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INT2ODUATION AND CONCLUSIONS

The Environcmertal Protection Agenc:® .ZTiA, has reviewed

&

tha (=27t emvirgmmental impact statement for tha Cyster Creek
Viuelear Cenerating Station prepared by tne U.S. Atoxzic Energy
Commissior and issued on July 9, 1973. The fcllowing are

our major copclusions.

1. Based on operating euperience at the Oystar Cresk
Nuclear Cenerating Station, the current releases of
radioactive liquids and gases from the plant and
subsequent offsite population doses carnct be considered

|

“as low as practicable." A modifjed waste treatment =
systen is proposed which should reduce tr2 releases
and doses to "as low as practicable levels." The

final statement should discuss those proposed

podifications in greatar detail.

2. The cumulative population dose within 30

riles cannot be considered "as low as practiczable."
We reco—mend that the proposed augmented radioactive
gng treatment systens be installed expecitiously
since wost of the calculated population dose results

fre= the ratiojas release from the plant cii-gas system,



.-2¢

3. Durirj the joint EPA-AEC studies at Ovster Creek,

problems with the cn-site meteorolcgzical tcier were
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on-site nmeteorological data are not useful in evaluating
the environmental izpact ¢f the Oyster Creek Station.

If not already institzuted, an appropriats on-site
meteorological progranm, based upoa tha requirenents

07 the AZC Negulatory Cuida 1,23, should b2 inisdiazed

as soon as possible so that accurate dose assessments

may be pade in the future using the plant's operating cata.

4, The final statement shculd (either directly or by
publicly available referenca) provide informaticn on
the rature, expected schadule, and level of effort of
those generic studies vhich are expected to lead to a
besis for a subsequent assessment by the ALC concerning
the risk f: m all potential accident classes in the

Cvster Creek Station.

5. The quantity and tynes of information contained
in the ivpacc statement do not permit the evaluation
of the extent of biological damage to Barnegzat Day
resulting fren plant operation., Enpanded biolegzical

monitoring prograzs should be instituted which will



accurately daternine the extent of impir-erent and
entrairzent losses and the efféct of these losses

en the atuatic ecosysti of Barnegat Jay. Tuesse
studies should be corpleted and the results analyzed
prior to the issuance of a full~term operating percit.
Ve concur with che AZC staff's opinion oa the types

of studies needed as described in Section 6.2.3. Where
:

possible, the results of otrer studies relative to ihis

site gshould also be utilized.

6., The results of EPA aerial infrared photography
indicate that the thermal plume affects the entire
width of Barnegat Bay to the extent that the proposed
Yew Jersey therzal standards are violated. The State
proposes to allow no greater than a 1.5°F temperature
rise in sumner outside of a desigrated mixing zorne.
The results of EPA's study show a 4-5°F rise three
wiles from the plant. 1In view of this, the applicant
chould undertaks a more detailed study of alternate
cooling systems.

.,
7. The statement lacks a characterizatica ¢ the
acjacent wvaters with respect to physiochezical data.
Oiygen concentrations in the near bay area tay be

loewer than acceptable. Water quality date concerning



dissolved nuygen concentrations in the bey and
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AADIOLOGICAL ASPECTS

Radioactive Waste Treatment

Based on operating experience at the Oyster Creek Nuclear Generating
Station, the releases of radicactive 1iquids and 32328 from thea plant
and sudsequent offsite population doses cannot be considered "as low as
practicable." We note that both the applicant and the AEC staff
zreccgnized chat purrent radicactive releases do noc represaent "z low as
practicable" dischargas and that the applicant has proposed to modify
the liquid and gaseous radwaste systems to insurs ccapliance with the
AZC's "as low as practicable" guidelines. Although the doses to
individuals are low with tha current waste systems, the off-gas systen
needs to be augmented, as planned, to reduce the potentially high
population duses, as discussed below.

The draft statement discussed several specific problems with the
waste treatment systenm and indicated a few modifications that will be
icplenented. leither the proposed modifications nor the applicant's
design basis objectives were discussed in the draft statement or tha
Environmental Report. 1In order that an independent analysis of the
modified waste treatment systems may be made, thz final statement should
discuss the proposed rodifications in greater detail, or at least it
should provide the design objectives of the modified system, and should
indicate the tine schedule for nmodifying the svsten.

Dose Assaessment |

The calculated maxinum doses to an individual frea gaseous and
liquid discharges from the Oyster Creek radwaste treatment syste=s are

within the dose guidelines of the proposnad Appendix I to 10 CF2 Part 50.



a8

However, thz cumulative ponulation dose within 50 miles cannot be

'

considered "as low as practicable,"” since currently available "state-of-

the-art" technology to control the reactor's gasecu. effluents is not

presently provided, Thus, w2 recommend that the proposad augmented
radioactive gas troatument system b2 installed expeditiously, since nost
of ne calculated population dose results from the radiogas relecase fren
tne plan: cff-gas 3ystam,

The EPA expects that the results from current and planned joint EPA-
AZC and industry cooperative field studies in th2 environs of operating
nuclear power facilities will greatly increase knowledge of the
processes and mechanisas involved in the exposure of man to radiation
produced through the use of nuclaar power., We believe that the overall
cuzulative assumptions utilized to estimate various human doses are
conservative, As rore information is developed, the models used to
estimate huczan exposures will be modified to reflect the best data and
rost realistic situations possible.

During the joint EPA-ALC studies at Oyster Creek, problems with the
on-site mateorolozical tower were noted. We, therefore, believe that
the historic on-site meteorlogical data are not useiul in evaluating the
environmental impact of the Oyster Creek station. It is also

questionable whether the data available irom other locations uwil be

()

valid far this siz2 since lopal faatures, such as D:rnezat 3ay, have a
significare effect on the local meteorology. Furthermore, the data from
Atlantic Citv, which have bean utilized, may not be applicabla to the

conditions at Ovster Creek since the meteorolozical tower there is

¢omparatively slort and, thus, does not provide in“ormation at the
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elevations of interest. Therefore? if not qlready instituted, an
gppropriate on-site meteorologicallprogran, based upon the requirements
of the AEC Regulatory Cuide 1.23, should be initiated as soon as
nossible so that accurate dose assessments may be made in the future
using the plant's cperating data.

We agree with the conclusion of the AXC staff that there are a
nunber of deficiancies, as Indicated by the AEC, within the apolicant's
existing environmental survaillancc‘program. EPA has recently published
a document entitled "Environmental Radioactivity Surveillance Guide"
which coatains detailed information to assist operators of nuclear power
plints in planning an adequate environmental surveillance program. The
final statesent should provida the details of the updated program which
elininate these deficiencies. Also, a suitable laboratory analysis
qualicy control progran, for both effluent and eavironmental sanples,
should be instituted utilizing cross-check samples with an outside
laboratory.

Data from the environmental radiation surveillance progranm at the
plant have been collected over a number of year-. Based on these data,
the AEC staff concluded that no radiological environmertil problems have
resulted from radicnuclide releases from the plant. The final statement
should present a summary of this data.

EPA, in its earlier reviews of the enviroamental impact of
transportation of radioactive material, agreed with the AEC that many
aspects of this problenm could best be treated on a generic basis. The

@neric 2:zproach has reached the point where on February 5, 1973, the
2 . »
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A"C published for comment in the Federal Register a rulemaking proposal
concerning the Environnmental Effects of Transportation of Fuel and Waste
from Nuclear Pewer Peactors. EPA commented on thz proposed rulemaking
¢ o lestar o hia AZC, dated Mapsh 22, 1973, and bv an s=ppearance at
the public hearing on April 2, 1973.

Until such time as a generic rule is established, the EPA is
ecatinulag to 2ssess the adequacy of the quantitative estimates cf
environmental radiation inopact resulting from transportation of
radioactive nmaterials proviied in znvironmental statements. The
estinates provided for this station are deemed adsquate based on
currently available information.

Reactor Accidents

E?PA has examined the AEC analyses of accidents and their potential
risis which AZC has developed in the course of its engineeringz |
evaluation of reactor safety in the design of nuclear plants. Since
these accidents are common to all nuclear power plants of a given type,
EPA concurs with the ATC's approach to evaluate the environmental risk
for each accident class on a gzeneric basis. The AEC has in the past and
still continues to cdevote extensive efforts to assure safety through
plaat design and accident analyses in the licensing process on a case-
by-case basis. EPA, however, favors the additional step now being

-

<errakan by the AZT ¢f a taorouzn cnalvsis on 2 mor

P
-

[

quanticazive
basis of thz risk of potential accidents inm all ranges. We continue to
encourage this effort and urge the ALC to press forvard to its tinmely
conpletion and publication. EPA believes this will result in a better

uaderstanding of the possible risks to the eavirenmant,



In order to provide a fuller unders:andiﬁg of the direction of these
efforts, it is requested that the final statement (either directly or by
pudli..; available reference) providé informa. -2 on the nature,
expectad cchedule, and level of effort of thosa generic studies whigh
are expectad ro lead to a basis for a subsequent a2ssessment by the ALC
concerni.z the risk from all potential accidents classes in the Oyster
Creaek station, 1t is recognized that this subsequent assessment may b
either generic or specific in nature depending on the outcome of the
ganeric studies., 1In addition, the final statement should include an AZC
cormitnment that this assessment will be made publicly available within a
reasonable time period following completion of the generic studies.
Clearly, if the above eiforts indicate that unwarranted risks are being
takken at the Oyster Creek station, we are confident that the AZC will
assure appropriata corrective action.' Similarly, if EPA efforts relatad
to the accident area uncover any environmentally unacceptable conditions

related to the safery of tha Oyster Creek station, we will make our

views xknown,
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e Oystal Crveak stacicn ¢hplovs 4 onta through coulis
system which draws water froo a dredged, semicirculzi canal
having its ter>iri on Barnegat Bay. The stzaa condensar
ctoling szyscem recuires <30,000 zailons per minuze {zpm).
“Turbine and reactor building component cooling require an
ecc’ticnal 10,000 axd 12,000 gpm respactively. At a power
leval of 1930 ¥it, the temperature rice across the condensers
is 23°F., Three dilution pumps, each having a capacity of
280,000 gpm, are available to augment flow in the discharge
canal.

On July 13, 1972, EPA took aerial infrsred photographs
of the Ovster Creex plant's thermal plume. The results of
this study ar2 ncw available in draft form, and a copy of the
cozpleted report will be transmitted to the ASC in the next
few weeks. The study shows that the thermal influence of
the plant’s discharge extends across the entire width of
Barnegat Bay, a distance of approximately three miles. The
isotherzs show frequent temperature variations 21l the way
ALross, probab.y Cue che snallowness ol the bay. A temperacure

rise of from 4 to 5°F is shown near the barrier beach on the

east side of the bay.
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New Jersey wroposes to amend their water quality
stendaris to allow ro greater tham 2 1,5°F temperature rise
{n surrer cutiids of a dasignated mixing zone. Tuc siudy
results show that compliance with this regulation would not
be possible even 1f the State were to dasignate the entire
bavy as a nixing zone.

1n accordance with the Federal Water Pollution Contrel
Act Amerinents of 1972 (FWPCA), discharges {ronm the Oyster
Creek Nuclear Cenerating Station are subject to efiluent
limitations reflecting the "best practiceble control
technology currently available" by July 1, 1977, or to
stricter linitations if they are necessary to nmeet applicable
water quality standards. by July 1, 1933, dischargers must
achieve effluent controls reflecting the "test available
technolegy econenically achievable." (For the thermal
cemponent of discharges, a reevaluation of the limitations
izposed by the Adzministrator of EPA is possible under
Section 316, TUPCA.)

Definitions of the technology~-based terms are scheduled

re

for proculgation in Cctober 1973. As noted above, we anticipate
that the thermal discharge from the Oystar Creek plant will
be in violatica of a revision to lNew Jersey stancards now

pendirg undar the FWPCA., Furthermore, the discharge would,

in all probability, fail to veet the effliuent linmitations
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guidelines, once pro=ulgated. The applicant should, therefore,
evaluate altcrnative heat dissipation systzns for this facility,
fueluding clomsd=cvuly systea aiternatives. T.ls evaluicisa
should be included in the final statement anc the systenm

with sinicun iopact on the aguatic environment should be

identified,

‘Biological Effects

Tha quaasity and types of information ceontainec
in the impact staterent ¢o not permit an evaluation of the
extent of hiclogical danage to Barnegat Bav Ircz plant
operation. Data are lacking in 2 number of critical areas,
namely:

a) tre extent of biological damage to fish and other

organists by impingement and entrainzent,

b) the configuration of the thermal pluze with

different tidal stages,

¢) physiochemical characterization of the intake and

discharge water,

A major cause of biological damage is impingement of crabs
and fish on the plant's intake screens. The izpact statement
presants the results of a single impingement siudy carried
cut between April 11 ard July 1, 1971, for a total of thirty
sarpling hours. Thirty hours represent 0.17% of the approxninately

30,000 hours that the plant has been operatirz. The results



of this study cannot be said adequately to characterize losses

of tris type, for reasons contained in the following discussion.
The studry inilcasad an lucressing rate ol irpinjmeat

of blue crabs froa April 12 to July 1. This could be expected

since the maxicua number of blue crabs cccurs late in the

gusmar, in late July, August, and early Ssptecber. The

maxizum figure cited in the izpingement rate study represents

-
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only the beginning of the period of mauizum abundanca an
activity of blue crabs in the area.

The applicant arrives at the total pumber of crabs killed/
year by the fcllowing method:

(average impirgement rate over poriod of study) X
(hours in 6 months) N (immediate screen mortality) =
# killed/year, or, 147 crabs/hr X 4280 hr X 0.05 =
22,000 crabs/year,

We feel that the average impingement rate factor is nuch
too low &s it coes not consider time of maxizum abundanca.
Using the attached figure prepared by EPA's Region II, which
is an extrapolation of the applicant's data, and projecting
the impingenent rates for the six months of maximum abundance,
we arrive ac an ispingement rate for the period .Spril-October,

of L6656 crahs/hour.,

For the last factor in the equation, the &pplicant is using

the im-adiate screen tortality rate (.C5). The assurption is
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that the impingemant experience will cause no further harm to
live crabs dumped with other screen washings into the discharge

- -

cazal. n our opinion, chis assusption 4+ ualounded; *@ =ould
prepose a figure rore un the order of 0,50 for ¢ total mortality
rate. This figure considers such factors as cechanical shock
and dumpage inco 2 canral in which temperatures nzve baen
measured at 1C4°F,

Having re-estizated the applicant's factors, and ca2lculacing,
(4.66 x lozcrabs/hr) X (4,38 x 103hr) X (0.50) = 1.02 % 106
crabs lost.

The resulting figure is significent in itself. It does
not, however, consider losses due to entrainent of larvae
end younz. EPA believes that losses on thi. order of
zagnitude have the potential of affecting the populatien in
the area and possibly in the bay as a whole.

This saze line of inguiry can als> be pursued with respect
to finfish. For eixample, yosung zenhaden would be expected to
peak on the intake screens in fall., The study, however, did
not consider this tirze of year. The study neglected }arch and
early April, months when winter flounder are adurdani. Also,

"snapper" bluefish would be axpected to peak durinz hizn
sumer and early fall., This period was not included in the

study.




The izpact scatexent contains only a tvo-pagc discussion
of entrainzent losses. Mo data ;ere presented concerning figh
erd erab Larvae aad younz. The cdata presented cn phytoplankton
cell counts, chlorophyll and productivity were collected during
tha poviel of uinizud productivitye-~Juns throuzh: Octeber. In
general, the actual data for entrainmen: losses are not
-;ufficient to ceternine adaquately the extent of thase losses.

Studies at other plants have shown significant effects
with regard to entrainment of fish larvae. Yor exanple, an
EPA studly showed 165 million menhaden larvae killed at the
Brayton Point plant of New England Electric in one day.

Despite such indications of significant potential eflect,

and despite the fact that the Oyster Creek plant has operated
for three ard one-half years, the draft statement presents ro
data for this plant on actual entrainment lcsses.

Using other data, the AEC projects a t.cal larval kill
by entrainzent of 100 million per year at Oyster Creek. To
show that this ray be a serious undérestimate, the EPA study
quoted above showed a higher actual kill for one day of
one soeclies than 'I0'a estimace for all ssacies for a whol:
year a:t Cyster Creek,

There is no characterization of the bay vaters in the area

of the plant with regard to physiochemical data. Yo information



concerning dissolved oxygen and biochemical onygen demand (EOD)
-» providec, This may be critical since :czparatures of up to

PR ™
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Gave baan Teiordad in the JMschasge cunai. The solubilicy
ol oxygen at 17,500 mg/l salinity and 104°F is only about

5,20 mg/1l. It seems very likely that thermal enhancenent of

80D could very well drive oxygan concentracions ifg the neas bay
to unacceptably low levels, possibly in violation of Federal-

Statz water gualicy standards.

Chenical Tffacts

According to the cralt statement, continuous discharge
of a chlorire resicual in the range of 0.1 to 0.2 r3/l can
be exrected from this plant. Vhile the maximun recomnended
concentrations of chlorine to be applied continucusly for slizue
control in brackish water ccoling systems hava not yat bean
deternined by EPA, chlorine concentrations used at this plant
do exceed the concentrations of 0.002 =3/1 continuous discharge
with 2 0.1 ©g/1 30 winute peak which are considered satisfactory
for thz protection of freshwater biéta. For this reason, efforts
should be made to reduce the chlorine residual level as much
23 is pragcticanhla.

Monitoring {or both short and lonz-term chlorin: effects
on represantative acuatic biota should be corducted at

eppropriate locatiors 4n the cooling-vater canal : outfall



arsas. Such information (at least for short-term effects)

pay alrzady be available through the ¢hemicil-discharge
ting weggran {nstituiad ia 1571 aa menzionsd on page 1-2
of tris draft statement. The chlorine and other appropriate

chezlesl test results should be discuesed in the final
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AUIDITIONAL COIDMINTS

During the review we noted in certain ipstances that the draft
statement ¢id not present sufficient inforratioa to substantiate the
conclusicns urssented. o recozaise that much of this information is
not of major irportance in evaluating the enviroamental irpact of Oyster
Creek station. The curulative effects, hovever, could be significant.
Ts would, tharefors, be helpful in determining che .mpact ef the station
i7 the following topics were addressed in the finzl statement.

1. The final atatement should imclude an estizate of the P=32
released with the liquid radwaste from the station as wzll as the
potential total body and bone doses due to ingestion of this
radionuclide.
2. EPA has conducted surveys of direct radiation exposure along
Route 9 in ‘ront of the Oyster Creek staticn. Thesa surveys
{ndicate that there is some source of direct radiation over a short
portion of this highway, vhich causes an increased radiation
exposure above ambient background. A thorough survey of this area
gshould b2 performed by the applicant to ¢ - ~iine the source of the
direct radiation and to estimate the individual and population dose
received by persons using the highway.

3, A large portion of the turbine building ventilation air passes

£x tha atmospnare tarouga the tucrbine building w20

draft statement did not indicate that this release pathway would be
ponitored for radioactivity., Previsions should be made to monitor
this efflusnt pathway according to the guidance presented in the AEZC

0

Regulatory Guide 1.21.
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4, The final statenment should include deose estimates based

on the Ovster Creek release history with the data normalized

- . - -
4

to & 320 Load Tastorx, 1258 estimates would provide a

w

possibly more realistic cose assessnent of the environzental
effects of this plant ond would provide a comparison with

the effects based on the standard ALl mocdel. As available,
details should be presented of the isotopic inventories of the
efiluents discharged.

S, The follcwing information regarding chexzical eifects

was not included in the draft statezent and should be
2ddressed ir the final statement:

A. Concentrations of chemicals in cleaning and
laboratory effluent solutions,

B. Results of chepical analysis of the plant's intake
and discharge waters as reported in applicant's
Environmental Report, Table 5.3-1,

6. Pertinent aspects, if available, of the ongoing Earnegat
Bay ecological studies by the New Jersey Department of
Environmental Protection, the U.S. Departmeut of Comzerce,
arnd Ichthvolozical Assoclates (as mentioned on oagze 6-6

of *he draft statezent) should be includad in the final

shratesent.



