4 " 3sex spiek 008  08-70-T%-GI

Je9NR . _
. v . ] B9IV 297Ul
8> ‘1z Yyo21eR PTRTI %ZSLT 34811 3ed°uieg . 08-T0-20-ST

zT> o . ER-E .
. R . . : iuTrog 3FIud 3o
8> ‘IZ Yd2.1BR PINTH GCGLT 3saM spaef QO¢ 08-¢0-89-¢1
II> . 1BOR L : Y991y iIoisLp Jo

. . o yinow 3® ¢4 Long
9> € _.HN yoxen . PTINTH €CGLT uor3ie8TABN JO BIAY 08-0T-92-6GT

Hmww .wumm. ..mm%a %mm . GOHM&ﬂHume * Goaumwoq
’ TWOT3ID3TTOD oTdueg _ o R

m&mmhwth\ﬂomv UOT1BIUSDUO)

. . : €/6T ‘ydoier Suring
Aeg 3je3°uierg UT P9IOIT[OD YSTITISYS FO IUSIUO) WNIIUOIISOIPEY 97 ST[qeL

. -68-—

>
—

®

—
S
—

]
o
]
IE
w
>
[]

(2]

—

[}
9
2
(]
z
@
@
=
£
(@]

—
Y .
>




1B9yR

PTNTA ) 91y 991D IBPd)  (08-TIT1-9Z-GT

1eOR - uorlels BuTYSIZ
. umojlsaiem JFOo .
PINTA .~ 3s®Z spiek 008 08-20-T%-ST

JeOR .
, BO1y 197Ul

PINTAd %TSLT 3y3171 3edsuaeg  08-T0-20-GT

1BOR :
o . A : 1uTog FInd IO

qo1en PINTA GTSLT 3soM spaef Q0¢ 08-€0-89-¢T
X-I3n C - joo1p 191s£0 3O

. o yanow 3B G Aong .
‘IT ys1eR . PINTA ECGLT UoT3IB3TABN JO BV 08-0T-927-ST

_mumn. v.mmhﬁ %mm , nOﬂ%mHuommm * aOﬂumuOA
TWOTID9TTOD oTdueg : - o

mnwmﬁwlwx\womv UWOT1BIJUSDUOY

- : €L6T ‘uyorey Sutang
Aeg 3e89uieg UT PI3IOST[OD YSTITTOUYS JO 3IUSIUO) WATIUOIISOTIPERY 97

- -68~-

>
—

@®

—
S
—
o
o
]
IE
w
>
[]

(2]

—

[}
9
2
(]
z
o
o
1=
£
(@]

—
Y- .
>




",

. .
®©

S

-

m €xG i O TIT> . IB9H

n _

> L°0=L70 . L> . €L6T °TIT ud21eR PIRTA LTSLT B91Y 391D XEBPID 08-TT-9¢-S1
S 8°0s5°1 - 8> , ~ aeel : uoT3els BUTYSTA

% o : ‘ , o . umojlsiem Jo .

M 8°0=x€°1 L> €L6T ‘TC Uoiel ~ PINT4 9C6LT .~ 3seyg spief (08 08-70-2%-61
< - : . .

g 6°0s%°C 01> N IBOH :

2 ’ . v B91Y 319UI

) €> 8> €L6T ‘IZ ydIey PINTL ¥ TSLT 3y3T1 3el39uird 08-T0-70-ST
o . . . . .

O . ) i : .

- C¢°Tzx0°C . A : 1e9R .

e o . . A autog IIno 3o

S z> 8> €L6T. ‘TIC UdI®BW PTINTL GTGLT 3saM spaek Q0¢€ 08-€0-89-GT
< : . : : — . _ _ :

& AL . TI> . B9 C : 3}991n x931sLQ JoO

= o . . . . o yinowm 3e ¢4 Long . .
.w 8°0x9°¢ . 9> €L6T “IT U21eR PINTA €CGLT uoT1e8TARN JO BOIV- 08-01-9¢-¢1
> . - ; , . - L ) : E .
o Hmom Hmww 9@3eQ@ 2dL7 #H9 . uor3idraosaq # TWOTIBOOT
m . . . UOT3D9TTOD a1dueg : - S
3 -

V|.

NSmme1mM\ﬂomv UOTIBIJUSDOUOYH

_ €L6T ‘yorey Buring
Aeqg 3e8ouieg ur pPoO3IOI[TOH YSIITIOYS JO 3IuUa3UO0)H UNT3uOiI}SOTPRY 97 °OT9El

. -68-




You are Viewing an Archived Copy from the New Jersey State Library
-90- |

' _Table'27

. ghellfish Collection Stations

j'in-Barnegat,BAy , R y
Map # . Location’# o " pescription
S R 15-26-10-80 . - © . Just east of the mouth

- of Oyster Creek ("0.25 mi.:
east from the mouth of
Oyster Creek) .

2 -  15-68-03-80 . 300 yards NE of Gulf Point
' - - (*%.5 mi. south from the
- mouth of Oyster Creek) .

3 .. - 15-02-01-80" - L '~ Barnegat Light Inlet Area
: o S 0 (75.0 mi. east south east
from the mouth of Oyster
Creek) .. PR '

4 '”, - 15-&2-62580 . ) . ,-. 800 yarda'east'ﬁf-Waretown
. C o S S (2.0 mi. south from the
mouth of Oyster. Creek).

5 S 15-26-11-80 - Cedar Creek Area - -
’ o R ("4.0 mi., north north east
L from the mouth of Oyster
Creek) . - L
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D. Radioactivity Content of Benthic Algae and Aquatic Plants of
_Barnegat Bky : .

Since aquatic algae and plants concentrate many, elements to
s
levels 102 to 103 of that in sea water, (6) these blological specimens_

provide a means of estimating the water concentration of certain

‘radionuclides and a means of determining the general patterns of

the radioactive ‘aqueous plume in a water system. A more extensive
study of the radioactivity digstribution in Barnegat Bay by means
of.benthic algae gampling has been previously presented.gl)

On five.separate occasions in 1972, benthic algae specimens

were collected from four locations in Barnegat Bay near the Oyster

_Creek area. -The specimens collected included' Gracilaria, Ulva

lactuca, Codium fragile, Fucus, Enteromorpha, and the aquatic plant'

'Zostera marina. On April 18, 1972, several Asterias forbesi' the

common sea starfish, were also taken from Barnegat Bay near Waretown.

Samples were obtained by means of a trawl towed behind a boat.
After a sampling pass, each specimen was separated on the boat and
returned to the laboratory for processing. Laboratory preparation

and analysis involved wet- weight determination, drying at a low

. temperature, ashing at 550 C, and counting on a 4"x 4" well NaI(Tl)

gamma-ray spectrometry system. The.gamma—ray spectra were resolved
using a weighted»least squares computer program. The wet-weight
radionuclide concentration was determined by applying the neasured
ash/wet Weight‘ratio to the results of the gamma-ray analyeis of
the ashed'specimen.

Gamma-ray spectral ‘analysis of the specimens indicates that

'6000 and 34Mn were the principal facility- produced radionuclides

" incorporated in algae sampled during 1972 (See Table 30). No
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) o 51 .
significant ‘quantities of Cr have been detected in algae even

though this nuqiide has béen feleaééd in moderate concentrations

on occasion and should belincorporated in.marine plants (6){ The

short half life (27.8 days) of Slcr may limit any substantial

buildup of the nuclide'in‘the Bay. The fact that nondétectablé
51

quantitiés of. Cr‘héve been measured in bottom sediment supports -
this propdsalﬁ

Benthic algae near the Oyster Creek inlet into the Bay appears
to contain higher concentrations of 60Covand $4Mh than algae from
'the'éfher a?eas:sampled.l Siﬁilar concentrations of 60Co and 54Mn
‘were observed in the same élgae specigs from the Waretown and

Cedar Creek areas. Of the three algae species analyzed from the

-Oyster Creek inlet in July, 1972, Gracilaria had the greatest

. 60 : v
‘radionuclide content (7395 pCi Co/kg-fresh*), followed by Ulva

60
lactuca (~255 pCi Co/kg—fresh*), and Codium fragile (115 pCi

6O'Co/kg—fresh*')‘. Samples in the Oyster Creek area in July showed

thatvfhelaquatic plant Zostera marina inCOrporatéd as much 54Mn_and

60

Co as did Gracilaria. The preferential'sorption-capacity of certain

~ algae has been previously documented by our laboratory (1) and the
U.S. Environmental Protection Agency (5).
o e e . . 60 54
There was a significant increase in the Co and Mh concentra-

tions of Gracilaria and Ulva lactuca at the Oyster Creek inlet station

during~NoVember,'l972, as compared to July, 1972. This observed
iﬁcrease may be rélated to facility releases in August which contained
higher than normal levels of radioactivity (by at least a factor of

3 to 16 for 60Co).

* Average values for July, 1972.
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‘Studiés‘COnducted by this laboratory have shown that in 1971

54 60

Mn was found in greater concentration than
58

Co and; in dﬁditipn,
detectable qﬁantitiés of Co (200 to 300 pCi/kg-fresh in the Oyster
Cfeek area) wetre observed a;.nearly every statibﬁ sampled. Data
“accumulated iﬁ-;972 do not support the 1971 findings. ﬁowever,
analyses of the mbnthly composited samp;es-bf aqueous discharges
during thellattéf~ha1f of 1972 fevééled tﬁat the 6000 to 54Mn
concentration ratio ranged .between 3.3 to 7.2:1. The 60Co'to 58¢0
\ratio duriﬁg.Augﬁst‘through December, 1972 ranged Betwéeﬁ 7.6 to
.4;2:1; The obséfved differences between the 1971 -and 1972 déta.

may be a result of changes in the constituents of the radwaste

disgharged for the two years.

" 'Fucus, Ulva lactuca and Gracilaria sampled from the background

area of Great Bay contained no significant (detectable) quantities

‘ 103
of 51Cr, 5800, 54Mn, 6000 6SZn 59Fe. Trace amounts of Ru

95

’ y OX

and Zr-Nb, related to stratospheric fallout, were detected in all
.spedimens.from this area; - Table 31 summarizes the results of

analyses performed.on the background specimens.
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Radlation and Radionuciides in the Terrestrial Environment
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A. External Radiation Surveillahce

monitoring sites were predicated on maximum predicted population
dose estimates (man-rem) for each quadrant encompassing the facility.
‘'The theoretical estimates of the_population dose as a function of -

vdistance from the plant were obtained from the Environmental Report

~description of the site locations has been summarized in Table 32,

‘obtained by Beck, et. al.(7) in the vicinity of the Oyster Creek

’plaht. After consulting with personnel from Teledyne, it was

‘prior to placement in the.field. The basic problems appear to

Individual éackets'containiﬁg thermoluminescent dosi@eters
were placed at twelve surveillance sites during the first of

June,-l972 and were exchanged on a quarterly basis. . The

submitted to. the Atomic Energy Commission by the utility. A

Each dosimeter packet incorporates two LiF and two CaS04:Dy

dosimeters calibrated in reference to the gamma radiations from

uu

cobalt-60. Each packet was stapled to a utility pole in the area

approximetely eight feet above gropnd level to prevent vandalism.

The dosimeter packets and dosimetric interpretation of the radiation
doses has been provided by Teledyne Isotopes of Westwood, New Jersey.
The quarteriy external radiation dose measurements at each
site ‘have been stmmarized'in Teble 33 vaccordimg to collecticn.
period. The dose results for the first.two quarterly periods

evaluated appear to be high in.relationship to measurements

learned that certain problems involving the processing of TLD's
for low-level exposures were evident. Initially, there were
probiems»associated with the reduction of the inherent luminescence

of the LiF material and the immediate annealing of the material

have been soived,since the results obtained for the third quarterly
exposure period (December 13, 1972 through March 20, 1973) correspond

to the expected external radiation expdsure range.
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At this particular time, the contribution of the plume

radiations to the quarterly radiation dose measurements 3t each site

can not be evaluated. The total radiation exposure of the TLDs

is comprised of the integrated doses from natural terrestrial

‘background, térrestrial fallout, cosmic>radiations, and the noble
‘vgas'plume‘radiations., in order to evaluaté the férmer "backgroundf
radiations, the thermoluminescent‘dosimetéfs must be exposed at S o\
each site at pgriods when the facility is shut down for refueling. ‘H
Dye to plant_opératioﬁ;, it shall bé perhaps another full year
before the.natural backéround'radiation dose caﬁ be measured.

.Nevertheless, the external radiation dose measured at all g

sites from December, 1972 through Juqé, 1973 iﬁdicates.that the
total (background ﬁlﬁs all other soﬁrces) radiation dose to an
'offsite resident would be approximately 60 to 70 mrem/year. The
padiatiqn'dose contributed.by thé'gaseous plume is therefore

Qell below the permissible whole body dose of SOO mrem/year above

background to an individual in an unrestricted area.
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B Potable Ground Water Supplies

Four potable water supplies in the Forked River- Waretown
area were sampled in order to provide information relative to
possible intrusions of low level wastes discharged into Oyster

Creek. . Three of the wells sampled represent ground water from

" locations which are North, South; and East of the‘facility having

major population centers. Water from a well maintained by the

Oyster Creek facility was also supplied to our lahoratory'for

~analysis. A description of the sampling locations has been presented

in Table 34.
Each sample obtained was routinely analyzed for gross alpha
and beta content, 'tritium, and strontium-89 and 90. 1If there was
evidence of an eievated gross alpha concentration, a total radium
analysis wouid have.been conducted on the remaining sample aliquot.
The results of the radiochemical-analyses‘appear in Table 34
according to collection date and sample 1ocation.' Since each sample
contained a gross beta concentration below 30 pCl/l a gamma isotopic
analysis was not performed. The well samples appear to be devoid
of radlostrontium (89sr and 9OSr) but some wells were noted to have
detectable'quantities of radium (assumed to be 226Ra). All ground
water supplies met with potable Water'standards for radioactivity
as per federal'regulations;(s)

Barring any direct spills of radioactive waste onto the

ground or a-rupture of a waste storage tank, intrusions of the
~ low-level radioactive wastes of Oyster Creek into the\ground water

. system would be accompanied by brackish water. The exception to

the case would be tritium. Brackish water intrusions would

increase the gross beta content of the well waters (due to the

{ co- e

I I IR I I |
i . ) - N

_
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naturally occurring 40K in the water) as well as increase the
‘total solid contents of an evaporated sample. In such a 31tuation,
. ?
an analysis of the chloride content of the well water would 1ndicate

any seepage of brackish water. 0f the wells tested by this laboratory,

- -no abnormal salt residue had been observed.'
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c. Agricultural Produce Analysis

In the immediate'ten mlleﬂarea'encompassing the'Oystef Creek
nuclear facilitv, thete.is.very little agricultural activity;
chever, there are several‘toadside stands near the facility whlch

h.sell vegetables grown in backyard gardens. - Frcm a surveillance
standp01nt’ the air - soil - vegetable pathways are the only food
chains which ‘could g1ve rise to the 1ncorporation of fac111ty-
produced rad1oact1vity in the vegetables. Based upon air
surveillance measurements, the total amount of radioactlvity
avallable for food (vegetable) 1ncorporat10n Would be very small.
The major portion‘of the surface air rad10act1v1ty has been related
to stratospherlc fallout rather than related to the fac111ty.

| The facillty -related radlonuclldes which have been detected

at several air sampling s1tes 1nclude 131 I, 60 Co, and 54 .
Barlum and 1anthanum—140 may also be prevalent in air but in con-

centrations less than 3 fC1/m3 (3 x 10 -15

. 140 S o o
short half-lives of 131 I, ‘Ba, and 140La would limit the buildup

uCi/cc). The relatively

:of these nuclldes in plants.

| Various'vegetables from four-rcadside stands were collected
during,the peak harvesting netiod in July, 1972. The vegetables
sampled.and analyzedvlncluded: cucumbers, squash, peppers, tomatoes,
and’radishes. ~Each specimen was diced and then pulverizedAin an

_ automatic blender.to a uniform mixture. Appr0xima§ely 400 grams
(wet) cf an aliquot'sample was analvzed for gamma-ray emitting
radionuclides by a 4" x 4" NaI(Ti) spectrometry system. Following
the-isotopic‘gamma analyses, 200_grams of the various vegetable
btypes was analyzed for radiostrontium. Each aliquot was wet-ashed

'With HN03'and H202, followed by routine radlostrontium chemical

processing. ' -
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The results of the radiochemical analyses have been summarized
bin Tables 35 and 36. With the exception of 140Ba, no fac1lity~
produced radionuclldes were found in 31gn1ficant concentrafﬁons
-as per isotooic gamma analysis. Barium-140 was measured in
concentratlons ‘1éss than 70 pCi/kg fresh in tomatoes, yellow squash,
band red radishes from two areas. The stated 140Ba concentrations
approached the mihimum sensitivity of detection for the geometry
utilized. | | |

‘The 89sr ahd 90sr content measurements have been summarized
in Table 36:aocording to’colleetion location. The 90sr concentration
ranged between 1.3 and 50 pCi/kg—fresh in the vegetables sampled;
Yellow peppers from a roadside stand one mile north of the facility
contained 50 pCi 90Sr/kg—fresh. The average 90gr concentratlon of
~all vegetables was 12*14 pCl/kg fresh, }WhiCh is similar to the
documented 903y content of fresh vegetables (12.2 pCi/kg) sold 1n..
New York City in 1968,00) The 89Sr content of the same Oyster Creek
vicinity vegetables vas below detectable quantities.
| Vegetables grown_in'the background area near Salem,.New Jersey
(Table 38) contained somewhat lower concentrations of 905r than did

the vegetables from the Forked River area (range <l.4 to 15 pCi/kg-

fresh). - Detectable amounts of 895y (;10 pCi/kg-fresh) were measured

in tomatoes grown near Salem during August, 1972. Isotopic gamma-
ray analysis of_the'backgrOund vegetables revealed non-detectable
amounts of the more prevalent gamma-ray emitting radionuclides

(Table 37).
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VI, Summary

A detailed environmental surveillance program of the stter‘

‘.

Creek Nuclear Generating Station was implemented during 1972

and l973. The program consisted of radiological measurements of
airborne particulates and radioiodine, aqueous discharges, potable
‘Water supplies, 1ocally grown food produce, benthic algae and |
sediment from Barnegat Bay and Oyster Creek, shellfish and fin

-fish from Bannegat Bay,‘and the external radiation at twelve

. ¢
’ [

locations. R S oo . .
‘4'V Stack emissions'of 131&;:6900, and 54Mn from the facility
have been detected at principally four locations during the nine
months investigated The offsite air concentration of 131
, was. at least an order of‘magnitude greater than the other
faellity related radionuclides evaluated : The nine—month
@average 1311 concentration at 1.5 miles SE of the facility
was approximately 9 x lO -1 uCi/cc. The adult inhalation dose
‘_from rad101odine to ‘a resident at this location ‘has heen estimated

: : 131
to be 0.1 mrem/yeara Since 80 percent of the airborne I

-~ -discharged from the facility is of the methyl iodide form, the

radlolodine 1nhalat10n dose to re51dents in the 1mmed1ate
viecinity of the fac111ty1s _equ»ally as limp-ortant. as the radioiodine ’ .
‘do‘»se resulting‘ from the -.vcio'nvs'u.mptfion of"milk. from the nearest l
dairy farm. _

. VL

- The airborne concentrations of the other radionuclides

- 141 : K 140
evaluated, Ce, 144Ce, 1.O3Ru, 106 u, 952r3‘}370s,'$98r, Ba,

_and.gOSr, were of the order of 10 15 to 10f141

~14

uCi/cc,'which

is approximately 10 to 10 =7 of the maximum:permissible
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concentration as per federal guidelines. ‘The temporal varia-

tion in the’ concentration ot these radionuclides was: related
to the systematic trend of previouslnuclear weapons testing
fallout. . | ‘ |

Under normal plant operations;'aqueous diScharges from

the facility have resulted in weekly average offsite stream

concentrations below 1 pCi/liter for most radionuclides’ (ex-”‘

; 54 ‘ 134 p 137

cluding H) ~Coba1t —60 n, 8, and Cs have been

the main artificially produced radionuclides detected in.

Oyster Creek but occasionally 5; Xy 58 ,'and ;9

‘been measured During ‘the’ months of August and September,
1972, the facility experienced certain difficulties in pro-

.cessing the.radwaste, and, as a consequence,higher than normal

, , . : 134
offsite'radioactivity-levels were'observed._'The 137 R 3‘C

60

and Co concentrations in Oyster Creek within this time period

.peaked.atf48, 26,'and_l4'pCi/1iter, respectively. ‘Due to the
loW radiostrontium content of.the radwaste discharged, the
detection of 893r{and 90Sr in Oyster Creek above hackground_'
-levels.(QOSr ~ 0.3 pCi/liter) was rarely observed. In addia
tion, the 1ower llmlt of tr1t1um detection (1000 pCi/liter)
has prevented -the evaluation of the increase in the tr1t1um'
levels due to plant operatlons. in general measured off31te
concentrations of fac1lity produced radionuclides have been

-4 to 10 = of the maximum permissible con-

approximately 10
centrations as per federal guidelines.:

The environmental impact of the aqueous discharges from

Fe have ‘also

]
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_the,plant has been a gubstantial gsorption of 6000 and 54Mn in

sediments of Oyster Creek, Barnegat Bay, and Forked River and
| L 60Q 54 4
the incorporation of Co and Mn in benthic algae and shell-

fish of Barnegat Bay. Isotopic gamma measurements of Oyster

. Creek sediment taken near the water sampling equlpment revealed

6000 and 5&Mn cbncentrations as great as 45 and 10 pCi/gram—dry,
respectively. Assuming a l pCi/liter average water concentra-
tion, the sediment uptake of" these radionuclides would be
approximately 20 000 to 40 000 times the water level. Of‘ccurse,
the sorption has been a cumulative process for the past three
years. Cote samples taken from Oyster Creek indicate that the
Vertical distribution of the radioactiv1ty was limited to the

top two inches of the sediment.

Recirculation of radioactivity from Oyster Creek into
Forhed River by water movement was evident by the presence of
6000 and 54Mn in the sediment of this stream.

Certain benthic algae species and aquatic plants of Bar-
negat Bay have'incorporated 60Co and 54Mn to 1evels.400 to

1200 times the. typical aqueous levels found in Oyster Creek.

0f the five algae'species evaluated, Gracilaria appears to

have a greater affinity for cobalt and manganese than do the

other specimens. The aquatlc plant 7 ostera marina (eel grass)

- ' ' 60 54

was also found to concentrate Co and Mn to the same 1evels
‘ 60

as gracilaria; The  Co concentration in Gracilaria near the

Oyster creek inlet into the Bay ranged between 270 and 1260

pCi/kg-wet in July .and November, 1972.' Benthic algae from
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three other areaS‘df Fhe’Barnggat Ba&icontained less artifi-
éially-prodUced,rédibéétivity. However, the data presented
in this report-and-é previous report have shown that most of
Bérnegat Bay<ha§:been influenced by the équeous discharges from

the facility.

Shellfish"(mércenaria'mercenaria) collected from five
different ﬁreas of Barnegat Bay wér@ found to have incorpor;ted
only cobalt-60 in,significant‘amounts. Bay clams sampled on. two
occasions, once in June 1972 and once in March 1973, had a
6OCQ cohcentrafioﬁ,ranging between 62 and 220 pCi/kg-ﬁeat. The
- fluid portioh of the shucked clams contained statistically
greater émounts of'radiqcobalt than did the edible meat fraction.
Using an average 6000 concentration of 140 pCi/kg-meat, the
annual dose to an individual consuming 18.2 kilograms per year
‘of‘shelifish meat would be “0.1 mrem to the gastrointestinal
tract. |

During 1972 and early 1973, shellfish from the Cedar Creek.
area were found to have concentrated more 6060 than did shell-
fiéh‘from the other areas of the Bay. The 905y content of the
edible meat portioﬁg of the Bay clams ﬁas 5 pCi/ kg or less.

0f the tﬁree finfish Qatieties samp}ed from Barnegaf Bay
in 1972, onlj winter.floﬁnder and silver;ides contained facili-
ty-produced fadiéagtivity. The 60Co concentration of winter |

fiouﬁdef colleétéd iﬂ April, 1972, near Waretown and Cedar
'Creek>ranged betWéen 40 to 70 pCi/kg-whole. Silversides, which
were residenﬁ of the Oyster Creek inlet area,were also found
Vto-cgntain 60Co - 20 pCi/kg-Whole). Individuals consuming

. 6 : A
‘winter flounder having a OCQ concentration of 70 pCi/kg would
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receive a radiation dose to the gastrointestinal tract of

0.003 mrem for‘every kilogram of meat ihgested. This radiation

dose is very small in comparison to the radiatlon aose due to

other radionuclldes in the typical diet and to natural background.
Quarterly analysis of four potable ground water supplies in‘

the immediate vicinity of the facility have shown that radioactive

effluents from Oyster Creek had not permeated the 1ocalhaquifers."

Most samplestanalyzed contained non-detectable amounts of 3H

-89 90 ‘
(<~ 1100-pCilliter), St (<~ 0.8 pCi/liter), and sr (<~ 0.3

‘pCi/liter). Radlum, in'coneentrations between 0.2 and 1.8

pCi/liter, was present in all water supplies monltored. All

~ground water supplies evaluated were-found to meet potable

water radioactivity standards as per federal regulations.

0
With the exception of 14 Ba, locally grown vegetables

_sampled from four roadside stands in July, 1973 were devoid of

any detectable quahtities of facility-produced radionuclides.

Barium 1\40 was measured in concentrations less than 70 pCi/kg-fresh
i A : _ _

\

in tomatoes, yellow squash, and red radishes. However, the measured_

40 .
1 Ba concentration approached the minimum sen31t1v1ty of detectlon

for this radioisotope. The average 90Sr concentration of all

: ' _ : 89 .
. vegetables sampled was 12 t 14 pC@/kg—fresh. The 9Sr content

of the five vegetable types was below detectable quantities.

Thermolumlnescent dosimeters were utllized to measure'the
external radiation at twelve surveillance points encompassing the
facility. The quarterly exposure results, as reported by the

vendor providing the dosimeter interpretations, have been provided
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‘within the text. Duelto’certainvtecﬁpical difficulties encountered
in proceSsing'the TLDS','ﬁo intéfpreéétion of the data fo¥ the
first year was aﬁtempteda Fﬁrther investigations of tﬁe expefi-
mental accuracy of the ddsimeters in the field are currently

being performed.
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