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SUMMARY AND CONCLU5!O*n

Tnis Environn ental Sta te ent was prepared by the U.S. Nuclear Regula tory Connission, Of fice of
Nuclear Peac tor Regula tion.

1. This action is ad1inistrative.

2 The proposed action is the issuante of a construction rerrit to the Rocnester Cas and Elec-
tric Corporation, Central HuJson Gas and Electric Corporation, Oranle and Packland Utilities,
Incorpcrated, and Niagara Mohawk Power Corporation for the construction of the Sterling
Power Project (SPP) Nuclea- Unit 10. 1 loca teJ in Cayuga Cuan ty, New York (Dock et 'h.
SIN 50-485).

The plant will enaloy a pressurized-water reactor to produce a warranted output of 3425 FMt.
A steam turbine generator will use this heat to provide 115g MWe (net) of electrical power
capacity. The exhaust ste3n will be cooled by a once-through flow of water obtair>ed f rom
and discharged to LMe Cntario.

3. Sua ary of environ ~ ental impact and adserse ef fects

A total of abcut 2500 acres will be used for the Sterlin7 Po..er Projcct sitea.
Construction-related activities en the primary site will disturb about 255 < cres
App rox ir a tel 99 acres of land will be re7uired for the of fsite transmission line right-f

of-.ay, and a railroad spur na/ af fect an additional 36 acres of f site, if developed.
This can' titutes a rinor local ir pact. (Sect. 4.1)

b. Plant construction will involse core cai unity in cts. Eighty per"anent and 70 sw, er
teoperar/ residents will te displaced fror the site property. Traffic on local roaisor

will ine ' d;e to cens *ruction and com'utin7 activities The influx of ccnstruction
worke ,ilies (a peak verk force of about 1370) is expected to cause nu rajor housin7
or sc aol problens. ( S e c ts 4.4.1)

c. The heat dissipation sys ten will re';ui re a taxir r: circulating fics of 1E60 cfs. An/
al tera tions in plankton productivity or shif ts in species cor position resulting f ro-
entr ainrent or thernal alteration of the discharge area will be highly localized and
seasonal, no adverse ir; acts are evpected. The loss of fish due to them al ; hock, cold
shock, gas supersaturation, and over roajing resultin1 fron their residence in the
discharge plure will be ricical and no irt act en tre local fish species is expected
(Sect. 5.5.2).

Mast fish at ali stages of development entrained in the circulating water system willo.

be ki' led as a result of rechanical, cner.ical, and therr31 shocks or impinge ent on the
traveling screens. Some redacti;n in tre tocal standing crop and recruitrent rates of
alewives due to irpingement r:3y occur, but no regional cr lakewide impacts on the
alewife populations are expected. The effects of irpingement on the local alewife pop-
ulation can be reduced to an acceptable level if low velocities are maintained at the
intake ports. Losses of larval fish due to entrainment maj result in a loss of 3ppro,
imately 3.2 x 105 two-year-olds; 4 loss of this nagnitude should not result in long-
tern adverse ef fects an fish populations in the lake. Operating intake velocities of
1.5 fps for 12 of the first 36 renths is not expected to cause any long-ter, adverse
impacts on fish pop;lations.

e. The risk associated with accidental radiation exposure s very low. (Sect. 7.l)
f. No signii. -nt envircnc ental impects are anticipated f ror: nornal operational releases

af radio 3ctive raterials Tne estimated raximun integrated dose (including occupational
exposure) to the population of the United States due to operation of the station is
about 470 ran-rers/ year, less than the nornal fluctuations in the 26,000,000 ran-rers/
year background dose this population would receive. (Sect 5.4.2)

4. Principal alternatives considered were:

d. Furchase of power
b. Alternasive enerjy sys tens
c. Alternative sites

;d. Alternative heat dissipation rethoJs '' '
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S. The following Fede al, State, and local agencies were asked to comrent on this
Environmental Statement:

- Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Connerce
Department of Health, Education, and Welfare
Department of Hous :ng and Urban Develoyent
Departnent of the Interior-

Departnent of Transportation
Energy Research and Development Administration
Environmental Protection A,ency
Federal Energy Administra tion
Federal Power Comission
New York State Atonic Energy Council
Cayuga County Legislature-

- Town Supervisor, Town of Sterling

6. This Environnental Statement was nade a sailable to the public, to the Council on Environ-
mental Cuality, and to other specified agencies in June 1976.

7. On the bas is of the analysis and evaluation set forth in this statenent, af ter weighing the
enviromnental, economic, technical, and othec benefits of the Sterling Power Project Unit I
against environnental and other costs and considering available alternatives, it is c'r-
cluded that the action called fcr under the National Environmental Policy Act of 19' 3 (B m)
and 10 CFR Part 51 is the issuance of a construction pen,it fo 'ho olant subject 'o the

following conditions for the protection of the environrent:

The applic3nt shall take the necessary nitigating actions, including those su7 arizeda.
in Sect. 4.5 of this Env ironnental Statement, during construction of the plant , asso-
ciated transmission lines, and the railroad spur to avoid unnecessary adverse enviren-
mental i. pacts from construction activities. Near shore lake dredging oper _ ions will t+
restricted to the period mid-August througn nid-June to avoid potential adi-rse impacts
on spa nir] fish populations.

b. In addition to the pre,perational meritoring programs described in Sect. 6.1 of the ER,
with a endnents, tre staff recorrenda tions incl u ded in Sect. 6.1 of this document shall
be followec.
The design and construction of tFe 765-kV transnission line sr311 include provisionsc.
for ade;uate grounjirg and surveillance ta mininize shock h3:ards, (Sect. 5.1.2)

d. To reduce entrainment losses of fish larvae and juveniles, tFe applicant snall position
the intake structure at a nininun bottan depth of 35.5 f t telcw rean lake eleeation, as
shcan in the ER, Fig. 3.0-3, Rev. 2. A;proach veiecitie at the intake corts shall te
limited to 0.8 fps. To study the impact of higher intak r velocities the applicant is
.utn:rized to operate at an intake velocity not to exce' d 1.5 f ps f or a total of
12 months during the first 36 months of plant cperatier

Before engaging in a constructior activity not evalur.ed by the Conrd ssion, the ap;1i-e.
cant will prepare and record an environmental evalua. ion of such activity. Wnen the
evaluation iniic3tes that such activity nay result 'n a significant adverse ensironmental
impact that was not evaluated or trat is significantly greater than that evaluated in
this Environnental Staterent, the applicant shall provide a written evaluation of such
activities and obtain prior approval of the Director of Site Safety and Environmental
Analysis for the activities

The applicant chall establish a control program that shall include written procedures andf.
instructions to control all construction activities as prescribed herein and shall pro-
vide for periodic nanagement audits to deten,ine the adequacy of implenent1 tion of
environnental conditions. The applicant shall maintain sufficient records to furnish
evidence of compliance with all the environrental conditions herein.

If unexpected harnful effects or evidence of serious damage are detected during plantg.
construction, the applicant shall provide to the staff an acceptable anabsis of the
problen and a plan of action to eliminate or significantly reduce the harmful effects or
damage.
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FOREWORD

This Environmental Statement was preparec by the U.S. Nuclear Regulatory Con 'ssion (NRC), Of fice
of Nuclear Reactor Regulation (staff) in accordance with the Comission's re 'ation, 10 CFR
Part 51, which icplements the requirenents cf the hational Environnental Fol ..y Act of 1969 (NEPA).

The NEPA states, among other things , that it is the continuing responsibiiity of the Federal
G0vernment to use all practica51e means, ccnsistent with other essential considerations of
national policy, to improve and crordinate Fe/eral plans, functions, prograns, 3nd resources to
the end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the environment for succeeding-

generations.

Assure for all Americans safe, healthful, productive, and aesthetically and culturally-

pleasing surroundings.

Attain the widest range of beneficial uses of the environnent without degradation, risk to*

health or safety, or other undesirable and unintended consequences.

Preserve important historic, cultural, and natural aspects of our national heritage, and-

maintain, wherever possible, an environment that supports diversity and variety of indivi-
Jual cnu ce.

Achieve a balance between population and resource use which will pernit high standards of-

living and a wide sharing of life's amenities.

Enhance the qualitj of renewable resources and approach the caximum attainable recycling of-

dt.pletable resources .

Further, with respect to rajor Federal actions sir;nificantly affecting the qJ31ity of the hurun
environment, Section 102(2)(C) ef the NEPA calls for preparation of a detailed statement on:

(i) the environn. ental inpact of the proposed action,

(ii) any adverse environmental effects which cannot be avoided should the proposal be
implemented,

(iii) alternatives to the proposed action,

(iv) the relatior hip between local short-term uses of ran's environment and the raintenance
and enhancenent of long-tern productivity, and

(v) any irreversible anJ irretrievable commitments of resources that would be invols ed in
the proposed action should it be implener ted.

Pursuant to 10 CFR Part 51, the NRC Office o' Nuclear Reactor Regulation prepares a detailed
statement on the foregoing considerations with respect to each application for a construction
permit or full-power operath] license for a nuclear power reactor.

When application is cade for a construction nermit or an operating license, the applicant submits
an environmental report to the NRC. In conduc A the required NEPA review, the staff meets
with the applicant to discuss items of information in the Environmental Report, to seek new
information from the applicant that might be needed for an adequate assessment, and generally
to ensure that the staf f has a thorough understanding of the proposed project. In addition, the
staff exercises its own expertise and seeks infurnution from other sources that will assist in
the evaluation and visits and inspects the prrject site and surrounding vicinity. Merters of the
staff nay neet with State and local officials who are charged with protecting State and local
interests. On the basis of all the foregoing and other such activities or inquiries as are
deemed useful and appropriate, the staff rakes an independent assesswnt of the considerations
specified in Section 102(2)(C) of the NEPA and 10 CFR Part 51.
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This evaluation leads to the publication of a draf t environrental statement prepared by the
Office of Nuclear Reactor Regulation which is then circulated to Federal State, and local

of the availa-governmental agencies for corrent. Notices are published in the F. '
,,

bility of the applicant's Environrental Report and the draft environiental statecent. Interested
persons are also invited to concent on the draft statement. Conments should be addressed to the
Director, Division of Site Safety and Environmental Analysis, at the address shown belnw.

Af ter receipt and consideration of corrents on the draf t staterent, :he staff prepares a final
environmental statenent which includes c discussion of questions anc objec 'sns raised by the
connents and the disposition thereof; a final benefit-cost analysis which co, siders and balances
the environmental effects of the plant and the alternatives availab ie for reducing or avoiding
adverse environnental effects with the environrental, economic, technical, and other benefits of
the plant; and a conclusion as to whether - af ter the environmental, economic, technical, and
other benefits are weighed against environnental costs anJ af ter available alternatives have been
considered - the action called for, with respect to environmental issues, is the issu3nce or
denial of the proposed permit or license, or its appropriate conditioning to protect environmental
v '. l ue s .

Single copies may be obtained as indicated on the inside front cover. Mr. D. C. Scaletti is the
NRC Environnental Project Manager for this statenent. Should there be any questions regarding
the contents of this statement, Mr. Scaletti may be contacted at the following address:

Division of Site Safety and
Environmental Ana lysis

Jf fice of Nsclear Peactor Regulation
U.S. Nuclear Regulatory Corrission
riashingten. D.C. 20SS5

(331) 443-5990
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1. INTRODUCTION

l.1 THE PROPOSED PROJECT

Porsuant to the Atomic Crc gy Act, as amended, and the Comission's Regulations in Title 10, Code
of Federal Regulations, an application, with an accompanying Environmenta'. Re, art, was filed by
Rochester Gas and Electric Corporation (RG & E). A contract for the joint ownership of the pro-
posed plant was signed in September 1975 by RG & E, Central Hudson Gas & Electric Corporation
(CH), Orange and Rockland Utilities, Inc. (0 & R), and Niagara M0 haw; Power Corporation (NM).
The shares to be owned by the participating utilities in the Sterling Nuclear Power Plant are
RG & E 284 (H 17%; O & R 33% and NM 22; RG & E will act as project manager on behalf of itself
and the other applicents (hereinaf ter collectively referred to as the applicant) for a construc-
tion permit to build a pressurized-water nuclear reactor designated as the Sterling Power Project
(SPP) Nuclear Unit No.1 (Docket No. SR 50-485), which is designed for initial operation at
approximately 3425 megawatts therml (MWt) with a nominal net electrical output of about 1150 MW.
The proposed plant is to be located in Cayuga County, New York, approximately 8 milt i SW of
Oswego on the south shore of Lake Ontario.

Regulation 10 CFR Pirt 51 requ1res that the Director of Nuc! ear Reactor Regulation, analyze the
Environmental Report subnitted by tbc applicant and prepare a detailed statement of environmental
considerations. It is within this fra ewor k that this Environmental Statenent related to the
construction of the Sterling Power Project (SPP) has been prepared by the Division of Si;e Safety
and Environnental Analysi: (staff) of the U.S. Nuclear Requlatory Corr:ission.

Major documents used in the preparation of this statement were the applicant's Environmental
Report (ER),' Preliminary Safety Analysis Report (PSAR),2 and supplements thereto issued for the
Sterling Poaer Project. Independent calculations and sources of information were also used as a
basis for the assessnent of environmental impact. In addition, sone of the information was gained
from visits by the staff to the project site and surrounding arets in January 1975. nlthough data
from all of these sources were examined by the staff in nakinc its assessments, only brief sum-
maries of the most pertinent data are given in tnis statement. To avoid repetition, the staff
has provided references to the sources of detailed information, much of which is found in the
applicant's Environmental Report.

As a part of its safety evaluation leading to the issuance of construction ptrnits 6nd operating
licenses, the Comisrion nakes a detailed evaluation of the applicant's plans and facilities for
minimizing and controlling the release af radioactive materials unde- both normai conditions and
potential accident conditions, including the effects of natural phenomena on the facility. Inas-
much as these aspects are considered fully in other documents, only the salient features that
bear di; ectly on the anticipated environmental ef fects are repeated in this environmental
s ta temen t .

Copies of this Draft Environmental f tatenent and the applicant's Cnvironmental Report (ER) are
available for public inspection at the Comission's Public Docunent Room, 1717 H S treet , N.W. ,
Washington, D.C., and at the Oswego City Library,120 Second Street, Oswego, New York.

1.2 STATUS OF REVIEWS A E APPROVALS

The applicant has provided a status listing of envirmentally related permits, approvals,
licenses, etc., required from Federal, State, regional, and local agencies in connection with
the proposed project (ER, Sect. 12). A sumary of the applications for permits and approvals
is listed in Table 1.1. The staff has reviewed that listing and has consulted with some the
appropriate agencies in an ef fort to identify any significant ensironmental issues'of concern
to the reviewing agencies. As a result, the following potential licensing (non-NRC) problem
has been identified.

On October 8,1974, the Environmental Protection Agency Effluent Guidelines and Standards (40
CFR 423) tecame effective. These regulat:ons require, in part, tnat all large base-load units
completed af ter July 1,1977, nust use a closed-cycle cooling systen.
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Tabb,1 1. Federr' and State authorisataxis require.d for coristructum
and ofwraten of the Sterlmg Power Prop <t Nuclear Unit No.1

Apparatuin to:
A ar m y St ato s

per me t or appr >s al

F eder al

N at !eae R eche 4 y Comrm ssio n Co v>t ra t t .(n pen r t May 19 74

Operat ing in en e F vtures

Mater uk la ense f uture

Dep ar tm vt ut trie Ar my F /,PC A Set t 4GI f ufore

o s co ,si cm io n ee. f r on t wor tur. s F u t o,-

State

Ne.v Y or k S 1.nq Ro e d Cer t.' s a of enw ir ,r n . n :af F ene uor y 1 J/5r

c"" ra t t ' A rv msn,tu m-

F A PC A Set t 401 Apra 13/$

F n Pc A Se t 402 Oc t+er 1975
F nPC A sei t Jlio No t r' t e l'J /S
f n PC A 5 31 f,h Nme mt+r 19/S

_ - .

Since the Sterling Power Project as proposed incorporates a once-through cooling syst r'1, the
applicant applied to the New York State Siting Board for an exempt n from the closed-cycle
cooling systen requirements , as provideu for in Part 316(a) of the Federal Water Pollution
Control Act kendments of 1972. The staff has evaluated the once-through system as planned by
the applicant and has also evaluated closed-cycle systems as alternatives (Se't. 9.2.1).

REFERENCES FOR SECTION 1

*td :et,", "> * 1,1. Rochester Gas d Electric Corporation, 'fy _cr > r ' > >

Docket No. STN 0-485, Decemb r 20, 1974, and subsequent amendments.

' 'is , > n e2. Rochester Gas and Electric Corporation, *y >' uc ..> ,

, . ,zwxi i cc c ca , _," , Dock et No. STN 50-485, Augus t 16, 1974, and subseq;ent>

amendren t s .
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2. THE SITE

2.1 STp rION LOCATION

The proposed site for the Sterling Plant (rig. 2.1) is on the south shore of Lake Ontario in
northern Cayuga County, New York. The center of the proposed site is located at 43'23'12"N
latitude ar.d 76'39'02"W longitude, which is approximately 8 miles SW of the City of Oswego and
about 30 miles NW of metropolitan Syracuse. Figure 2.2 shows the counties and larger cities
and towns within 50 miles of the site.

The land within 5 miles of the site (Fig. 2.3) is predominantly r mal, wi th land beinn used mainly
for agriculture, forest, and wetla uds. Alrost one-half of the area 5-mile radius of the''

a

site is Lake Ontario.

The nearest commercial airport with scheduled passenger service is the Syracuse-Hancock Inter-
national Airport, in Syracuse, New York. Federal Aviation Administration chartsl show no airports
within 10 statute mile- if the site, but the applicant daes report a private landing facility,
Granby Airport, approximately 9 miles ESE of Sterling. The Oswego County Airport,13 miles E,
has a 4000-f t lighted, hard-surface runway, but hac no scheduled commercial flights.

The only state highway that passes within 5 ailes of the site is State Route 104A, which passes
within 1.6 miles of the plant proper and forrs part of the Sterling site boundary. The nearest
railroad line is the Hojack bcanch of the Pean Central Transportation Company, which passes about
4 miles 5 of the site.

2.2 REGIONAL DEMOGRAPHY, LAND USE, AND WATER U3E

2.2.1 Reqional demoorapAv_

The Sterling site i: located in an area of low pcpulatico density, with 705 people living within
a 3-mile radius ecausa the site is located on the soutnern shore of Lake Ontario, a large
segment er the within a 50-mile radius of the site is uninhabited.

Cities and villaje within 50 miles of the Sterling site ace shown in Fig. 2.2. There are four
towns within 10 miles of the site, the largest being Oswego City, 8 miles NE. Oswego had a 1970
population of 23,844, a 7.6 i increase over the 1950 populatici..

There are three nore major cities within a 50-mile radius of the site: Auburn, 33.1 mil es,
Syracuse, 34.5 miles; and Rochester, 47.5 miles. Table 2.1 lists the populatica and location of
all cities ard villages within 50 miles of the site. Table 2.2 shows the present and projected
populations wi thin the 5 ,10 , and 50-mile radii . Additional details and sector population
projections are presented in the ER, Sect. 2.2.

The area within 5 miles of the site has no schools or hospitals. The closest school is the Fair
Haven Elenentary School, located 5.4 miles SW, with an enrollrent of 150 students. There are
a total of 19 public and private schools and one university wi thin 10 .1iles of the cite, with a
cortined enrollment of 17,073 students. The largest school in the area is the State University
College at Oswego, 7.4 miles NE of the site, with 6825 full-time and 2029 part-time students.
Additional deta 'Is concerning schools are presented in tre ER, Sect. 2.2.2.

Three small companies are located within 5 miles of tne site: Corenco fertilizer, 5 miles SSE,
employing 15 to 18 people seasonally; Polaski Wood Company, Incorporated, 4.5 miles SSE, employ-
ing 12; and Sterling Co-Op, 4.8 miles (, employing 70 to 80 pecole seasonally.

The orl, nospital in the imr.ediate vic inity of the site is Oswego Hospital, located 8.4 miles E.
The h spital has 176 beds at present. There are three nursing homes in Oswego with a total of
320 L ds, for which there are currently lengthy waiting lists. Other hospi tal and health facili-
ties re located in Fulton,13 riles FSE, and in the metropolitan Syracuse area, 33 miles SE.
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Fig. 2.1. Site layout - Sterling Power Project Unit 1. Source: ER, Fig. 2.5-1, bi
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There are numerous recreational areas within 10 miles of the sii.c, closest and nost widel-m

used being Fair Haven Beach State Park, located 2.4 miles SW (see Fig. 2.3). The park's acti
ties are water-shoreline oriented, and 1972 suwr visitors numbered 192,729. Additional

(C b} i-~~~7infon"ation on recreational facilities within 10 miles of the site are detailed in the ER,

Sett. 2.2.2.

The najor existing and planned power plants on Lake Ontario are shown in Appendix C, Fig. C.l. i i

c3

2.2.2 Land use

Agriculture is the most important industry in Cayuga County but has steadily declined since 1830.
Approximately 95% of Cayuga County was in f amlands in 1880;2 in 1925, 83; was in farmlands,
dropping to 47; in 1974.3 The rain reason for the decline is due prirarily to the natural char-
acteristics of the soil, the changed economic conditions, and the opening of better farmlands
inland.2 About 51% of the land (10,594 acres) within 5 miles of the site is agricultural, with
about one-half of the site also being used for farmland (EP, Table 2.2-10 and Fig. 2.2-11). C rop

production in the area includes ccrn, wheat, soybeans, alfalfa and other forage crops, potatoes,
sweet potatoes, sweet corn, other vegetables, melons, berries, fruit (including apples), and
greenhouse products Livestock include beef cattle, dairy cows, sheep, horses, and poultry.

The dairy ind;stry is the most important agricultural enterprise in Cayuga County, while corn
and hay production is ranked next as an importar,t source of county agricultural income. Urban
expusion from the Syracuse area has discouraged new agricultural investments, especially in
dairying.

Table 2.2-10 of the ER gives a detailed breakdown of the land use categories within 5 miles of
the Sterling si te. In addition to agricultural use, 37 of the area is residential, 5% is natural
ponds or lakes, 8; is other wetlands, 32 is forested, and less than 11 is recreational .
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Fig. 2.2. Major features of the area within a 50-mile radius of the prcposed
Sterling Power Project. Source: ER, Fig. 2.2-1.

2.2.3 Water use

Most domestic and industrial water supplies within 20 miles of the Sterling site are obtained
from Lake Ontario. Approximately 90% of the nuricipal water supplies are from Lake Ontario, with
tN ualance coming from groundwater sources (wells and springs). Two public groundwater supplies
are located within 10 miles of the proposed site - Fair Haven Village (5 miles SW) and Red Creek
(9.5 miles SW). The closest water intake from Lake Ontario is the City of 0swego's intake,
approximately 7 miles from the Sterling Power Project discharge canal. Surface waters from
local streams are used for fam irrigation but they a not used for either domestic or indus-
trial needs. g{
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Fig. 2.3. Major features of the area within 5- and 10-mile radii of the proposed Sterling
Power Project. Source: ER, Figs. 2.2-2 and 2.2-6.

Fishing, boating, and swimming are the rain water-oriented recreaticnal activities in the area.
The State of New York stocks six streams for fishing within 10 miles of the site. As noted in
Sect. 2.2.1, there are public and private recreational areas along the shore of Lake Ontario.
Correrical transportation is supported by Lake Ontarii and by the New York State Barge Canal,
Oswego Division (9 miles E of the site). Details con erning w3ter usage, fishing, transportation,
etc., are available in the ER, Sect. 2.2.5.

2.3 HISTORIC AND ARCHAEOLnGICAL SITES AND NATURAL LANDMARKS

2. 3.1 Historic sites

The Sterling site has no known historic places or locations. The transmission line hookup is
not a factor since it will connect to the New York State transmission grid that will be located

on the site.

The National Register of Historic Places lists the nearest historic sites as being the Oswego
City Library, the City Hall, und Fort Ontario. The City Library is located approximately 8 miles
NE of the site, Fort Ontario is about 8.2 miles NE, and the Oswego City Hall is 8.6 miles NE.
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Table 21. Population of cities and villages within 50 me:es
of the Sterling site.1970

_ . . _ _ . _ _ ___ _ . _ _ _ _ .______

D< stance fromCommunity Popula tion Dire : t,an
s te (moesi

. - - _ - - - _ . - _ . .

Cayuga County

Auburn C.tv 34.599 33.1 S

Asrera Vina9e 1.072 44 4 S

Cato Vihage 601 15 5 SSE

Cayuga Vdf age 693 32 6 S

Fa.r Ha en Vaf y 859 38 SSW
Mendian Vdlage ;59 16.4 SSE

Moravia Vd:<ge 1.642 446 SSE

Por t B y r on Vid age 1.330 24 0 5

Union Spongs Valage 1.183 37.9 S

Weedsoort Vinage 1.900 23 8 S

Jefferson Cuanty

Adams Vdiage 1.951 438 NE
E .twg Vium 337 36 0 NE
?Aannsvdie Vinap 494 37 6 NE
Sat.ketts Hartx;r Ving 1.202 47.3 NE

Madison County

Canauo Viuage 5033 43 8 ESE

Ch.ttenango Valage 3.6C5 455 ESE

Monroe County

East Rxhestar Vdlage 8.347 46.3 WSW
Fairport Vd' age 6.474 44 5 WSW

Pittstord Vof age 1.75o 48 2 W S?.

Rochester Cetv 296.233 475 WSW
Webster Vday 5.037 41.0 WSW

Oneida County

Ca+. den VHf $9 2.936 46 0 E

Onondaga Ceunty

Baldwmswoe Vdiage 6.398 22 2 SE

Comenus Vihage 1.534 29 8 SE
East Sy rac se Vinop 4.3J3 36 7 SEs

Eihridy Vdf age 1.040 26 4 SSE

Fayettev'He V bje 4.9'h3 41 0 SE

Jordan Vinage 1.493 23 9 SSE

Liverpwl Vd: age 3.307 29 3 SE

Manhus Vdiage 4.295 41 8 SE

Marcenus ViMr 2.017 32 0 SSE
Minoa V.:' age 2.245 39 4 SE

North Syrocuse Valage 3.687 31.5 SE

Skaneateles Lilage 3.055 32 6 SSE

Sofvav Vinage 8,280 31.2 SE
Syracuse C.ty 197.208 34 5 SE

Tuny Vinage 899 49 0 SSE

Onondaga in6an R - v ation 185 27 0 SE

Ontario County

Canada >gua Ccy 10,488 470 SW
Chtton Spongs V,uw 2.058 38 4 SW
Genesa City 16.793 38 1 LW
Manchester Vdrage 1,305 41.2 SW
Phe ps Valage 1.989 36 3 SW
Shortsv,He Valage 1.116 41.3 SW
Victor Vdig 2. i t. ' 48 0 SW

^Oswego Co6 y 7]{ j ;
o LiL, 'jAltmar Vinage 448 34.1 ENE

Centrai Square Vdlage 1,298 26 6 ESE

C'eveland Vinage 821 39 8 ESE

7Oq ~qfFulton Cety 14.003 11.4 ESE

Hannibal Vihage 686 64 SE /LU JG0
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Tatde 2.1 (continued)

Community Pooulation Di r ect +on

Latuna Viuage SSG 35 2 ENE
Meoco Vdiage 1.555 21 9 ENE
Oswago City 23.844 8o ENE
Ponsh Venage 634 26 2 E

Phoen.< Valage 2,617 20 3 ESE

Puk h Vater 2.48o 29 7 ENE
Sandy Creek Va%je 711 34 3 ENE

seneca County

Owd Valage 779 49 7 S

Seneca Fans Viu#y 7,794 32 2 SSW
Waterioo vin +;e 5.418 34 5 sSW

Wayne County

Clyde VJlage 2.828 23 6 SSW
Lyons Vinage 4.496 27.2 SSW
% edon ViMage 1.168 39 4 WSW

Newark Vdiaae 11.644 31 8 SW
Pa!rnvra Valay 3.776 36 4 SW
Red Creek Vinay 626 98 SSW
Seann h Valage 636 22 8 SSWa

Sodus Po.nt VJ! age 1,172 19 4 WSW

Sodus Vdiage 1h13 23 8 WSW

Wolcott Viuage 1.61/ 14 4 SW

Pnnce Edward County, Ontano, Canada

Picton 4.875 So N N'/,

Sou rce E R. Tatue 2 2 L

Tatde 2.2. Present and protected populations in
the region surroundang the plant

Year o-5 mues 0-10 maes o-50 mdes

1970 2778 36,180 1,148,233

1980 3229 41,220 1,290.n63

1990 1787 47.153 1,473.865

2000 4356 53,928 1,647,959

2010 4981 64,570 1,878.448

2020 5658 75.676 2.134,227

Source: E R, Table 2.2 2.

The New York State Department of Historic Preservation inforced the applicant that, as of
September 5,1974, no additional sites in the Sterling area have been nominated for the National
Register of Historic Places.

2.3.2 Archaeological sites

The archaeological potential of the Sterling site was evaluated by Charles F. Hayes III, Director
of the Rochester Museum and Science Center and Curator of Anthropology. He found no indication
of artifacts on the site and is aware of only one ever found near the location.

Mr. Hayes postulates that Pleistocene mannal remains may be unearthed if the swamp are' is exca-
vated, and if so, they should be studied for their value. The applicant has stated that an
archaeologically trained person will be present periodically dJring foundation excavation to
further evaluate the site.
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2.3.3 Natural landmarks

There are no distinct natural landmarks in the innediate site area. The si te's major topographic
features are drumlin formations lef t during the Ice Age.

2.4 GEOLOGY AND SEISMOLOGY

2.4.1 Geology

The proposed site is within the Erie-Ontario Lowlands Physisgraphic Province. The land surface
of the Erie-Ontario Lowlands consists of a relatively flat plain, which rises gradually to the
5 and SW. The major topographic feature of the Lowlands is the presence of drumlins, ellipti-
cally shaped hills of glacial .ill and outwash oriented in a N-S direction.

The site is typical of the Erie-07tario Lowlands, with nore than two-thirds of the site occupied
by drumlins. The lowknds between the drumlins vary in width from s&ral hundred feet to mre
than one-half mile and are generally poorly ' rained swamps or wetlands. Elevations at the site
vary from about 245 ft mean sea level (MSLJ the lowlands area to 420 ft MSL at the top of the
highest drumlins. The normal water level of . te Ontario is approxirately 246 f t MSL.

The wa'fe and current action of Lake Ontario is a domir, ant feature in the shaping of the topo-
graphy of the land near its shore. The shoreline at the site intersects several drumlins, and
erosion has resulted in bluffs up to 90 f t high with near vertical slopes in the site area (see
Fig. 3.1) .

The site consists of 30 to 130 f t of Pleistocene deposits covering approxinately 2400 f t of
Cae. ian and Ordovician sederentary rock s. Borings at the site encountered rocks of the
Queens ton Formation. The rock cores were composed of more than 90; hard, corpetent, red sand-
stone with thin beds of siltstore and shale.

2.4.2 Seismol g

The generai upper New York at ea has some record of earthquakes but none in the innediate vicini;y
of the site. Earthquakes have occurred in the Niagara Falls-Buf falo region some 130 miles W;
shocks were felt in 1857,1873,1879, and 1962 at an intensity of 6 (Rossi-Forel scale).

At Attica, 80 miles from the site, a smock of intensity 8 (Rossi-Forel scale) occurred in 1929
which did no reported damage closer thar, Batavia, New York, about 73 miles fmm the site. A
structural feature called the Clarendon-Linden structur e is located near the site of the 1929
earthquake, and the two may have been related.

The other center of earthquake activity of significance to the Sterling site is the St. Lawrence
Valley. The valley has experienced a runber of moderately intense earthquakes. One in 1925 was
felt in much of eastern Canada, southward to Virginia, and westward to the Mississippi River.
The seismic category of the Sterling site is 0.15 g.

Further details on seismology can be foJnd in the NRC Safety Evaluation Report.

2.5 SURFACE WATER AND GROUNDWATER

2.5.1 Surface water

The proposed site is located on the southern shore of Lake Ontario, an international body of
water between the United States and Canada. The lake has a maximum "idth of 53 miles and is
approximately 193 miles long with a surface area of 7340 sq miles. The maximum depth ie about
800 to 850 f t and the average depth is about 276 f t. The total volume of the lake is approxi-
mately 393 cu miles.

The lake has virtually no tide. The Niagara River is the major natural inlet for Like Ontario
and accounts for approximately 200,000 cfs, or about 80% of the total water supplie1 to the lake.
Direct runoff from the lake's 34,800 sq miles of watershed in New Yarx State and the Canadian
Province of Ontario (exclusive of lake surface) provides, on the average, an additional 34,000 cfs.
The combined outflow from Lake Ontario via the St. Lawrence River averages 239,000 cfs. More
detailed discussions of the characteristics of Lake Ontario are given in Appendix C and in the
ER, Sects. 2.5 and 2.7. The drainage around the Sterling site is discharged directly int 3 the
lake and indirectly via either of the two site-bordering streams, Nine Mile Creek or Sterling
Valley Creek. All plant water requirenerts will be satisfied tiy the waters of Lake Ontario.
Inland streams will not be used, nor will they receive discharges during plant operation. During
construction, runoff, af ter treatment, and when in compliance with c" fluent limitations, will be
discharged into inland streams. ,
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lhe New iork St'te Public Health Dep3rtnent nonitors the water quJ11ty of Lake Ontario, with
sampling data available f or the City of Oswego. Da ta obtained fron the Sterlinq site are
generally of the same magnituJe as tha t recorded by New York S ta te Departr'ent of Environrrntal
Conservation. Concentrations of ans,onia, pnosphates, and sulfats at Oswmo are significantly
hi;her than thow s ecorded at tre site. This is probably due to t"e iafluence of waste dinharget
to the la ke a t O_ Jeqo.

Lake Ontario is a dirictic lake (with spring and fall turnover) and has a maximum average serface
temperature of 75'F ;n the sumer with sore unusually high tenperatures of up to 77'F at the
surface and near the shore. In tnc winter, the upper water is essentially isothermal (32"F).
Ice accumulations are usually limited to the shoreline and to the northeast portion of the lake.
In the nearshore regions, dissolved oxygen concentrations are generally at or near saturation.

The circulation of the lake is generilly in a counterclockwist directiun at very low velocity.
Winds are the principal cause of the currents in the lakes, although temerature gradients also
produce some currents of smaller magnitude. Measurements at the si te indicate generally NE or
SW current flow, essentially parallel to the shoreline.

2.5.2 Groundwater

Tne major source of groundwater supplies in the lowlands area is wells (both dug and drilleJ) in
the alluvial, glacial, and glaciolacustrine deposits Generally, the upper 20 f t of bedrock
in the area contain adequate water for local derrstic use.

In the site area, the most widely used groundwater source is the glacial till . Wells in the
area generally yield between 2 and 25 gpm. The applicant has listed 72 wells within 2 miles of
the proposed plant location in the ER, Sect. 2.2.5.

The major source of recharge to the groundwater aquifers at the site 3infall. The groundwa ter

flow in the area is toward the late.

availableThe applicant has a program of groundwater quality testing at the site. Detail' +

in the ER, Sect. 2.5.4.

2.6 METEOPOLOGY

2.6.1 Reqional climatolow

The climate of northwestern New York, with long, cold winters and short, warm sumers. is char-
acteristic of continental clirates in northern regions.",; Lake Ontario, however, exerts a

modifying influence on the portions of the area near the lake by storing heat in the sumer and
di;sipating it in the auturn and early winter. Alternately, the lake reruins colder than the
adjacent land in the spring and early Sumer and tends to cool the land du*ing tt?se periods.
The combined effect is a prolongation of w3rner weather into the autart anc. colder weather into
the . spring over the land areas adjacent to Lake Ontario. ' The lake also noCifies precipita' ion
patterns over the area. During the autuTn and early winter, air flowing southward over the
warrer lake surface takes up noisture, which then falls oat, of ten as snow, is the moisture-

'laden air is cooled upon noving ashore and encountering the colder land surfice."' This phenom-
enon results in the existence of a " snow Lalt,' an area of heavy snuwf all, e< tending along the
eastern shore of Lake Ontario.

Temperatures may be expected to reach 9TF or aigher about 5 days each year.t Temperatures of
O'F or lower nay also be expected 5 d3ys each year, and terperatures of 32"F cr lower approxi-
raately 130 days.' Precipitation is distributed rather uniforniy throughout the year, averaging
about 35 in, annually and occurring mainl/ es thundershowers daring the warn season and as snow
in the cold seaso 1."-6 Relative humidity, on an annual basis , averages about 75; b

2.6.2 Local meteorolo g

Long-term weather records from Oswego, New York, 3 miles ENE of the si te, show that the extreme
maximum and minimum tec9eratures recorded there are 100 and -23 F respectively.7 At Syracuse,
30 miles to the SE, extreme maximum end minimum temperatures of 102 and -26*F have been recorded.'
A maximum 24-hr precipitation total af 3.H in. ha. been recorded at Oswego.7 A 24-hr snowfall
total of 40 in. was recorded at the Oswego Teachers' College in Decerter 1958, and an estimated
24-hr snowfall total of 45 in. in December 1966 nas been reported in the vicinity of Oswego.M
Data from Rochester and Syracuse indicate that heavy fog (visibility 1/4 mile or less) may occur
on 15 to 20 days annually."'S Wind data collected at the 33-f t level on site during the period
from May 1973 to May 1974 show that the predominant wind flow over the site is from the S and
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WSW, with a frequency of 10.3; for each of these two directions.7 Winds from the ENE occurred
least frequently (2.22). The mean wind speed over the site at this level during the year of
record was 7.4 mph. Additional climatological information is presented in Table 2.3 and Fig. 2.4

TaNe 2 3 Cmd direction frequency distribution at a 33 st level. Sterling
Powee Project, May 13.1973-May 14.1974*

*D er at t ion Frequer v ( Al D'ree tion * Frequency N

N a 45 !| S l' 27

NNE 5 29 SFW 8 81
|NE 2 81 ~W 7.739

ENE 2 20 q WSW 40 32
E 3 64 H W 9.28

]LL 5 24 WNW 5 18
SE 9 28 j NW 5 22
SL 7.44 t NNW 3 80

h cem o 04

* Data recovery rate - 94 3%
# Direction frorn wheth wind is tWowing.
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Fig. 2.4. Monthly average and average daily extremes of

dry-bulb tempera ture (Oswego, New York; 43'27'N, 76'32'W; ground
level - 350 f t; 1939-1968). Source: ER, Fig. 2.6-2.

2.6.3 Severe weather

Severe weather occurrence in the vicinity of the plant are most comonly associated either with
intense winter storms noviag along a storm track that runs northeastward across Lake Ontario and
through the St. Lawrence River Valley or with severe thunderstorms, primarily in the sunner."'
Rennants of hurricanes or tropical storms only rarely af fect the area.3.10

Six tornadoes were reported within the one-degree lai.tude-longitude square containing the site
during the period 1955-1967, giving a mean annual tornado frequency of 0.5 and a recurrence inter-
val for a tornado at the plant site of 2E60 years.ll 12 There were 3ix reports ,f hail 3/4-in,
diam or greater in this one-degree square during the same period, and 15 windstonns with speeds
of 50 knots (58 mph) or greater.l! A 1-min sustained wind of just over 70 mph has been recorded
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at Oswego which would be equivalent to a " fastest milc" speed of about 82 mph.7 A severe ice
stom n.ay be expected to occur once every 6 years in the region.13 A high air pollution poten-
tial (air stagnation) episode can be expected to exist on no more than 1 day during the year.I''

2.7 ECOLOGY OF THE SITE AND E WIRONS

2.7.1 Terrestrial ecology

'.7.1.1 Soils

Soils of the site are de,cribed in detail in Sect. 2.5 of the PSAR. These belong to the Ontario-
Mohawk Plain group. Upland soils of this group developed in glacial till derived mainly fron
limestone and shale. Lowland soils developed from lacustrine or glaciofluvial deposits. In
general, soils of the site include silt loams, fine sandy loams, gravelly loams, and shallow to
deep mucks (ER, Fig. 2.4-7). Muck soils are found in lowland areas, are poorly drairad, and
normally support an elm-ash forest. The silt loams and fine sandy loams develop on 4'i icent
benches, are moderately drained, and normally support upland forest dominated by he- >

Gravelly loams comprise well drair.ed ridge soils that support oak, hickory, beech ar .pr naple
haruwood forest vegetation.

2.7.1.2 Producers

A sumary of land classification units and plant connunities of the site is pre <ented in Appendix
B. Table B.1, and a vegetation map is given in Fig. 2.5. A large portion of the Ontario-Mohawk
Plain was cleared ;or agriculture and remains intensively Lultivated today. On the portion of
onsite acreage not under cultivaticn, there are two distinct natural plant ass sations leading
to different climax vegetation types: beech-maple ard elm-ash forests.

A sumary of the types and acreage of seral plant con unities of beech-maple forest typical for
the site is presented in Appendix B, Table B.1. Originally, 92% of the site was covered by
beech-maple forest (Table B.1). Characteristic species are beech, sugar maple, and white ash
Connon associates are listed in the ER, Appendix C. Tables A2.7-33, A2.7-Je, A2.7-3h, and A2.7-3i.
Hemlock is corron along the lakeshore and along ravires and edges of swamps. Mach of the origirel
upland forest was cleared for agricultural purposes, and today only 2e of the upland site area is

mature hardwood forest (Table B.1).

A sumary of tne types and acreage of seral plant corrunities of elm-ash forest (primarily wooded
swamps) is presented in Table B.I. Originally, only about 8 of the site was comprised of this
particular cover type. Characteristic species are silver maple, black ash, green ash, and
American elm (many of which are now dead). Silver maple could be considered a subclimax spt ies,
which may disappear as the forest natures. However, since it has high importance values in the
middle story in many of the lowland stands, it might more properly be considered 60 edaphic climax.
Comon associates are listed in the ER, Appendix C, Tables A2.7-3b and A2.7-3f. About Eat of the
lowland area on site is presently forested (Table B.1).

Eight species that occur on site are included on a lisc of protected native plants for
New York State (ER, Table A2.7-10). These are given in Appendix B. Table B.2, which include
the respective status, habitat requirements, and distribution of each within site corrunities.

2.7.1.3 Coneumers

The site occurs in the broad transitional area between the Canadian and Carolinian biotic pro-
vinces,15 more specifically, the Erie-Ontario Plain.16 This area is considered the principal
range for so-called fam game - the ring neck pheasant and cottontail rabbit, both of which were
observed on the Sterling site. The cottontail first extended its range into this area during the
late 1800s and has become numerous enough to be labeled a nuisance. Aite-tailed deer were
introduced during the 1930s. Fertile marshes lining lowland areas have been noted for muskrat
and waterfcwl production.

The site provides a wide variety of habitats supporting 178 observed species of vertebrates,
including 17 reptiles and rnphibians,19 mamals, and 142 birds (Table B.3), and almost 100 species
of Arthropnds (Article VIII, Sect. 79.2). Only seven of the vertebrate species are restricted to
sifigle habitat types (Tables B.3 and B.4), most being capable of inhabiting multiple habitats
The largest group of species is urban-woodland - native forest species that also use urban land-
scaped environments (18%, Table B.3). About 20% of the observed fauna are restricted to wetland
environments of the sitt that include Lake Ontario, inland deep freshwater marshas, and small
streams (Table B.4). A fairly substantial percentage (15%) are wide-ranging terrestrial species
that include the important farm game species.
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The status of the irportant wildlife trecies observed o, the site is depictej in Table B.J. %
rare or endangered species were observed to be nesting on the site; however, bald eagles and
ospreys were observed flying over the site area. The bald eagle is officially recognized as an
endangered species. The osprey is listed nationally by the Departn nt of Interior as " status
undetermined, but within New York State, the osprey is censiderei endangered (ER, lable A2.7-9).
Six species observed on the site are currently showing population declines: rarsh haak , spa rrow

17had, sharp-shinned had , Bewick's wren, gr3sshopper sp3rrow, and Henslow'2 sparro(

The pine grosbe3k is a peripteral species whose southern rany extends into the northeastern
United States (the tern peripheral indicates that this Lird is threatened with extinction within
the United States although not in other areas of its rar.ge). Inportant gav and f ur-bea rin j
>pecies are listed in Table 6.4.

2.7.2 A uatic ecoloy3

Ine applicant has initiated ecological taseline studies of the Storiirq site and environs. Data
collected thrcup April 1974 are cresented in the ER, Sec t. 2.7.1 ar.d Am endices 2E and 2F (Vol .
4), and in Fef s. 18 and 19 of this section of this stater,ent A brief discussion of Lake Ontario
as a whale is included in the following descriptions of the ecology of the Sterling site area.

2./ 2.1 Physical and thenical linrolow

Lake Ontario is a dinictic lake (cre that undergoes turnover in the spring and fall). For prac-
tical purposes, the lake can te considered to bo essentially isothermal (32 F) in winter, although
in the deepest portions the te"peratares may approach 33.5 to 3TF (terperatures at which water
has its maxim density for the dcths considered). The 1Me does not freeze over, but ice
cover does develop in the shallcw northeastern porticos and along the shoreline in other areas
(sucn as the Sterling si te) .-

In the spring, nixing of the water in the entire lake 'egins when w3ter, warned to te peratures
above 32'F, begins to sink tecaust of its incre3 sed de sity. DJring the nixing, which is
assis ted by wind-criven currents , the shallow instnre wa ters of the lake warn up nore rapidly

than do the waters farther out. When the water ter pura tures inshore exceed 39 'F fron the surf ace
to the t otton, a themal t.ar is forned. The water temerature at t' > thernal bar is about 3FF,

whereas of fshcre water temeratures are less than 33 F.-

As the warning progresses, tFe therral t ar gradually roves toward tne center of the lake until it
disappears sometire in June. In the warrer waters inshore, terterature and density gradients
(surf ace to botton) that rostrict the depth of circulaticn of the surf ace w3ters e(ist. In the
colder waters beyond the ther"al bar, little stratification occurs; thus, the circulation of the
surface waters is deeper.- htrients carried into the IM e by runof f are inpounded inshore

behind the thermal bar.

As the therNl ba r disappears , the therrul s trati fica ti on , which began inshore behind the thermal

bar, spreat over the entire like. By sumer, the lM e has becone vertically stratified, both
them ally and chemically. In aut en, the upper waters cool, and mixir.] is reinitiated. A thermal
bar reforns, although the patterns os terperature are reversed coq 3 red with those of tt e bar
that forms in spring. " Cooling proceeds until the lak- tecones essentially isothernal in winter.

On April 30, 1972, the thernal tar was detected at the Sterling site The bar was approxirately
1.4 k; of f store at both the east and west transects By May 2, 1972, the bar had moved far
enough of f wre to elude detection at the lake stations. On May 9, 1972, as part of the Inter-
national Field Year for the Great Lakes (IFYGL) progra , water terperatures were taken out to
8 km of f shore f reasurements taken of f Fced shoal approx!rately 8 km east of the Sterling site).
In 1973 the thernal bar was located on April 15. osi tion was approxirately 1.5 km of f share

at the Sterling site. By May 7,197 3, the ba r had L teyond the Srpling transects. Gn
April 12, 1974, the thermal bar was located 0.34 'm oh >re at the Sterling site. By April 22,
1974, t.he ther al bar had moved beyond 1.5 kn from shore (past the 11 ' stations), and by May 6,
1974, the bar was located approximately 2.5 En of f shore. The of fs hore rovenent of t he thernal
bar is quite r3pid and the area on the shoreward side of the therr.al bar will be one-hal f of the
total lake area within 21/2 to 4 weeks after the erergence of the thermal bar in LM e Ontario.2 3

The surface circulation of the lake is generally counterclockwiso. Tte currents are wind-driven;
they respond rapidly at the surf ace to changes in wind speed and direction. Under isothermal
conditi9s, the wind affects currents at a much greater deptn than when the lake is stratified. *

General physical features, temperature cycles, and current regirrs of Lake Ontario are addressed
in further detail in Appendix C.

'

-.
. ,

4 i k



2-13

On the basis of its norphoed3phic index, that is, total dissolved solids (in parts per rillion)
per rean depth (in neters), Lake Ontario is an oligotrophic (low prodactivity) lake."5 Morpho-
netry (physical dinensions), of fshore phytoplanktonic '- and benthic corpositions, and the
relatively low dissolved oxygen depletion ( >SO to 90; of saturation) in deep waters". ' ,il
indicate that oligotrophic conditions exist in the lake, at least in offshore waters Honever.
the elatively low transparency and high turbidity (corparable with those of Lake Erie), . '
high conductivity, ''' high concentrations of organic ra tter,3 i high total dissolved solids
concentration,H and the inshore phytoplanktonicN23 and benthic " ? 'o b cor positions indicate
that eutrophic (highly productive) conditions exist in certain areas of the lake: (1) inshore
around the lake (particularly near retropolitan areas) and (2) in the Bay of Quinte, which is
near the rOJth of the St. La.rence River (see fiq. 2.2). The Cay of Quinte, in addition to having
high phytoplank tonic prodJctivi ty, " is relatively shallef' and has sign)*icant oxygen depletion
in the hypolinnion.H

Changes in Lake Ontario closely parallel those in Lake Erie. The greater concentrations of dis-
solved solids in Lake Ontario (compared with Lake Erie) have been attributed to growth of the
Toronto, H vilton, and Pochester netropolitan areas and to industrial espansion along the upper
Niagara River. U

Concentrations of important r,utrients (soluble phosphate, nitrate plus nitrite, and silica) in
surface waters of Lake Ontario exhibit very regalar seasonal fluctuations The concentr3tior.s
are maxinal following the fall turnover (nixing with botton waters), then begin to decrease in
early spring until they reach fairly steady low v3 lues from nidsu:rer to early f311. 3! Eccause
spring and early surer phytoplanktonic populations are darinated by diatoms which require all
three of these nutrients, the observed declines appear to be related to the magnitude of diaton
populations ''"

2.7.2.2 Phytcpianktonl

Densities of phytoplankton in Lake Ontario have been characterized as low to noderate with highest
densities generally occurring in the western end of the la6e. " Lakewide sampling during 1970
revealed that diatnns, cryptomonads, and green alg3e, in decreasing order, dominated the r hyto-
plank ten corruni ty in Lake Ontario. During winter and spring, diatoms comprised appm inately
80; of the phytoplankton volume, whereas green algae predminated dJring the naxir'un b'ooirs of
surrer and fall. Densities were generally lower but nore evenly distributed in the of fshore areas
than in the inshore areas. Species of the genera >a., m, and- >

.
>

,

u' were relatively abundant daring winter. to .>
, ., ,<

and were a ong the dominant species in the spring. Duninants in the sunner included. .-

species of ad m, ahereas representatives of the blue greens'
>s , -,

and and the greens and' corposed nuch of the> , >.. . ,

fall corrunity. Studies off Gibralter Point revealed to dominate the',
. .,

nearshore waters f rom Janu3ry to July of 1%4, while . :e and.' '

doninated the effshore waters - The latter two species are indicative of oligotrophic conditions.

Preliminary findings of recent IFYGL studies indicating that phytoplankton a3senblages of Lake
Ontario show unusually high variations in abund3nce and terroral and spatial distribution suggest
a relatively unstable syste, to sore observers. 3' Furtner, these observers belie /e most of the

abundant species require or are tolerant of autruphic ccnditions H These observations, coupled
with the f act that phytopiark ton densities in Lake Ontario nearshore waters hava increased two
to four ti es since 1325,~ . F sagest that the lake is changing teward mesotrophic, if not
eu troph i c , 00ndi ;.i en s .

Curing the applicant's OctcLer 1972 through AugJst 1974 sa: pling progran at the Sterling site,
diatoms ( ainly ..) and green algae (mainly .In July, August, and Septenber, blue-.

v- .) doninatedm and> > >,

the phytcplank ton corrunity from April through June.19 l'

and green algae (i . , . *greens, especially -
. . , , and . <m .). .

were most abundant.

2.7.2.3 Zooplankton

The zooplankton corrunities of Lake Ontario have apparently shif ted significantly in species
conposition since 1939 when calanoid and cyclopoid copepods daminated the crustatesn plankton,
thus underscoring the profound changes that are apparently taking place. Now cladocerans,"

particularly - i_ G r: : 7 nay be nost numrous N H Patalas,H however, found - ,.
'

. ., v ."_ m :F ,4> ,
. . .

, and - > ,
r > > ><

~

; v; >.
in decreasing order, to te nost abundant fron June to October 1967. Population densitie; were
generally greater in the eastern region of the lake, presunably due to warmer water.33

-n a r (, 3
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Species of .'c; 7 > % and * .s appear to be inportant representatives of t ie rotifers i s
offshore waters,2* whereas .- and i1 v:, constitute the rajor inhabi ants of thc'*

inshore surface rutifer comunity. '3

The zooplankton comunity at the Sterling site is similar to those previously described. ,

iL 7 , :vtb 4, and
.

were in portant etn] the rotifers ; ir and . ,.
* r

!-
~

was the nost numer uJs species of copepoJs '",1 +dominated the c Idocerans, and
.

. .
-

Total zooplankton abundance ranjed from a winter minimum of nearly zero to a sumer naximum of
nearly 5000 plankters/ liter. I '

2.7.2.4 Benthos

in terms of density, fcur families c f oligochaetes (Tubt fic t dae. Lunbriculidae, Naididae, and
Enchytraeidae) danina te the nacrobenthos of Lak e Onta rio. 3 *,* 1 Ine amphipod *. ,

is present (up to nearly 10,000/n>) over a wide rarge of depths and, tojether wi th ; c.
and the dominant oligochaetes, indicates generally olig > trophic conditions in the offshore waters.
Nearer shore, the lake is harder to position on the oligotrophy-eutrophy spectrun on the sole
basis of benthic organisms, beCaJse organisns characteristic of either or both ends of the spec-
trur, may be present, depending cn proxirity to sources of pollution and other factors. Oligachaetes
and chironomids cre corn;n, anj m :v . s f ten achieves densi ties in excess of 1000/r down to
depths of 30 m or more. 4 * This amphipoJ, along with , constitutes a vital food source
for many fish species in the lake. Other corponents of the racrobenthos include fingernail and
seed clams $* Presu, ably as a result of wave action, species di versi ty in the upper littoral

zone is inferior to that of t'a sublittoral zone d mo to a denth of about 13 m."1

The applicant sepled the benthos at the Sterling site at depths of 2, 5, 8, and 11 n. -
,

several midge ! ecie,('fe> 'l ) and oligothaetes (particularly -) predwinated, with
densities generally decreasing with increasing depth. l S l ' In an earlicr study at the site, the
tom 1 number of organisms per sq neter esceeded 2u,HJ cn occasion.I' Fish food studies conducted
by .he applicant show ' . ' to be one of the rost irportant food iters f or fishes in

_

the inshor e areas f ron April to Cctober (ER, p. 2.7 M). C ra ffish, snails, and larval insects
also contributed significantly to the diet of inshore fishes (ER, Table 2.7-2).

The filarentous green alga (particularly :) constitutes the dominant floralm

feature of the benthos, and many of the faunal corponents, including , .v2 and varic > < hiro-
2 . 7 - f; ) . The of ten rocky bottom it the sitelids, are intimately associated with it (!~ '

' wides suitable substrate for f.irly dense gruths down to a depth of about 15 f t. I ' Tmp e ra -
bre and photcperiod elicit rminun gronth u. June follew"d by a decline until late August when
i secondary bloom develops. * is a serious problen in Lak e Ontario de to its fouling
af water supplies, interference with fish nets, and assault on the aosthetic and recreational
alue of the shoreline. This is ;1articularly true in July wnen ras.:ve rats of decomposing

;y - v; tuild up in the irchore areas.

2.7.2.5 Fishes

One ir,estigator has properly characterized the history of the Great Lakes fisheries as " tumultuous'
and tne changes in fish stocks as "catastro,; hic."*1 In Lake Ontario, which has been historically
the least productive of the Great Lakes,31 the najor factors that have contributed to these con-
ditions are:

(1) , first for Atlantic salmonr;5 . ,
+- , 1 me , ,

(.'.- . e); then for lake sturgeon (4 , , . ' ;) lake whitefish (E v,> > . ', ,

n ), and lake trout; later for lake herring, ciscoes, and blue pike (.: -

'
.

'.. r); and finally fer wulleye, yellow perch, smelt, and warn-water*c: u nc,

species." M 5

(2) i.d em , . m * e w. by cord tr Jction of dans on tributaries, by flow
reductions and increases in water terperature in tributaries accompanying deforestation,
and by swa-'p and mrsh drainage. 4 3

(3) D +2 . me f - -i,
_

, ! . . ,, first the alewife,w .n! ,**

sea lamprey _21bly indigenous to Lake Ontario), and rainbow smelt; then white perch
(the cost r3 cent invader); and finally the Pacific salron (the most recent
introduction)."3,"-*3

(4) M t:al cw ec| in > n, physical-chentcal modifications that have resulted from urban->

ization and from advanced industrial and agricultural technologies.*'3
r_ ,

']-, e ,

jS '
1

I i , -)7 *
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Authorities nay disagree on the exact sequence and on the relative importance of the factors
described above; that is, whether corrercial fishing or the developrent of large sea lamprey
populations was the dominant factor in the decline of a species such as the lake trout; but the
effect of these factors is rather apparent today. The Atlantic salnon and some deepwater ciscoes
have become extinct in Lake Ontario. The lake trout, other ciscces, burbot, blue pike, lake white-
fish, deepwater sculfpin (v ;z a z h. m i - (), and lake st,rgeon have been reduced to levels
that approach extinction.

The U.S. Fortion of the Lake Ontario fishery has of late supported only limited comercial
fishing. Chaumont Bay, in the extrene eastern end of Lake Ontario, yields more tha;. half of the
very low total U.S. fish catch from the lake. 31 The eastern areas, particularly those in
Canadian waters, provide superior spawning habitat for nany of the nost desirable species
rer:a i ni ng . 21

Evidence is available that the success of introducing the Pacific salnon is being hampered by
existing sea lamprey populations: P, of the 14 salmon captured had larprey scars or wounds (7
bore nultiple narks). Lamprey control ef forts by the Catario Department of Lands and Forests
and of the NYSDLC, in cooperation with the Gmat Lanes Fishery Corriission, are encourag p
These organizations have identified 43 streams for tentative lampricide applications, and attempts
are being made to accelerate the advan:e of greatly needed larprey control to Lake Ontaric."

As Fig. 2.6 shows, the corrtuni ty of fccay fishes is dominated by the alewife, followed in abun-
dance by the rainbow smelt and shir.er ninnow, in shallow water areas. The corresponding deep-
water corr unity is dominated bv the slimy sculpin, srelt, and alewife. The present forage base
has replaced the deepwater sculpin and an efficient zooplanktonic-feeding corrunity consisting
of diverse species of ciscoes and shiners. The reduced efficiency of zooplar.ktonic feeding has
been given as a reason for the low fishery prod;ctivity in the lake. Another factor is the
absence of significant deepwater predator populations to use available berthic food sources
(invertebrates and slimy sculpins). ''." The alewife, which has wreaked so much havoc in the
Great Lakes (toth by its ef fec is on other fish stocks"3,'' and by its tendency to suffer mass
nortalities in niduinter, early spring, and suriieril.51), is currently the single nost abundant
fish in Lake Ontario. Mass mortalities of alewives produce undesirable ef fects comparable to
those of rotting masses of ' u;- L3rge Pacific salnon (coho and chinook) have been intro-
duced into Lak e Cntario both to reduce the alewife population and to restore deepwater pred3 tor
populations; hme, they are included in the trophic diagrams (Figs. 2.6 and 2.7). Their intro-
duction Tray ultimately be as successful as that in Lake Michiqan, which has a lamprey control
program; if lamprey control does not tecone a reality, this hope nay be a f6lse one,
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N rm earch vessei conducted fishery surveys along several transects distributed thrmghout
take Ontario from May through October 1972. A .ewives , steelt, and slimy sculpins dominateu ' iwl
catches, whereas alewives, snelt, white perch, yellow perch, white suckers, and carp (roughly in
that e~ier) contribuied most to the gillret catch. A few chinook and coho salmon were also cc W...
The faunal corposition near the Sterling rite, as revealed by the applicant's gillnetting studies,
was quite similar except for the relative importance of snallnouth bass and other sunfishes at
the Sterling site

Alewife, smelt, white sucker, gizzard shad, anJ probably minnows aopear to be the rost abundant
forage species at the Sterling site (Table 2.4). The most abundant small predators are white
perch and sunfishes (especially rock tass and pumpkinseed). Smallrouth bass and occasionally
coho salron comprise the principal large predators in the area. A general zed trophic model fori

the Sterling site (Fig. 2.7) dif fers from that for Lake Ontario as a whole (Fig. 2.6) due to
dif ferences in benthic and fish species composition in insbore' areas

Table 2.4 presents, in order of decreasing abundance, the fishes collected during the applicant's
samplin9 progran at the Sterling site. Relative species abundance, as determined from earlier
studies at the Ginna Lclear Power Plant approximately 35 miles WSW of Sterling, and at Nine
Mile Point approximately 15 miles to the NE, are presented in Aopendix B, Tables B.6 and 8.7
respectively. Table B.8 presents spawning, food preference, und importance of the more abundant
fishes in the Sterling area. Echo sounding studies perforned noi.thly on transects extending
10,000 f t into the lake suggest that total fish densities are much higher within 2000 f t of the
shore.13

Fish larvae and small juveniles achieved considerable abundance at Sterling. During May and
3 at mid-cepth inJune 1973, fish larval densities at the site ranged as high as 1.76 larvae /m

water 5 m deep. Densities greater than 1.0/m were also obtained in July and early August.3

However, densities of larvae were substantially lower in 1974 (see discussion in Sect. 5.5.2.3
and Table 5.16). Clupeid larvae, prob 3bly alewives, were nost abundant, followed by serranid
larvae and those of centrarchids, minnows, and perch.le In 1973, juveniles, mainly those of

U in excess of 1.0/mL From thesealewivu, white perch, ar.d ninnows, also achieved densities
observations and the direct observat by divers of alewi fe eggs in the cb2;+. m mats, the
net" shore waters at the site appear w ce used to sone extent as a spawning ground and nursery
by at least alewives, white perch, centrarchids, and sone minnows le,13 Yellow perch and carp
may also spawn among the W 1;R m mats. Heavy wave activity probably discourages spawning by
nest-builders and others providing pa Tntal care of young, such as the sunfish, although other-
wise suitable habitat may exist farther offshore on the bottom of glacial cobble, gravel,
boulders, and sand. 7U -7n
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Tabie 2 4. Fish species gillnetted from the stertmg
site, Lake Ontario, in arder of decreasing

abundance, september 1971
through septamber 1974

_. _ . . - -

Common name Scientific name
- _ - - - . _ - _ . - - - - . _ _-

september 1971-september 1974'

Ak mfe Alosa pseudoharengus
White pech Marone americana
Smanmou th bass Micropterus dolomieur
Rock bass Amblophtes rupestr so
WNte sucker Catostomus commersoni
Yedow perch Perca f|arescens
Galard sh41 Corosoma cepedoanum
Lake chub Hybops:s plumbea
Pumpk inseed Lepomos gibbosos
P a +w sme't Osmeros mordas
Cup Cvorinus carpio
Catt sn Icr turus punctatusa

Brown buuhead Ictalurus nebulosw
haneve St>tostedron vitream
Johnny darter Etheostoma r.irum
AmerKan ees Angiilla rostrata
Barbot too / ora
h%>te f.sh Coregonus c!upeaformis
Coho sal von Oncorhynchus kisurch

6Mare:. . ,vun 1914

A%w 1e Alosa pseudoharenps
h%te perch Morone americanus
G.zzard sh & Dorosoma twe6 anum
Bauhead Ictalsrus spp.
Smanmn th bass Micropterus dolomoeusu

Yenow perch r%rca flavescens
h%te sucher Catastom s commersonsu
Rock bass Ambionfstes rupestris
Carc Cyprinus cacpro
Fu mpk enseed Lepomis gibbosus
Lak e cht.b Hybopsis plumbea
Renbow smett Osmerus morde
Bowfm Am.a cal, g
Northe , ptke Esox lucius
Cohc Amcon Oncorhynchus kisatch
B%eg,n Lecomis macrochirus
Wanese Stitostedion vitreum
Lak e raonbow Sa:mo garrdneri
Freshsater drum Aplodonotus grunniens

* Data from the E R, Appendiu 2E.
bOata from Rochester Gas and Electnc Corpora

tion App |rcat.on to the Naw York State Board tvi
Electric Genera tion S:Ong and ene Environment
/% clear). Part 73, February 1975.

Two ',treams, Sterling Valley Cteek and Nine Mile Creek, enter Lake Ontario near the site. In
the spring, alewives and white suckers enter these streams to spawn. Other visitors and rcsi-
dents include northern pike, bowfin, yellow bullhead, rock bass, yellow perch, white perch, carp,
and creek chubsucker (ER, Table 2.7-19). Limited stocking efforts (brown and brook trout) have
been directed at both streams in the past (ER, Table 2.2-19). The large elm-ash swamp descrit.3d
in Sect. 2.7.1 yielded only brook sticklebacks to collectors (ER, p. 2.7-35).

2.7.2.6 Threatened species

No species listed as rare or endangered by the U.S. Department of the Interior 52 or by the
Endangered Species Committee of the American Fisheries Society 53 were collected at the Sterling
site during the applicant's sampling program. The endangered blue pike, :::ic ate s r vitne
y bm , however, may still exist in small numbers in the deeper and cooler areas of Lake Ontario.s2

; g r- 73 - g ,, -g
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3. THE STATION

3.1 EXTERNAL APPEARANCE

Views of the proposed plant are shown in Figs. 3.1 and 3.2. Proninent features of the proposed
plant are the reactor containment, rectilinear turbine, and fuel buildings The reactor building
will have a silo shape 140 f t in diameter and rising to a done 205 f t above ground level. The
radioact:ve waste building can be seen detached and adjacent to the fuel building.

The exterior will be a neutral organic color to blend with the natural setting and to minimize
the scale of the plant. Bright primary cciors will be used to define irrortant elements such as
fire hydrants and entrances. The area surrounding the complex is wooded hillside.

The buildings mentioned above will all be seen from the lake and will preclude views of the other
buildings behind them. The plant will also be visible from the interior of the site (the plant
parking areas and the immediately adjacent access roads). Woods wi'l surround the plant on all
but the lake side.

3.2 REACTOR, 3 TEAM-ELFCTRIC SYSTEM, AND FUEL INVENTORY

The proposed plant will consist of a sin 31e Standardized Nuclear Unit Power Plant Syster~ (SNUPP5)
and auxiliaries. The power source will be a pressurized-light-water reactor supplied by Westing-
house Electric Corporation. The operation of the reactor is shown in Fig. 3.3. In the primary
coolant loop, water under high pressure (so it cannot boil) is pumped through the reactor core
where it is heated by contact with fuel rods containing urantun The heated water passes through
the stear. generators and returns to the core. In the stean generators, w3ter in the secondary
coolant loop is boiled. This steam drives a turbine-generator system, is liqutfied in the con-
denser, and returns to the steam generators. The condenser is cooled by water drawn from and
returned to Lake Ontario. The reactor has four primary and one secondary cooling loops. The
turbine-generater system will be manufactured by General Electric Company. Bechtel Power Corpo-
ration is the architect-engineer.

At design conditions, the plant will generate 12C6 MWe net electrical power and will reject 2359
MWt waste heat to the environment. More detailed opera ting parareter 5 are listed in Table 3.1.
The initial fuel loading will be 222,600 lb of enriched uranium dioxide pellets contained in
50,942 tubular fuel rods.

3.3 STATICN WATER USE

By far the largest use of water in the Sterling plant will be in the plant's once-through cooling
system. At design conditions, about 1860 cis will be withdrawn from Lake Ontario, heated 19.3'F,
and returned to the lake. This will include 1773 cfs circulating water (neated about 19.7'F) and
85 cfs service water (heated about 10'F). The flow rates of all other systens are less than
2 cfs. Details of the water budget are presented in Table 3.2 and Fig. 3.4 All water used at
Sterling is obtained from and returned to Lake Ontario.

3.4 HEAT DISSIPATION SYSTEM

3.4.1 General desc_ription

The applicant has proposed a once-through cooling system for Sterling Nuclear Unit No.1.
Figure 3.5 shows the layout of the system. Water will be witndrawn from Lake Ontar o throughi

a submerged intake structure and piped to separate circulating water and service water screenwell-
purphouse structures on shore. The circulating water will flow through the main condenser while
the service water will cool various auxiliary heat exchangers. The circulating and service water
will be returned to Lake Ontario through a common shoreline surface discharge canal . The esti-
mated total time for a particle to pass from intake to discharge is 12 min. The estimated
retention times in various sections of the circulating water systen are listed in Table 3.3.
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Table 31. Operatmg parameters of the
Sterling Power Proicct

Nuclean Urot No.1
-

Rated conditions
Core thermal power. MWt 3411

Gross elatrica! generar.on. M We 1195
Station service requirement. MWe 49

Net electrical output. MWe 1146

Waste hear rercted. Mwt 2265
E f t.ciency. % 33 6

Des.gn conditions
Core thermal power. MWt 3565
Gross electr,ca! generat.on MWe 1 55
Stat.on service rein.rement. MWe 49
Net electretal output. MWe 1206
Waste heat rercted, MWt 2359
E f tecier.cy. % 33 8

Fuel assemtees. numter 193

Fuel rods ter assembly, numter 264

initial entched uranium loatieng, Ib 222.600
initial enrchment range. % 2.1-31
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Table 3.2. E stemated water use at fuH power operatior

GPO GPM
_ _ _ _ _

Untrea .d

Condenser coohng water 1,144.800.000 795.000
House service water '>4. 7 20.000 38.000
Screen wash water 864 000 600

(circulatmg system)
Screen Wash water 288.000 200

(house serv (e)
Runoff hom od storage' 650 05

Su btot al 1.200 672,650 833.800 5

in plant treated water (via raw water pretreatment system)

Demmer Azed w ater treatment products
Dem.nerauer waste" 4.800 33
Steam generato, biowdonn* 28.B00 20 o
Low level rad waste 1,440 1o

Nonrad.oactive f|oor drains' 13.460 9.3
Pretreatment waste' 3,200 22
Samtary waste 2.500 1,7

Subto tal 54 200 31.5

Total 1.200.726.850 833.838 o

"ProtesW by industr <at waste treater-er systern pr ior to c.wharge
Sou ce E R. Taue 3 31, Rev 8r

3.4.2 Water intake

As shown in Fig. 3.6, the design presented in the ER, Rev. 8, calls for a submerged of fshore
intake structure. Each of the ten vertical faces measures 23 x 20 f t and contains 176 sq f t of
open area protected by 3/4-in. bars every 10 in. These bars will be ele w . d i, ,,uated to
prevent frazil ice fcmation.

In the ER, Rev. 8, the applicant proposes closing the three inshore faces by removable panels to
reduce fish entrainment. With seven unblocked faces, the velocity through the open areas will
be about 1.5 fps at the design flow of 1860 cfs. Design features proposed to reduce entrainment
are the placement of the lower edge of the intake part 6 f t above the lake bottom, the provision
of a solid vertical face from the bottom of the intake port to the lake bottom, and unspecified
artificial roughening of the intake passages to produce vibrational warnings to the fish. The
structure will be located 4200 f t of fshore. When the lake reaches its minimum still water level
of 239.74 f t MSL [U.S. Coast and Geodetic Survey (USC & GS)] the submergence of the intake
structure will be about 9 ft. The submergence beneath the average lake level of 246 f t MSL
(USC & GS) is 15.5 ft. Since Rev. 8 to the ER was issued, the applicant has comitted to a
redesign of the intake structure. Tt.e velocity through the trash racks of the intake structure
will be reduced to 0.8 fps.1 No details of the new design have been specified as yet.

The water travels to the onshore circulating water screenwell and purp structure through c
15.5-ft-ID concrete-lined tunnel. As shown in Fig. 3.5, this tunnel descends vertically about
130 f t, runs to shore, and rises vertically about 130 ft before discharging into the forebay of
the screenwell and pump structure. These three right-angle turns will produce extreme local
tu rb ulence. Flow through the pipe will have an average velocity of 9.9 fps and will be highly
turbulent. Radial velocity fluctuations of about 0.4 fps will occur throughout the pipe.

The circul3 ting water screenwell and pump structure proposed in Rev. 8 of the ER is shown in
Fig. 3.7. Due to head loss in the inlet tunnel, the water level in the forebay at design flow
will be about 10 f t less than the lake level. The velocity in the forebay at minimum lake level
will be 1.0 fps, and at average lake level this velocity will be 0.7 fps. The circulating water
passes through one of eight traveling screens to reach one of four vertical wet pit pumps. All
four pumps are necessary to supply the design circulating water flow of 1773 cfs. The pumps
discharge into a common plenum from which three 10-f t-ID pipes lead to the condenser.
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TaNe 3 3 Esternated retentmn emies - cerculatmg water system
_ _ _ . _ __

locati iri H etention t eme'

F rom To Srconds Wutes
_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _

intake strm ture Screenweu pomo structse 450 75
streenwef t pump structure Cen te Une art ularmy water pumps 140 23
center hne orcut tmq water pumps Con &nser entram e 30 0s
Cordenser entrance * Cmensa emt 40 o7
Com1enwr e ,it Dmharge structure 2o o3
Dv hw struaure 1 ake Ontano 40 07

T otal 720 12
_ - . -- - - - . . . - . . _ - -

* T ees I,aet on a tof at taw of 1938 cfs
# This ncludes 20 sa of .es+nt e time m the pipmg connectmg the low pressu e ard hajh prehrer

cor+nsee Weas There is a f u F temperature rise m exh een
sourc e E R, TatAe 3 41

Each circulating water pump is provided with two traveling screens to prevent entrainment of
debris and nekton. The screens will have 3/8-in. openings (56s open area). The velocity through
these open areas will be 3.1 fps at minimum lake level and 2.2 fps at average lake level. Screen
wash sprays will be provided to remove impinged material. Normally, each screen will be wcshed
for 15 min once an hour; but provision has been made for simultaneous washing of all screens in
response to high water level differential across the screens. This wash water is directed to
d 20-in.-wide ccncrete trough. Under maximum wash flow conditions, this trough will contain 8.4
in. of water flowing at a velocity of 4.8 fps. An 18-in. pipe carries the wash water 210 ft,
terminating below the water surface of the discharge structure. The maxinum velocity in this
pipe will be 5 fps. The raximum retention time on the screens will be two hours. Since Rev. 8

lto the ER was issued, the applicant has committed to the use of Ristroph-type traveling screens.
These screens use fish baskets and gentle screen wash sprays to reduce damage to impinged fish.
The applicant will operate these screens so that the mt imum retention time on the screens is
2 min and will provide a fish return to the lake.

To maintain optimum condenser efficiency and avoid icing, the applicant plans to maintain a 36"F
temperature in the circulating water screenwell and pump structure by recirculation. Whenever
the lake temperature drops below 40'F (mid-Decembe; to mid-April), the intake flow will be reduced
and the deficit made up by recirculating sone water from the discharge structure sealwell to the
forebay of the circulating water screerwell and pump structure according to the schedule presented
in Table 3.4. This will result in a lower discharge volume at higher temperatures. At a lake
temperature of 32 F, the intake anc discharge flows will be 1539 cfs, and the temperature increase
will be 23.3 F.

Under non-accident conditions, E5 cfs service water is withdrawn through two 30-in.-ID pipes from
the inlet tunnel riser. This water flows at 6.4 fps for about 500 ft to the service water pump
structure. The design of this structure is illustrated in Fig. 3.8. There are four pumps, each
with its cwn traveling screen. Cleaning of the screens by wl.sh jets is initiated automatically
whenever a high water level differential occurs across the screens. No regular cleaning schedule
has been proposed. Debris and fish will be returned to a discharge canal by an unspecified
system. Any two pumps can provide the ordinary service water requirement. After passing through
the service heat exchangers, the water is discharged into the sealwell of the discharge structure.

In the event of an accident, an essential service wate- floa of 33.5 cfs will be needed to coci
plant components required for safe shutdown. This water will ordinarily be supplied in the same
manner as the normal service water. Any one purp can supply the essential service flow rate. In
the event of danage to the primary intake system, provisions will be made to obtain emergency
service water from the discharge structure plunge basin via a 42-in.-ID pipe. The plunge basin
will connect directly with Lake Ontario, and the intake pipes will be placed to ensure 3.5-f t
submergence at minimum still lake level . It will be provided with a cleanable trash rack. This
pipe feeds into the service water pump structure forebay. Af ter passing through the essential
service heat exchangers, the heated water passes through two flow diversion structures located
inland of the power block. These allow the heated water to be directed to the site drainage
system which flows into Lake Ontario at a site remote from the discharge structure, thus prevent-
ing recirculation. If necessary, all or part of the heated water can be routed to the forebay
of the service water pumphouse to prevent f razil ice formation.
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Fig. 3.7. Circulating water screenwell and puns structure. Source: ER, Fig. 3.4-3,
Rev. 8.

3.4.3 Water discharge

Details of tre discharge structure are shown in Fig. 3.9. Circulating and service water flow
into a sealwell, over a weir into the plunge basin, and through a 183-f t straight open channel
ending at the shoreline. The open charnel has a trapezoidal cross section with a 53.14-f t base
and one-to-one sides. Depending on the flow rate and lake level, the velocity in the canal will
range from 1.5 to 15 fps. For design flow and the annual average lake level, the discharge
velocity will be 3.7 fps The upper Surface of the canal base is at 237.5 ft MSL (USC & GS),
and an extension of this dep+h will be dredged f rom the shoreline to the point where this depth
occurs naturally, about 370 f t of fshore.
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Table 3 4 PropoW Staling rec erculation shedule
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3.5 RADI0ACTIVL WASTE SYSTEMS

During the operation of Sterling Power oroject hclear Unit No.1, radioactive caterials will be
prodJted by fission and by neJtron activattor cf Corrosion prodJCts in the primary cooiant. F rom
the radioactive r:aterials produced, small anounts of gaseous and liquid radioactive wistes will
enter the waste streams. These streams will be processed and monitored for radioactivity within
the plant to redace the quantities of radionuclides ultimately released to the atnosphere and to
Lake Ontario. The waste handling and treatment systems to be installed at the station are dis-
cussed in the SNUPPS Preliminary Safety Analysis Report dated June 21, 1974, and the applicant's
Environnental Report dated October 29, 1974 These docurents contain an analysis of the treat-
ment systems and an estimate of the expected annual release of radioactite ef fluents.

In the following paragraphs, the ra6aste treatnent systems are described and an analysis is
given based on the staf f's model of the applicant's systems. The staf f's nodel has been developed
from a review of available data fron operating nuclear power plants, adjusted to apply over a
30-year operating life. The coolant activities and flows used in this evaluation are based on
experience and data from operating reactors. As a result, the pararmters used and the subsequent
calculated releases vary somewhat from those given in the applicant's evaluation. The liquid and
gaseous source terms were calculated by means of the GALE Code as outlined in Naf t Regulatory
Guide 1.BB, < o m te, , f.&_ _ ' ! tn u u t " v ri -2 u p 1! ml , , 0. t t s fit>

I r. < iriv! W cc o rc (12.2 ) . 2 The principal paraneters used in the sours _ oerm calculations
are given in Table 3.5. The bases for these parareters are given in Draf t Regalatory Guide 1.BB.
In the Annex to Appendix I to 10 CFR Part 50, dated Septert)er 4,1975, the applicant was provided
an alternative to Section II.D of Appendix I. The applicant has chosen this alternative, and
therefore, no cost-benefit analysis has been perforned. Based on the following evaluation, the
staf f concludes that the liquid, gaseous, and solid radwaste treatment systems are acceptable
and that the effluents meet as low as is reasonably achievable levels in accordance with 10 CFR
Part 50.34a, Sections II. A II.B. and II.C of Appendix I to 10 CFR Part 50, and theJ _ternative_. , ,l
to Section II.D of Appendix I as provided in the Annex to Appendix I. j { !J ;3
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Table 3 5. Princ. pol parameters and conditior.s used in calculat ng releases of radioactive material
en hquid and gaseous effluent from Sterfing Power Proiect
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3.5.1 L_i p i d w i s te s af

The liquid radioactive waste will t'e processed on a batch basis to pernit optinu'n control of
releases. Prior to being released, samples will t.e analyzed to deternine the types and amounts
of radioactive n aterial present. Cased on the results of the antlysis, the waste will be re-
leased under controlled conditions to Lake Ontario or retained f or f urther procsssing. Radiation
ronitors will tutomatically terminate liquid wiste discharges if radiation measurertnts exceed a
predetennined level ia the discharge line Sirplified diagrams of the liquid radioactive waste
trea tnent sys ten s are shown in Fig. 3.10,
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Fig. 3.10. LiquiJ radioactive waste systen. Sterling Power Project.

The chmical and .olume control system (CVCS) will process prinary coolant f rom the letdawn heat
exchingers In the staff evaluation of the radionuclide reroval provided b/ the CVCS, the prin-
cipal corpor.ents considered were two nixed-bed domineralizers and one cation demineralizer. The
borcn recovery system (CRS), a rVU ";bsysten, will process a portion of the C/CS flow (shim
bleed) far bcron control along with equipment drain wastes collected inside the reactor contain-
nent in the reactor coolant drain tank. The principal BRS components considered in the evalu3-
ticn were two mixed-bed demineralizars, an evaporator, an anion demineralizer, and three holdup

tanks.

Miscel'aneous radioactive wastes collected outside the reactor containment will be processed
througn the liquid waste processing system (LWPS). The LWPS will segregate and process wastes
according to their chenical nakeuo. High-conductivity wastes will be processed through a sub-
system consisting of a floor drain tank, a charcoal absorber (for renoval of organtcs), a nixed-
bed demineralizer, an evaporatcr, and a waste monitoring tank. Low-conductivi ty wastes will be
processed through a subsystem consisting of a waste holdup tank, an evaporator, a mixed-bed
demineralizer, and an evaporator condersate tank. Turbine building floor drain wastes will be
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nonitored and discharged to Lak e Ontario without treatrent if radioactive ef fluent content is
below a predetermined level . If necessary, the waste will te diverted to the LW?S for prncessing.

Steam generator blowdown wastes w:11 norrally be processed throgh mixed-bed demineralizers and
recycled to the condenser. Detergent (laundry and decontamination) wastes will be processed
through a waste treatment system which includes a holdup tank, a reverse osnosis unit, and a
waste ronitoring tank. The following paragraphs contain the staff's evaluation of the liquid
waste system and the calculated liquid source tern.

3.5.1.1 Chemical and volume control syst_enRCS1

A letdawn strean of approximately 75 gpn of primary coolant will be recoved from the reactor
coolant systen for processing through the CW S. The letdown strean will be cooled throuin the
letdown Feat exchangers, redxed in pressure, filtered, and processed through one of two mixed-bed

form A cation demineralizer will be valved into the process streamdenine.'alizers in the Li 503
when further purification is required. The precessed letdown strean will be collected in the
volume control tank and reused in the plant. In the staf f's evaluation of the purification
provided by this portion of the CVCS, an input flow of 75 (;pm at prirury coolant activity was
assumed, and the decontamination factors listed in Table 3.5 for the CVCS mixed-ted derineralizer
were applied. The staff also assumed that 10: of the letdown stream will pass through the cation
demineralizer.

The CVCS will be used to control the pricary coolant boron concentration by passing a portion of
the letde n stream through the boron therral regeneratir systen and by diverting a portion of
the treated letdown system to the BR5 as shim bleed. In the boron therral regeneration system,
boron will be either adsorbed f rom or desorbed into the letdown strear depending upon the stream
temperature. Since the thermal regeneration denineralizer resins will desorb as well as adsorb
radioactive materials, the thernal regeneration systen was not considered for radionuclide
renoval. Hnwever, use of the thermal regeneration systen will reduce the quantity of liquid
was te genera ted to ruintain boron control . Approximately 1.71 of the purified letdown flow will
be processed through the ERS for boron control. The staf f estiruted the ERS input f rom the CVCS
letdawn stream to be 1840 gpd at approximately 1.0 prinary ccolant activity (FCA). Primary
coolant grade water from equipment drains, equipment leakof fs, and from relief valves inside
containment will be collected in the 350-931 reactor coolant drain tank. The staff estimated
the BRS input from the reactor coolant drain tank to be approxirately 300 gpd at PCA. The
'840-gpd shim bleed and 300-gpd reactor and eluiprent drain tank wastes will be cellected in
one of two 56,000-gal recycle holdup tanks. The staf f applied the decontamination facters
listed in Table 3.5 for the preholdup niyed-be3 denineralizer to the streams entering the recycle
holdup tanks. The decay time provided by the holdup tarks was calculated to be approximately
20 days based on 2140-gpd input flow filling one tank ta 80t capacity while the second tank is
being processed. Liquid collected in the recycle holdJp tanks will be processed batchwise
through a 15-gpm evaporator. The concentrated bottoms will be either pumped to the boric acid
makeup tank for reuse in the plant or to the solid waste runagerent systen (SWMS) for disposal.
In its evaluation, the staff comidered tre concentrated evaporator bottoms to be processed
through the solid waste system. The evaporator condensate will be processed through an anion
demineralizer to remove radionuclides entrained in moisture carr' )ver; the condensate will then
be either collected in the reactnr makeup water storage tank for reuse in the plant or diverted
to the waste recycle tanks in the LWS for sarpling and d'icharge. In its evaluation, the staff
used the decontamination factors in Table 3.5 for the BRS ev3porator > 1 BRS condensate deminer-
alizer. The staf f calculated the holdup time dJe to processing to be 1 days on tne basis of
processing the contents of one recycle tank fillea to 80t capacity through the BRS evaporator at
15 gpm. The staf f assumed that 90t of the evaporator condensate will be recycled for reuse in
the plant while 10t will be discharged for tritium control and for maintenance of the plant water
balance. The applicant assumed total recycle of the BRS stream in his evaluation.

3.5.1.2 Liqui _dwasteprocessingsnt_emllupSJ

Low-condJctivity hastes, primarily frOm equipcent drains outside the reactor containment, wiii be
collected in a 10,000-gal waste holdup tank, processed through a 35-gpm evaporator and mixed-bed
demineralizer, and collected and nonitored in a 5000-gal evaporator condensate tank. Finally,
these wastes will be either purped to the reactor makeup water storage tank for reuse, recycled
to the recycle or waste holdup tanks for reprccessing, or purped to the waste monitoring tank for
monitoring and release to Lake Ontario. On tre basis of inforrution submitted by the applicant
and the staff's parameters for liquid waste volumes and activities.3 the total flow in this
system was estimated to be 200 gpd at 1 PCA. The staff calculated the collection time in the
waste holdup tek to be 20 days on the basis of filling the holdup tank (10,000 gal) to 80T, capacity
at 200 gpd. Because there is only a single holdup tank and the contents of the tank may be
processed while the tank is being filled, only 50% of filling time was used in calculating the
holdup time. The staff calculated the system processing tire to be 0.08 day on the basis of the
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evaporator design flow rate of 35 gen. High-con Lctivity was tes, v irarily fron flcor drains,r

r:ondetergent decon tanina tion o; era tions , and radioc henis try lab drains will be collected in a
10,000-g11 ficar drain tank, sa pled to doternine the degree of processing required, processed as
necessa ry throu jh a nix ed-bed de" Neralizer, an evaporator, or both, collected and ronitored in
a E000-q)) waste nonitoring t3nk an1 .'eleased to Lake Ontario. If the a";ount of radioac tive
raterial is above a predeterminej leval, the waste will be recycled for additienil treatr ent.

In calculating releases from th. LV5, the staf f assumed that all waste is processed once throu p
the evaporator and daireralizer tefore release. On the basis of inf orrution subri tted by tre
ap plicant and the staff's para"oters for liquid waste volunes and activities, the total flow in
tr e systen was estimated to te I MO god at 0.051 pCA The staf f calculated the collection tirein the floor drain tank to te d!ys on the basis of 50 < of the tire being needed to fill the
sin';1e floor drain tank to 80 capacity at 1340 spd. Ino systen processing tire was calculated
to be 0.M day on the b1 sis of t'a eviporator desigt flew rate of 35 yn In both syste"r the
evaporator botto s ana J nineralizer resins will te disposed of as solid waste. Thr.re will be no
re;eneration of Nnir.eralizer resins,

lhe aTplicant ;rcposes to recycle all the clean wastes to the prirurj system. In D e sta f f',
esaluation, 10 o f the clean wastes anJ 100 - of tne dirty wistes are assumed to be distnarged.
On the tasis cf this inforr ation and the parmeters given in Table 3.5, the calculated releases
fron the L # 5 wer< approxi"ately 0.19 Si/ year / reactor, e <cluding tri tion and dissol <ed roses. In
the applicant's evaluation, calculat_d La M releases were 0.004 Ci/ year / reactor. Tne difference
Detacen the staf f's calculatej deases ar.d those of the as;'licant are dJe prirarily to differ-
ences in estimates of stort-lived tissico product release. Th" a;91icant es tirated, on the t asis
of loner estinates of input volu"es to the LJS, a roldJp tin of about 33 days whereas the staf f
calc ula ted a holdu;' tiro of 3 days.

3.5.1.3 Turbim Nildirl ficcr drains and doternent wastos

Wastes collected hj the turbine tuilJing floor drain systen contain ridioactive materials result-
inq fron secondary sys ten leak ge The applicant has indicatei that those wistes will not be
tre3ted prior to Jistharge On the basis of the staff assumtion of a 5-gpm leak rate at main
steam activity (0.001 seccr b ry coolan t concent ra tion), a relea se e app roxira tely 0.002 Ci/ year /
reactor, excluding tritir, was calculated tron this source. Detergent was tes generated f rom
laundry and deconta-ination cperations will norr: ally te released to the circulating water dis-
charge, if the amount of radioactive raterial is above a predeter"ined level, the wastes will
be processed tnrcu]h a reverse os":osis unit; and if furt%r treatrent is required, it will be
processed through the LM S. In t"e staf f's calculations, all waste was assumed to be processed
through the reverse osnosis unit only prior to release, On the basis of the assurption of 450
gpd of detergent waste and a decontanination factor of 30 for the reverse osnosis unit, the staff
calculated a release of 0.002 Ci/ year / reactor, excluding trition, f rcn this source.

3.5.1.4 stm generator blowdown

Blowdown fro n the steam prera tors will nornally be processed through two mixed-ttd demineralizers
and returned to the cordenser. There will be provisions to dischargo the blowdown to the envi ron-
cent without processing. However, if the amount of radioactive ef fluent in the naterial being re-
leased to the environment exceeds a predeternir ed level, flow will be autora tically diverted by
one of tao radiation nonitor controlled valves for processirg through the mixed-bed denineralizers
prior to release. In the staf f e s31uation, the blowdown rate was assmed to be approxirately
'l gpn at secondary coolant activity, and 1: of this flow was assuT d to be released to the
environment af ter processing. On the basis of these assumptions, the staf f estimates negligiblereleases, excluding tritiu,, f rom this source.

3.5.1.5 Secondarv liquid waste systen

Tne secondary liquid waste systen (SLWS) is designed to process the regenerant solutions from the
condensate cleanup systen. The condensate demineralizer regeneration wastes vill be processed
(whenever the radioactivity is above a predetemined level) by the SLWS. The SLWS will consist
of a 30-qpm evaporator, a 100-gan mixed-bed demineralizer, a charcoal bed, an oil interceptor, a
filter, and the necessary tanks anJ pumps There will be no releases to the environnent from
this systen since the effluent will be recycled back to the secondary sys tem, and evaporator
bottoms will be solidified.
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351.6 L icpid wiste suma ry

Based on the staff evaluation of the liquid waste systems, the releases of radicactim ruterials
in liquid wistes were calculated to be approxinately 0.19 Ci/jear/ reactor, excluding tritium and
dissolved gises (see Table 3.6). The tritium release was calculated to be approxirately 410
Cf/ year. The applicant estirWd the liquid releases to be sproxirutely 0.10 Ci/ year / reactor.
excluding tritiuri and dissolved gases, and 12] Ci/ year /reac tor for tritium.

Table 3 6 sterbng Power Proiect hau d sour'e term
(Ci/y ear / reac t ail

Nw% R M e ase hfide Release

Cr51 oo0012 Te 131m oo0004
W 54 0 00006 I131 0 11

F* 55 oo0012 i.132 0 00093
Fe 53 o onoo 7 I 132 o oo16
Co 58 o on12 1 133 o 04
Co 60 o o0043 Cs 134 0 ol
% 239 oo0004 1135 o 003
P b 86 o o0002 Cs 136 o 003
Sr89 C 00002 C5 137 00078
% 99 o0027 Ba137m 00066
Tc 99c o co2s Ba 140 o o0001
Te17 m o o0002 La 140 o o0001

'e 12 7 o Dool An o+ers o o0006
Te 129m o oooos Tour 0 19
Te 123 0 00006 c y , ,, g 3;

i 130 oo0001 g

Based on the staf f's evaluation, the radioactivity in liquid et Nuents f rom Unit I will not
result in whole bcdy doses greater than 3 mren/ year or critical organ dosei greater than 10
nren/ year in ace ;rdance with Section II. A of Appendix I to 10 CFR Part 50. Also, the radioactivity

in the liq;id . fluents, exclusive of tritium and noble gases, wi!l be less than 5 Ci/ year, and
the whole body and critical crgan doses will be less than 5 mrem /jear from the site, in accordance
with the alterrative to Section II.D of Appendix I as provided in the Annex ta Appendix 1. The

staff conclude that the liqJid radw3ste treatrent system will reduce liquid radioactive ef fluents
to as low as practicable levels in accorda~.e with 10 CFP Part 50.34a, Apoendix I to 10 CFR Part
50, and the Annex to Appendix I to 10 CFR Part 50.

3.5.2 Gaseous waste

The princ!?al source of gaseous radioactive wastes will be gases stripped from the primary coolant
in the BRS. Additional sources of gaseous wastes will be main condense air removal system off-
gases, ventilation exhausts from the auxiliary fuel anJ radioactive waste tuildings, and gases
collected in the reactor containrent building. The principal systen for treating gaseous wastes
will be the gaseous waste processing system (GWPS). The GWP5 will collect and store gases
stripped f rom the primary coolant and gases vented f rom tarks and systers containing radioactive
fission gases. The GWS will censist of two compresscrs, two catalytit recombiners, and eight
gas decay tanks. Ventilation air from the fuel, auxiliary, and radiocctive waste buildings and
offgases from the main condenser air ejectors will be processed through charcoal adsorbers prior
to release. The reactor contairnent atmosphere will be recirculated through HEPA filters and
charcoal adsorbers prior to release. Ventilation air from the turbine building will be released
wi thout treatment. '1 | ',,
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Ventilatic7 air from the containment, auxiliary, and fuel buildings and gaseous wastes from the
condenser air removal system will be exhausted through the unit vent atop the containment building.
Ventilation air from the radioactive waste and turbine buildings will be exhausted through the
radioactive waste and turbine building roof vents, respectively. The gaseous waste and ventila-
tion treat:nent systems are shown schematically in fig. 3.11.

-
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Fig. 3.11. Gaseous radioactive waste system, Sterling Power Project.

3.5.2.1 Gaseous waste processing system (GW"S)

The GWPS will be designed to collect and process gases stripped fr?m the primary coolant along
with cover gases from miscellaneous tanks Gaseous inputs will include a continuous 0.7-scfm
hydrogen purge cf the CiCS volume control tank and smaller quantities of radioactive gas from the
boron recycle e"sporator, reactor coolant drain tank, and the recycle holdup tanks. Input gases
will be processed in a closed loop containing two waste gas ccmpressors, two catalytic hydrogen
recombiners, and eight 600-ft3 gas decay tanks (six armal operation and two for startup and
shutdown). The system will be designed for continuous re 'a of radioactive gases; however, the
staff evaluation assumed that the radioactive gases will bt _-leased to the atmosphere af ter a
90-day holdup in the system. On this basis, the staff calculated the GWPS releases to be approxi-
mately 260 C1/ year / reactor for r,oble gases, less than 10-4 Ci/ year / reactor for iodine-131,
0.0303 Ci/ year / reactor for particulates, and 8 Ci/ year / reactor for carbon-14.
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3.5.2.2 Containment ventilatinn_ system

Radioactive gases will be released inside the reactor containment wnen primary system components
are opened or when leakage occurs from the primary systen. The gaseous activity will be sealed
within the containnent during normal operation but will be released during containment purges.
Tne staf f assumed that the containment will be purged 24 times / year. Prior to purging the con-
tainment, the containment atnosphere will be recirculated through the containment atnospheric
control systen (CACS) at about 20 000 cfm. The CACS will consist af two parallel trains, each
containing HEPA filters en activated charcoal adsorbers. Purge efflJent will be released fromd

the plant vent af ter passing through HEFA filters and being monitored for radioactivity. The
staff calculated the contain ent airborne activity on the basis of 240 lb of primary coolant
leakage per day to the containment and 3 partition factor for radiciodine as outlined in Table
3.5. On this basis, the staff calculated releases from the containment to be approximately
1800 Ci/ year / reactor for noble gases, 0.0032 Ci/ year for iodine-131,1 Ci/ year / reactor of carbon-
14, 25 Ci/ year / reactor of argon-41, and 0.00003 Ci/ year / reactor of particulates.

3.5.2.3 Ventilation systens for other buildinss_

Radioactive material will be introduced into the plant atmosphere due to leakage from equipment
processing or holding radioactive materials. Ventilation air from the auxiliary and fuel build-
ings will be processed through hEPA filters and Charcoal adsorbers, monitored for radioactive
effluent, and released through the plant vent. Ventilation air from the radioactive waste
building will be processed in the same manner and released through the radioactive waste building
roof vent. Ventilation air frun the turbine building will be monitored for radioactive effluent
and released w,thout treatnent.

The staf f esti~ated that 160 lb of primary coolant per day will leak to the auxiliary and radio-
active waste buildings, with a partition factor of 0.0075 for radiciodine. On this basis, the
staf f calculateJ the auxiliary and radioactive waste building releases to be approx 6ately
130 Ci/ year / reactor for noble gases and 0.0045 Ci/ year / reactor for iodine-131, 0.0016 Ci/ year /
reactor for particulates, and 10C0 Ci/ year / reactor fcr tritiun The applicant calculated the
auxiliary and radioactive was te huilding releases to be approximately 1350 Ci/ year /reacter for
neble gases and 0.0077 Ci/ year / reactor for iodine-131. The difference between the staf f's
estimate of the release of noble gases and that of the applicant is dJe principally to the
applicant's assur ption that the noble gases in the GWPS will be continually rocycled and that
100 scf per year will leak fron the GAPS into the radioactive waste building.

The staff estimated that 1700 lb of steam per hour will leak to the turbine building atmosphere,
and all noble gases and radiciodine released with the steam will remain airborne. On this basis,
the turbine building vent release was calculated to be less than 1 Ci/ year / reactor far noble goses
and 0.00052 Ci/ year / reactor for iodine-131. The applicant calculated the turbine building
releases to be negligible for noble gases and 0.015 Ci/yuar for iodine-131.

3.5.2.4 S_tean releases. to the atnosph_ere.

The turbine bypass capacity to Pe condenser will be approximateiy 40: Tne staff's analysis
indicates that steam releases to the environment due to turbine trips and los-power physics
testing will have a negligible effect on our calculated source tervs.

3.5.2.5 Main condenser offnas releases

Offgas from the main condenser air ejectors will contain radioactive gases resulting from primary
to secondary system leakage. Iodine will be partitioned between the steam and water in the steam
generators and between the condensing and nonconder. sing phases in the main condenser. Main con-
denser offgas will be processed through a charcoal adsorber prior to release. The staff consid-
cred 110 lb of primary to secondary system leakage per day, partition factors for radiciodine of
0.01 and 0.0005 in the steam generator and main condenser, respectively, and an icdine decontami-
nation factor of 10 for the checoal adsorber on the offgas line. On this basis, the main
condenser offgas releases were calculated 1.0 be approximately 80 C1/ year / reactor for noble gases
and 0.0028 Ci/ year / reactor for iodine-131. The applicant calculated the releases from the main
condenser to be approximately 155 Ci/ year / reactor for noble gases and 0.004 Ci/ year / reactor for
iodine-131.
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3.5.2.6 Gaseous waste surmry

Pased on the parameters given in Table 3.5, the staff calculates the total radioactive g3seous
releases to be approxinately 2300 Ci/ year / reactor of noble gase>, 0.011 Ci/ year / reactor of
iodine-131, 9 Ci/ year / reactor of carbon-14,1000 Ci/yearf rentor of tritiun, 25 Ci/ year / reactor
of argon-41, and 0.002 Ci/ year / reactor of particulates. The principal sources and isotopic dis-
tributions are given in Table 3.7. The applicant has calculated an overall release of approxi-
mately 3000 Ci/ year / reactor of noble gases, 0.03 Ci/ year / reactor of iodine-131, and negligible
amounts of carbon-14, argon-41, particulates, and tritium.

Cased on the staff's evaluation, the radioactivity in gaseous ef fluents f rou Unit I will not
resul t in a whole body dose greater than 10 mrads/ year for garra radiation, 20 mrads/ year for
beta radiation, or 15 mrem / year for radiciodine and radioactive particulates in accordance with
Sections II.B and II.C of Appendix I to 10 CFR Part 50. Also, the ef fluents from the site wil
not result in an annual grra air dose greater than 1 Ci/ reactor, or a dose from radioiodine and
radioactive particulates released greater than 15 mrem, in accordance with the alternative to
Section II.D of Appendix I as provided in tne Annex to Appendix 1. The staf f concludes that the
gaseous radwaste treatment system will reduce gaseous radioactive ef fluents to as low as practi-
cable levels in accordance with 10 CFR Part 50.34a, Appendix I to 10 CFR Part 50, and the Annex
to Appendix I to 10 CFR Part 50.

Table 3.7. Sterhng Power Prosect gaseous source term (C# yes! reactor)!
-

Nste p B ; Mmg ven t"at' m Tmb.ne A.t

ne xassmg se :em Con %een t A o %,y bu M ng e f ec tor

Kr 83m a a a a >

5Kr 85m a 2 2 a

Kr 85 25o 5 a a a MJ

M 87 a a 1 a a 1

K r S8 a 2 4 a 3 n

Kr M a a a a a a

a 12xe 131m 3 9 a a

Xe 133m a 19 2 a 1 22

x 133 1 1300 110 a 69 2000

Xe 135m a a a a a a

xe 135 a 10 7 a 4 21

Xe 137 a a a a a a

Xe 118 a a 1 a a 7

| 1 31 a o 0032 o oor62 o0028 o 011

o 003 o 01 o ooM o 004 o0141133 a

'Less inan 1 Ci yu nee wes Mss t%n 10 ' Ci year ohnes'

3.5.3 Solid wastes

The alid waste management system (SWMS) will be designed to process two general types of solid
wastes " wet" wastes that require solidification and packaging and " dry" solid wastes that
require packaging only. Wet solid wastes will consist rainly of spent filter cartridges, deminer-
alizer resins, and evaporator and reverse osmosis unit concentrates, and they will contain radio-
active materials removed from liquid streams dJring processing. Dry solid wastes will consist
r:ainly of low-activity ventilation air filters, contaminated clothing, paper, and miscellaneous
items such as iaho atory olassware and tools. Miscellaneous solid wastes, such as irradiated
primary system components, will be handled case by case on the basis of their size and activ'ty.

i CVCS evaporator condensateThe principal sources of spent denineralizer resins will be four 30-f t
stea, generator blowdown (SGB)33 LWPS denireralizers, and four 75-ftdemineralizers, two 30-f t

deni ne rali ze rs . Spent resins from these denineralizers will be collected in the 4000-931 SGB
spent resin storage tank and the 2600-g31 LWPS spent resin storage tank, sluiced to a solidifi-
cation holdup tank for dewatering, nixed with a solidification agent and catalyst, and solidified
in 55-gal drums

Concentrated wastes from the two 35-gpn LWPS evaporators, the 15-gpm CVCS boric acid evaporator,
and the 30-gam secondary liquid waste evaporator will be purped f rom their respective concentrate
holdup tanks to the 500-931 or 25dC-gal solidification holdup tank . Concentrates from the
solidification holdup tank and solidification agcnt will be pumped simultaneously to the shipping
containers for solidification. Catalysts will be adjed in the shipping container.
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On the basis of evaluations of WRs with similar liquid waste systems, the staf f has determined
tha t approxina tely 15,400 f t3 of wet solid wastes will be generated annually per reactor; the staff
has estimated these to contain approximately 2500 Ci of radioactive elements per reactor, princi-
pally Cs-137 and Cs-134. The applicant estimates the wet solid wastes shipped offsite per reactor
to te approximately 13,900 ft3 per year containing 9500 Ci of activity.

Dry solid wastes will be packaged in 55-g61 drums Compressible wistes (e.g., clothing and con-
taminated rags), will be compressed using a hydraulic baler. The staff estimates the dry solid
wastes per reactor to be approximately 450 drums per yelr containing a total of 5 Ci. The
applicant's estimates are essentially the sane.

On the basis of the evaluation of the solid waste system, the staff concludes that the system
design will acconnodate the wastes expected during normal operations, including anticipated
operational occurrences in accordance with existing NRC Regulations. The wastes will be packaged
and shipped to a licensed burial site in accordance with NRC and Department of Transportation
Regula tions. On the basis cf these findings, the staff concludes that the solid waste system is
acceptable.

3.6 CHEMICAL rdD BICCIDAL EFFLUENTS

The operation of the Sterling Power Project will result in some chen cal wastes as indicated in4

Table 3.8. These will be dispersed in the condenser cooling water and will enter Lake Ontario
when the coaling water leaves the discharge canal. The inforration in Table 3.9 is provided to
put the relative magnitude of such discharges in perspective by giving tne concentration ranges
of some chemicals normally present in the water of Lake Ontario, as neasured at Oswego, New York,
about 8 miles NE of the Sterling site. Similar values were observed at the Sterling site (ER,
Table 2.5-11, except that amonia, phosphates, and sulfates were significantly higher a'-. Oswego,
probably due to waste discharges to the lake at this point.

Table 3 8 Chemicab added to drscharge duri.ig operaten
-

_ _ _ _ - _..

'" *Vey!1 d y > o p:C5 ' e di r o w en % i m ef Neot

I;) FYl f

ChNr me (Cy 1 1 t) x 106

b *W f e59lu di o5
Ch v .ne r e ,< t.on P &c ts n5

(t Mor a fe . r h!. it a e 9:s

thh ao or pmr s, etc )

Coewr 14x10 5 x to5 4

% k e' 14 x lo# 5Xto5
Sod.u m sa 've 1 7 X l o' o2

3.6.1 Condenser and service water systen

To control algal growth, the circulating and service water syste'"s will be treated intermittently
with a 10; sodium hypochlorite solution. The erpected rate of 11crination will be about 530
lb/ day (as sodiun hypochlorite). Addition at a level of 1 ppm chlorine will be made at the intake
for three 20-nin periods per day. During chlorination periods, the free residual chlorine in the
discharge will be monitored, and a feedback control systen will autom tically adjust the sodium
hypochlorite injection rate so that average and maximum concentraticns in the discharge will not
exceed 0.2 and 0.5 ppm respectively.

Corrosion of the main condenser tubes will cause slight increases in copper and nickel concen-
trations in the discharge of about 5 x 10-* and 5 x 10-5 ppm respectively (ER, Rev. 7,
p. 3.6-1).
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Ibic 3.9.12ke Ontano waterqualsty data recorded at Oswego, N.Ypb

MJ "" " '"l nit Number Measured saluesau resord
(br as te r nt N of of per m m.ble

I M'" M CJ " M" . . .ns en trat ion'mea su rs me n t sa mple s

-
- __ - -

_ _ -- _

liardnew iCaCO ) mg /h t er 54 6:64 1'71 112 146 240
3

Alkabnity (Can)3) mg hter 16 3!65 1||66 b5 94 101

Ammonu, mirogen IN) mg hter 54 6:64 1/71 on 0 47 1 31

Calsium tCa) m6 bier 54 6 64-117 32.0 44 0 54 0

011oodes101 ) ma; laer 54 6 64 1/71 38 30 3 55 5 250

Iron ti e p mg 'brer 54 6.64 1/71 no 0.6 09 03

Wnganew IMn) my iner 54 6,64 1/71 oo .01 on3 0. 3

Muneuum tMg> mg. lae r 51 9/65 1.'71 49 89 29.0

Norates tN > bh ) mg ' luer 54 6 64 1/71 00 o 14 0.51 10

Nora tes t Ni hk l mg ' lit er 54 6 64 li71 00 0 005 0 029

Phosphates IPO * p mg liter 54 6,64 1/71 oo o 19 1 65
4

Potawium 4) mg leer 54 6.64 I!71 0$ I6 11.4

Sodium tNa) mg iner 54 6 64 1,71 1.0 16 6 45.0

4 p mg 'lue r 54 6 64 1/71 13.0 30 1 50 0 2502-
Sultates t SO
pil 71 5/b4 l'71 7.2 7.9 90

l ur tyd o) t's 71 C64 I:71 Io 84 25.0 5

I e mper a t u re 1 70 5 64 i r71 34 49 3 73 4

1)molsed ou gen ppm 70 5'64 i/71 6M 10.9 14.4

HOD. 5das ppm 66 5 64 1/71 0.2 1.25 30

Color 68 et 64 - 1 :71 2 M5 20 15

Conj us tisit y milbmhm 51 tt 64 |/71 1310 3o6 437.0

Cohtorm basteru No| loo 70 5 64 1/71 22 56 240 1.1

COD [ du h ro nu te ppm 51 6 64 1/71 02 79 28.1

Reudoc on esaporation atatall ppm 54 6|64 1|71 128 243 533

Reudue on esaporanon (f ned t ppm 51 9< 65 - 1 |71 73 135 367

Suspended ubds t total) ppm 51 9 65 1/71 1 10 5 44

Suspended sohds tinedi ppm 26 M J66 1/71 0 5.5 17

_. -

dData retorded by New Yor k State Department of I nsironnw ntal( unsersation
DCo y water .ntake touted 6Mio f t from shore at a depth of 40 f t below lake lesci
C hcording to li S. Pubhc lleahh Ser Ke and New Wrk State standards
dl10D - biologial on gen demand
' COD = t hemis al .u gen demand

S mrt e: 1- R. l a ble 2. 011.

3.6.2 Demineralizer regeneration system

The makeup water requirements for the plant will be met by using denineralization techniques.
Pretreated water from Lake Ontario will be passed through denineralizer trains, which will be
regenerated using NaOH and H 50a. The amounts (maximum / average) of sodium hydroxide and sulfuric2

acid used will be about 2000/300 lb per day and 1440/210 lb per day respectively (ER, Table
3.6-2). The regeneration wastes will be treated in a waste processing systen before being re-
leased to Lake Ontario via the discharge canal . About 48,000 gpd of makeup water will be processed
under nomal conditions, producing about 4800 gpd of regeneration wastes. Assuming one regener-
ation every six days, this will produce a batch flow of about 30,000 gal . Maximum and average
release rates from the waste processing system to the discharge canal will be 634,000 and 50,910
gpd respectively. When the plant is operating at 80!, capacity factor, this will result in maxi-
mum and average sodium sulfate concentrations in the discharge to Lake Ontario of about 0.2 and
0.02 ppm respectively.

3.7 SANITARY WASTES AND OTHER EFFLUENTS

3.7.1 Temporary

During construction, both the permanent and a temporary sanitary waste system will be used.
Portable chemical facilities will be used to supplement the permanent system during this period
of high load. The portable facilities will be maintained by a comercial service having the
equipment and permits for proper disposal . _

;
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3.7.2 Pe rce nen t

The sewage waste treatment system will consist of two prefabricated units, each with a capacity
of 8000 gpd. One unit will nomally be in operation with the second unit in standby. The
system will use the extended aeration process and will include a corr.inutor, aeration chamber,
clarifier, chlorine contact tank, and a sludge storage tank. During plant operation, the
ef fluent from the system will contain about 30 ppm COD, 33 ppm suspended solids, and 200 fecal
colifom per 100 ml . The applicant states that the effluent will meet the limits of 40 CFR 133
(ER, p. 3.7-1). Sludge produced by the system will be renoved by a comercial service having
the proper equipment and permits for disposal.

3.7.3 Gaseous wastes

Two er rgency diesel generators and an auxiliary steam boiler, all fired with No. 2 (0.35 sulfur)
fuel oil, will be operated at various tines. Norrally, the diesels are operated for only one
hour per month (for testing purposes), consuming about 10,800 gal per year. The a;xiliary steam
generators will be cperated for about 1500 hr per year, consuning about 1.1 millico gal per year.
The ef fluents are shewn in Table 3.10. The applicant states that operating characteristics will
be in compliance with State and Federal regulations (ER, p. 3.7-2).

Tatde 3.10. E rf ruents from amhary steam boiler operation'
_

Em svun 4 tar E m wsons E mns ons
6n 1000 7 Ub 10 BM Ub. vear)i

Par t i rati 6 o043 6 570
so; so o 36 54.750
CO 4 o 029 4,380
H #m a' t>or s 3 o 021 3 285
N J,, 42 0.30 45.990

*Bam tx.mg N nb er 2 La oa (140,000 6ta p w.th am

w%r i or'ec t of o 3s a Fue! cor%r p t on is 730 ga: he arW estimarat
e p rg t-e is 157J hr y ear

sau ce E R. Tase 312

3.8 TRANSMISSION SYSTEM

Only a limited amount of new construction is required to tie Sterling with the applicant's grid
distribution system (ER, Sect. 3.9). Approxirately i nile of 765-kV line requiring a total of
ten 150-f t towers (Table 3.11) is necessary to effect cor.nection of Sterling with the proposed
765-kV line extendirg across the site (Fig. 2.1). Auxiliary power will be supplied by an under-
ground 13.8-kV line and an overhead ll5 kV line. The underground 13.8-kV line (1 mile long, Fig.
2.1) will be buried within the onsite ll5-kV right-of-way. The offsite ll5-kV auxiliary line will
be constructed along a route generally depicted in Figs. 3.9-5 and 3.9-6 of the ER. From South
Oswego Substation, in the City of Osaego, the ll5-kV line will run south for approximately 4.8
miles, using an existing vacant circuit position on towers of a ll5-kV line until it neets the
proposed Volney-Pannell cross-state 765-k V line. 't will then proceed westward for approximately
8.2 miles, parallel and contiguous with the north side of the proposed Volney-Pannell 765-kV
transmission line right-of-way, to the Sterling substation.
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Table 3.11. Sterfing transmemon lines
_ __ _ _ _ _ ___ _ _ _ _ . _ _ _

Towers
length Vo:taf Wrdth of -

"
8Imiles) IkV) corodor (ft) Type f4 uniter

If t)
_ _ _ _ _ . _ _ _ . _ _ _ _ _ ___ . _ _ _ _ _ _ . _ _ . _ _ _ . - -

Nurlear power plant tie line 1 765 30 & H' frame t Alar 6 150

steel poks

Onote av onary and construct,on
power |-rws

Over head 1 115 100 Anden. H ' f rame 6 75

Unde' gr o und 1 13 8 7

Of f ute aoohar y povwr hoe 8 115 100 Axen. H' f r ame 54 75

__ ___ _ _ _ _ _ _ _ _ - _ .

# lorlu&d in to f t of overheac8113 k V one
8 0ther types may te us.w1 to certain areas
# Selectiseev ct.t in wooded areas

3.9 TRANSPORTATION

3.9.1 Rail roa d

The Sterling site may be served by a railroad spur from the Hojak branch of the Penn Central
Railroad (see Fig. 2.1). The lihe runs parallel to Lake Ontario between Oswego and Rochester.
In the site vicinity, the line is located about 4 miles S of the site boundary.

3.9.2 Site road

Existing roads on the site will be upgraded as needed, and three new roads will be built to
provide access to the n. clear plant site. One of the new access roads will be extended south
from Marsh Road via Dogwood Road; a second will be west from Dogwood Road; and the third will be
north from Jenzvolt Road (see Fig. 2.1).

3.9.3 Water

Barge docking facilities on Lake Ontario will be required during construction only. There are
no plans for water transportation during operation.
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4. ENVIRONMENTAL EFFECTS OF SITE PREPARATION AND OF STATION AND
TRANSMISSION FACILITIES CONSTRUCTION

4.1 IMPACTS ON LAND USE

The site area consist s of approxinately 2300 acres. The areas that will be affected by construc-
tion of the plant anc plant-related facilities are indicated in Table 4.1. The single largest
commitnent of land w,Il be involved with initial site preparation.

Tabie 41. Summary of areas aff ected by construction actmtses
. _ . _ _ _ _ . _ _ _

l a nd 3 N MIet ted by Comp ete! Wed
t i:p- t t .on ( a r t"J f A.reo

Piant and plant fa. i t es 82 61

H e %ad s;m r 6 6

Aucur ,ds 5 5

SetA s 1 31 lo

Sod e x h Nes 77 o

Ons.te tr rnsuun 43 5
tx n s'

-.

Tote <L ?O7
_ _ _ _ _ _ . _ _ . _ . _ _ . _ _ _ _ _ . _ _ _ _ - _ _ - -

'5?df est we tut ao T.tre 3 9
see E R. Tat ws412,447.4 d Sett 4122

4.1.1 Plant-related facilities

Construction of the plant will require excavating a considerable area below the existing terrain.
Excavated raterial will be hauled to designated stockpiles, which will cover 77 to 90 acres and
will be located 2200 f t east of the reactor building. Excess excavated material not used for
backfill will bc graded ari planted with grass. Topsoil rencved during excavation will be stock-
piled on site and replaced during finish gradina. Established engineering neasures will be taken
to control erosion from stockpiles ard other areas (Sect. 4.5). Eglosives will be used under
controlled cceditions and in cc 71iance with all applicable rules and regulations tER, Sect.
4.1.2.2).

During the initial phases of construction, existing undergrcwth and vegetation will be reroved
from approximately 61 acres. Attempts will be rade to marke t cleared timber, the estimated com-
mercial value of which is $12,C00 to $16,000 (ER, Sect. 4.1.3.1). Wood not sold will be used in
erecting crosion control structures and/or burned u" der controlled conditions in accordance with
applicable regulations (ER, Sect. 4.1.2.1). Brush and tree lirbs will be shredded and used as
mulch for erosion control or landscaping.

4.1.2 Transmission lines

A tie line (1 nile long) will be constructed orsite fron the Sterling Power Project to the
proposed 7E5-kV cross-sta te line. In addition, three auxiliary lines (one R-nile offsite and two
1-aile lines onsite) will be rewired (Table 3.10). For 4.8 niles between the South Oswego Sub-
sta tion and the Volney-Panrell 765-kV right-of-way, tne of fsite ll5-kV auxiliary line will utilize
a vacant circuit position on towers of an exi ~ ting ll5-kV line. Fron that point to the onsite
substation, a new right-of-way, 8 miles in length, will be built paralleling the 765-kV
right-of-way. A total of 6/ acres of wocdlands are involved in both onsite and offsite trans-
rission lires. To l hit ad erse environmental effects in the SiM-1 wooded wetland, tLe 165-kV
tie line will cross the swamp at its narrowest point (Fig. 2.1). Tha staf f believes that the.

transmission line construction can be accortplished without substantial adverse effects upon
agriCul tural prodJCtion along the righ t-o f-way.

The staff believes that, on the whole, construction of the Sterling Fower Project and its trans-
mission facilities will demand only a very small fraction of available inventories of land (Sect.
2.2.2 and Table B.5). Provided that controls and neasures set forth in Sect. 4.5 are implemented,
the staff concludes that the proposed project can go forward with acceptable impacts on local or
regiona, land use.
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4.1.3 Railroad

The rail spur line is described in Sect. 3.9.1. The Hojak line runs parallel to the lake shore
between Oswego and Rochester. The new spur, if buil t, will depart from the Hojak lire approxi-
mately 0.7 mile W of the Hojak crossing of Route 104A. The spur will be 3 miles long and occupy
36 acres of iand offsite; it will make one crossinq of Nine Mile Creek. The applicant ects+

that the Hojak line will require extensive upgrading. New track will have to be lai the

existing right-of-way from Newark to Wellington. A decision on building this spur wi!: nat be
made until it is known whether tFe existing lines will be included in the S tate and Fe&ral
Government's plans for railroad preservation and subsidies (ER, Sect. 4.1.3.3.3).

4.1.4 Access roads

The access roads are described in Sect. 3.9.2- Existing roads will be upgraded. The first access
road, to be extended south from Marsh Road, is 3.3 miles to the plant (2.6 niles existing). The
second access road, to be extended north fron Jenzvolt Road, is 2.6 miles to the plant (2.1 miles
existing). The third access road, to be extended west from Dogwood Road, is 2.2 miles to the
plant (1.8 miles existing). Access roads will be 24 f t wide with bi tuminous ;3aving. No new roads
will be required outside the site boundary.

4.1.5 Pipeline relocations
_

There are no oil or gas pipelines within 5 miles of the site. No pipeline relocations will be
required.

4.2 IMPACTS ON WATER USE

Ef fects of construction cn the local waters themelves will be essentially due to clearing por-
tions of the watershed and to limited dewatering d;e to excavation. Sediment control structures
will be used to mininize turbidity problem Short-tern reversible inpact on l u e water q"ality
and benthos will t;e caused by the construction of the intake anj discMrge stru- ures Construc-
tion of the intake will disturb 0.3 acre of benthic habita t, and discharge construction will
disturb 1.4 acres. About 0.2 and 1.2 acres of these areas will be permanently destroyed. Shore-
line erosion and wave runup will be prevented by a rip-rap dike alon1 the shore after completion
of tunneling work. Ee3ch access for recreational uses will be restricted in the irrediate plant
vicinity.

The low permeability of the soils in the site vicinity will linit tne lateral extent of the draw-
down cone during construction dew 3terir]. Groundwater affected by dewatering is senarate and
distinct fron other groundwater basins at the site, due to topogr3;nic differences and lack of
physical connections between basins In addition, groundwater movevnt away from the site is
toward Lake Ontario. Due to the localized nature of theso basins. the hydraulic gradient of the
groundwater, and the limited area of influence of the drawdown core, nearby wells, including their
water levels, should not be affected.

4.3 EFFECTS ON ECOLOGICAL SYSTEMS

4.3.1 T e r r e s_t r_i a l_

4. 3.1.1 Orsite construction

The land areas involsed in construction are shown in Table 4.i and are discussed in Sect. 4.1.
Only 9; of the 23no-acre site will be af fected. Clearing and grading for siting of the plant
and associated facilities will eliminate approxirately 82 acres of upland terrestrial habitat;
77 acres will be used for a soil stockpile and construction laydown; 59 acres will be cleared for
roads, transmission line rights-of-way, and a railroad spur; and another 37 acres will be used in
construction of the switchyard. Constructior impacts on soils, prod;cers, and consuner organis s
are treated below.

Erosion

Construction activities will affect four of the seven onsite drainaje basins (Sterling Valley
Creek w3tershed, SiM-1 wooded swup watershed, SiM-2 wooded swanp watershed, and the A-2 water-
shed) as shown in Fig. 4.1. The increases in ceak flow rate from SiM-1 and SiM-2 basins during
the maximum 10-year-frequency 6-hr storm are estinated at 80 and 26 cfs respectively (ER, Table
4.1-5B). The increase in the A-2 and Sterling Valley Creek flow rate is insignificant due to
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minimal clearing witFin these basins. The ~.pplicant's nitigative measures include construction
of sedimentation basins large enough to store an expec'?d annual sediment yield from all areas
und e construction within each watershed basin. The staff believes that, with the implementation
of w asuces as discussed in Sect. 4.5, erosion will be controlled to acceptable limits.

Producers

Native and cropland communities that will be disturbed by onsite construction activities include
about 254 acres of uplands (beech-maple association) and about I acre of lowlands (elm-ash associa-
tion). Construction activities in the upland areas will af fect approximately 103 acres of man-
dominated lands and 99 acres of natural comnunities, of which 33 aeres are mature beech-maple
forest (Table 4.2). This reduction amounts to a loss of 641 of the remaining mature beech-maple
forest on the site. However, beech-maple forest such as those on the Sterling site are conrlon
in upstate New York and are not unique to the site (Table B.5). About 10; of the total upland
forested areas at the site, or atout la of the upland forest within a 5-mile radius, will oe

removed during construction.

Table 4 2. Changes in acrear of land classification units arul plant nsociations
as a result of constructum of the stechng Power Projectd

. _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ . . _ _

"" "' "" " "
L nd i m f e at n nt

I '1'ItT $ !OssI

_ _ . . . _ . . . - - _ . . _ .

__.________________.'djt*
_ _ _ . _ . _ _ _ _

dei twf a rt 2

hUpland creas

W r e harh >o ! f ar est 51 14 5 32 5 64

V . u ng to n termed.m ter( >f rMb 653 42 ti

3 r i a 137 177 20 to*

A t, , M s ed t.ch h 147 143 4 3

Cu S a *wl f e'd > 674 5.N 15 11

P ist s es 4 31 4b6 25 5

O' th els 71 71 o o

Pme puntat mos 14 85 $5 Jti
Reser t.ai 4) 47 2 4

i t it v ta t 23H1 2113 7% f)

Lowland areas

wds.w,p 179 1/8 1 1.

W wp 20 20 o o
tn * on a f reshwater mar sh o/ o7 o o

% k f +'os 2 2 o o

Past r e e5 04 o1 20
' :n v 202 201 1 1

#l at o 2591 2M4 207 H
_ _ _ _ - ._ .__ .__ ._ _ _ - - . . - _ - _ . _ - _ _ - _ - - . _ .- _

% we s a ar ea s e ,. , a .n Le 4 1 e.. e pt to, t he onsarto ..-s so i .nes
O Pot, nt ai t.e+9 h trapw t r est asu s ' .on
' P+ )h?r t ijl eI r71 d%h 0;r est dW A ,dI'O

[ h s i.@ir e v ]t .e5 f r ')m flie Muo ai r es wwd et sewher e in the F E S te a.,w of the t e < hn o ne w* t f. ,r
meawring ind v.daai aren

b. n fre [ b , [a Et+s 2 ? 3 3 4 1 2. id 4 4 7

About 1 acre of the eln,-ash forest (wooded swamp) will be altered dJe to construction of the
plant and associated facilities. Inpacts on the wooded swamps of the site could result from
increased runoff and sediment loading due to erosion. To reduce these potential impacts, runof f
from the mijcr construction areas will be collected in sediment ponds that will remove most of
the sedime nts and attenuate the runof f peaks into the wetlands The increased peak flows of 80
and 26 cf'. to wooded wetlands SiM-l and SiM-2, respectively, will yield s1%ht, but temporary,
increases ir swamp water levels. If water levels remain hign in the swamps for a prolonged period
of tine, det th of woody species, including silver maple, could occur. The applicant will follow
mitigitive masures to prevent such prolonged periods of elevated water levels in the swamps,
including the surveillance of the discharge area from SiM-1 during site preparation and construc-
tico periods ta ensure that culverts are not blocked.
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Other potential impacts could result from the alteration of drainage patterns into the swamps.
Preparation of the nuclear plant site will alter the natural flow of water into the SiM-l swamp.
Long-term loss of water would destroy amphibian treeJing areas and habitats suitable for hydro-
phytic flora. Howeve , the applicant plans to a' low sediment-free water from the retention basins
to reenter natural drainage patterns to lessen the potential loss of water in the saa~p. Also,
there are several different input areas into SiM-1 swarp. The re fo rt , a short-tern loss of water

from one of the input areas combined with the applicant's connitrrnt to return sedirent-free water
to natural drainage patterns should not result in sny unacceptable adverse effects

With regard to individJ31 floral components, it is notable that eight plant species listed on a
list cf protected native plants in hew York State occur on the site (Table B.2). All these
species are abund3nt in habitats that are not likely to be significantly altered; thus, only
mi-imal eff ects on these are olticipated.

None of the cor En species that occur in the nature beech-raple or ein-ash forest are restricted
to a single plant associatinn. All are wide-ranging species occurring in at least nine dif ferent
plant asssciations. lhus, impacts of construction on native flora will be miniral .

Cons ume rs

Construction activities will have a diroct ef fect on consurer populations of the site. Cl ea ring ,
excavating, filling, and gradino wi!! result in destruction of less nobile species such as
invertebrates, ampnibians, reptiles a nd s ma l l ra nru l s . Mast birds and larger na rals will leave
the 1"rediate vicinity as constructicn activities increase, but tre more adaptable species are
expected to return as construction 3ctivities subside. Increased traffic in the area will likely
result in some increase in road kills of r.ammals, amphibians, and reptiles.

An indirect effect of construction activities on consurer ; palations will occur of way of loss
of suitable habitat. Many of the less mob'le and/or hignly terri torial consurer species, such as.

soil and litter invertebrates, amphibians, breeding birds, and certain small nannals, will be
displaced and may not be successful in locar,ing oh:er suitable habitat. Some of the more mobile
and/or nonterritorial organisms may ra-estaulish nabitation in other areas. The staf f irplemented
a scheme for estimating potential loss of various taxa as a function of numbers and kinds of
habitat in which a given species occurs. Appendia P, T3ble B.3 provides nurbers of observed
species for each of 17 ecological groups; Table B.4 lists the inportant species of each group and
indicates their status (e.g. , endangered, gara, ric. '

The impacts frcm habitat alteration usually re , alt in reduct;ons in numbers of those species that
cannot adapt to the altered habitat. These po Pation reductions will not be significant for a
species as a whole unless it is endangered, r3 or restricted to 3 s ingle h 3bi ta t. Table B.4,

lists 15 species neeting one or r. ore of the criteria for protect;<e action that were reported as
occurring on the site. Ine two endangered species, bald eagle ar 3 osprej, are wetland species;
the eat tern gray tree frog is also usually found in wetland areas and creeds in quiet shallow water.
Eecaus, no redJCtion of potential habitats for these three taxa will ccCur due to Construction

acti, ;ies on the si te, impacts on the species will be minor. Eald eagles CJfrently usP the site
only f or feeding and resting and have not nested there for at least 50 fears. ihe closest historic
recorded nest was located about 15 r,iles to the west at Sodus Point. Since eagl:s hase not
nested on the Sterling site n the recent past, the level of disturbance there ap7 ears t? be
alread; sufficient to preclade its use for that purpose in tre near future. For tcc cred to
become suitable eagle habitat, major reductions in man-duainated land use would probably be
req ui red . This is nct likely to occur, whether or not the Sterling plant is constructed. There-
fore, since the area app ars to have no significant potential for eagle ne.+ing and sirce the
plant will have little effect cn the currently used eagle habitat, it should have little imp 3ct
on the species. Species such as marsh lawks (cropland-wetland), sparrow hawks and Bewick's wrens
(terrestrial), pine grosbeaks (urban-woodland), and the grasshopper sparrow (urban-cropland)
should be able to adapt to altered nabitats. Reduction of f' rest tabi ta ts and abandaned field
arcas will have minor local irpacts on the woodland, restricted forest, and restricted cropland
species respectively.

The sharp-sninned hawk is a woodland species that is currently listed on the Audubon Blue List
(Table C.4). It corronly inhabits open woodlands, thickets , and lakeshores in the area. One
individual was observed in the 6.0 acres of pine plantations that were surveyed on the site
(ER, Table 2.7-58). Approximately 39 of these plantations (Table 4.2| on the site will be
destroyed dJring Construction with the resulting new habitat unacceptable for sharp-shinned ha.ds.
However, this species is not completely dependent on coniferous hibitat and car use other wooded
lands in the area. Therefore, since woodland h bitats in the region are currently increasing,
the staff concludes that the redJction in onsite habitat should have only a minor effect on
regional populations of the sharp-shinned hawks.
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Species restricted to forests include the wood frog, eastern gray sluirrel, goshawk, barred owl,
and hairy woodpecker. All toese species can inhabit young internediate hardwood forests, and sone
can use elm-ash swamp forest. A maximum 10; reduction is predicted for populations of the above
species on site; however, as successional processes continue on the abandoned lands, Ic st forest
habi tat will be replaced. Thus, population reductions can be considered temporary.

Species restricted to croplands include the Henslow's sparrow, which has been placed on the
Audubon Blue List. The loss of cropland habitat within the Ontario-Mohawk Plain due to succes-
sional processes is probably the rost significant factor in the decline of this species in the
area. Construction activities will recove about It of the abandoned field cover type Cn the
site. However, because the rest significant inpact on the Henslow's sparrow will be associated
with the conversion of some 145 acres of cropland to brushlands and forest vegetation through
succession, the staf f reconrends reasures for halting the advance of forest colonization, thereby
ensuring sone subs tantial onsite habitat for this and other cropland species

4.3.'.2 Offsite construction

The physical details of the of fsite transmission systen are discussed in Sect. 3.8 and in the
ER, Sect. 3.9; the railroad spur end access roads are described in Sect- 3.9 and in the ER,
Sect. 3.10. Approximately 8 miles of transmission line will be ccnstructed; in addition, 3 miles
of railroad spur may be constructed. The impacts of this consti uction on soils, producers, and
consumers are treated in the following subsections

Soils

The construction impacts on the soils of the terrestrial ecosystem will be similar to those dis-
cussed in Sect. 4.3.1. The staf f concludes that, with mitigating reasures proposed by the appli-
cant during construction, impacts due to soil erosion should be held to acceptable levels.

ProdJCPr'

The conbined of fsite rights-of-way (tran Sission line and railroad spur) include approxirutely
59 acres of yo;ng hardwoods, S< acres of tilled fields, and 24 acres of scrubland. The present
land use of the transmission line right-of-way will be maintained except where the line trans-
verses some 53 acres of young hardwoods and in the areas occupied by tower bases The 19 acres
of cropland and 17 acres of natural corronities found along the railroad right-of-way will be
lost. Construction impacts en producers will be similar to those discussed in Sect. 4.3.1.

Consumers

Construction impacts on consu ers will be similar te those discussed in Sect. 4.3.1.

The staf f believes that the transmiscion li: 2s anJ railroad spur can be constructed without
subs tantial adverse ef fec'.s upon ecological s, stems along the right-of-way.

4.3.2 Agu_a t i c

Adserse effects of site p eparation and construc tion include (1) increased turbidity and silta-
tion, (2) chenical and waste ef fluents, and (3) direct destruction of aquatic habitats. The
following discussion treats the various perturbations applied to aquatic systems en site and to
nearshore areas of Lake Ontario. Sects. 4.1 and 4.3.1 provide furtter details on actual c an-
struction activities

4.3.2.1 Clearing ard inland constructinn of plant facilities

The clearing of 190 acres of land and subsequent construction will af fect inland waters primarily
through increases in turbidity (TSS, total suspended solids) and siltation. The large elm-ash
swamp and its discharge stream (approximately 90 acres by staf f estiretes; fig. 4.1) will receive
runoff from activities associated with construction laydown areas. A smaller swamp of about 35
acres will receive runoff f rom construction laydewn areas. Sone runof f f rom swi tchyard and road
construction will enter Sterling Valley Creek (Fig. 4.1).

The effects of increased turbidity and siltation on aquatic systecs and biota are well dacumented
and include reduction of light penetration and photosynthesis; impairment of respiratory and
feeding functions, obliteration of spawning sites and microbabitats such as the intersti_tial c;,
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spaces of bottom substrates; smothering of benthos and derersal fish eggs;M W alterations in
species composition;3 and lower fish production.7 However, all of these impacts can be substan-
tially reduced through proper use of sedimentation control reasures. To that end, the applicant
will build dikes, berms, and sediment retention basins designed to ccntain the expected one-year
sediment yield from all areas under construction (ER, pp. 4.1 -2, 4.1 - 7) . The sediment basins will
have outlet pipes for discharging the water onto rip-rap energy dissipators; these pipes will be
designed tc carry a maximum rainfall of 3.65 in. in 24 hr. When their capacity drops to less than
407, of initial capacity, the basins will be cleaned. This sediment will be renoved, drained, or
mechanically dewatered, and transported to the fills areas indicated on Fig. 2.1. Revegetation
will be applied to sloped areas and areas witn easily erodible soils to further control erosion
(ER, p. 4.1-4).

Shoreline erosion and wave runup will be prevented by a dike that will be constructed af ter excava-
tion of the intake tunnel. It will be located along the shoreline on both sides of the discharge
canal. The primary cover layer (rip-rap) will probably be rough quarry stone in 4 x 6 x 6 f t
blocks which will be embedded almost entirely by land-based equipment along approximately 350 f t
of shoreline. Disturbance of the inshore area will be of short duration, and any impacts associ-
ated with the construction of this dike will be minimal. Finally, the construction water needs
(approximately 1 cfs) can be provided f rom buried and perforated piping in the near shore area.
Although this withdrawal system has not been finalized, any impacts resulting from the construc-
tion of such a system will be insignificant.

In addition to implementation of the above measures included in the applicant's comitments,
the staff shall require the applicant to (l) monitor total suspended solids (TSS) in all runoff
discharged to Sterling Valley Creek and to both swamps, (2) limit TSS levels of all such dis-
charges to applicable EPA standards (40 CFR 423, Sect. 423.45), and (3) dispose of sediments
removed from retention basins in a manner precluding contamination of streams or swamps. F ul -
fillment of applicant comitments and staff requirenents will limit adverse effects to relatively
insignificant and temporary disturbances.

In addition to the above inpacts, construction of a combination road-railroad-pipeline embankment
across the discharge stream of the large swamp will directly destroy 0.8 acre of wooded swamp
and stream (ER, p. 4.1-22). Approximately 500 f t upstream of the proposed embankment, partial
clearing of the streambanks for the transmission line crossing will be required. Turbidity
downstrean of the embankment and transmission crossing will temporarily increase during actual
construction. The stickleback population in the discharge strean may be temporarily reduced
as a result. The applicant is comitted to designing the embankment so as not to af fect flow
characteristics (ER, p. 4.1-22). The staff considers these impacts of no pernanent consequence.

Construction _ of intake and discharge structures

Dredging operations for construction of the intake structure, barge docking facilities, and dis-
charge canal will constitute the major impacts of constru; tion on Lake Ontario. App ro xima tely
0.4 acres of benthic habitat will be disturbed, of which 0.3 acres will be permanently lost as a
result of the placement of the intake structure.8 The 4200-f t intake tunnel will be excavated
rather than dredged and will be situated approximately 100 f t below the lake bed. Construction
of the barge docking facility, which will be used for delivery of the steam generator, reactor,
and reactor internals, and the discharge canal will disturb 3.5 acres and eliminate 1.0 acres of
lake bottom.e The excavated and dredged material (spoil) will be disposeo of onshore near the
meteorological tower (see ER, Fig. 4.1-1) where sedimentation basins will be provided to control
turbidity of runoff from the spoil pile. These offshore dredging operatbr.s will require one
month to complete.

Dredging activities associated with the construction of the above structures will cause an
increase in turbidity and siltation and the release of potentially toxic substances (e.g.,
pesticides, heavy metals) from the sediments. The area of the lake that will be subjected to
changes in turbidity and siltation is dependent upon the composition of the sediments and the
local current and wave patterns. The uppermost layer of the substratum is a dense brown, silty-
fine sand, underneath which is a very dense grey till. Deta on the particle size distribution
are given in Fig. S74.3-1-2,6 but information on the chemical composition of the sediments at the
site is incomplete, since no analysis of the concentration of heavy metals or pesticide residues
in the sediments was made. Sediments act as sinks for many heavy metals and are also capable of
rapidly absorbing large amounts of dissolved pesticides from a water solution.' The release of
these substances can result in mortality to aquatic organisms by direct exposure or magnification
of the concentrations along the food chain af ter their initial ingestion by filter-feeding
organisms. Although research has shown that benthic species can ingest contaminated sediment
particles, no model exists to describe the degree to which contaminants are dissociated from the
sediment and incorporated into benthic body tissues, thereby gaining entry into the food chain.10
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The staf f expects no long-term aherse irpacts resulting f rom the construction of the intake
structure, barge slip f acility, and the discharge c3nal . Further, the dilution of these heavy
metals in the water column and the disposal of dredged material on shore represents factors that
will redace the short-tern impact; however, 3.5 acres of the highly prodJctive nearshore area
will be subjected to increases in turbidity (which ray actually af fect a larger area than 3.5
acres) and siltation. The nost serious inpacts will be tre egasure of the aquatic biota to
potentially high levels o' toxic substances, the obli teration of spawning sites, and the snothering
of benthos and demersal fish eggs. On the basis of the above analysis, the staf f concludes that
(1) dredjing operations be prohibited during the peak o f the spa'.'ning season (nid-June to nid-
Q;ust), and (2) the pemarant loss of 1.3 acres due to placerent of the intake structure and barge
facility is accertable.

Chemical wastes

Liquid wastes, including chemicals, fuels, and lubricants, will be discharged into containers
for salvage or of fsite treatment and disposal . Temporary storage cf chemicals and wastes will
avoid areas near streams or wetlands Concrete waste washings will be processed. Na wastes wiil
enter the strear s or wetlands To provide further protection, the st3f f shall require the appli-
cant to (1) establish a program ter effective cliergency handling of any accidental spill s and
(2) r:eet all applicable EFA stand 3rds for discharge of effluents.

Sanitarv vastes

During th initial stages of construction, portable Chemical toilets will be used in accordance
with Mw York State standards. Na sanitary wastes will enter strean wnersheds or Lake Ontario
(ER, p. 4.1-5). bpon conpletion of the permanent sanitary waste treatnent plant, wastes will be
troted in accordance with ETA standards (40 CFR 133) and released via the cooling syster discharge
t a il to Lake Ontario at a caximum flow rate of 0.022 cfs.

A ninimum chlcrine residual concentration of 0.5 ppm will be mair.tained in the effluent, but
irrediate and effective dilution in the discharge can31 will ensure the safety of biota beyond
the canal, ihe staf f foresees no adserse envircrnental impacts f ron proposed treatnent and
disposal of sanitary wastes.

Dewa tering ef flaents

Groundwater sa"ples at the site and under tr lue exhibited concentrations of total solidsu

ranging fror 127 to 17,350 mg/ liter. Enc to the higher concentrations could be injurioJs
to aquatic organisms. The applicant is c: ritted to storage of saline water encountered dJring
intHe tunnel excavation in onsite stora p tanks for dilution and subsequent discharge to Lake
Ontario. On the basis of available inforNtion,ll'12 the staf f belie ves restrict:ln of total
dissolved solids (TDS) to a raximum of 1000 mg/ liter will provide ade;uate protect.on for aquatic
life. Therefore, the staff shall require the applic3nt to linit TDS |n all groundwater releases
to a maximum of 1000 c:g/ liter and TSS to 50 mg/ liter.

Corclusion

The staf f concludes that the adverse ef fects of site preparation and construction on aquatic
ecosystems on or near the site area will be miniral and, in nos t cases , tenpora ry i f all s ta f f
requirements and applicant corritrents are fulfilled.

Irpacts of construction of the Sterling Power Project on aluatic ecos/stens are surr:arized in
Table 4.3.

4.4 EFFECTS ON THE COMMUNITY

4.4.1 Physical impac ts

Twenty-four per-anent residences and 21 vacation cottages located on the site property will be
acqJired by the applicant. Eight of the permanent residences and 19 cottages are located in the
exclusion zone or construction area and are to be abandoned, at a cost of approximately 5263,100
(ER, Sect. 4.1.3.3). The economic and psychological effects of this relocation are difficult to
predict. The applicant states that those not displaced by the exclusion zone or ancillary
facilities will be encouraged to maintain their residences. The applicant estimates that
approximately 80 pernanent residents and 70 sunrer or tenporary residents will have to be , , '

c ,

reloca ted (ER , Sect. 4.1.3.3 ) . f ! [j bi 1
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Construction activities will produce noise and dust that will be discernible to nearby residents.
However, considering the period of construction that will produce the , ighest noise levels and
using conservative assumptions, the applicant found that no residents, schnols, or hospitals will
be impacted beyond what is considered normally acceptable by the U.S. Department of Housing and
Urban Development ' (ER, Sect. 4.1.3.3.5). Thus, although construction noise may be heardl

routinely by approximately 20 people, it will not be sufficiently loud to interfere with normal
outdoor conversa tion (ER, Sect. 4.1.3.3.5 and 4.4.1.2. 3).

Construction activities are anticipated to have minimal impact on water in the region. Runoff
from stripped areas will be controlled, and silt and sedirent will be trapped or filtered (ER,
Sect. 4.1.4). Sewage from the construction site will be handleJ by licensed contractors in
accordance with New York State requirements (ER, Sect. 4.1.4.2). A maximum quantity of sewage
sludge of 24 gpd will be produced du- ag the peak construction period. This compares to about
54,000 gpd produced by the Sewage Tisatment Plant of the City of Auburn and about 4,700 gpd
produced at the Oswego Sewage Treatment Plant. The small amount of sludge from the plant shculd
be easily disposed of by either burning or land filling and should place little strain on existing
disposal sites. Because of the localized nature of the ground ater basins and because no use will
be made of groundwater during construction (except for dewatering in the immediate construction
area), there will be minimum impact upon this systen (ER, Sect. 4.1.4.4).

The daily flow of construction-related traf fic was estimated on a wo st-case basis, assuming each
of the 1370 workers in the peak year would drive (ER, Sect. 4.1.3.3.3). The problem of construc-
tion worker traffic may be mitigated by carpooling and a lim ted form of mass transportation (ER,
Sec t. 4.1. 3. 3. 3) . In addition, the applicant states that starting and quitting times are norT ally
of f-periods of peak traf fic flow. The applicant has also proposed a traffic control plan to
local traf fic of ficials covering the main access point to the site (ER, Sect. 4.1.3.3.3). The
traf fic problems will likely be accentuated durin) the sumer months when traffic is heavier than
usual. The staf f reconnonds that the applicant actively encourage employee carpools and further
investiga te nass transportation alterna tives.

4.4.2 PopulationJrowth and construction worker income

The work force is estimated to be about 1370 at the time of peak construction activities (ER,
Sec t. 4.1. 3. 3 ) . A maximum of about 120 families is expected to relocate in the Sterling area
(ER, Sect. 4.1.3.3.4). The population of Cayuga County, in which Sterling is located, was
77,433 in the 1970 census.' The neighboring counties of Wayne and Oswego had populations of
79,404 and 100,897 respectively.' Based on the proximity of Rochester and Syracuse to the site,
the staff concludes that the applicant's estimate of 120 families moving into the Sterling area
at peak construction is reasonable.

The construction employment and associated payroll during the period in which the plant is to be
built is given in Table 4.4.

Table 4 4 Construction employment and payrou estimates
for the Stechng Power Proiect

___ _ _ _ . _ _ _ -- -_- -

A may number Wn hou s Payronr

em plo y ed (x 1000; trears of donars)

1978 270 420 65
1979 960 2000 32 5
1980 1370 2850 49 6
1981 1330 2760 s14
1982 1050 2170 43 2
1983 490 1020 21 7
1984 60 30 07

Sowce E R Table 812. Rev 6

4.4.3 Impact on comunity services

Housing availability is fairly good with a 9.6 vacancy rate in the Sterling area (ER, Sect.
4.1.3.3.4). The probable number of families that may move into the area would exert a marginal
impact on the market. A larger than anticipated influx of workers can be accomodated in mobile
homes. Many of the nearby comunities have adopted mobile home ordinances to regulate this form
of housing (ER, Sect. 4.1.3.3.2). The staff believes that problems associated with proliferation
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of mobile home parks can be adequately handled. More important is the fact that Rochester and
Syracuse are within easy comutation distance and can absorb a significant number of people
desiring to purchase or rent homes (ER, Sect. 8.2.2.3).

Because the Sterling site will be self-serviced with respect to water, sewage, and security, it
will produce little or no demand on the local communities to provide these services.

One possible impact will be 90 major roads in the area. The major roads in the area are probably
capable of bearing tha increased traffic load without undue inconvenience to local traffic. The
staff recomends that the applicant work with local authorities planning and coordinating repairs
to the major access roads.

4.4." Impact on local institutione

The applicant has estimated the maximun increase in the number of school children as a result of
an influx of construction workers (ER, Sect. 4.1.3.3.4). The schools most likely to be impacted
were surveyed and the capacity and enrollments determined (ER, Tables 2.2-4A and 8.2-1). Exceot
for the middle school in Oswego, all schools ha ve excess capacity, and the systems can each absorb
from about 200 to 600 additional pupils. A small number of additional teachers may be required
in a given system.

Oswego Hospital (176 beds), the closest hospital to the site, is within about 10 miles (ER, Sect.
2.2.2.3). Recently it has been operating at about a 93; occupancy rate, which the 4taf f considers
overcrowded. The hospital is relatively small and has no plans for expansion. Thus, it cannot
reasonably be expected to absorb any additional load incurred by an influx of workers beyond what
is necessary for emergency treatment. Furthermore, there is a substantially greater patient /
physician ratio in the immediate region than for the State as a whole (ER, Sect. 8.2.2.2). The
applicant, however, has no plans to attract additional medical personnel into the area (ER,
p. R540.17-1). Potential problems may be mitigated to some extent by the proximity of the large
metropolitan areas cf Syracuse and Rochester.

The staff considers that, because the large majority of workers will probably comute, the area
institutions will not be severely impacted.

4.4.5 Jmpact on recreational capacity of area

There are a substantial number of recreational facilities within 10 miles of the site (ER, Table
2.2-7 and Fig. 2.2-6) that are sufficient to provide for the probable influx of workers and their
families. Small boat navigation on the lake will be restricted only in the imediate vicinity
of the temporary caisson and drilling platform (ER, Sect. 4.1.4.3).

The staff concludes that there will be minimal impact on the recreational capacity of the area
during construction.

4.5 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECT5 DURING CONSTRUCTION

4.5.1 A plicant commitmentsJ

The following is a sumary of the applicant's plans to limit adverse effects during construction.

(1) The applicant will attempt to sell cleared timber having comercial value. Wood not
sold will be used in the construction of erosion contrul structures or burned under
carefully controlled conditions in accordance with applicable regulations. Brush and
tree limbs will be shredded and used as mulch for erosicn control in landscaping
disturbed areas.

(2) Deep excavation for the plar,t buildings and other structures will be done using maxi-
mum slopes of one horizontal to one vertical . Topsoil renoved during excavation will
be stockpiled, and established engineering measures will be used to prevent erosion.

(3) Vegetative materials will be used to control and to maintain sloped areas and cover
on soils known to be easily erodible such as the silty loams. Additionally, wind-
breaks will be lef t standing to aid in controlling effects of winds from Lake Ontario.

(4) Sedin,crtation retention basins will be designed to st. ore an expected one-year sediment
load from all areas under construction in accordance with Guf delines for Erosion and
Sediment Control in Urban Arcas of New York State.14 The basins will be cleaned when
their capacity drops to less than 40% of initial values. Outlet spillways will be
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designed to pass peak rates of runof f from the design stom. The design storn for
drainage areas of 20 acres or less will be a 10-year-frequency storm, and for drain-
age areas greater than 20 acres, a 25-year-f requency storm. Pipe spillways will
have perforated vertical risers to allow the gradual drawJown of the water level in
the basins. The outlet pipes will extend through and discharge beyond the downstream
embankments of the basins.

(5) All permanent drainage facilities will be designed to carry a 100-year rainfall inten-
sity for the Oswego area, and temporary drainage facilities will be designed using
a 10-year rainfall intensity duration curve for the area.

(6) In areas in the imediate vicinity of excavations, surface runoff from precipitation
will be collected in subdrainage trenches and sunps. This water will then be pumped
from the trenches and sumps and trtated before being discharged into natural drainage
channels. Check dams and energy dissipatois will be used if necessary to control
velocities, potential erosion, and the quality of effluent water.

(7) Liquid wastes, such as chenicals, fuels, lubricants and bitunens, will be deposited
or discharged into containers for salvage or subsequent renoval to appropriate offsite
trea trent loca tions .

(8) Washings from cor. crete mixing and transporting will be processed in a manner that will
provide aggregate recovery and control the quality of the ef fluent. These wastes will
be prevented f rom entering the stream drainages and wetlands.

(9) Solid waste, such as trash and refuse material, will be pronptly collected for of fsite
disposal in accordance with applicable regalations.

(10) Construction scrap ard debris will be collected on a regular basis in designated onsite
areas for salvage, incineration, burial, or disposal . Unusable, combustible material
will be incinerated in a portable incineration unit located on the site. Emission
levels and operation of the incinerator will be in accordance with applicable Air
Quality Ragulation at the tine of construction.

(11) Cortable chemical toilets will be utilized during construction in accordance with the
applicable New York State standards. These sanitary wastes will not be releasea into
onsite water or the lake.

(12) Dust resulting fron vehicular traffic on unpaved haul roads and access nuds will be
controlled by spraying problen areas with asphalt cutback as necessary. Dust from
wind action on off-road and cleared areas will be minir:ized by applications of r>ulch
and reseeding of bare areas as part of the erosion control effort. Gravel will be
used on heavily traveled roads, anJ early paving of permnent access roads and parking
areas is planned.

(13) The applicant contenplates minimal use ot~ herbicides during construction. The use
of pesticides will be kept to a minimum and will be monitored by the measurement of
pesticide ccncentrations in samples of the runoff from construction areas. Nutrient
leaching will be minimized in restorable areas by the proper applications of fertilizer,
rulch, and seed.

(14) During construction, the runof f from the areas stripped of protective vegetative cover
will be engineered to flow through silt traps to prevent seiirent from being carried
out of the construction area. Cut and fill areas with slopes steeper than 1:1 and
nore than 15 f t high will be benched. All such slopes will be protected from surface
runoff f rom above the slope face. These slope face] will be mulched where applicable.

(15) Major constructicn areas will be drained into terrorary cedirent ponds.

(16) Tne concrete batch plant will be equipped with dust control systems

(17) The combinati0n road-railroad-pipeline embankront to be constructed across the SiM-1
swamp discharge stream will be designed so as not to affect flow characteristics of
the stream during or af ter construction. Further, surveillance of the discharge area
during construction and site preparation will be done to ensure that the culverts are
not blocked off.
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(18) Any significant quantities of saline water that may be encountered during excavation
will be stored in onsite storage tanks and diluted prior to discharge into Lake
Ontario.

(19) A nourishment program will ue initiated if the sroreline erosion runitering program
indicates accelerated erosion rates resulting from the presence of the flood control
dike.

4.5.2 _S_taff evaluation

Based on a review of the anticipated construction activities and their expected environmental
effects, the staff concludes that the neasures and controls proposed by the applicant as summarized
above are adequate to ensure that adverse environmental effects will be at a minimum practicable
level, with the following additional precautions:

(1) At least 150 acres outside the exclusion boundary should be managed for Henslow's
sparrow habitat, a resident breeding population included in the Audubon Blue List.
This would involve leaving half of the area fallow one year while the other half is
farned, and then alternating farmed and fal'ow areas the next year.

(2) All t' uction runof f to natural streams and swanps must be ronitored for TSS and
must nu ceed 50 mg/li ter.

(3) ;ny effluents discharged frca the processing of concrete must be rcuted to the nearest
settling pond and treated to meet EPA standards.

(4) The applicant shall establish procedures for effective erergency clean-up of accidental
spills of chemicals and wastes. These procedures must be presented to the staf f for
acceptance prior to conr:encerent of construction.

(5) Cewatering effluents from intake tunr.el excavation and from onsite excavations shall
be diluted in order that the TDS of effluent discharged to Lake Ontario will not
exceed 1000 mg/li ter.

(6) The applicant will be required to follow all conditiens of the SPDES Construction
Runof f Permit, the Section 404 Permit, and the New York State Fresh Water Wetlands

Act to redJCe erosion due to construction activities

(7) .aar snore lake dredging cperations will be prohibited during the soawninq season
(nid-June to r.id-August).
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5. ENVIRONMENTAL EFFECTS OF OPERATION OF THE STATION AND TRANSMISSION FACILITIES

5.1 IMPACTS ON LAND USE

5.1.1 Station operation

Of the 2800-acre site, about 91%, or approximately 2545 acres, will not be altered by construc-
tion. Approximately 1600 acres outside the exclusion boundary will be kept in present land use.
Remaining acreage inside the exclusion boundary will be lef t in the natural state as much as
possible; thus, about 270 acres of agricultural land within the exclusion area will be removed
from agricultural productivity.

5.1.2 Transmission lines

For both onsite and offsite transmission lines, a total of 147 acres of right-of-way will be
req ui red. Forty-nine acres are agricultural land, the remaining consisting of natural comuni-
ties. Of the 98 acres of natural comunities to be crossed, about 67 acres of wooded land will
be cleared and maintained as required.

The electric field associated with an energized 765-kV transmission line will induce voltages in
conducting objects within the field. If the object is well grounded, the resulting potential
between the object and the ground will be near zero. However, if the object is insulated from
the ground, significant voltages may be induced and a potential shock hazard created. The mag-
nitude of the charge, and therefore the severity of the shock, will be related to parameters
associated with the transmission line design, line voltage, size and dimensions of the object,
proximity of the object to the line, and degree of insulation of the object from the ground. The
quality of the insulation between a persoa coming in contact with such an object and the earth
will, of course, also affect the severity of the shock.

Body-passage currants caused by contact with a charged object may range from barely detectable
currents to those resulting in lethal effects. Dalziell reports that currents less than about
one milliamperc (rA) produce little or no measurable physiological response. Therefore, these
are not classed as shock currents. Shock currents have been cldssified into two groups according
to the degree of severity of shock they produce.1 Currents between 1 (the perception level for
steady-state current) and 6 TA are considered secondary or "let-go" currents. Let-go current is
the maximum current level at which a human holding an energized conductor can control his muscles
enough to release the conductor. Secondary currents, although not dangerous in themselves, may
cause involuntary novement that could trigger an accident. Currents of 6 mA or larger are con-
sidered primary currents. The most dangerous possible consequence of primary shock current is
ventricular fil. illation, a condition of incoordinate action of the main pumping chambers of the
heart, resulting in imediate arrest of blood circulation. The current at which fibrillation
begins varies with the weight of the person shocked and with the shock duration.2

According to the IEEF Working Group on E!ectrostatic Effects of Transmission Lines, "the value of
ground gradient at tne threshold of sensation (about 1 mA) is equal to or greater than 15 kV/m
ior the great majority of cases." 3 The applicant states that the naximum electrostatic field
gradient result'ng from operation of the 765-kV lines is expected to be 9.5 kV/m within the right-
of-way at a p of minimum conductor-to-ground clearance. These values are consistent with the
design requin encs that electrostatically indred voltages from the transmission line do not
exceed the peiception level. If the magnitude of the field is as intended, a person near or on
the transmission line right-of-way should not be subject to a shock hazard.

The IEEE Working Group found that a significant shock hazard can develop if insulated conducting
objects are placed in close proximity to high-voltage transmission lines. In particular, they
state that " lethal currents can be built up on long insulated fences under such lines."3 To
prevent this occurrence, the applicant plans to ground all metallic fences that enter or cross
the transmission line right-of-way.

The IEEE Group alse suggested that the " parking of vehicles in transmission line rights-of-way
above 230 kV should be reviewed in detail on an individual basis."3 Care should also be taken
to assure that stationary structures, such as barns with metal roofs, are adequately grounded to
prevent the build-up of electrostatic charge. As the IEEE Group states, "In all cases, careful
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grounding af objects or conductors will limit electrostatic hazards." 3 The staf f will require
the design and construction of we proposed 765-kV transmission lines to include provisiors for
adequate grounding and surveillance to ensure that shock hazards will be minimized.

5.2 IMPACTS ON WATER USE

5.2.1 Surface water

There will be no direct consumptive use of water by the once-through cooling systen proposed by
the applicant. The extra evaporation from Lake Ontario caused by the discharge of waste heat
will be less than 9 x 106 ft / year. This is less than 0.2; of the natural evaporation from the1

lake. Possible impacts on Lake Ontario include those resulting from thermal and chemical efflu-
ents The staff does not expect the Sterling plant to cause significan+ ef fects on navigational
or recreational uses of the lake.

5.2.2 Groundwater

The Sterling site will use no gicundwater during operation. The natural flow of the groundaater
is toward Lake Ontario, and because there are no down-gradient cf fsi te wells, there will be no
ef fect on local groundwater use du-ing plant operation.

5.3 EFFECTS OF OFERATION OF THE HEAT DISSIPATION SfSTEM

As described in Sect. 3.4, the applicant has proposed a once-through cooling system for Sterling
Power Project Nuclear Unit No. 1. The primary environmental inpacts of this systen will be the
withdrawal, heating, and discharge of 1360 cfs of Lake Ontario water at design conditions.

5.3.1 Applip nt's analysis

5.3.1.1 Water discharne

Heated water will be discharged to Lake Ontario through a surface canal described in Sect. 3. a . 3.
Many complex fluid dynamic and thermal phenonena near the Sterling site have been reported in the
ER and elsewhere. These include wind-driven currents, surface waves, internal waves, Langmuir
cells, thernal bars, fine structure layering,' and stratification. Because no exis'ing analytical
model can reliably predict the behavior of heated water discharged into such a corplex ambient,
the applicant has presented three separate studies of the Sterling plume. The ear'iest study was
perfarned for the applicant by Acres Arerican, Incorporated, and is presented in '.he ER as
Appendix 5A. This study forrs the basis for the discussion of thernal imph '.n the ER. The
second and third studies were perforned for the applicant by NUS Corporation and do not appear
in the ER. They form Apperdices 43 and 4C of the Operating Discharge Permit Application - 316(a)
and 316(b) Demonstrations.7 Since NUS I and NUS II were issued subsequent to the preparation of
the Sterling DES, they were not discussed in that document. Each of the applicant's studies
assures a ficw rate of 1936 cfs, a temperature rise of 19.7'F, and a heat rejection rate of 2510
Wt (6' hinher than the present design value). These conservatively high values correspond to 30
earlier design of the Sterling reactor. None of the applicant's studies takes account of the
schedule of deliterate recirculation proposed in Table 3.4, and none accounts for the sinking
plume phenovnon which is expected to occur whenever the artient lake temperature drops below
39'F. In the following sections, special attention is given to the surface area within the
3 F excess tenpera ture isotherm, because this is the New York state criteria governing therral
discha rges (Sect. 5. 3.3 ) .

5.3.1.1.1 Acres American study

The Acres American study (ER, Appendix 5A) derived a nodel for the Sterling discharge from obser-
vations of the thermal plume at a nearby power station with a similar discharge.

Since 1969, the appl *, cant has operated the Ginna Nuclear Poser Plant, a 490-We plant on Lake
Ontario about 35 miles WSW of Sterling. At design conditions, Ginna heats 892 cfs about 19*F and
dischargec it into the lake through a surface canal of trapezoidal cross-section. The applicant
has mapped the thermal olume once each month since March 1970, except during periods of chutdown
or inclement weather. fhese measurenents are obtained by a boat-mounted themistor array. Da ta
from four depths, ranging from 6 in, to about 8 f t, are recorded and used to prcduce naps of
isotherns at l'F intervals. Figure 5.1 shows one such map. The Acres Amcrican study envisions
Ginna as an elaborate physical model of Sterling and extrapolates the results of the Ginna
monitoring program to predict the Sterling plume.
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Fig. E.1. Surface isothems in Lake Ontario measured at 6-in. depth near the Ginna
site on July 15, 1971.

More than 36 individual plumes had been napped by November 1974, but the Acres American study
incorporated into the ER is based on the analysis of only eigat plumes. The dates of the chosen
plane maps are 6-23-70, 7-14-70, 6-28-71, 7-15-71, 8-31-71, 9-30-71, 7-19-72, and 8-30-72.
Although the chosen plumes spanned rare than two years, they all occurred during
sumer or early fall. Consequently, they do not represent the full range of environnental param-
eters encountered daring an annual cycle. Despite the fact that the range of measured operating
and ambient parameters associated with these plumes is relatively small, the areas enclosed by
the 3'F excess temperature isothem vary by more than an order of magnitude.

Acres American generalized these eight plumes in the following manner. A curvilinear coordinate
system was established by taking as the x-axis the locus of vertices of the 1sotherms. Horizontal
straight lines nomal to tne x-axis define tne r directions. The z coordinate is the depth below
the surface. For each plane, the centerline temperature above ambient (excess temperature) at
various distances along the center line and the r variation of excess temperature at these loca-
tions were recorded. This information was nondimensionalized by appropriate temperature and
length scales and then plotted, oecause of the large amount of scatter, curves representing
average and worst-case conditions were drawn through the data. These curves fix the nondimensional
relationship between position and temperature for all dynamically similar plumes, regardless of
actual size. The same process was performed on z = 6 ft data from six of the same data sets. By
reversing the procedure, idealized predictions of the Sterling plure were obtained. These pre-
dictions cssume that the plant discharges 1936 cfs of 61.7"F water into a motionless, unstrati-
fied 42 F lake. The lake is assumed to be at its annual average level [246 f t (USGS)],
resulting in a discharge velocity of 3.71 fps and a Froude number of 6.9. The fomulation does
not allow an assessment of the effect of varying lake level or ambient temperature, but idealized
isotherm plots for average and worst-case plumes are presented for the 6-in and 6-f t levels.
The surface area within the 3"F excess temperature isotherm is predicted to be 174 acres under
average conditions and 1160 acres under worst-case conditions.

The validity of this method depends on whether dynamical similarity of the two discharges exists
and it also depends 41 whether all relevant variables have been accounted for. Since these
questions also arise in connection with NUS II, they will be addressed in Sect. 5.3.1.1.3. Aside
from such censiderations, the staff believes that the Acres American study has two serious limita-
tions: the small Md unrepresentative data base from which it is derived and the inability to
account for plume variations in response to changes in ambient conditions.

gj pn1
/LI U c. t,~]

'

c,.

: :,



5-4

Currents near the south shore of Lake Ontario are light and variable. In these eight sets of
Ginna data, ambient currents were always less than 7 of the discharge velocities '3uch small
cross flows will deflect the plume but should have little effect on its dilution; hence, the
dynamical effects of ambient currents have been ignored in the Acres American analysis.

Based on the relationships derived in the Acres American study, the applicant has prepared plots
showing plumes kinematically deflected by alongshore currents. The staf f feels these plats con-
tain so many approximations that they serve little purpose.

The Acres American study has attributed the great scatter in the measured plumes to the variation
of surface heat transfer and has provided predictive curves for average and low-heat transfer.
In the staf f's opinion, the range of her.t exchange coefficients in the eight measured cases (3.3
to 4.8 Btu /ft per hr per F) is insufficient to explain the order of magnitude variation in2

The staff suggests that variations in ambient turbulence level, perhaps as a cumulativeareas.
result of several days' weather, are a more probable cause. Unfortunately, suf ficiently detailed
current records are not available to verify this hypothesis.

5.3.1.1.2 NUS I

NUS I [316(a) Demostration - Appendix 4B]7 is a parametric study that was conducted to indicatc
how variations in ambient conditions would affect the predictions of the Acres American study
(which apply for one particular set of ambient conditions only). The study was conducted using
the computer program HOTSUD. This program is based on the three-dimensional, steady, near-field
surface discharge model developed by Stolzenbach and Harleman." This approach accounts for
buoyancy, turbulent entrainrent, and surface heat loss. The approach neglects ambient turbulence,
ambient stratification, and the effect of finite water depth.

Solutions were obtained for the nine cases forned by considering lake levels of 244 f t, 246 f t,
and 248 f t (U.S. Geological Survey) and lake temperatures of 42;F, 60'F. and 75 F. The 246 ft,

42*F conditions are those for which the predictions of the Acres American study are valid. This
is termed the base case. The areas within the 1 F to 15'F excess temperature isothems at the
surface and the 6-f t level were divided by the corresponding areas of the base case. Only the
area ratios are presented; the actual areas predicted by HOTSUD are not given. To determine the
area within the 5"F excess temperature isothem when the ambient tcmperature is 75 F and the lake
level is 244 f t, one would multiply the area within the 5 F isothem predicted in the Acres
American study by the appropriate ratio from NUS 1.

Increasing the ambient terperature means enhanced buoyancy forces, increased surface isotherm
areas, and a lowered Froude number (other things being equal). Increasing the lake level af fects
both the Froude nJrbr and the aspect ratio. Increasing the lake level increases the discharge
depth and decreasS the discharge veloci ty, thus redacing the Froude nunber. This trend tends to
increase the ;urface isothem areas. On the other hand, increasing the lake level increases the
aspect rat.o. which tends to increase entrainrent, and hence, decrease the surface isoth?rm areas.
The ranje of aspect ratios considered in these calculations is only 0.22 to 0.34, and the effect
is expected to be small. The actual calculations show that increasing the lake level does in-
crease the surface isothem area ratios, thus verifying the fact that the Froude number effect is
dominant for the cases under consideration. The surface isothern area ratios in this study vary
from 0.26 to 6.7, with the greatest effect at excess temperatures of 5"F to 6'F. The average
condition area within the 3-F excess terlerature isothem at Sterling is expected to range from
63 acres for the 244-f t (USGS), 42 F case to 450 acres for the 248-f t (USGS), 75"F case. The
corresponding worst-case areas are predicted to be 410 acres and 2950 acres.

Increasing ambient temperatures and lake levels increase the 6-f t depth area ratios for high
excess temperatures and decrease the 6-f t depth area ratios for small excess temperatures.
Increasing a-bient temperatures and lake levels decrease the maximum depth of plume penetration.
The ratio of plume depth to that of the base case varies from 0.47 to 1.33.

The Stolzentach-Harleman9 mod'l assumes an infinitely deep ambient; con 3equently, the application
to the Sterling plume requires that the effect of the lake bottom on the size of the isothems
should in all cases be the same as for the base case. As pointed out in Ntn I, this is not true.
In fact, an increase in the Froude number implies an increase in severity and area of bottom

o model is a near-i n terfe rence. Furthermore, it should be noted that the stolzenbach-Harleman
field model and is, therefore, of questionable validity at the 3"F excess temperature isotherm.
Since these uncertainties must be confounded with the uncertainties of the Acres American study,
the staff does not place a high degree of confidence in the results of NUS 1.
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5.3.1.1.3 NUS II

NUS II [316(a) Denonstration - Appendix 4C]7 uses observations of the Ginna plume to construct an
empirical nodel of the Sterling plune. In this respect, it is similar to the Acres American
study, but NUS !! is a more complete and sys tena tic work. The NUS II data base consists of 43
mnthly plune surveys of the type descrit'ed in Sect. 5.3.1.1.1. They were taken f rom 1970 through
1975 and include plu es in all months except January, February, and March. The ambien t tempera ture
is always greater than 39'F, so no sinking plumes were studied.

Analyses are presented for both surface and s;bsurface isothems. The surface analysis makes uso
of all 43 isothem maps at the 6-in. depth. A curvilinear coordinate systen was constructed for
each plune in the manner described in Sect. 5.3.1.1.1. For each plune, the centerline excess
temperature and corresponding temperature half widths were measured and nondimensionalized by the
square root of half of the discharge area. A rathematical function expressing the dependence of
dimnsionless centerline excess tempercture on d:mensionless position, lake level, and Froude
number was postulated. A least-squares regression analysis showed . hat the dependence on lake
level and Froude number was negligible and led to a correla tion betacan dinensionless tenperatures
and position wi th a correla tion coef ficient of 0. 784 A function expressinn the dependence of
dimensionless h31fwidth on dimensionless position, lak e level, arj Froude nunber was also
postulated. Least-squares regression revealed trat the dependence on lake level was negligible
and resulted in an expression for dinensionless r alfwidth as c function of dimnsionle",s position
and Froude nucter, with a correlation coef ficient of 0.647. La teral excess tempera ture dis tribu-
tions from five surveys were found to be adequately represented by a norralized Gaussian function,
and this forn was ad'pted. It is not clear whetter only 6-in. depth data was used to deduce this
relation, but it nas apparently teen used to characterize the lateral exctss temperature distribu-
tion at subsurface Lpths, also.

For a given Froude nurter, these correlations car te evaluated using the Sterling scale factors
to predict the surface isotherms wh;ch are expected at Sterling. Figure 5.2 illus trates the
expected distribution for tne average lake level of 246 f t (USGS) and an ambient tempera ture o f
50"F. The smooth, sy, etrical nature of this plct is clearly unrealistic, but it does give some
feel for the pa ttern to be expected. From such figures, the area within given isotherms can be
neasured. The are3 enclosed by the 3"F excess temperature isottern as a function of lake level
and a-bient temperature is illustrated in Fig. 5.3. The area is seen to increase with increasing
lake levels and ambient temperatures in agreement W th NUS I. For the same conditions for which
the Acres American study predicted 174 acres, NUS II predicts 164 acres

The least-squares correlations for dinensicnless centerline excess tenperature and dimensionless
halfwidth discussed above are representative of all the msured cases. Conseq uen tly , they lead
to predictions of average or expected plumes. Tc account for extrene conditions, 95; upper con-
fidence interval plure areas were detemir.ed by cortining the 95: ucper confidence interval rela-
tion for dimensioniess centerline excess tenperature with the expected (correlation equation)
value for dimensionless halfwidth. Comarisor. of such a combination with the original Ginr.a
measurements supports this as sumption. Since the expected values of the dimensionless halfwidth
depend on lake level and ambient temperature, the 95 upper confidenca interval areas also show
this dependencc. The 95 upper confidence interval arcas are assuned to represent worst-case
conditions. The worst-case areas within the 3'F excess temperuure isotherrs are presented in
Fig. 5.4. For the see conditions for which the Acres Arerican study predicted a worst-case area
of 11E0 acres, NUS II predicts about 470 acres.

To investigate how the worst-case plane might vary from month to mcnth, 95s upper confidencc
intervals were deternined for the daily maximun wit ( r levels recorded at the National Oceanic
and Atmospheric Adninistration pochester gagin) s tation ' from Jaruary 1953 through February 1975
and for the c onthly averages of daily maxirun Girna intake terperatures ^ fron 1970 through 1974.l

These values were used to calculate the expected dir.ensionless halfaidths and resultant monthly
wors t-cac e plune configurations. The areas within the 3'F excess terperature isotherms are
listed in Table 5.1. No prediction is given for February because the plune is expected to sink
due to the los anbient tempera ture. The predicted trend is for larger plu es to occur during
the sumer nonths.

Since the Girna plune seldom extended below 10 /t, data collected near the 6-f t level was
selected to characterize the subsurface plure. [uring the course of the Ginna monitoring program,
the depths of the subsurface probes were frequently changed. Hence, data taken a t depths of
6 ft + 13 in. were used in this analysis. In adcition, some subsurface data were rejected be-
cause of anomalous featJres This lef t a 32-plune subset for analysis out of the original 43-
plume subset.

_ ;
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tig. 5.2. Applicant's prediction (NU5 II) for lake surface isotherns at
Sterling. Lake level = 245 ft (USGS), anbient temperature 50'F, F roude
r,urber = 5. 5. Source: 316(a) Denonstration, Appendix 4C, Fig. 24.

The same technique used in the surface sNdy shows that the subsurface centerline dimensionles,
excess temperature depends on dinensionless r_4 tion and Froude number. The correlation coef-
ficient ' - this relation is 0.746. The subsurface dimensionless halfwidth is determined by
dimensionless position and Froude nunber, with a correlation coef ficient of 0.600. These rela-
tions are used with the nomalized Gaussian lateral temperature function to predict expected
subsurface plunes at Sterling. NUS II argues that verti;al distances should scale with discharge

Since the ratio of dischargedepth rather than the square root of half of the discharge area.
depths at Sterling and Ginna is about 1, the study concludes that subsurface depth to which these
predictions apply at Sterling is 6 f t. The expected subsurface isotherm pattern corresponding
to the surface pattern in Fig. 5.2 is presented in Fig. 5.5. As shown in Fig. 5.6, the expected
area within the subsurface 3'F excess temperature isotherm i' eases with increasina lake levels
and decreases with increasing ambient temperatures. These trends agree with NUS I. Table 5.1
tabulates the monthly worst-case subsurface areas obtained by the same nethod as the surface

Larger areas are seen to be predicted during the winter months. This impliesworst-case areas.
a greater interaction with the lake bottom, particularly since the lake level is lowest during
that period.
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areas within 3'F excess temperature surface isothem at
Sterling. Source: 316(a) Demonstration, Appendix 4C, Fi .19.3

The validity of the approach used in NUS II and in the Acres American study depends on the
ems'.ince of dynamical s;milarity latween the Ginc.a and Sterling discharges. This requirls that
al; elevant variables scale property or, al ternati vely, that all rcndiriensio. al variables be
iden m al. Among the factorc which might influence the extent of the thermal plune are Reynolds
number, Frcade number, discharge geometry, lake botton geometry, shoreline geometry, surface
heat transfer, ambient current speed and direction, and ambient turbulence level .

Both the Gir.na and Sterliig discharges have Reynolds numbers which are far into the turbulent
range. Similarity in this parameter is assured. The Sterling discharc' :aqal has been designed
50 that it will operate in the sane Froude number range as Ginna. NU5 II explicitly includes
the influence of Froude number variation in its analysis.

Similarity of discharge geometry has been considered in terms of channel side slope, aspect
ratio, and dimensionless lak e level . Both channels have the same side slope. In order to main-
tain iroude nanber equality, the velocity and <'epth of the Sterling discharce were nade approxi-
nately equal to those at Ginna. Since the $*erling flow rate is double that at Ginna, the
channel had to be made wider. The aspect ratio is defined as char,nel bottom width divided by
depth. The staff belieges tnt a nore appropriate definition for a trapezoidal channel would
involve the averige width. Nevertheless, it is tiue that the aspect ratio of a given discharge
depends only on the lake icvel. In going from Gir.na to Sterling, however, the aspect ra tio
increases by a factor of about 2.7, cwing to the greater width of the canal. This is outside
the rs .ge of aspect ratio variation experiented ct Ginna and introduces the uncertainty of
extrapolation inta the analysis. NUS II and the Acres American study argue that this change in
aspect ratio is accounted for by the use of the square root of one-half the discharge area as a
horizontal scale factor. The staff acknowledges that this is true for discharges into unbounded
ambients, but points out that there nay be more important aspect ratio effects in this case

1
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Fig. 5.4. Applicant's prediction (NUS II) of worst-case areas
within 3'F excess temperature surface isotherm at Sterling. Source:
316(a) Denonstration, Appendix 4C, Fig. 33.

because of the shallowness of the receiving water. The greater aspect ratio at Sterling means
that a greater percentage Of the plur.e surface will sutter reduced entrainment due to the proximity
of the bottom. NUS II attempts to quantify the effect of the lake bottom on the Ginna plume by
examining the dependence on the lake level and reports no significant correlation. This is
probably because of the relatively small range of lake level fluctuations and because the cffects
of these changes show up in the Froude number. This technique cannot account for the mechanism
suggested above, however. There is an additional difference in the geometries of the two dis-
charges that has been overlooked by NUS II and the Acres American study. This difference is a
90 bend in the Ginna canal 30 f t upstream of the discharge. The staff believes that this bend
probably creates significant large-scale turbulence and results in higher dilutions than if the
canal were straight as at Sterling.
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Table 5.1. Apphcant's predictw>n of monthly wmt cne areas within 3 F excess terrsraw is therms

# "-
Arnb+ent temperatura 95%

# " ~ # * #' #
opper contdente %ei ( F|

t f t USG5 se s ai r es) ared Mred

Jmar y 31 4 247 52 584 29n

F ebruc y 35 2 247 56
Mei h 40 4 24d 27 663 303

A p .I 50 8 248 98 795 287

May 43 8 243 23 819 293

June 62 8 243 23 8c5 270

AJy 09 5 243 02 856 2bo

A4st Po 248 44 805 245

Syemter *19 247 69 724 244

Ot toner 59 ti 247 25 636 24^

N*emte 53 4 24703 5% 252

Da er,tn 455 247.12 580 267
--

Hv4 hester Gas avst E wir.c Corpor st.on Awisar on to the Ae.v Vora Ba.Fd on Elect"c Geocofo"Som .

9feng ed the Enoronnent (%c/rvL F ede.al Water FoHut a Controt Att. 31cial arvi 310,(b) Dernorstrai,on, vol
IV, h emt.-r1975

.

The effects of dif fering lake topography are also dif ficJlt to judge. The lake bottom slopes
nearly twice as fast at Ginn3 (1:120 as at 5terling (1:200). This difference irplies that there
will be less dilutio, from below at Sterling, an ef fect enhanced by tne wider discharge. 'n the

other hand. Smoky Point peninsula tends to shield the Ginr.a plura from westerly ambient currents,
perhaps reducing dilution. On the basis of coTarison of the Ginna data with theoretical predic-
tions, laboratory exper. nerts, and other field data, the studies presc7ted by the applicar,t
conclude that the shielding eff ect of Snoky Point is quite significant and will result in con-
servative predictions of the Sterling plume. The staff does not feel that this point has b2tn
proven.

Because the two sites are relatively close together, the surface heat transfer, which reflects
the influence of weather conditions, should be very similar. Moreover, the staff agrees with
the conclusicn of NUS II that the effect of .urface heat transfer is relatively minor, at least
within the 1 F isothem.

The influence of ambiert currents is neglected in WUS II because no data were available for
analysis and because high currents should tend to enhance dilution. The staf f points out that
the lack of information on currents at the times of the Ginna surveys implies that sone high
current cases may have beEn included 'n the data base, thus redJcing the degree of conservatism
in the model. The effect of ambient turbulence level has also been neglected due to a lack of
data. This is particularly unfortunate since the staff suspects that this parameter may be rc.e
of the most important influences on plune size.

An additional uncertainty arises in connection with the subsurface analysis. NUS II is based on
measurements taken at approximately the same physical depth (6 f t + 13 in.). Actually, the

_

measurements should be taken at the same dimensionless depth (measurement oepth divided by dis-
charge depth). The dimensionless depths of the subsurface measurements used in NUS II have a
large range: from 0.45 (6-20-73) to 0.87 (12-1-71). A possible symptom of this inconsistency
is revealed by a comparison of the surface and subsurface isotherm maps for ambient temperature
(40''F) and lake level (244 f t) (NUS II, Figs. 23 and 34). In these maps, the subsurface 9,
7, 5, and 3 F isotherms extend further into the lake than do the corresponding surface isotherms.
The staff knows of no physical mechanism that could produce this result, nor is it aware of any
experiments in which such a phenomenon has been observed. Consequently, the staff believes that
the subsurface analysis of NUS 11 must be regarded with particular caution.

The accuracy of all the analyses presented by the aDplicant depends ultimately on the quality of
the field data. Few details of the measurement program have been supplied. One source of error
which is well known is the difficulty of specifying an ambient temperature. This is corrented
on in Sect. 6.1.1.
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Fig. 5.5. Applicant's prediction (NUS !!) for subsurface isotherms at
Sterling. Lake level = 246 f t (USGS), ambient tempera ture = 50 F,
Froude number = 5.5. Source: 3' 3(a) Demonstration, Appendix 4C, Fig. 35.

5.3.1.1.4 Dye studies

The applicant has performed a series of dye dispersion studies described in the ER, Appendix
2A. During August 1973, dye was released continuously at a constant rate, and concentrations
were measured daily by an instrumented boat. By means of the heat-dye analogy, the isoconcentra-
tion lines were related to isotherms. Since the heat-dye analogy neglects near-field dilution,
buoyant spreading, and heat transfer to the atmosphere, the results obtained are conservative.
This study indicates that the area within the PF isotherm will vary from 380 to 2000 acres during
AugJst. Because heat transfer to the atmospher e has no effect on dye, the staff attributes this
large range to changes in the amulent turbulence.

During the course of the August study, an equipnent malfunction resulted in the release of a
large slug of dye. Analysis of the dispersion of this slug yielded an eddy dispersion coefft-
cient close to that previously measured at Ginna. This result suggests that ambient turbulence
is similar at the two sites and adds confidence to the use of Ginna data to model the Sterling
plume.
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5.3. 2 Water intake _

Flow velocities through various parts of the intake structure have been discussed in Sect. 3.4.2.
The applicant has also presented an approximate analysis of the amount of inadvertent recirculd-
tion that could result from heated water being drac1 into the intake. This analysis uses the

ll for withdrawal of fluid from a stratified reservoir. Therelations developed by Cohan and Grace
applicant assumed that the intake structure proposcd in the ER, Rev. 3, was 3800 f t of f shore
rather than the proposed 4200 ft The center line of the plune was assumed to lie directly over
the intake, and the plum wis assumed to be 8 f t deep, with a linearly decreasing temperature
p ro f i l e . These assumptions are very conservative. Using the Acres American plume predictions,
calculations were carried out for average and low surface cooling conditions, 42 and 70*F ambients,
and overage [246 f t MSL (US^,5)) and low (242 f t MSL) lake levels. The greatest temperature rise
at the intake above ambient wa- 0.35 F in the case of average surface cooling, 42'F ambient, and
low lakt level. When the lake temperature drops below 33*F, the plune will be]in to sink. Under
this condition, higher inadtertent recirculation temperatures conceivably might result. Because
little is known about the dynamics of the sinking plume, no definite statement can be made. On
the other hand, the applicant intends to use deliberate recirculat;on to maintain the irtake
water temperature at 36 F. In those instances, entrainment of the plume by the intake will be a

favorable occurrence. The reduced intake velocity of 0.8 fps to which the applicant is connitted
will probably further reduce recirculation. The staff concludes that recirculation will no? be a
problem at Sterling.

5.3.2 Staff's analysis

As noted in Sect. 5.3.l.1, the fluid dynamics of a surface discharge into Lake Ontario is too
;omplex for treatmant by existin analytical models. Hence, the staff has made use of the semi-
empirical model of Pritchard.12, 3 This combined near-field /far-field model is based largely on
the personal cbservations of D. W. Pritchard. Although it has little theoretical justification,
this model has often been found to yield more accurate predictions than more sophisticated
trea tmen ts .

The tonputer program written by the staff follows closely the outline presented in Ref.12. Ini-

tially, the surface areas within specified isotherms are calculated under the assumption that the
plume spreads horizontally, but not vertically. These numbers are then corrected for vertical
spreading if the critical mixing depth (D) is assigned a different ?ue than the depth of
discharge (cc). Next, a correction for stratification is applied if the intake temperature is
different from the surface ambient temperature. Finally, the surface area within each isotherm
is reduced to account for heat transfer to the atmosphere.
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IW ause tnis technique h3s little foundation f' theory, the conditions under which it will yield
accurate predictions cannot te kno n a prior To see i f it would t,e a dequa te a t Sterling,
calculations were rade f or 19 of the therral plu"es measured by the applicant at Girna. The
details of this corparison are presented in 4 pendin E. The staf f f ound that the u st results
were obtained by accounting for lake level varia ticn>, taking the discharge width e w il to the
average width of the trapezoidal cross section and letting egal and 10 ft. for indivi-
dual planes, the predictions were usually within a factor of three of the reasured area within
the 39 excese tempera ture isotherm. Because Pri tchard 's redel scr e tir es under predic ted, i t
cannot be considered conservative in all cases. On the averago, calculations with and
10 f t brack eted the r easured area.

Heat transfer to the atnosphere was calculated by using an overall heat transfer coef ficient
This value was calculated by a well-knnan correlation recontenued in Pef. 12 as a function of
excess tenverature and wind speed. The results wore relatively insensitive to the exact value
of , t ecause about 90t of the helt was usually advec ted beyond the 1 'F isotherm This is in
agreerrot wi th previous findings. ! '

Satisfied that Fritchard's nodel is a reasonable approxination for Sterling, the staf f calculated
plunes for the conditions descrited in Table 5.2. In each case, the plant was assumed to te
rejecting 2359 W t in accordance with the most recent design condit1cns Monthly and annual
averag" lak e levels at Oswogo, hw York, for the period 1960 to 177F were assured for Cases 1
through 13. Cnes 14,15, and 16 used the absolute -ininun, minim" monthly average, and r.aximum
lake levels a t 0;wer;o as reported in the ER, Sec t. 2.5.l.1.1.2. The pirameters of Case 17 were
chosen ta be identical to those used in t he Ac re < herican study. Cases 18, 19, anj 20 ore the
>ane cases for which isother n picts are provided in NUS II . flow rate ari condenser terperature
rise were chosen to reflect the deliberate reciicul3 tion echedule proposeu in Table 3.4. The
intake tempera tures for Cases I throyh 13 were rounded of f f ror the 5-year average intake
ter4 eratures rmured at Gina and reported in the ER Table 520.4-1. Cases la and 15 assume 40 f,
and Cnc i 6 n ur , , t he c uirum cbserved lak e tempera ture reported in the ER , Sec t. 2.5.2.1. The
values used fce the differen:e between intake and a:bient terrera tures were derived f rom the LR,
Tables 5 0.2- and S80.2-9. Te perature differences between the 0.2- and 8-m levels at the ll-m

station of the east transect (see rig. 6.1) were averaged by months and rounded off to prod;ce
these rurters To ensure that heat transfer to the atrosphere was not underestirated, a wind
speed of 15 k nots wn assumed in all cases. This vilue exceed; all monthly average winds for
Pochester, New Verk, reported in the ER, Table 2.6-4. Typical values of range f rom 4 to 3
Btu /ft -br 'F.

Pri tchard'< mdel is not intended to apply when the arbient current velocity ' 2ds 10; of the
dischirge velocity. According to the EP, Sect. 5.1.1. 3.1, curren ts i n t he S t ..ng area have
magnituJos telow 0.4 fps for at least 80t of the tire. Inspection of the discharge velocities
in Table 6.2 reveals that Pritchard's rodel will apply rest of the time.

Th< predicted areas within the 3 *F excess temperature isothem are listed in Table 5.3. The
results for Cases 1, 2, and 3 must be regarded with caution t ecause the plume will eventually sink ,
given the ambient terperatures of these cases. Nevertheless, the trend of larger plume areas
dJring the winter is expected to occur. Evidence of such a trend in the Ginna plume has been
reported by Cternack and Galletta.it Table 5.4 shows seconal averages of 60 Ginna plunes neasured
using airborne infrared radiation themonetry from 1969 to 1972. This trend contradicts the
opinion of the applicant, egressed in reply to ER Iten 520.8, that predictions based on su rter
plumes at Ginna are conservative. It is also in contrast to the predictions of NUS II as presented
in Table 5.1.

For the conditions of Case 17, the Acres American study predicts a 3 F area of 174 acres in the
average cooling case and 1160 acres in the unfavorable case, thus bracketing the staf f's predic-
tions. The NUS Il report predicts an expected area of 164 acres and a worst-case area of 470
acres This barely overlaps the staf f's predicted range. The NUS II predictions corresponding
to Case 13 are 105 acres in the ene;ted case and 300 acres in the worst case, partially over-
lapping the range of the staff's predictions The same trend is observed for the conditions of
Case 19, for which NUS II predicts 175 acres and 490 acres. Potter agreement is exhibited in the
predictions for Case 20. Here, NUS II predicts 265 acres and 750 acres. The worst-case predic-
tion exceeds the staf f's value. Apparently, better agreement between the sta f f's prcJictions and
NUS !! can be expected for surrier plunes.

None of the models which have been applied to predict the Sterling plure is free of objections.
At low lake levels and anbient temperatures, the staff's model tends to predict plumes that are
larger by a factor of two than those predicted by NUS II. During periods of high lake levels and
ambient temperatures, the two codels exhibit better agreement. In consideration of the agreerrnt
of the seasonal trend of the staf f's predictions with plunes measured at Ginna, the staf f feels
that its model may be more reliable. Comparison with Ginna data has established that it is not
always conservative, however.
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Table 5 2 Sterlmg drxharge-Pritchard model input conditwans
- _.

. . _ _ ._
. _ _ . . _ _ . _ _ . _ . _ .__ _ .

_ _ _ . _ _ _ _ _ _ _..

Io Cur *nserL he F low lord e Diu har yCase if se har f iemgrea ure Strar f matmo 3sDev opt We , e ase te mg er a ture velm t y.
,

p
(rtl (cfs) ( F) ( f ps,

till ( F)

1 J art ar y 244 87 7 37 1539 23 3 34 0 3 45
2 F ets v ary 244 81 7 31 1139 23 3 33 0 3 48
3 Vaih 244 91 / 41 1539 23 3 34 0 3 43
4 A pr il 245 65 8 15 lb60 19 3 40 0 3 72
5 Ms, 246 30 8 80 1860 19 3 44 3 3 41
6 June 246 63 9 13 1850 19 3 52 7 3 33
/ Jsv 246 63 9 l' 15'T 19 3 64 4 3 33
8 Asq.st 246 31 8 di .MO 19 3 67 2 3 41
9 Sepremtwr 24583 8 33 1860 19 3 64 1 3 63

10 Oc t. .t.er 245 38 7 89 1860 19 3 54 3 3 86
11 N ovem ber 245 11 7 61 1860 19 3 47 1 4 02
12 Da emter 245 06 7 56 1766 20 3 39 0 3 85
13 A onv al er v 245 62 8 12 IMD 19 3 48 0 3 74
14 Yin, mum !ake %et 239 /4 2 24 1600 19 3 40 0 14 99
la M ,m mom monthl y 242 6/ 5 17 1860 19 3 40 0 6.17

e af la6 e Wel

16 h ,r ium lake W e' 253 00 15 50 1860 19 3 75 0 1 75
17 Ar m Amic n 246 00 8 50 1936 19 7 42 0 3 70
18 NUS 11 A 244 00 6 50 1936 19 7 40 0 4 99
19 NU',11 B 246 00 85 1936 19 7 50 0 3 70
20 NUS U C 143 00 10 5 1936 19 7 80 0 2 90

# U S GeoW cal Su veyr

h in take te per af.;re amb.er,t t-mt.er ato r*

TaNe 5 3 Sterf;ng discharge - staff's predmtion of areas wenn 3'F isotherm

umter -3''F area lacredCase number Dewr $.*,on F roiAe n - - - - -

Ze - Zo Zc =10ft

1 Janu ar y 6 96 910 459
2 F etr u ar y 7 21 909 449
3 March 6 90 911 4(#>
4 A pr a 6 72 653 406
5 May 5 57 447 298
6 June 4 81 183 137
7 July 4 24 3/0 271
8 Auct 4 31 507 368
9 September 4 84 572 367

10 Octoi,*r 5 86 430 217
11 Novemter 6.78 573 258
12 O nemtwe 7 23 706 383

Averaga of nusithf y plumes 5 95 598 340
13 Annual aversy 6 02 648 400
14 Minimum te e level 51 68 539
15 Min, mum monthly average take level 14 00 594 74
16 Man imum I4 e tevel 1 56 763
17 Acres American 6 30 688 428
18 NUS il A 10 03 647 194
19 NUS I! B 5 63 682 426
20 NUS 11 C 3 00 688

_ _ _
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Table 5.4. Seasonal averages of ob,erved
areas within the 3 'F excess temperature

anotherm at Genna

hths Area lyres)

_ _ _ _ _ _ . _ . _ _. _ _ _ _ _

January - Wrc h 119

A pr a - J u ne 82

July Sep'embe s1

Oct Art - Decen er 113

A n nt.al 72

Soune E F Cher mac k and T. A Gal
lett, " Powe r P; ant ThemW E ff|uents m

Sc utheast*< n Lak e Ontano " pp 663- 674

en Proc 16th Conference on Great Lakes
Research 1971

S.3.3 lhernal standards

The State of New York classifies Lake Ontario as a lake. The State has adopted new thermal
standards for lakes. The standards (Part 704 - Criteria Governing Thermal Discharges) require
that, outside of a mixing zone, the water temperature at the surface of a lake shall not be
raised mcre than 3V over the temperature that existed before the addition of heat of artificial
origit The mixing zone shall be specified by the New York State Siting Board, but the following
requirenents must ce respected. The conditions in the mixii.g zone shall not be lethal in contra-
vention of water quality standards to aquatic biota that may enter the zone. Furthermre, tha
localica of the mixing zone shall not interfere with spawning areas, nursery areas, or fish
n.igration routes.

Finally, the regulations provide that the best technology available for minimizing adverse
environnental kpact be reflected in the iocation, design, co. truction, and capacity of cooling
water intake structures.

With respect to thermal discharges from power plants, the U.S. EPA has adopted Limitation
423.15 (1) (1). This limitation requires, in part, that all large base-load units completed
after July 1, 1977, must use a c M-cycle cooling system to achieve the degree of ef fluent
reduction attainable by the applh ion of'the best available technology economically achievable.

Because the Sterling Power Project Unit No. 1 as proposed, incorporates a once-through conling
system, the applicant has applied to the New York State Siting Board for an exemption from the
closed-cycle cooling system required as provided for in Part 316(a) of the Federal Water Pollution
Control Act Amendments of 1972 (Ft92-500).

S.3.4 S uma ry_

The staff judges the applicant's analysis of recirculation to be adequate. Of the thermal plume
Neverthe-models presented by the applicant, the staff believes that NUS II is the most correct.

less, the staff has reservations about it, particularly in regard to the subsurf ace analysis.
The staff analysis should more accurately predict the area contained within the 3'F excess
temperature isothern at the surf ace under most conditions, although larger areas may occasionally
be observed.

5.4 RADIOLOGICAL IMPACT

5.4.1 Radiological impact on man

The models and considerations for environmental pathways leading to estimates of radiation doses
to individuals are discussed in detail in Draft Regulatory Guide 1.AA (in preparation). Similarly,
use of these models and additional assumptions for population dose estimates are described in
Appendix F of this statement.

The anplicant's site and environmental data provided in the Environmental Repo.t and in subsequent
answers to NRC staff questions were used extensively in the dose calculations.
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5.4.1.1 Eg osure_patheijs_

The environrental pathways w*1ich were considered in preparing this section are shown in Fig. 5.7.
Estirates were made of radiation doses to man at arid beyond the site boundary based on tekC staf f
estimates of expected ef fluents as shewn in Tables 3.6 and 3.7, site metecrological and hydrolog-
ical considerations, and exposure pathways at the Sterlinq Nuclear Power Station.
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Fig. 5.7. Exposure pathways to man.

Inhalation of air and ingesticn of food (and water) containing tritiun and radiocarbon are esti-
mated to account for essentially all of the total body radiation dose comritments to individuals
and the population,

5.4.1.2 Dose from radioactive releases to the atmosphere

Radioactive ef fluents released to the atnosphere een the Sterling facility will result in small
radiation doses to the public. NRC staff es timates of the expected g3seous and particulate
releases listed in Table 3.7, and the site reteorological considerations discussed in Sect. 2.6
of this s tatement and sunrarized in Table 5.5 were used to estimate radiation doses to individuals
and populations. The results of the calculations are discussed below. _,

I _7i
i

/ L I C,J

- . . - f "I
f a i



5-16

Table 5 5 Summuy of atmospb.>ric dnpersion factors arid deposition
values for selected locations near the SterImg Nuclear Power station'

_ ______ _ . _ _ _ . _ . _ _ . _ _.
._.
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Radiation dose comitments to individnis

lhe predicted dose corrntrents to individuals at selected of fsite locations where doses are
expected to be largest are listed in Table 5.6. The standard NPC nodels were used to realistically
model features of the Sterling plant design and the site environs. Applicant-proposed values for
the individual usage factors for milk, inhalation, vegetables, beef, water, and fish were not
utilized in perfoming the staff analysis. The staf f's values are more up-to-date.

Radiation doses to populations

The estimated radiation dose commitnent to the population (within 50 miles) for the Sterling
Nuclear Power Plant from gaseous and particulate releases was based on the projected site popula-
tion distribution for the year 2000 as shown in Table 5.7. Doses beyond the 50-mile radius were
based on the average population densities discussed in Appendix F of this statement and the total
U.S. population. The population doses are presented in Table 5.8. Background radiation doses
are provided for comparison. The doses fro"1 atmospheric releases from the Sterling facility
during nomal operation represent an extremely small increase in the non"al population dose from
background radiation sources.

5.4.1.3 Dose comitments from radioactive liquid releases to the hydrosphere

Radioactive effluents released to the hydrosphere from the Sterling facility during nomal opera-
tion will result in sm01 radiation doses to individuals and populations. NRC staff estimates
of the expected liquid releases listed in Table 3.6, and the site hydrological considerations
discussed in Sect. 2.5 of this statement and summarized in Table 5.9 were used to estimate radia-
tion dose comitments to individuals and populations. The results of the calculations are
discussed below. 3'
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Table 5 b. Annual mdividual dose commitments due to gaseous and particulate effluents
__. _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . . _ _ . _ _ _ _ . _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _

Oose (mrem yead
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(O C2 moe AA> Gmond derwt 0 020 0 020 0 020 0 020 0 020 0 024 o 020
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(2 0 moes - ESEP

Nu est m % a um g M :k (,rfann 0 80 0% 0 82 69 0 79 0 78 0 78
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Nwest water s *e tumodar y Piome 0 53 0 59 0 59 0 59 0 61 20 0 59
(011 m.ie - NM Gruund depos.t 0 13 0 13 0 13 0 13 0 13 0 15 0.13

inh r at.on (+Litt o 43 b o 44 0 55 0 44 o 43 0 43

Ne vest und sae t>mnde y P;ume 0 14 0 14 0 14 0.14 0.15 0 41 0 14
(0 74 mve - NNE) Gmund depos.t 0 017 0 017 0 017 0 017 0 017 0 020 0 017

i nha<at .or. N Lit) 0 17 0 10 0 17 0 20 0 17 0.17 0 17
. - - - . - - _ - . _ - - - - _ . - . - - _ _ _ . . _ _ _ _ _ . - _ _ _ _ _ - _ _ _ _ _ . _ . . . . _ _ - . _ -

*
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^ L ess tnan 0 01 m em ww

R3dia_ tion dose comitments to individnis

The estinated dose comitments to individu3ls at selected offsite locations where exposures are
expected to t,e largest are listed in Table 5.10. With the exception of the following individual
usage factors, the standard NRC models were used to realistically model features of the Sterling
plant design and the site environs. Eased On the study of the recreation on Lake Ontario in the
vicinity of the plant, the applicant presented the following individual usage factors: (1)
swimming - 200 hr/ year; (2) boating - 200 hr/ year; and (3) picnicking - 200 hr/ year.

Padiation dose connitnents to populations

The estimated population radiation dose conmitments to 50 miles for the Sterling facility from
liquid releases, based on the use Of water and biota from Lake Ontario, are shown in Table 5.8.
D0ses beyond 50 miles were based on the assurptions discussed in Appendix F.

Background radiation doses are pro;ided for comparison. The doses from liquid releases from the
Sterling facility represent small increases in the population dose from background radiation
sources.

S.4.1.4 Direct radiation

Radiation from the facility

Radiation fields are produced in nuclear plant environs as a result of radioactivity contained
within the reactor and its associated c0rpenents.

D0ses from sources within the plant are primarily due to nitrogen-16, a radionuclide produced in
the reactor core. Since the primary coolant Of pressurized water reactors is contained in a
heavily shielded area Of the plant, dose rates in the vicinity cf PWR's are generally undetectable
(less than 5 mrem / yea-).

Low level radioactivity storage containers outside the plant are estimated to sentribute less than
0.01 mrem / year at the site boundary. {} yj
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Table 5 7. Projected population distribution of resident population
for the year 2000 wethin a 50 mile radius of the Sterhng site

D a ec 1-on 0 1 1-2 2-3 3 4 4 5 5 10 10 20 20 -30 30 40 40 50
_ . _ _ . _ ._ __ _ . . . _ .

N O O O O O O O O O O

NNt 0 0 0 0 0 0 0 0 228 1 Iril

NE O 54 152 ,123 382 27.782 1 B65 3N 4.735 8.107

ENE O 8 75 3d3 706 8 473 B044 15.552 9.137 1.151

E O 35 220 27 136 5WO 3,726 14 493 6.401 8.313

EEE O 34 64 76 254 2.173 25.552 62.0'.n; 02.095 31.811

SE O 24 49 95 109 1.314 12.357 80 463 348.161 43.560
55E O 34 161 92 126 !.142 0 802 <ja43 26,126 10 Um

5 0 21 19 141 256 760 3,100 13089 47.331 9 273

5m 0 24 0 37 319 W5 343G 7374 42.095 19 448

SA 0 0 0 0 32 1.825 8 395 13,7C5 45.?J7 50 005

.J 0 0 0 0 0 22 3963 20 930 48.810 4 01.0114

W 0 0 0 0 0 0 0 0 217 13.135

.NW 0 0 0 0 0 0 0 0 0 0

NW 0 0 0 0 0 0 0 0 0 1333
NN. 0 0 0 0 0 0 0 0 0 33C

Tatde 5 8 Annual population dose commitments m the year 2000
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# Uung the way U S tue. k ground ck ne 1102 mrem 'vear ' in F ootnote a
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Propy reons. Ser .es 11. U S Depar tr**>nt of Comn erte B reau of t v Cenu.
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'Less than 1 rnan r em y ear .

Occupational radiation exposure _

Based on a review of the applicant's safety analysis report, the staff has determined that indi-
vidual occupational doses can be aintained within the limits of 10 CFR Part 20. Radiation dose
limits Of 10 CFR Part 20 are based on a thorough consideration of the biological risk of exposure
to ionizing radiation. Maintaining radiation doses of plant personnel within these limits ensures
that the risk associated with radiation exposure is no greater than those risks normally accepted
by workers in other present-day industries. Using information corpiled by the Comission of past
experience from operating nuclear reactor plants, it is estinated that the total dose to all
onsite personnel at large operating nuclear plants will be, on the average, approxinately 450
man-rem / yea r/ uni t. The total dose for this plant will be influenced by several factors for which
definitive numerical values are not available. These factors are expected to lead to doses to
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Tebte 5 9 Summary of hydrologic transport and dispersion for hquid releases
from the Stechng Nuclear Power Plant'

__ _ - _ _ __

Trans't t'rne Dilut<on
' C'' "

(br) f actor

Nearest a >nking water mtake (Oswego C:ty. N Y.) 72 20
(8 5 m,les - N E. La6 e Ontanot
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8(outf a:1 areai

Nearest shorel.ne Uand site boundary 1o 10
meets f ak ef

__ _ _ __ _

*see Draft Rm darory Gwde ! EE. AnalytulMadets for Estimatm Rxhossetopes
Conce vtarsons on Dit'erent Water Bates. September 197E

b Assumed for purposes of an upper i mit est mste. detailed informat.on not
dW 3,IdDIe

Table 510. Annual endividual dose commstments due to hqu d effluents
_ _ _ _ _ . . _ _ _____ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

Dow Imr em var j
twayn Pf haa y

T o tal t=>d y Bone L w er T h y r o.d L u ng G# trat
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SE , ,es - N E

t o e Omi mi

Neamt hsh F, A (#UU ON6 o C32 0 060 o 019 a a

er A t'on

itaeon m
, w awa|'

Nea,est shne enne s.,$ , r e u s t , w t > a .i a a a a

i w1 s te tumndc y
l'm + 5 Lo e

- - _ _ _ ,

'Less than o o t me em v ear
'' A A i r e,j f or pur pows c' anopsmi 1em t est:ma:e. cetaiW1 rd >e rra' o a. on uw* e ord priatim tivity not ava !at, e.t

onsite personnel lower than estimated above. On the other hand, inprovenents to the radioactive
waste effluent treatment syste"; to maintain offsite population doses as low as practicable may
cause an increase to onsite personnel doses. If all other factors rerain unchanged, however,
the applicant's implementation of Pegulatory Guide 8.8 and other guidance provided through the
staff radiation protection review process is expected to result in an overall reduction of total
doses from those Currently experienced. Because of the uncertainty in the factors nodifying the
above estimate, a value of 450 ran-ren will be used for the occupational radiation exposure for
the single unit station.

Transportation of radioactive material

The transportation of cold fuel to a reactor, of irradiated fuel from the reactor to a fuel

reprocessing plant, and of solid radioactive wastes Pom the reactor to burial grounds is within
the scope of the EC report entitled Erm > m e '' A r; y ;;'% :rud = _' :!E M i> " a,m We
L ai fn_m m ' w F2 e r M :c , The environmental effects of such transportation are surrarized
in Table 5.11.
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TatWe 5.11. Eavironniental impact of transportation of ftiel and waste to and frove' one
E light water <ooled r:uclest pow er reacts r#
I

__

Normal conditions of t ansport

r
Heat (per err ad.ated f uel <.ask m trar's.tl 250 00o Btu hr
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. - -
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- ind v.d als as a result 0+ occupatianaf em pusure and shou'd tw hmited to 500 mm rems vea: for md.v 'd .als
- in the general popotat.on The dose to md.vidua|s due to ava'roge natu al bacl ground rad.arion 6 about 130r

n hrems 'vear
' Mon vem es an e,pr enion fo- the summat.on of whole buds doses to i af.v. duals m a group Thus, if

exh memtwr of a populat on group of 1000 people were to rece ve a dose at 0 001 rem (1 mal. rem) or if 2
pH de were to receive a dae of 0 5 rem 1500 rmH vens) each, the tota | man f em m eas h case wou'd be 1

'

mantem
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app' ed to a s ngte reactor or a molte teactor s'te

_

_

- 5.4.1.5 Evaluation of radiological impact

The radiological impact of operating the proposed Sterling Nuclear Power Station is ;, resented in
terris of individual doses in Table 5.6 and Table 5.10, and population dose comitments in Table
5.8. The annual individual doses resulting from routine operation of the plant are a small frat-
tion of the dose limits specified in 10 CFR Part 20 and within the design objectives stated in
Appendix I to 10 CFR Part 50. The population doses are snall fractions of the dose from natural

- environm ntal radioactivity. A: a result, the staff concluded that there will be no measurable
-

radiological inpact on man from routine operation of the Sterling plant.

-

Comparison of calculated doses with NRC design o_bjectives5.4.1.6
_

C Tables 5.12 and 5.13 show a comparison of calculated doses from routine releases of liquid and
gaseous effluents from the Sterling plant with the design objectives of Appendix I to 10 CFR Part
50 and with the proposed staff design objectives of PM-50-2. 7 ', j ,1 O
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Table 512. Comparison of ca'atlated doses from Stechng operation
with Guides for Desegn Ob ectives proposed by the staf fi

- _ _ _ . - . _ _ - - _. . _ . _ _ _ . . _ _ _ _ -. _

R*,150 2 Cah u'atni
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5.4.2 Radiological iSact on biota other than man

The models and considerations for envircreental pathways leading to estimates of radiation doses
to biota are discussed in detail in Vol. 2, . >:. of WASH-1253.U+

5.4.2.1 Eqossre pathways _

The environnental pathways which were considered in preparing this section are shown in Fig. 5.8.
Dose estimates were made for biota at the nearest land and w3ter boundaries of the site, and in
the aquatic environment at the point where plant's liquid effluents mix with Lake Ontario. The
estimates w re based on estimates of expected ef fluents as shown in Tables 3.6 and 3.7, site
meteorological and hydrological considerations, and the e/posure pithways anticipated at the
Sterling Nuclear Power Station.

5.4.2.2 Dnses to biota f ron radioac ti ve releases to the biosi h_er_e_

Depending on the pathway (as discussed in Draf t ReqJlatory CJide l .kA), terrestrial and aqJ3 tic
biota will receive doses approximately the sare or sonewhat higher thar ran receives. Dose esti-
nates for som typical biota at the Sterling site are shown in Table 3.14 Doses to a greater
number of sinilar biota in the of f site environs v:ill generally " nuch lower.
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T.bte 514 Dose estimates for typ.ial tuota at the stertmg site
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5.4.2.3 Doses to biota from direct radiation

Although many of the terrestrial species may be continuously exposed and thereby receive higher
doses than ran, aquatic species and some terrestrial species may receive somewhat lower' doses
depending on shielding by water or soil (e.g. , burrows). As a result of these uncertainties, it
was assumed that the direct radiation doses to biota at the si te boundary will be about the same
as for man. As aiscussed in Sect. 5.4.l.4, direct radiation doses will generally be less than
5 mrad / year.

5.4.2.4 Evaluation of the radiological impact on biotal7'IB

Although guidelines have not been established for desirable limits for radiation exposure to
species otner than man, it is generally agreed that the limits established for humans are also
conservative for other species. Experience has shown that it is the maintenance of population
stability that is crucial to the survival of a species, and species in most ecosystems suffer
rather high mortality rates from natural causes. While the existence of extremely radiesensitive
biota is possible and while increased radissensitivity in organisms ray result from environmental
interactions with other stresses (e.g. , hear , biocides, etc.), no biota have yet been discovered
that show a sensitivity (in terns of increa3ec disease or death) to radiation exposures as low as
those expected in the area surrounding the Ster. .,g Nuclear Power Station. The "BEIR" Reportl8
concluded that the evidence to date indicates tha no other living organisms are very much more
radiosensitive than man; therefore, no neasurable radiological impact on populations of biota is
expected from the radiation and radioactivity relt sed to the biosphere as a result of the
rcutine operation of the Sterling Nuclear Power Station.

5.4.3 Environmental ef fects of the uranium fual cycle

The ei. * onrental effects of uranium mining and milling, production of uranium hexafluoride,
enrichrei.t of isotopes, fabrication of fuel, reprocessing of irradiated fuel, transportation of
radioactive raterials, and management of low-level and high-level radioactive wastes are within
The contribution of such env(WAaH-1248) utitled Ewnci:rentM Saweu cf the Uuuhm Fact Cycfcthe scope of the AEC report

'

ironmental ef fects is sumarized in Table 5.15.
j ,r4 C]t, ;, i D'17 9
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5.5 NOWDICLOGICAL EFFECTS ON ECOLOGICAL SYSTEMS

5.5.1 Terrestrial

5.5.1.1 Imp a c ts _o fyl a n t opera tio n

Because of the nature of the cooling system, the major ecological impacts of plant operation will
be on the aavatic environment. The staf f concludes that the operation of Sterling will have only
minor nonradiological inpacts on terrestrial ecosystens of the ICcal area.

The staf f estimates that the air pollutants resulting from operation of the emergency diesels and
auxiliary steln boilers will have no noticeable effects at the site boundary even under stagnant
meteorological condi tions (ER, Sect. 3.7.2).

Noise leels associated with the op2 ration of the plant are not eqected to constitute a serious
disturbance to wildlife. The sound level at 100 f t from the ll50-Ne nuclear plant is estinated
to be 48.5 dBA (. Sect. 3.10.1 ) . Soarces of noise include r:ain powtr transforc ers, steam
release valves, .sel engines, and ventilation systems. The staff considers it likely that
resident wildlif e species will becore accustomed to routine noises of this level.

Some disturbance and increased nortality of wildlife may occur as a result of rotor vehicle nove-
ment and other activities around the site. In the judgment of the staff, these disturbances will
not be serious

Because of the size of the buildings and thc+r locations on Lake Ontario, ttare is a potential
for bird mortality dJe to collisions. Existing large facilities along the lake shore have caused
bird deaths fron collisions, but no massive kills have been reported. Also, collisions account
for less th3n 15 of the nonhunting waterfowl mortality.I' Therefore, the buildings at the Sterling
site should have only minimal ef fects on bird popul3tions.

5.5.1.2 Impa c t s_ _o f_ _tra ns -i s s i o n_ _1_i re_ cpera t i on

Maintenince of lines

Vegetation control in transnission line corridors will be acco plished by the selective basal
application of herbicides. The applicant plans to use only those herbicides that are approved
by appropria te govern' ental agencies for trush control along utility rights-of-way, and in situa-
tions near water only those herbicides deemed safe will be applied. The proposed herbicides,
recomended application rates, and their uses are as follows:

(1) 2,4,5-T, 4 qal in 96 gal of oil as a selective bas 31 spray;

(2) Tordon 155 mixture, 4 gal in 96 gal of oil as a selective basal spray;

(3) 2,4-D and 2,4,5-T nixture, 4 gal of this 50-50 mixture in 96 gal of oil as a selective
basal spray.

The quantity of herbicide to he used will depend upon the density of the invading undesired vege-
ta ti on. Application rates of 1 pint per sten every 3 to 5 yors is adequate to maintain vegeta-

tion control.

Products containing 2,4,5 ' should not be used near lakes, conds, or ditch banks nor around homes
or recreation areas. In these areas Hyvar XL rr3y be used. Hyvar XL was selected over other
alternatives because of its relative safety, LDc rating (acute oral LDs; - 5200 mg/kg for
ratr),'3 its biodegradability, and its ability to control fast-grcwing woody species.

The selective use of herbicioes has several advantsgas over physical removal of obstructing vege-
tation for transmission line naintenance, particularly where the use of neavy equipment could
damage soil and plant cover, or in areas inaccessible to motor vehicles. Also, selective use of
herbicides encourages g3me cover and preserves screening vegetation and is generally less expen-
sive than manual triming and cutting.

However, there are potential environnental haz:rds associated with the use of certain herbicides,
particularly the phenoxy herbicide 2,4,5-T.21 This compound has been implicated as a possible
teratogen (an agent rapable of causing birth defects er abnormalities)." Connercial prepara-
tions cf 2,4,5-T may contain up to 0.5 ppr1 dioxin, a compound tha t has been reported to be
acutely toxic at 0.0006 mg/kg body weight in tests with guinea pigs.2 3

m3 3' '
., m a p*

/ 1 . I le b= f[ h *l



. . . _ - _ _ _ _

5-26

Inad.x rtent d rage to wildlife, crops, and other contars,t sy cies uy resalt from drif t dsring
spray operations or from careless a;mlication. Also, the in:reise in eJ]e along the right-of-way
will increase the available habitat for certain specie: o f wildl i fe, resul ting in a grea te-
patential fcr those organisms tn t.e egosed '.o herbicides. In view of the above censiderations,
the staff rs i1 enda that the applicant's use of herbicidos includ tne follcuin; consideraticns

(1) That the use of 2,4,5-T anJ Hyvar R te lit"ited to sta an j basil aplication;

(2) Thit herbicides not te applied irrediately befcre, af ter , or dJrinl a heivy rain 5torM
or caring irrigation of cropland alon1 tk riant-of-w 3y ;

( 3) Th!t epraying not be perfor*'ed when the wind s;eeJ is greater than 5 rpn, the terpera-
ture are3ter than 80 F, or the relative hJmidity less th3n 50;,

(4) Ina t the dioxin content of undi1Jted p%roxy he bitides be less than 0.1 r; '

Ozon

0:0 is reco]nizyd = a ajor w ,,nent of the photxner ! cal air p:llution-oxidant co7 e=1

Sec3;se of the possibility of a j,erse environ ental eff e:+c caused by ozene generatej by carcna
dis 'lego in the vicinity of the prov sed 7E s-kV trars tis sion lin( > this prohie h3s been
revie rd by tr e staff. Ine btional Pri :ary Air s31i ty S tar jird for oxidants, as is ;ed by thee

E r v i rerren tal Pratec tion A';ency, is N p;7 by valf ma xiv a r i t h" ' tic nea n for a ne-nJ;r con-
tentration, r,t to be esceedej ;;cre tran 3rce per year (4 ndix D of 42 CFR 410). cmever,

ay ba injurious to vegetation, ani als, and h mns when cmentratiov e>ceej SJ ppb fory +

proler >s ;eriods. Sensitive varieties of tot 3cco can t-e injsred af ter an 8-hr e x sure to
53 ozone.' Metabclic effects, not acc m inied ty visible injury, have been obser ed in-

v

aite pine at Nore concentrations of 100 ppb in eni 10 nin, M t h;.ans experien;e dis-f
comfort wnen a --* n+i - ^ , a - 7 9, and lat:ra tory nice show an increase ino

mortal i ty when er; wd to ICJ to 27 L;b for 3 perioj of thre > week s ( 7 hr/dij) . 7 To assessthe p: >sible ef fect of a p3rticular comentcation of 02 r. un r1t ar31 and dresticated biota or
b;mant is dif fic;1t because 31most every at%r envir? - ntal fac tc r s tujied appears to interact
With the ozone effect. DJration of ecoss+, age, toer3ture, relat ive humidi ty, vigor,
presence of other pollutants, and 11@t intensitj, a nej otrers, all affect the response of a
particular s,ecies to ozone

Ozore is pro Lced naturally in tne at~r p ere by a variety of reatticns Dissociation of oxygen
t'y ul traviole t ra di3 tion in tne stratospere and lightning discharges are probably the major
na tural sources of ozone, Graanj-level ozv e concentratiu > in areas distant fron urban pollu-
tien sources u n ally range from 10 to Si ppb. Un;su311y h1 7 czure concentr3tions (60 to,

10? rpo) in reroto areas nay be dse to -ixin'; fro, t h- s t ra toscere by violent neteorological
tenditiens er to potochenical reactions involving volatile cn' njs e anating f rom natural
vegetation s v:h as pine trees.

Ozone and sr 311 amoJnts of nitrogen O(ides are 31s0 prod;ce j bj Cor r3 disch3rge from enerqized
high-voltage trantnission lire; Cor cta dist harge is deterninel by c;ntctor surface potential
gradients, whicn, in turn, are de;eNent upon design para eters cf the transnission system
selected. Szh para"eters are height of ccedactors above t9 grounj sp3cing of the phases,
qround wire config; ration, size of condactor, bundle confilaration, and transmission line vol tage.
Tne latter three are rost significant. Corona will in rease in any syster as a resalt of
abrasions, fcrei ;n adhering pvticles, or sharp points on tne condrtor as well as by adverset

weather conditiors. Presence of water dreplets on the conj;; tor daring foul weather will increase
corona disch3n e greatly. The use of larger and nultiple condntors per phase (bundling) is
particularly ef fective in red;cing coron3 discharge. Through the use of such de sign alternatives,
higher voltay systems such as 7fa-kV ray be ccerated with no greater corona discharge than louer
volt 3ge syste~s, which are currently acceptable. The staf f believes that the Sterling trans-
rissien syste~ design has utilized these alternatives.

Several field studies 32 l! h3ve at' rptej to measare increase; in arbient ozone levels near
energized 165-kV lires. No increase in anbient levels were found even when detectors were placed
6 m downwind f rom the conductor at the condJctor height. Tests were perforned under a variety of
wather condi tions with similar results. However, the s taf f considers both of the field studies
smarized abo,e to be deficient in one or more areas of pracedure, analysis, or. interpretation.
f tr exrple, d; ring corona discharge the amount of corona loss (and presunably ozone production)
arcund high-voltne transnission lines increases by a large factor with small increases in
volt 3]e - a St increase in voltage can alnest double the corona. 32 Yet neither of the field
studies report the actual line voltage at the time the ozone measurenents were nade. It should
be emphasized, however, that in no case were ozone levels detected that were measurably above
aetent levels. 9 j'--
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On the basis of the cited references, the staf f belieses that tM proposeJ transmission lines -ay
be operated with no un3cceptible i7 1 cts resalting from the generation of crore. ContribJtions
from the lines are expected to constitute 3 niner part of rbien! ozone lesels tha t are prir-
cipally generated by natural processes and well below th3 National Fri ary Air N1itj Stan13rd
described above.

Low-level electric fields

The applicant states (ER, Sect. 5.6.2.2), "It is anticip3ted th< re will he no h3r-f al ef fects dae-

to electrostatic fields resultiy fron the proposej double 7E5-k; lims on rumans or ani~ als.

According to the IEEE Working Group on Electrostatic Effects of Transmission Lines, "tre value
of ground gradient at the threshold of sensation (aMut I r.A) is e1231 to or greater than 15 n/
for the great rajority of cases. The applicant states that the m3 xi s' electrostatic field'

gradient resulting from operation of the 765-kV lines is expected to be 9.5 kv/n within the right-
of-way a t d point of minimun conjJc tor-to-groanj Clearance. These values are censistent witn tne
design reluire nents that electrcs ta tically induced voltales fro tne transmission line da not
exceed the perception level .

Because the gener31 public is not ecected to spend sionificant time in the trans,is,ien line
right-of-way corridors, and on the basis of the indic3ted groJnd-le<el electrostatic field vilues,
the staf f does not believe tnat adverse physiologic 31 effects on tne p;blic will resJlt fR this

soJrce. Employees such as line en will be expected to work in field; of higher in*ensity. Ne

ever, they will t e protected by the provisions of t~e Occeational Safety an-i ne31th Act.

A giblg noise

All high-voltage power transnission lines enit audible noise to sc e extent. The audible noise
f requencies are generated by the coron3 discrarge and the majority are in the range of C:an or
wildlife nearin'. Tne applicant estrates that the 3 Aib!e noise level daring foggy ccnditions
(the worst casef at 50 f t from tne outer ~ost cond;ctor will be atcut 43 c3A (ER 5ect 5.6.3.1).
Measurements made at the American Electric Power Systen ard We tir70use Electric Corporatien
joint research project, Apple Grove, West Virginia, injicate trat a;dible r.oise levels near a
tyoical 765-kV transnission line will vary f rom 37 d a under fair weither to 56 d3A under te wy
rain condi tions. A level of 51 c3A is expected unde- fcy conJitions The variation from tne
applicant's value of 61 DEA is not considered significant A~bint roist levels fro- 30 to 45
dMA nave been reported to exist in rural or serirural areas, sucn as those areas in which trans-
nission lines night t e located. 33 Usin; this criterion, it is ao;urent that audible noise under
fair weather conditions shoJld not be unduly objecti:nable. Duriq foJl wea ther, however, noise
should be clearly evident within several hundred feet of tne lire Resider.t wildlife, ho e ser,

will te nore distr 3cted by the weather and will becs act;stomed to slight incre3Ses in noise
level. Therefore, the staff does not regard audible ruise from trarmission lines as an un3c-
ceptable adverse effect.

B i_r d .c ol l i_s i o n s.

A nationwide study of nonhunting mortality of wa terfowl foed tut 51 of the recorded deaths due
to collisions (cars, buildings, etc.) were the result of i73 cts witn telephone and pcwer lines.l'
However, collisions as a whole accounted for only 0.14; of the total nonhating ortality (3,015
ou t of 2,133,165 observations), disease teing the min cause of death. At the Sterling site,
there will te only one nile of transnission lines, all of which will be onsite and will cross
primarily low-growinq vegetation. Trerefore, beCaJ5e of tre aliove f3Clors, the transmission lines
associated with the Sterling plant shoJld have only a ninimal impact on birds due to collisions.

5.5.2 Ajua tic

Entrainment in the cooling system, impingement on the intake screens, and erposure to the theraal
and chemical discharges constitute the major sources of operational impacts on the biota of Lake
O n ta r i o .

5.5.2.1 Discha_rje of heated water

Temperature exerts a strong influence on aquatic ecosystens. Physical parameters such as dis-
solved gases, viscosity, and specific gravity respond to chanqes in temperature and in turn

binfluence the biota of the ecosysten The org3nisms thenselves possess upper and lower tev era-
ture tolerance limits and optinum growth, reproduction, and migration temperatures.

n 3*|[1l O'., .- , -<
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As discussed in Sect. 3.4. large quantities of heat will be dischar;ed to Lake Ontario dJrin]
operation of the Sterling Power Project. Durin] the hattest nonth and period of oaximum lake
level, the staf f's thernal analysis (Case 16. Table 5.3) predicts discharge ter:peratures as high
as 94.3*F compared with an intake ter'rerature of 15*F. Under trese conditions, the I5*F i s o t he nn
would encompass about 2.3 acres of lake surface; the 10'F isethem,11.6 acres, ar.J the 34
isothern, 763 acres. The duration of exposure greatly influences the ef fects of elevated tem-
peratures on organisms. An organism entrained in the plce at the nouth of the discharge struc-
ture nd unable to ewin out of the plume would experience a thermal shock yea ter th an 15*F
above 1bient (90'F) for about 5.6 min; 10*F abo >e ambient (85'F) for 16. 7 min, anJ 3'F abo ve
ambie (7df) for 7.2 hr. Organisns entraineJ in the intake structure would egerience an addi-
tional 1.7 min of elewated temperatures. Nanully, rasidence tines within each of the above
isotherms will be roughly half those quoted above.

Significantly, the temperature of intake water draan from the 15- to 2d-f t depths will of ten he
lower than tne ten perature of the surface wMer, particularly dwing early thermal stratification
in the spring. Thus, dJrinj (bese periods, the effective . T between the plve and surface water
nay be reduced considerably. Withdrawal of cooler subsurface water reduces Loth the duration of
the exposure to higher temperatures and the extent of the effectise mixing zone. During winter,
partial recirculation of cooling water to prevent ice formation on the intake screens increases
the maximum t.T at the point of discharge to 23.3'F; the cooling water flow is corres a dinglyn
reduced.

Tables 5.16 and 5.17 give sore published upper critical temperatures for Lake Ontario saecies.
D, ring periods when ambient surface water ter'peratures approach 60 F (a 2hort period each year),
some of these organisms will be livirg near their upper terperature linits and probably abGie
their thermal range of retabolic insensitivity. I ' AJJitions of large quantities of heat to Lake
Ontario at these times conceivably could result ' 7 changes in the biotic comunity, althoujh on
a highly localized scale.
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Fish

fish species have definite tenperature preferences (if dissolved oxygen, chenical concentrations,
light, food concentrations, and other v3riables are optirirl) that caJ5e then to seek areas of a
w3ter body whose temperature is as close to the preferred temperature as possible. Table 5.18
gives temperature-preference information on Lake Ontario fishes. Those temperature preferences
reported in Table 5.18 that are based on field data may te af fected by other lirnological charac-
teristics as well as by the age of the fish. Tne alewife's apparent anonalous preference for
low ter;*<>ratures is characteristic of juseniles, which inhabit the colder middepths; adults
appear to prefer much higher te peratures.

Most fish will avoid areas of the thermal plume warrer than their preferred range; a few fish mayercounter these areas by accident. In addition, survivors of entrainnent (plankton and innature
fishes) will receive an extended exposure to higher tenperatur s, particularly (in the case ofe
small fishes) if they 'iave b0en stunned by the initial shock. Studies at the Ginna plant have
shown that white perch, cunpkinseed, and smallnouth bass are attracted to the thermal plume in the
warmest period of the year (Table 5.19). Based on studies conducted at the Point Beach NJClear
Plant on Lake Michigan, snelt should be found near the Sterling discharge in early spring and
alewives should te abundant in the near-snore area and witnin the piune during June and Juiy.36
Various salrnonids, includ' ig coho and chinook salmon, brown trout, and rainbow trout, might also
be present near the discharge dJe to the change in distribution of their principai prey, thealeni fe and snel t. An increase in the density of chinook salmon and brown trout in and near the
thermal plume will occur again in the fall as these species begin migrating in search of suitablespawning tributa ries. 37 3'$ In short, the seasonal changes in abundance and species composition
of fish in the thermal plume exhibit patterns directly related to their reproductive cycles.h
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Tag jing studies with s2veral siloonid species have shown thit the m aim residence ti' e within-

s

the narnest part of the discharge was les, than 10 of the total ti~ e bet ~e'n rele ne ard re
capture. Exposure of yellow perch and white suckers to heated ef fluents from the hnticu e
Generating Station on Lake Erie was found to t,e less than 9 hr.* Sinilarly, stu jies of the
brown bullhead have shown that this species rarely entered the region of hifest te"perature and
was only associated with the plume for very short periods of time.*l The attraction of certain
species to themal discharges d; ring the su rer indica tes that teupera tures in tne plume (catside
the imedia te area of the catfall) seldon exceed the preferred terveratures of the warn w3ter
s; ecies in the area." As a result, no ncrtality fron th< rnal s hoc k is ex;wc ted fnr those SPcies
residing in the Sterling plume dJrinj the arrest times of the year.

Nwever, teNer1tures preferred by a given species are not necessarily the optinum te. pera tures
for grcwth, reprodJction, and resistance to disene. For e m ple, recent investig)tions have shown
that yellow rerch require a winter chill period anj that the length of tiru: and the degree of
chill are i,portant in deternining successful reproduction.41 tmal reproi ctive success for
this species requires residence in waters of 43 F or less for several months, a candition usJ3} }y
satisfied in tr.e Great Lakes wnere no access to heated effluents is possible. * Since the pres-
ence of yelloa perch in themal discharges in Lake Michigan indicate the fish will select ter-
peratures known to significantly inpair reprod ction, the staff has evaluated the potential
i pact of the Sterling discharge on the yellcw perch population in the vicinity of the site.
Ine L ajur ccrcer.tra tions of thi pecies occur in e3 stern Lak e Ontario from the Os . -s - % ico Cayre j mn to Prince Edu ird i uin t. * At tre Ster ling site, yellow ; r rch corpriscj less thin 2 of
the 4313 fi sh collected in lill rets from % y to AJ ;ust of 1974 (ER, Table 74.2-23). Furtu r
> J s ta n t i a t ic n for the low deruities in tho re jic o west of Ow. uo is ; rovide i t,s i ' ? i n p:~ e n t d i ta .
IN nu her of rllcw Ierch i: pinged at Girna in 1973 vas less tran 2' of the ra t:er i: pin eJ at
Nic mie Icint Unit 1 ( /q*. en j i - u, Tables B.11 ani B.121. Finally, in contrast to the conclusion
dr m by Ed 311 3rd Yz , a s t , % of vellow perch in Lake Ontario Fas sh>;n that (Fis O cies
J e' to em mit little attrRticn to the w3r er , ters in a heated dischar&,* In additinn, thev
se cnly rariad1:311y obserm j in the disch3ra at tha Point Ceach N, clear Pear Plant in Lal e
M kh i _;a n , and if tNj j occur in the p1; the ac tual rmi&nce ti~e r ay ta rather brief.,

Th n the en ',sre of a relatively s'all JJla ticn to the ';terlin ; discharge for brie f inten ittent
Feriods of ti~ e will res ult in a r+ ;1igible ;1ct cn tN ir, ;lation at tho sit <i

Another aspect of excosure to the themal plume uill occa in the winter. As witer te" pera tures
drop in the autu'"n, rest fish nornally leave the site area to spend the winter in deeper, some-
wha t wa rrier ( 3 t tha t sea son) wa ters. Nny fish ray be attracted to the plume and to the dischargcanal. Because w3ter velocities at tre exit to the discharge car al are fairly high (about a fus),
only relatively large fishes will te able to enter the can31 prcer; they include the Lake Ontario
13 ' fishes of sizes that sport fisherren corsider to tw d6 i rable. To discourale entry t3 the
mer portion of the caral, the applicant will install an electric screen, a desice that his n3t
proved to be completely effective at the Ginna installation. H wever, the canal has few acres
in wnich #ish can seek shelter froo the current so " 'st fish should not re!'ain fer sustair+d reriotof time in the caral preper.

If the dersity of fish populatians in the plume and in the discharge canal does not exceed the
carryinq capacity of the area, a beneficial ef fect of the plant Could be an increase in the growthof the fish during the colder months. However, little evidence is available to support this
hypothesis. Instead, a comarison of growth rates and condition factors of rainbow trout, broan
trout, and Chinook salmon from the discharge plune at the Point Beach Nuclear Plant and two con-
trol areas indicated only that (1) plume " residence" did not cause obvious growth abnormalities
during the fall and (2) plume fish did not remain at elevated temeratures for long periods of
time.*7 Since the plune will contact the botton during th( winter, the area tra y a t tract
incre3st.d re-bers of L'enthic org3nisms such as m d' and crayfish and this increased food
availability as well as the ability of notile fish to regulate their temperature erposures
behaviorally may corpensate for the accelerated metabolic demands *7 Osercrowding and subsequentloss of condition is expected to te negligible.

Cold shock. In the event of a rapid reactor shutdown, those fish acclimated to the warner water
of the discharge plume will experience cold shock as temperatures in the plume rapidly approachambient. This temperature drop will be greatly accelerated if forced circulation of anbient la6 e
water continues after reactor shutdJwt When ambient temperatures are close to the freezing point
of water, the ef fects of sudden terperature drops can be lethal . it In fact, a recent study indi-
c3tes that the rate of te"perature change dJring cold shock is 20 times more critical than duringheat shock. '

The applic3nt expects one schedJ1ed shutdown of about 6 weeks' duration and an undetermined nurber
of unscheduled shutdowns at Sterling each year (ER, p. 5.1-3n). At the applicant's Ginna Nuclear
Power Plant, unschedJied shutdowns have averaged lo/ year over the last 5 years cecause several
shutdowns nay reasonably be expected d; ring the winter months of operation and iTs ray range as

p*],,3 ,
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aigh as 23.5 F, the potential for cold shock fish kills will exist. The assunption that fish
prinarily reside in tha wamest portions of the plume, however, is not supported by the avai!able
da ta . 3 )* 'l '" 7 Many species that inaabit the plu-e daring the winter exhibit the ability to
traverse large tenperature gradients bl0'C) with no great ef fect on body terperature. A so,

the contact of a fish with a given isotherm na v be interni ttent. The length of residency may
vt y greatly but is usually substantially less tion naxinum.i' Since the abese stujies were

carried out on salmonid species, which nay te more sensitise than wanu ter g ecies to the sudJen
drops in tmperature that result fron a plant shJtewn, the staf f concludes that any nortality
resulting fron cold shock will be minimal and will not result in any regional or luewi je reoc-

tions i recruit;nent rates and standirl crops.

Gas W ersa_urftion. Because the solubilit/ of gases in water is inverselj oreportional to ten-t

perature, water already approaching gas saturation and then suitenly neated witnin the conder sers
of the proposed plant will likely exhibit te"porary supersaturation, particularly for nitrogen.
Conse@ ently, a plume of supers 3turated water will issue f rom the disch)rge can31, its t;oundar' _s
defined by the r3pidity with which equilibration is achieved. An/ fish entering the pluo* o-
canal, wuether through accidental entrainment or voli tion, runs tn risk of qas bubble disc se as
dissolved gases cnter the tissues of the fish ttrough the gills The direct cause of th ' , diwise,

physiolo]ically equivaient to the " bends" in '3n, is the famition of gas emboli in tissaes and
fluids as the gases are released fron solution. The disease nanifests itself ia various ways,
ranjing_from behavioral disturbaces and visible b; sles in the skin to russive lesions and
dea th . ' -

Al though naneroas occurrences of this dise3se nave been aswciated with hydroelectric plants and
even ratural developrents, few investiq3tions h w been directed at steam generating stations.
However, studies conju ted in the 0.4 mile lorq discharge canal of thc Marshall Steam Station on
Lake Norman, hrth Carolina, have shown that 13 specie < representira 9.2; of the total 3fA1 fisn
collected einibited external S rptom of g3s b 2ble disease. Some nnrtality was observed. ~ 1

On the basis of the available evidence, the staf f believes that tre proposed cooling syste will
likely qenerate a plune of nitrogen-supersaturatej witer. But, the arei of highest initial super-

saturation will be redated in the ple e by the ooling of the discharge water dJe * dilution with
mbient lake water. t 3 fish night also be displaced fro"1 those are3s of the plune containing the
hignest degree of supersaturation by the 3.' fp flow velocities at the outfall . Further, certain
species may be capable of detecting arejs of ' o ersaturation anj avoiding then, as was shown in
laboratory studies with Chinook sal"cn. ~ Tn" > tif f conclu bs that any rartali ty resul ting f ron
gas supersaturation will be -inimal .

Shorelire nigrations. Tne trerval pl e e fro the Sterling Poer Plant w pirallel the shoreline
and, on occasien, impinge upon it. An IR innery survey conducted by th< EIA ir.jicated that the
plure at Ginna contacted the shoreline for a H starce of apcroxim3te!y 1300 f t with an increaseolent. Similar increases in terperature of thein the ilsnore tv,;erature of 2 to OF abov _ '

ne3rsnore waters at the Sterling site ay pror pt a nMiigible delree of pr-ature smning and
hatching t ut should not ef fectively block the of fshore migr1tions of the smelt in mid-sfrer or
the alewife in late surrer and early f all . Likewise, the migratory moverent of the various
sal %nid species should not be i~peded, although bruan trout and chinook s3lnon ruf establish a
brief residency on the ther al plane 1; ring the spawning season in the f all . " ,17 These fish
should be able to pass bene 3th or around the plune. The elevated tergeratures in the discharge
area may interrupt the nornal mement p*tterns of the br%n bullhe3d, a semi-permanent local
resident.'' hever, the blocka]e will most likely be brief and no perna > ent behavioral aberra-
tions are e @ected.

The ennance"ent of local eutrcphication in the onshore area is eg ected to be ninimal . Eutrophica-
tion is controlled at any given time by a liniting nutrient, ano 3n increase in te~'perature

with only a minical increase in nutrient input may not stimlate an incre+se in primary prodac-
tivity. Suf ficient light is also required. Since the plant will directly provide a negligible
amount of additional nutrients to the lake ecosystem apart f rom what are already present, neither

increase in productivity nor a snif t in species composition tow >rJs a co,nunity domin3ted byan
blue-green algal species is expected. Although plark ton that have been killed as a result of
p1ssing through the condenser cooling systen ruy accu ulate in the disch3r"e area and provide a
potential source of nutrients, the nortality rate of entrained organis S was only 18.3: for a
rise of approximately 18'F across the condensers based on studies conducted at the Ginna site. '
Finally, the residence times of the algae in the heated effluents may not > long erough to create
bloons in response to elevated terperatures. Thus, ninimal nutrient inpu' together with short

residence times and frequent periods of high turbidity in the insho'e waters, will likely inhibit
any potential increase in either the abundance of blue-green algae or their period of occurrence.
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loop _134 tco and_ pytopl.ank top

The relatively few stujies extant on zucplark ton population responses to artificially increasedt er ;;e r a t u re indicate a general tendency for populations to incre3se with temperature, shart ofletnal levels. '

A stu @ at the Paradise Pow-r Plant on the Green River in rentuck y revealed
'

zooplank ton tc be highly abundant in warm water ;p to 96.TF. A sar plin g station near a
thernal discharge in a Texas reservoir reached te peratures as high as IC7.6'F in August, yet
annul zooplankton yields (particularly copepods and cladncerars) were greater here than atcooler stations '

Hvwever, lowest yields at this particular station occurred si-alt 3neouslywi th nif est sn 'er tmpera tures Fif teen miles M of the Sterlinq site at Nine Mile Point
% clear Station, investig3 tors have noted apparent increases in the standin] crops of
and , presrubly a result of therml addi tions4 '

Except for the i reJiate are3 of the discharge outfall, tenper3tures in the plure are not likely
to exceed the lethal levels for most alvl species for wnich tewerature inforr.ation is avail-
able.' The residenco tires of phytoplankters entrained in the plu e wi'l be too short for ten-
pe ra t u re to ef fect any significant shif ts in siec ies ccTosi tion.

The s taf f concl udes th1t zoo;>l ar k ton pro bc ti vi ty in the therral plum at Sterling will likely
en erience sa e depression d; ring tho hattest s yrer months and so e enMrcement daring the rest
of the yecr. This enh.inced projn tivitj will Cor cens 3 te for entrainrent losses to sone degree,

benthos

Except for the irr adiate area of the discharge outf all, tne staff anticipS e na direct thenol
ef fects on benthic invertebr3tet when a-bient terreratures exceed 33'F becaune the plu~e will
float cn th' cerface of the lake. Hoaever, when a tient w3ter tenperatures are belcw 33 F, the
pl um > will s1nk af ter cooling safficiently. For emple, given an er.bient tenperature of 33 F,
the staff's analysis indicates that the plu e will beuin to sink approxinately 1000 ft from the
di T c ha ri;o o;tfall ( p' u"e tWerature at this point equals 45'F). Benthic invertebrates and
botton fish, such as sculpins, in the path of tne sunken plume will esperience increases in ten-
peratures as hign as 12-F. If food is av3ilable, a teneficial increase in benthic prod;ctivityr ay well res al t, thus providing fora ge for fish attrac9d to tre plune.

5.5.2.2 D_i s c h i ry _o f b i o qi d i l_a n d o t h e r__cM_i c a l e f f l ue n_t 1

Section 3.6 describes thase chemicil ef fluents su) ject to release to Lake Ontario. The potential
impacts of the more important cho"Icals are addressed in the following discussion.

Chlorine

Biological fouling of the circulating and service water system will be controlled by three 20-nin
injections of 10; sodiun hyvchlorite solution into the intake water (at the prps) each day.
During chlcrination, the concentration of free available chlorine (molecular chlorine, hypochlorous
acid, or hj;ntnlorite ion) in the discharge will allow automtic adjastrent of chlorine injection
ra te throu? a feedback control r ecnanis- (R, p. 3.6-1).
Tho applicant provid-d ro esti'ites of total residual chlorine (free available plus combined)
concentrat icns expected in the disch arge stream, t.ut does propose addition of chlorine at a
level of 1 pn with a maximan fret avail 3ble cnlorine in the disch$rge of 0.5 ppm According to
the colicant, the resulting ccr antrations in the disch3rge will be in compliance with Environ-
tental Protection Agency Guidelires ' HJwever, compliance with EPA Guidelines limits only the
concentration of free available cFlorine that can be discharged and not the a cunt of conibined
residual chlcrine (that portion of the chlorire trat remains conbine; with atonia or nitrogencJs
compoJnds af ter the Chlorine dWand has been satisfied). cniorine de,and is the amount of chlorine
consumed in reaction with the oxidizable elvents in water and is a term used when referring to
the difference between the amount of chlorino injected into the w3 ter aad the total residual
chlorine rednin7 at the end of a specified period. Since chlorine demand fluctuates with time,
the amount of cnlorine that will be discharged cannot be predicted. Further, a retsure of only
the concentration of free available chlorine does not take into account the presence of combined
residual chlurine (e.g., as chloramines), which is also toxic; so, a criterion based exclusively

the concentration of free available chlorine is not a satisfactory safeguard for aquaticcn
c rqa n i sms .

Figure 5.9 sunnarizes the toxicity of total residJ sl chlorine to aquatic organisns (primarily
fish). The data points are not differentiated acc3rding to types of residual chlorine measured.Brangs'O review of the evidence, however, suggests that toxicities of the principal species of
residaal chlorine are of sufficient similarity to jus tify use of a measure cf total residel
chlorine to Jefine acute toxicity.
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Fig. 5.9. Sur.ary of resid;al chlorine toxicity data.

Most organisms entrained in the Sterling circulating water system during chlorination will prob-
ably die fron the high chlorine concentration actin] in concert with themal and rechanical
stresses. Tnese losses in thenselves would not likely be significant due to brevity of treatrent
(total of 1 hr/ day). However, the loss of fish terporarily entrained or residing in the discharge
pires during chlorination ray be high, particularly in winter when fish will tend to cengregate
in the w3m water of the plure.

Cated on the applicant's proposed chlorination schere, the staf f 'estirates that a raximun concen-
tra tion of 1.0 ppr tatal residual chlorine could Exist in the discharge ar2a (conservativelv
assur.ing no chlorire demand in the lake water). Applying dilution factors (Table 5.20) developed
in the themal pltre analysis to the total residual chlorine concentrations in the discharge and
based on infornation presented in Fig. S.9, toxic chlorine levels could exist covering 1400 acres
and extendin7 to 16,900 feet f rom the discharge resulting in exposure to a large number of aquatic
organisms. The staf f belims th3t the above estinate is conservative, realizing that chlorine
demand and decay of residuals will act to reduce the total residual chlorine below that estimated
by the s'aff. However, to ensure the protection of the aquatic biota in ti.e vicinity of the
Sterling Power Plant, the staf f believes that the cencentration of total residual chlorine at the
poin,. of discharge should be limited to a value not to exceed 0.1 ppn.

Coprrr and nickel

Corrosion of the copper-nickel alloy raterial in the rain condenser tubing will raise the con-
centrations of copper and nickel in the discharged cooling w3ter by ' bout 5 x 10-'+ ppn and
5 x 10 ppo respectively (ER, p. 3.6-1). Because these increments re,*esent concentrations
approxinately one order of ragnitude less than those found occurring naturally in nost U. 5,
waters, including Lake Michigan,62 the staff expects no toxic effects frm these slight
increases in copper and nickel.
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Table 5.20. D iution of residuas chiorme concentration m the
discharge plume at the Sterling Power Ptant for

annual average lake level conditions (staff's Case 13)
. -____ _ __ _ _ . _ _ _ - __ _.

Ch!orme concentrat on (ppm)*

as a function of
distance and time from

D+ stance f rom A ver age

d<scharge po,rt Ift) travel time (min) pomt of d:scharge (concentration
at pomt of dischaga)

01 ppm 0 5 ppm 10 ptxn

_ _ _ _ - . _ _ . . _ _ . _ _ _ _ _ _ . _ . _ . . _ _ . _ _ _ _ _

1.700 78 0 050 0 250 0 50

5.420 61 3 0 025 0 125 0 25 ,i _ ' ' 7L

' " d i d'
16.900 338 0 0 010 0 050 0.10

_ . . _ _ _ _ . _ . - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Sodium hydroxide and sulfuric acid

Section 3.6.2 describes the demineralizer regeneration effluents The use of sodium hydroxide
and sulfuric acid in regeneration will result in the discharge of sodiun sulfate to the discharge
canal. Dilution here will reduce sodium sulfate concentratior. to a maximum of 0.2 ppn and an
average of 0.02 ppn, concentrations far below those known to adversely affect aquatic organisms.C 3

Sanitary wastes

The sewage treatment facilities will be designed to treat sewage by the extended aeration process
and chlorination (ER, p. 3.7-1) to meet the limits established by the EPA in 40 CFR 133, " Secondary
Treatment Infomation" and other Federal and State regulations. Trea ted ef fluent, ranging from
0.004 cfs during nornal operation to 0.012 cfs daring shutdown, will discharge into Lake Ontario
via the discharge canal. Dilution of chlorine by a circulating water flow of 1860 cfs should
ensure the safety of aqJatic organisms. Slight increases in nutrients may stimulate primary pro-
ductivity in the discharge area, but the increased productivity would probably be undetectable.
A connercial service egaipped with proper facilities and necessary perrits will remove sewage
sludge (about 7 gpd during normal operation) offsite for disposal in conpliance with existing
State and Federal regulations (ER, pp. 3.7-1, 5.5-2).

ScourinS

The discharge of cooling water will cause some scouring in and near the discharge canal resulting
in sharp declires in densitie; of benthic organisms in the innediate area. The applicant estinates
that 3 to 6 acres of lake bottom will be scoured where the discharge velocity exceeds 1 fps. A
localized increase in turbidity will follow initial startup as loose sediments (silt and fine
sand with some gravel and traces of clay) are resuspended by the 3.7 fps discharge flow and trans-
ported by the littoral currents. No significant or long-term adverse impacts are expected from
either the increase in turbidity or the increase in sediments to the littoral drift system.
During plant cperation, the effect of the surface discharge on the velocity of the currents near
the lake bottom and the resuspension and entrainment of sediments will be negligible.

To a certain extent, the discharge flow may also reduce the intensity of wave activity directed
toward the shore and thereby reduce share erosion. This possibility can probably be ignored,
since both tne shoreline and the facility will be protected by the presence of a rip-rapped flood
control dike situated along the shoreline on eitter side of the discharge canal. This structure
will cut of f the supply of sedime1t currently furnishou to the lake by natural erosion processes
along the length of shoreline to be protected by the dike. The ef fect of the dike on the sediment
budget in the littoral zone will be mitig3ted by the applicant's plan to initiate a nourishment

if the monitoring of shore line erosion rates indicates that this is necessary."program
Thus the staf f concludes tha t the impact of the dike on littoral drif t should bo
acceptable, since the supply of sediment contributed to the lake will be maintained.

5.5.2.3 Intake effects

Impingement

The number of fisn likely to be impinged during operation of a thermal power plant is a function
of both biological and physical parameters. Biological parameters include the species in the
area and their abundarce, size, swimning speed, and seasonality, while physical parameters in-
clude factors such as intake design and location, the volume of water withdrawn, and the velocity
of the water approaching the intake ports. The intake structure proposed for the Sterling Power
Project is described and illustrated in Sect. 3.4.2.

Estimates of the potential annual impingenent at the Sterling site are based on observations of
the nurters of impinged fish collected on the intake screens at the Ginna Power Plant in 1973
and 1974 (Table 5.21 ) . The extrapolation of the impingement data at Ginna rather than Nine Mile
Point Unit I was based on the similarities in the intake design and location between the Ginna
and Sterling olants (Table 5.22 ). In order to obtain tne most reliable estimates of cumulative
(regional and lakewide) impacts, however, the data for both operating plants were useo. The
po;;alation of alewives more than any other fish species in Lake Ontario will sustain the greatest
impact as a result of impingenent. Game fish such as the smallnouth bass and various salmonid
species are impinged in relatively low numbers (Appendix B), but in 1973 the alewife constituted
91 and 97". of all the fish impinged at Ginna and Nine Mile Point Unit I respectively (Appendix B).
Similar values were found in 1974 when alewives comprised 93; of the impingement total at GinnaM

and 94 at both Nine Mile Point. Unit 1" and the Pickering Generating Station, a larger power
plant (2000 MWe) located near Toronto."
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Ta bl e 5. 21. Observed and predicted annual imp:ngernent of
Lake Ontario fish dse to power plant operation

Percent of
Numoer of fWi , g ,3, i,g ,

Pov.et p' ant imp ng 'd per y ear 3, g o . ,, s, cx g a

6(X 10 )
13' 10'

Ob.er ved imp ,rrn nt
G mna

1973 2 56 0 23 0 02
1974 2 02 0 10 0 02

Nme V4 Pamt 1
1973 4 63 0 45 0 41
1974 2 50 0 24 0 02

Pied c red mp nement
Ste-h ,/ 4 76 045 O G4

Sti e l ( 5 37 0 51 0 05
Ali va vs. V east enre

19 76 tVue = 1146A' 1G 54 1 57 0 16
1990 tN% ti 146, # ' 32 84 312 0 31

Lak ew.de

19 7ti (*.h\ e = 9 00f/ ' 47.35 4 50 0 45
1930 RMe = 23.5068 ' 123 58 11 74 1.17

_ . _ . - _ _ _ _ _

' A ssumes 95s of .me<nyd f 4sh to be tenives far c a:cu arnons of pred4cted
anrma! ,mp,nyrre' t f.rst coLmo assames a total atewife populaton of 10' fish,
and Pe rcor.d tolumn 46ames a tatal a:e6 fe population of 10'O f<sh

* E st mate berd c,n (11 an annuad imp nement at Gmna of 2 29 x 10 Osh6

(mean of the 1973 and 1' 74 saf3 a s), a,d (2) the asiampt on that irrp,ngemen'c

is a hnaar f ar :t or. of the amount of water w4thdr aan (5' ng withdrawal rate
is 2 08 t.mes t* at of G r "a!

' E st mate based on the auurnpt.un t%t <mpingment is a Imear forchon of
g e atmg capac<ty of t% pt a r t WWel. An av er age vole of 4673 f mtN r

irrp.' ci per FAe based cio d.ita for 19 73 4,d 19 74 at G nn.a a is used in tr e
calcular Ons

# E st mate t,awd on ee assarret.on m Footnote c and the onumpton of

+ wissi.e use of once tNow r.ouhng An awe age veue of 5257 f sh per VAen

Im% , o+ the 19 73 and 19 74 .mpma..r, eat num esan used .n the cad'eton

at G.nna and N re V.le Po.or U%t 1)
" P . .c h s t ,-r Gas and E tectr'c CorporaSon A n ar.c n to tee ven Yoa

St.ite B :sid on ['er tr:c Gextar an Set ng and tre Evanonnent 1% a w). vet 4
Na omt-r 1975. T aue 316 41

'Lette oom E R E f fe', Superv sor of Enoronmenw Sta es at Ontro

H ,d.o t a P A laatsm New York State Putmc Serv ce Comm soon June 30.

1975

Table 5. 22, comparison of the intake design parameters of the sternng.
Gmna. and Nine M.le Point Unit 1 Power Plants

St e, t ng' G.nna" Nme M.:e Famt 1 C

d' a* *
(1150 M a d (4 M VWe) (610 VWei

-__ _ . . . _
_ -

Volume of wate w ted awn (cfs) 1860 892 000

in tak e locar.on
D*pth (f th 35 5 33 18

D+ stance tr om shore (f t| 4200 3100 850

Vehx ty

At the mrah e mots (fos) 15 08 20
la the ntake tunnel (fps) 10 1 11 0 80

At the travehng screens ifos) 22 08 08

. . _ - . . - - - - _ - - - _ - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - -

* E R , Sec t 3421-
"U S Atam,c Energy Comm.ss.on, Daertorate of Licensmq Ema/ Evvnvomental Starernent. m , ,_ $ 4 p

I '. 1R E Ginna Nac!esr Paner P'sw Dock et Na 50 244. Decembar 1973 I' | ,JI ' J
'U S Atam>c E nergy Con.mssa>n D8tectorate of L consn Fma! Envorontrevra! Statement.

Nme MJe Pomt Nur! ear Station Un.t 1. Den k et Na 50 220. January 1974
' pOl* /
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Historically, the alewifa appears to have been a grossly underutiliu d pecies in Lake Ontario
due to a pocity of pre * tors and corrercial fishi~) pressures. Al thoujn it can be argued trat
power plant intakes are simply predators cn a fluctuatin 1 but generally super 3bundant alwife
population, the fact trat the State of New York and tne Province of Ontario are atte stin; to
establish a salmonid fishery based on this f orage f,sn shJul d be e unasized. Tabl e E.z2 oreser t,
the nu bers of salmonids stock ed f or 1973 and 19N and estirates for l975. Tne cc ,etition of
salmcnids and pcwer plant predators for a'.awives could ccnceiv3Dly pmvide N incr- ental
increase in alewife nortality ' a din) to the diminishrent of alewife stecks falloaed bj a reduc-
tico in the sal onid populations On the other n3nd, i f dininist ent of tr.e alewife population
allowed a recovery of other forage fish stocks, so~ of which nay be superier to th ' alenite,
the net ivact on the total fisnery could be beneficial, altnou;n some of th se n ecies naj also
prove v;lnerable to impingement or entrairrrent The st3f f ha s pro vided tuese wi dely dif ferent
scenarios of potential irpacts to illustrate the dif ficulty in eval u ttin ; t' o al t i a te i ;^ 3 c t o f

pewer plants on 'he Lak e Ontario fistery. _,ertheless, the s taf f h 3s a s ,ur ed in: t the alewi fe

is important to the development of grefish pcpalations as a forale fisn. Until the dra nics of
alewife populations are more fully understood, tM stocks mJst be protected as ;cn as possible.

T a b l e 5. 2 3. summary ot La e oniano sa! mon.d stotong program. 1973-1975

D- pri rt Yv
Spm n "a

1973 19/4 1975^

Ch Y 214 900 147.000 1s0 000
C< > h o Y 433 400
C. .h 3 F 14 900
Chotk ' 700 000 075 000 9 75 Ono

CChm A f 224 500
c t enea<1 Y 100 2U0 o(N)
Br w tr%t Y 60 3no no con go o 30

Laketm d Y W 000 llo nno
*Lake tr- 2t F 900 00q

R rr t=m to .t Y 15 000
#H a ett w to ut F % 000

3k d e Y t ti 000

"Y , a ,r up . F fd f 34 mp f y qfay, my

^ 1975 * ms n weaws
'stm ke s tn Cen
b i k *tjty 94 Ysub sye Dw tm 0f E m, 3 al CO 3- ;n

"n W1tu Fe.t. q 7.* e +

s . , ' ty r N Y *,

E .Oi ' 'lj76*
(

Finally, the addition of Sterlini (1150 MWe) alone to the present Lake Ontario pcwer pool ( E05
Ne) would result in a 0.05 and a 0.57 increase in tro cropoin] of t' e alewife papalatior s

1assanin ; standinq crops of 10 ; and 10' fish respectively. The staf f concludes thit the rm ;ional
and lakewide inpacts resulting from the i* pingement of fish at the Sterlin] Power Project are
acceptable bJt that sore reduction in local standing Crop 3 dnd rocruitrent rdtes is possible. A
discussion n' 9itigative reasures to be taken to ninimize the i%act' on the local fish pcpula-
tions follous

A fairly strong case can be -ade for the possibility that a large majority of the alewives
i pinged at Ginna in March and April were eitter dead or dyin) price to irpinge~ent as a result
of themal shocks anc other natural stresses, in which case impin N ett wo j d be of ruch less
concern. These periods of pe3k impingement rates have been largely res;orcible for the m.agnitude
of the annual impinjenent es tinate. For exa"ple, more than 91 of the total annu31 alewife
irpingement occured daring April and May at both Ginn3' and Nine Mile Poirt Unit 1 in 1973
and also at G1nna in 1974. ' ' Inat massive die-of f s occur dJring these nCnths is well doCT Cnted.
Inpingement stulies at Ginna suggest that ratural cold shock figured importantly darin 1 tro
highest impingenent rates because anbient lake temperatures (35 F) were below thost knaan to
severely s tres s al ewi ves''. " (EP, Vol . A, Appendi x 2G) . A recent study has shown the ul tinate
lower lethal tenperature for this species to be approxinately 37--F. 71 Cold-stressed alewives and
smelt (the latter of which co prises appro>inately 2 to 6s of the tetal i pingement nurbers) "ay
be unable to respond to the sti~ulus created by water flowing throago the Sterling intake ports

n .

"*"' 4 4 f
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at l .5 fps cnd, consequently, may not swim upcurrent and away from the intake. Indeed, resul ts
from an experimental impingement study cnnducted at the Ginna Power Plant indicated that larger
numbers of both alewives and snelt were impinged at an intake velocity of 1.3 fps than at a
velocity of 0.8 fps (Table 5.24).

Table 5.24. Mean number of fish empmged per
hour at different approach velocities from

March 12 to May 15,1975,
at the Gmna Power Plant

.__

Mean number
of fish impenqM

Species per hour

(approach ve|ocity)

0 8 f ps' 1 3 f ps'
._-_ __ _ _ _ _ _ _

A tewif e

Adult 9 14 34 81
Juvende 007 0 73

Rambow Smett
Adult 8.30 38 40
Juvende 3 80 4 32

Three spine stdieback 12 61 26 48

Others 36S 2 04

Total 3757 106 77
_ _ _ _ . . _ _ _ _

'To obtarn approach velocitses at the mtak e pm ts
of o 8 ar.d 1.3 fos. the romping rate ws varied At
0 8 fps. one pump was operaung at 245 000 gem. at
13 fps. two pumps were operatmg with a total flow
of 395.000 gom The tabular value, above have been

corrected for th's dzf ference in flow by rnutt ply og
the number cf f.sh imp.ngM per hour at o 8 f as by
16122. the d3*erance between the h4gh an.1 low
if0W ra|es

Source R ochester Gas and Electric Corprwatmn.
AppWatson to tre New York State Bowd on Eia toc
Gereerion Sitwg ami the Enoronmmt (%iex)
voi 4 Novemtwr i975 Appendin 11 A

Finally, it should be noted that several species, especially the alewife and rainbow smelt, may
be susceptible to stresses other than those that are strictly thermal in origin. Stresses
resulting from being transported through the intake tunnel, imoinged on the traveling screen,
carried down the sluiceway, and finally passed into the discharge canal may, in part, account
for the low survival of impinged alewives and smelt that was observed in studies conducted at
Ginna and Nine Mile Point Unit 1 (Table 5.25). Thus the staf f concludes that mitigative measures
taken to reduce the impingement of alewives and smelt, which together can constitute as much as
991 of the total impingement, must ultimately be directed at reducing the numbers of fish entering
the intake structure itself.

According to the applicant (ER, p. 3.4-2), the proposed intake structure will incorporate the
following design features to minimize entrainment of fish:

(1) The lower edge of the intake ports will be placed 6 f t off the lake bottom to
avoid entrainment of bottom fish and larger fish that may spend a substantial
fr' ction of the day on the bottom;

(2) Solid, vertical walls will extend from the bottom of the intake ports to the lake
botton, thereby elimnating overhangs attractive to fish as shelter.

(3) Three of the intake ports on the "down-wave" side of the structure will be closed
to minimize entrainment of fish seeking shelter from waves; . g,

7 79) b .; d.
3_ 1 ',, /'
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Tabl e 5.25. Estimates of percent survival of impinged fish at the
Gmna and Nine Mile Pomt Unit 1 Power Plants

Ginna Nine M,le Pomt Un,t 1
_ _

1973' 1974^ 1974C

S pec +s Number of Mean Number cf Mean Number of Mean

f.sh tntx1 annual f ah tmted annud $sh tested annual

su vival a.) (n) survival (%) (n) survwal KiIni r

Atew fe 339 4 11 37 20,870 13 0

(11)# (0 01

Rambow smelt 649 8 1435 27 7 5.502 42
(482)# (6 0)

Giliard shad N A" NA 6 33 3 305 24 3

Theee some stickleback 58 79 42 26 2 73 41

Wh:te perch 109 29 43 34 9 NA NA

Smalmouth bass 11 100 16 75 0 NA NA

Motoed sculmn 62 77 52 96 2 NA NA

Spotta 1 sh.ner 116 63 Bo 28.7 NA NA

Lak e chub 132 49 81 92 6 NA NA

_ ~ _ _ _ _ _ _ . . ____ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _

# F,sh taken from sluiceaay and placs1 mio a holdmg ta^k 16 ft m d,ameter and 1 ft deep) for 24 he at ambiert
lake temperature (E R. Tabfe 7317 4)

* Fish taken from slu,ceway and piaced mto 4 ft X 2 f t metal tubs or ovat tank (4 ft X 8 f t X 3 ft) for varymg
lengths of time (4 to 96 hr) at arrbient lake temperature (Rochester Gas a,d Elatnc Corporation, App /n arion to
the New York Sine Board on Eterinc Generation S.rmg and the Environment (%/ ear), vol 4, Navember 1975.
Tataes I through 16.

' Fish taken from f.sh basket Iccated at the jun(.teon of the screen wash sluiceway and the discharge canal after
bemg washed from travelmg screens by water at a pressare rangmg from 133 to 155 psi Fish were exposed to the
heated discharged for 1 to 4 mm (.1T = 25 F) ar'd observed af er 45 min (Lawter, % tush v. and Skel|ey Eng neees),t

19/J Nme M,/e Po,nr Aqvsfic Ecology Srvd es vol II. Chapters Vil through X, December 1975.
uveniles

'No data available.

(4) Water will pass hor izontally through the ports at 1.5 fps to enhance detection and
subsequent avoidance by fish near the structure;

(5) The inner walls of the intake ports will be roughened to further warn fish of danger
through increased turbulence;

(6) The structure will be located in 35.5 f t of water, 4200 f t offshore.

The staf f agrees that items (1), (2), and (6) will help to reduce entrainment of fish. Fathom-
etric studies performed by the applicant at Sterling and Ginna suggest that fish abundance
enerally declines beyond approximately 2000 to 3000 f t offshore and depths of about 25 f t',2
ER, Sect. 5.1) . Fish larvae tend to concentrate closer inshore as a rule.

Closur of "dowr-wave" ports might provide some protection against entrainment, but the resulting
ir in intake velocity cculd more than balance this mitigative measure. Whether roughening
o .. _r walls of intake ports will measurably diminish entrainment is unknown.

While agreeing that horizontal flow of intake water is superior to vertical flows in warning fish
of danger, the staff questions the value of high intdke velocities. The applicant argues that
high velocitie- (in this case 1.5 fps or higher) generate turbulence that warns fish of danger.
However, the staff is unaware of any demonstration that the turbulence will be sufficient to alert
fish to danger or that the fish, once alerted, can overcone the intake current. Swim speed data
suggest that many fish, especially small adults and juveniles, fail to overcome intake velocities
greater than 0.5 to 1.0 fps.m,72 Since fish are poikilotherms (bedy temperature approximates
that of the environment), their swim speeds vary inversely with ambient temperature, with the
result that fish are particularly susceptible ta impingement during the coldest mcnths of winter
and r,pring. Large fish impingement counts have been reported in winter months where intake
velocities exceeded 0.5 fps."

OU"}
'Gq,e 3 4

c / L/ ! '] i i



5-42

7The applicant has recently comnitted 3 to a naximJa intake veloci ty of 0.3 fps and the staf f con-
curs on this decision. Justification for this low velocity has been discussed previously and,
in sunnary, is based on the following evidence: (1) more than 901 of the fisn impinged are
alewives; (2) the hignest impingenent rates occur when the fish are cold-stressed and migrating
to inshore waters, thus, they may be incapable of responding to stimuli such as increased current

be applied before the fish are actually impinged; and (gesting that the mitigative measures must
flows; (3) survival rates of impinged fish are low, sua

4) experimental impingement studies con-
ducted at Ginna resulted in higher impingement rates for alewives at the higher approach velocity.
An approach velocity of 0.8 fps will not reduce the impingement rate to zero; however, i t should
ensure that any reductions in the standing crop and recruitment rates of alewives will be minimal.

Finally, the applicant will install a Ristroph Traveling Screen system at the Sterling facility.M
This system will include a gentle screen wash. Since the screens will be operated continuously,
retention times of fish on the screens will be approximately two min. This systen has been
installed at the Surry Power Station on the James River in Virginia, where survival rates of
impinged fish exceed 90e The staff agrees that this systen should increase the survival rates
for most species over those observed at Ginna and Nine Mile Point Unit 1. Specifically, the

survival of impinged gamefish such as the smallmouth bass and the various salmonid species may
approach 100 However, the staf f concludes that the increase in the survival of alewives and
rainbow smelt will not appro3cn 100?, but will be substantially less due to the condition of the
individuals of these species at the time of impingement.

If the fish are returned to the upper portion of the 13J-f t discharge canal, thermal and chemical
stress may ensue and the value of the Pistroph traveling screen system may be lost. Since the
survival studies at Ginna did ~ot ind u b crosure of the fish to the discharge and because the
studies at Nine Mile Point included only very brief exposures (1 to 4 min), the staf f reco:Tm nds
that the fish be returned to the discMrge canal at a point close to the lake. With the applica-
tion of these nitigative measures, the staff concluJes that the impact of the Sterling facility
on the resident fish populations near the site will be acceptable.

E n tra i nr'e n t

The intake structure for the circulating water systen will lie on the 35.5-f t depth contour
(mean lake elevation) 4200 f t of fshore (ER, Fig. 3.4-3). Tne u:.per and lower edges of the 10
intake ports will lie 16.5 f t and 29.5 f t below mean lake elevation respectively. The lower
ed es will be 6 f t above the botton. For a nore detailed discussion of the circulating water

3

system, see Sect. 3. 4. 2.

Maxinum tenperature increase across the condenser (f.T) will be 23.3"F dJring danu3Fy, february.
and March of an average year. Thus, organisms entrained at an a-tient lake temperature of 33'F
would be exposed to a maximum temerature of 56'F. Within 14.6 nin of discharge, the temperature
in the plume would drop to 43'F. Fron April through Nove-ber durirq an average year, the aT is
expected to be 19.3"F, resultinq in a te perature of 86.3'F in the condensers in August. Under
worst-case conditions (ambient lake terperature of 75"F), the naxinum temperature in the condensers
will reach 94.3 F.

Water entering the intake structure at 1860 cfs will inevitably bring aquitic organisms along.
Large numbers of phytoplankton, zooplankton, innature fish, and, on occasion, smaller numbers of

will pass through the 3/8-in. mesh traveling screens and onbenthic organisns such as ,:-

to the condensers, where they will experience thernal, mechanical, and chemical shocks. Table
3.3 presents expected retention times in each section of the circulating water system

Ef fects on plankton. Several phytoplankton entrainment studies indicate that increases in
prodJctivity of entrained plankton of ten follow during the colder months, followed by a decrease
when ambient tempera tures exceed 60 to 70'F. 3 5,",7" Phytoplankton and zooplankton surviving
entrainment may exhibit sablethal ef fects such as reduced photosynthesis or reproductive potential .
However, investigations at Indian Point revealed no observable damage or change in growth rates
of entrained ph toplankton.75 Siqnificantly, Sterling 'i wi thdraw cooling water from the 15-/
to 29-ft-depth range under norn31 lake elevation. At t e depths, phytoplankton densities should
be less than those near the surf ace.

Zooplankton r>ortalities, as reported in various entrainment studies, range from around 3 to
100: 3 > > " > 7 '* 3 7 f' At the Millstone Point plart cn Lcng Island Sound ( .T = 23.4 F), 70t of the
entrained copepods were lost, apparently as a result of mechanical or hydraulic stresses."
On the other hand, differences in zooplankton mortality between intake and discharge at four
California coastal plants (ai range of 16 to 27"F) averaged less than 6;.76 An 18: no rtal i ty
rate was ob>erved for all plankters (?.T=18"F) at Ginna.t~ Davies and Jensen77 noted decreases
in zooplankton abundance in water discharged from the condensers (aT = 11 to 36'F) of three mid-
Atlantic power plants during sunner but observed no dereases of populations in the receiving
waters. "
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diven sublethal temperature increases, the available evidence su%ests that entrainment mortality
varies direc*ly with increasing size of entrained organisms. ' .' Generally, phytoplankton
appear least harned by entrainnent, small zocplankton sustain sonewhat greater rortality, and
larger zcmlankton emerience the greatest Portality. 3'd * * 7 Ichtnyoplankton an j 4rly juvenile
fish entraine:ent nurtality probably approaches 100 at many piants, nuch of the m : slity being
a esult of rechanical damage.

Martality and other adverse effects of entrainrjent, as sunested by nu"erous studies at power
plants and laboratories throughout the nation, ' vary tremendausly according to species, season,
amt,ient te pera ture, tT, water chemistry, and many other parameter s. Thus, accurate predictions
of mortality and sublethal effects at a pecposed plant are difficult.

Although no quantitative assessrent of cntrain~'ent mortality at Sterling can be nade on the basis
of data from other plants, the st3ff believes a large fraction of phytcplankton and zGop'vkton
will survive passage through the circulating water systen during the cooler months. During *te
hot ter sunner months and during chlorina tion, r:crtality nay approach 1031 for some species.
However, the dead plankton will still be available as food for predators and scavenlers, and the
rapid population turnover of these species should ensure re-establisM ent of pre-entraiment
densities and species composition a few hundred yards bejand the discharge canal. Tne s ta f f co,-
cludes that any decreases in plankton abJndance or shif ts in species composition as a result of
entrainment will be seasonal, highly localized, and of no consequense to Lake Ontario as a wnole.

Effects on fish engs and larvae. Irmture fish r. ave neither tne rapid population tucnover nor
the capacity for survival of entrainment displayed by other eiereats of the plankton. Ycang fish
will encounter all the hazards described for entrapped adJit fish as far as the traveling screens,
particularly since nany young fish will have already developed swin bladders and W 11 risk drage
in the punos before injection into the condensers and subsequent mechanical, thermal, and cPical
shocks, Upor discharge, those still alive may suf fer heightened predation due to their dis-
orientation and weakened condition, and they will face further then"al egosure and nossible gas
bubble disease. M''~ At most operating plants for which data are available, ichthjeplankton
entrainment nortality has generally ranged from 9) to 100s 7) For these reasons, the staf f has
assumed 100I mortality for ichthjoplankton entrained at Sterling.

2

Fish egg densities exceeding 20,000 eggs /- of lake botton were occasionally observed at the
S terling site. However, densities were greatest by far at the 2- anj Gn contours and decreased
dramatically beyond 5 m (ER, Appendix A74.1-2). Due to the denrsal and adhesive nature of fish
eggs likely to occur in the area, the staff foresees no adverse effectc on area fish populations
resul ting from entrainment of eggs

Fish larvae were rela tively abundant at Sterling. During May and June 1973, larval densities at
the site ranged as high as 1.76 larvae /m3 a t nid-depth in wa ter 5 n deep. Densities greater than
1.0/n2 also occurred in July and early August. The rean density for all sarpling ef forts was
0. 6G/m L Clupeid larvae (probably alewives) were nost abundant followed by serranid larvae and
larvae of centrarchids, cyprinids, and perch.' Fron May 9 tnrom AugJst lb, l974, lne nean
larval density was 0.023 larvae /m , only 2.3: of the mean density obtaired in 1973 for the samei

period and stations (1.014 larvae /m ); see Table 5.26.3

Table 5.26. F nhlarvae abundaace - L ake Ontano at the Sterhng ute Yay- August
_.
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Alewives and shiners comprised 82.4 and 11.2t of the larvae collected in 1974 respectively.
Sunfish (2.95), rainbow smelt (1.77), darters and yellow perch (0.65 each|, and sculpins and
white perch (0.35 each) comprised the renainder of the larvae found at the Sterling site.

The applicant directed sonewhat sporadic sampling efforts at the surface and mid-depths of the
11 and 18 m contours during 1974 (Table 5.27) and did not sample at night in either year. Several
conservative appro3ches were taken to obtain estimates of potential annual losses of larval fish
due to entrainment (Table 5.26). First, losses were estimated using mean density at mid-depth
at the 5 m contour where the sampling effort was substantially greater than at the 11 m mid-depth
station. Estimates were also made on the basis of larval densities at the surface of the 11 m
contour. Ichthyoplankton studies at Nine Mils Point Unit I were conducted in 1974 and approxi-
mately 2000 tow samples were taken.*1 Densities during the day were, on the average,1.59 times
higher at the surface then at mid-depth and were 1.64 times lower in deeper water (40 ft), as
compared with the rore shallow areas near shore (20 ft). Thus the use of data collected from
11 m station (at the surface) and the 5 m station (at mid-depth) yields conservati ? estimatee of
entrainment potential. Finally, the staff used densities observed in 1973 b) extrapolating to
the 11 m contour using the density gradient (decline in nunbers fron inshore to offshore areas)
found in 1974. Since the applicant included all imature fish that were less than 50 m in his
definition of ' larvae,' nany of the ichthpplankton taken in 1973 nay have been too large to pass
through the 3/8-in, mesh of the vertical traveling screens. No estma tes were made of entrainaent
based on the densities of juveniles obtained in 197:, since fish that are larger than 40 m are
probably impinged ra ther than entrained. Rainbow suelt as small as 25 mm were, in fact, impinged
at Nine Mile Point Unit 1."2

The number of larvae entraincd based on these different density values was used to calculate the
potential number of two-year-olds that would be lost if the larvae were subject only to natural
Fo r ta l i t i e s . The assumption that the natural annual survival of larvae is 0.035 is based on
fecundities of fish f ound in the Great Lakes as reported in the li terature.d b d 5

Table 5.27. Potential annual entramment of fuh larvae
at the Sterl.ng Power Protect. May throigh August'
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The staff concludes that a potential loss of 3.2 x 105 two-year-olds per year as a result of the
entrainment of larvae will not significantly affect the standing crops or recruitment rates of
the resident fisF populations at the site. Since these estimates are conservative and because
there is li le vidence that the inshore w3ters of the Sterling site are superior as a nursery
to most other relatively undisturbed inshore area of Lake Ontario, losses of this magnitude will
not result in a substantial impact on the fisheries in Lake Ontario.

5.6 EFFECTS ON THE COMMUNIT)

5.6.1 Pnysical impacts

Air pollution from occasional operation of diesel engines on emergency equipment will not be
significant. Such operation will occur infrequently and be of short duration, and the emission
involved will neet applicable standards (ER, Sect. 10.10.3.2.1).

No pollution of groundw3ter resources by chemicals is exoected (ER, Sect. 10.10.2.2.1). During
pormanent operation of the plant, sani tary wastes will be giveq secondary treatment and chlorina-
tion prior to discharge. An extended aeration unit will also be involved in treating the wastes
(ER, Sect. 10.6). The treated wastes, ranging in volume from 2500 to 7500 gpd, will be diluted
in the discharge canal by about 834,000 gal of circulation and service water per minute 50 that
the resulting concentrations will be too los to affect the lake in a measurable manner (ER, Sect.
5.5.1). A maximum quantity of 21 gpd of sewage sludge will be produced during shutdown periods,
once plant operation has started. Since this is less than the maximum produced during the period
of peak construction activity, it should have a correspondingly lesser impact and should place
little strain on existing disposal sites. No gr indwater will be used during plant operation.
All water needs will be met from Lake Ontario; tnus, there will be no effect on nearby wells
(ER, Sect. 10.10.2.1.1).

Transportation of the operating personnel is expected to have only a minar impact on traffic.
The ro3ds that were upgraded or were already capable of carry;ng the loads during construction
will be more than adequate for continued use during plant oper 3 tion.

The terrain in the general vicinity of the site ca sists pri narily of rolling hills; thus, the
view of the plant from the landaard direction will be blocked to a large extant by the hills and
by vegetation. It will, however, be visible from the l ake (Fig. 3.1) and nearby shoreline, but
the staf f believes this will represent a minor visual inpact.

5.6.2 Population growth and ojerating personnel income

About 156 persons are estinated to be employed in the operation of tne plant. Selaries and wages
are expected to be in excess of 53.6 million/ year beginning in 1954 (ER, Sect. 3.1.3.2.4).

The applicant estimates that perhaps 120 enployees wou? d represent nescomers to the area. If the
average household size for New York (3.01 persons / household)h is as3umed, approximately 360
individJals would move into the area (0.x increase in the area porulation).

5.6.3 Impac t on comunity_ services

The availability of housing in the general area is discussed in Sects. 4.1.3.3 and 8.2.2.3.
Sufficient housing is expected to be available 'or the operating forces as the construction
phase ends. In the staff's judgement, the impact of the new residents on the comunities in which
they reside will be minor because their numbers are expected to be small in relation to the exist-
inj population. The taxes the new residents will pay will compensate their local comunities
for any additional required services.

5.6.4 Impact _on local institutions

The principal institutions that might be affected by the pernanent work force are the local
school systems. However, since the total influx of operating personnel will be relatively small
in relation to existing populations, the staff does not expect significant effects on any of the
local school systems. The staff expects no other local institutions to be significantly af fected.

Taxes paid by the utility will offset any costs incurred by the operation of the plant. The
applicant estimates that the total full value of the plant will exceed $1 billion, which will re-
sult in about $10 million in annual real property taxes (ER, Sect. 8.1.3.1). The recipients of
the local property taxes are expected to be Cayuga County, Hannibal Central School District, and
the town of Sterling. Taxes also will be paid in the form of gross income, gross earnings, excess
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dividends, unemployment, highway use of New York State, Federal incoc.e and unemployment, and -

Cayuga County sales and use (ER, Sect. 8.1.3.1).

5.6.5 Impact on recreational capacity _of_the area
,

The extensive local recreational capacity of the icrediate region was discussed in Sect. 4.4.5
above. Because a relatively small number of operating personnel will nove into the area and
because the recreational opportunities currently available are expected to continue through the .-

life of the plant, the staff expects only minor impacts on recreational facilities. Operation of ." .
the plant itself will affect the recreational capacity of the area because no access will be per-
mitted within the fenced area. However, this loss is judged to be of only minor significance.

- 5.6.6 Conclusions
s .

The staff concludes that the impacts on the corr 1 unity as a result of operation of the Sterling
plant are acceptable.
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6. ENVIRONMENTAL MEASUREMENTS AND MONITORING FROPAM

6.1 PR EOPE RAT IONAL

6.1.1 yydrological

The applicant has underta: en various studies of tne hydrothernal conditions at the Sterling site.
Fron August 1971 to April 1974, terperatures were recorded on a biweekly or nonthly b3 sis,
weather permi tting. These ne3surements were made at l-n depth increnents at four or rore off-
shore samplini stations near the site. Additional verti:al terperature profiles at four stations
were measured by the New York State Atonic and Space Development Authority in August and September
1971. The results of these programs are contained in the ER, Appendix 2F.

From July to Novencer 1973 anc during part of July 1974, current speed and direc icn nere moni-
tored by continuously recording meters mounted at about 8- and 17-f t deptns en a tower in 25 f t
of water. The tower was located about 2600 f t offshore, as shown in Fig. 6.l . This data was
ised to proddCe a series of current roses, which are presented in the ER, Appendix 2F and Sect.
2.5. Current neasurerents wcre also rude in 50 f t of w3ter, but these have not been reported

Fron August 8 through August 29 a dje dispersicn study was performed by the applicant. Fluo-
rescent dye was 'eleased at e ccntinuous rate of 0.598 lb/hr, corresponding to a heat rejection
ra te o f 2 520 H/ t . Dye concentrations were tracked daily by an instru ented boat for as long as
they were detectable, and isoconcentration n1ps were prepared. Dje reasurenents were corrected
for backg. ound flt orescence. The injection point w3s located about I nile W of the proposed
di, charge and 492 f t f ron shore (Fig. 6.1) to ?artially simulate the of fshore nomentum of the
thermal discharge. On August 14, a large slug of dye was released due to an equipment ral func-
tion. This slug was tracked, and its dispersion was used to estinate eddf dif fusion at the site.
On November 20 and 21, dye streaks were used to study patterns of horizontal velocity shear.
The results of these dye studies a e presented in the ER, Appendix 2A .

The pattern of naturall; occurring surface tenperat ares at Sterling has been studied by re-
searchers fron the Lake Ontario Environmental Labaratory of the State Uni, College at.f
Oswego, New York.1 Twen .y-three isothern raps have been prepared from airborne infrared radia-
tion thernonetry dita collected from April 1973 to May 1974 A typical map is presented in
Fig. 6.2. The use of a single terperature to characterize the then131 state of tne a~bient
water cbviously yields a gross approximation.

6.1. 2 Me teorol ogi c al

The applicant has installed a 240-f t-high meteorological tower 3 00 f t E of the reac tor corplex.
Wind speed, wind direction, ano air te: peratures are reasured at the 33 ,150 , and 340-f t
levels on the tower (ER, Sect. 6.1.3). Dewpoint te~perature is neasured at the 31- and 340-f t
levels and wind fluctuation angles (vert; cal and horizontal) are neasured at the 150-f t level .
Verticel tenperature dif ferences are neasured between the 33- and 150-f t levels and between the
33- a-d 340-f t levels. Precipitation is measured at ground level (ER, Sect. 6.1.3). This on-
site meteorological program, which became operational in December 1972, conforns to the recon-
nendations of Pegulatory Guide 1.23, '

ic. .
>

The applicant has provided a full year of rettorological data collected during the period fron
May 13,1973, to May 13,1974, using the cnsite t ysten (ER, Sect. 6.1.3). The staff's dispersion
estimates, based on these data, were made using the joint frejaency distributions of wind speed
and direction at the 33-f t level and atmospheric stability based on the vertical temperature
dif ference between the 33- and 150-f t levels. Tne joint recovery rate for these data was 94:
A Gaussian diffusion model, assuming a ground-level release with adjus tnents for building wake
effects, was used to nake estinates of relative atnospheric dispersion (3/Q) values at the various
distances and directions fron the site, as specified in Sect. 5. 3 *
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6.1. 3 Ecological

6.1.3.1 _ Terrestrial

The applicant has obtained baseline data on terrestrial biota. These studies and subsequent
preconstruction studies will be used in assessing the ul timate ?f'ects of site preparation and
construction. The baseline study was designed to establish quantitative and qualitative data
on terrestrial ecosystems of the site. Chapter 6 of the Environmental Report contains a sumary
of the preconstruction and the preoperational terrestrial rionitoring program The staff has re-

viewed these programs and tinds them quite adequate.

6.1.3.2 A uatic3

Baseline studies

The Lake Ontario Environmental Laboratory (LOTEL), State Universit/ College at Oswego, conducted
baseline ecological sampling of Lake Ontario and inland streams and wetlands at the Sterling
site from October 1972 through August 1974 for the applicant From September 1971 through August
1972, preliminary and less intensive site surveys were preformed by LOTEL for the New York State
Atomic and Space Development Authority. The applicant repoJted the results in tne ER, Sect. 2.7
and Appendix 2F, and in other docrents.'d The various nunities srpled, methods used, and
schedules followed are described in some detail ir Sect. 6.1 of the ER and are sumarized in
Table 6.1 of this statement. Fig. 6.1 shows transects and stations s 3" pled in Lake Ontario.

Tat >le 61. Summary of the apphcant's biseline samphng of area aquatic ecology
_ _ _ . _ . _ . . _ _ _ _ - . ._ _ _ _ - _ _ _ . _ _ _ - . _ _ _ _ _ _ _ _ _ - _ _ . -
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Although the applicant's ichthyoplankton sampling program failed to adequately census temporal
changes in the density of the larval fish populations at the mid-depth station of the 11 m contour,
the staff concludes that further sampling is not needed to adequately assess the impact of entrain-
ment during operation of the Sterling Power Project. The staff's estimate of a potential loss of
3.2 x 10' two-year-old fish is highly conservative and represents the naximum loss to be expected.
Since a loss of this magnitude will not result in any long-term adverse impacts on the populations
in the lake, further baseline sampling would only serve to refine and possibly reduce this
estinate.

The inland streans and wetlands baseline studies should also be adequate to enable assessment of
impacts of construction and potential impacts of operation of the Sterling Power Project on
streams and wetlands. However, upon commencement of construction, the staf f will require the
applicant to monitor TSS and TDS of runof f discharged from construction areas on a weekly basis.

Interim lake monitoring

Following completion of the baseline studies and prior to comencement af operational studies,
the applicant will conduct a less intensive menitoring program keyed on a few important organisms

: : E; m, and fish. Fathometer runs and a series of trap nets will be usedsuch as ,m ,,

during June, July, and August to determine numbers, diversity, mobility, and residence time. The
staff will require the applicant to add anotner sampling period in May and to initiate tnese
studies no later than May of 1976. Water temperature should be measured concurrently with each
sampling effort.

6.1.4 Radiological

The applicant has proposed an offsite preoperational radiological nonitoring progran to provide
for measurement of background radiation levels and radioactivity ir the plant environs. The
preoperational program, which provides a necessary basis for the operational radiological monitor-
ing program, will also permit the applicant to train parsonnel and evaluate procedures, equipment,
and techniques, as indicated in Regulatory Guide 4.1.

A description of the applicant's proposed progran is su narized in Table 6.2. More detailed
information on the applicant's radiological monitoring program is presented in Sect. 6.1 of the
applicant's Envirc w ntal Report. The applicant prcposes to initiate the program two years prior
to operation of the plant.

The staff concludes tnat the preoperational nonitoring program proposed by the applicant is
generally acceptable; however, the following changes are recomended to improve the ef fectiveness
of the program:

1. For analysis of airborne iodine, weekly samples should be taken.

2. Milk should be sampled and analyzed semi-monthly when dairy animals are on pasture.

3. Water from the two nearest lake intakes for human use should be sampled semi-monthly.

4. Both benthos and botton sediments should be sampled semi-annually. Gamma isotopic
analysi., and Sr-89, Sr-90 analysis shoJld be performed on these samples.

5. Soil should be sampled every three years at the Mr samoling locations. Gama
isotopic analysis and Sr-89, Sr-90 analysis should be perf ormed on these samples.

6.2 OPERATIONAL PROGRAMS

6.2.1 Hy drol oq i ca k me teorol og i c a l , ec ol ogi ca l

The applicant discussed these opcrational monitori.., programs in the ER, Sect. 6.2, and these
have been reviewed by the staf f. Since the proposed action pertains to issuance of construction
permits, de. ailed staff evaluation of this program will be dore at the time of application for
an operating license. A more definitive progran can subsequently be develoned on the basis of
the preoperational monitoring results.
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Table 6 2 Radsoloycal environmental
monitoring program.

preoperational phaw
- . _ _ _ . _ . . . _ _ _ _

Type of samgAc Analyses #
_ _ _ _ _ , . . _ _ _ _

Airtx>rne particulates B. G
-

A n tor ne iodine i
Precipitation B. G
Dae< t ramation T

Vegetat on G,I

%!k G. S. I
M e.s t G
L ak e w ater b H, G

De ink.ng w ater 8. H. G
F esh G
Sed , me n t C
Weil water 8. H, G

_ _ _ _ . . ___ __ _ _.

# 6 = tieta analys;s.
G = gamma isarop c a% lysis,
I = 'odine analys+

T - T LD dose rea4ngs.
H = trit tu m anal,s s. and

s = strontium anavsis

6.2.2 Radiological

The operational offsite radiological monitoring program is conducted to measura radiation levels
and radioactivity in the plant environs. It assists and provides backup support to the detailed
effluent monitoring (as recomended by Regulatory Guide 1.21), which is needed to evaluate
individual and population exposures and verify projected or anticipated radioactivity concentra-
tions.

The applicant plans essentially to continue the proposed preoperational program during the
operating period. However, refinements will be made in the program to reflect changes in land
use or preoperational monitoring experience.

An evaluation of the applicant's proposed operational monitoring program will be performed during
the operating license review, and the details of the required monitoring program will be incor-
parated into the Environmental Technical Specifications for the operating license. NRC Regulatory
Guide 4.8 also provides detailed information on operational programs for nuclear power plants.
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ENVIRONMENTAL IMPACTS OF POSiULATED ACCIDENTS INVOLVING RADI0 ACTIVE MATERI ALS

7.1 PLANT ACCIDENTS

A high degree of protection against the occurrence of postulated accidents in tFe Sterling Ps.er
Project N;rlear Unit No.1 is provided t' rough correct design, rarufacture, and operation andr

through the quality assurance program used to establish the necessary high integrity of tN?
reactor systen, as will be considered in the Cornission's Safety Evalu2 tion. Deviations that
r;ay occur are handled by proteccive systems designed to place and maintain the plant in a safe
condition. Notwithstanding this requirement, the conservative postulate is race that serious
accidents nignt occur, even though they may be extrenely unlikely; engineered safety features
will be installed to nitigate the consequences of those postulated events judged credible.

The probability of occurrence of accidents and the spectron of their ccnsequences to be con-
sidered from an envircreental ef fects standpoint have been analyzed by using best esticutes of
probabilities and realistic fission prodact release and transport assumptions. r or site evalua-
tion in the Connission's Safety Evaluation, extremely conservative assumptions are used to compare
calculated doses that result fron a hypothetical release of fissivi prodJcts f rom the fuel against
the 10 CFR Part 100 siting guidelines. Realistically computed doses that would be received by
the population and environoent fron the postulated accidents would be significantly less than
those to be presented in the Safety Esaluation.

The Connission issued guidance to applicants on September 1,1971, req; iring the consideration
of a spectrun of accidents with assunptions as realistic as the state of knowledge pernits. Tre
applicant's response was contained in the Environ ~ ental Repcrt.

Tne applicant's report has been evaluated, using the standard accident assu,ptions ard guidance
issued by the Connission on December 1,1971, as a proposed anendment to Appendix D of 10 CFR
Part 50. Nine classes of postulated accidents and occurrences that range in severity from
trivial to very serious were identified by the Connission. In general, accidents in the hirh
potential consequence end of the spectrum have a low occurrence rate and those on the lcw poten-
tial consequence end have a higher occurrence rate. The examples selected by ;he applicant for
these Cases are shown in Table 7.1. The exa,ples selected are reasonably horogeneous in ten"s
of probability within each class.

Cornission estimates of the dose that night be received by an assumed individual standing at the
site boundary in the dowawind direction, using the assumptions in the proposed Annex to Appendix
D, are presented in Table 7.2. Estimates of the integrated exposure that night be delivered to
the population within 50 miles of the site are also presented in Ta51e 7.2. The nan-rem estinate
was based on the projected population within 50 miles of the site ior the year 2020.

To rigorously establish a realistic annual risk, the calculated cases in Table 7.2 would have to
be multiplied by estimated probabilities. The events in C12:sec 1 and 2 represent occurrences
that are anticipated dJring plant operations, and their consequerces, which are very small, are
considered within the framework of routine effluents from the plant. Except for a limited amount
of fuel failures and sone steam generator leakage, the events in Classes 3 through 5 are not
anticipated during plant operation; however, events of this type could occur sometime during the
40-year plant li fetime. Although accidents in Classes 6 and 7 and small accidents in Class 8
are of similar or lower prob 3bility than accidents in Classas 3 througn 5, they are still possible.
The probability of occurrence of large Class 8 accidents is very small. Therefore, when the con-
sequences indicated in Table 7.2 are weighted by probabilities, the environmental risk is very
low. The postulated occurrences in Class 9 involve sequences of successive failures nore severe
than those required to be considered in the design bases of protection systems and engineered
safety features. Their consequences could be severe. However, the probability of their occur-
rence is judged so small that their environmental risk is extremely low. Defense in depth
(multiple physical barriers), quality assurance for design, manufacture and operation, continued
surveillance and testing, and conservative design are all applied to provide and maintain a high
degree of assurance that potential accidents in this class are, and will renain, sufficiently
small in probability tht? the environmental risk is extremely low.
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Tot.fe 7.1. Cf nuf 4ation of postulated acudsnts and occurrences
_

Class N RC deu r 4pt.on A; / cet's cur; :es

_ ._ -

1 Tri.bl mt.Jcot s M.saS d un f er r u t.r.e t r' eases

2 Sn at re'ea es cut..de E vaLated under routme
co; Ia na.ent r ele ases

3 Ra ht..e ute system Rad oactive wete system

fadure leak age or rna.Loct on,
releases f rom gadqmd
waste s. age tank 5

4 F in.on products to primary s at a. Abie
s, stem W|, R)

s F%on products tc pr mr y Fuel cladding defects arid steam
and secondary systems (P'/.R) generator tutw Ir ak s. steam

ge ner a tiv tube ruptu er

6 Ref u eb; acodent Fuel bw die drop. heavy et>;ects
dropped onto f uel in core

7 Spent fuel b Ang F uel cf add.ng defects and steam

ac ciden t generator tube ;eak s steam
ger eratar t be rupture

8 Accident in,tiation events P pe break s. rod eject mn acudents

conside<ed n desgo basis
evalation in the safety
Anab, sis Report

9 Hy pothet. cal sequence of Fiat cens deraf
fadures mwe sn ere than
Class 8

_. _ ..___ _ _ __ _ _ __

The NRC has perfon"ed a study to assess these risks more quantitatively. The results of these
ef forts were made available in October 1975.1 This study, called the . W-r . 1, . . !y ,.

represents an effort to develop realistic data on the probabilities and sequences of accidents
in '..ater-cooled power reactors to improve the quantification of available knowledge related to
nuclear reactor accident probabilities. The Comission organized a special group of about 50
specialists under the direction of Professor Nornan Rasmussen of MIT to conduct the study. The
scope of the study, which has been discussed with EPA and described in correspondence with EPA,
has been placed in the NRC Public Document Room.2

Table 7.2 indicates that the realistically estimated radiological consequences of the postulated
accidents would result in exposures of an assumed individual at the site boundary that are less
than those that would result from a year's exposure to the naximum permissible concentrations
of 10 CFR Part 20. Table 7.2 also shows the estimated integrated exposure of the population
within 50 miles of the plant from each postulated accident. Any of these integrated exposures
would be much smaller thar those from naturally occurring radioactivity. When considered with
the probability of occurrence, the annual potential radiation exposure of the population f rom all
the postulated accidents is an even smaller fraction of the exposure from natural background
radiation and, in fact, is well within naturally occurring variaticos in the natural background.
The conclusion from the results of the realistic analysis is that the environmental risks due to
postulated radiological accidents are exceedingly small and need not be considered further,

7.2 TPANSPORTATION ACCIDENTS

As discussed in Sect. 5.4.2.5, the staf f has completed an analysis of the potential impact on
the environment of transporting fuel and solid radioactive wastes for nuclear power plants under
existing regulations. The results of this analysis were published in a report entitled Em'inm-
nmtal M'cy of :nmersaticn of : .iisixtxe M?crins w an! frm w% v av IMs. 3 The
report contains an analysis of the probabilities of occurrences of accidents and the expected
consequences of such accidents, as well as the potential exposures to transport workers and the
general public under normal conditions of transport.
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Table 7.2. Summary of radiolog, cal conequences of postulated accident /
-. - - - _.-._ _ __ ___ _ __

E stimated 'r action Est mated dme
of 10 CF R Part 20 to popotat on in

Class Event
I.mit at site 50 rnale r ad.us

6bo und ar y (manrem)
---- _ _ _. _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _.

10 Triv.al modents c c

20 Sm a:I Weases out s.de c c
curua. n me n t

30 Radaaste system f a,luees
31 Equvment lea age or ma:f unct,on 0 023 39v

32 Rehe of was'e 9as 0 091 16
storage tank contents

33 Rele a .e c,f I qo d waste 0 003 0.43
storap coctents

40 Fission products to primary NA NA
svstem (8 A R)

50 Fiss on p> oducts to primary
and setordary systems (PWR)

5.1 F uel CadJ.ng defects and c c
steam ynerator leak s

52 Of f desso tr ans.ents that s0001 ( 0.1
andute f uel f a,Iv e abover

these e= Wcted a,d steam
gene r a t ar leak

53 Steam trnerator tote ruptuve 0 030 52
60 Re' vel,r'g ac cidents
61 F uel bundle deop 0005 0 82
62 Heevy otect dwp onto f uel 0 083 14

in ccre

70 Sper.t fuel handhng
40' ede n t

71 Fuel assembly drep in 0.003 J.52
f uel r ac k

72 Heavy ob,ect drop onto 0 012 2.1
f uel r ack

7.3 Fuel cnk drop 0 073 13

8C Acodent inetiation events
c.onsidered in des,gn bases
evaluation in the Saf ety
Ana:ysis Report

81 Loss of coolant accidents
Small break 0.053 16
Large break 0 51 520

81(a) Break in instrument One from NA NA
primary system that penetrates

the containment
8 2(a) Rod ejection accident (PWR) 0.051 52
8 2(b) Rod d op acodent (BW R) NA NA
8 3(a) Sieamhne be eak s (PWRs

outside containment)
Small break <0 001 <0.1
Large break <0 001 < 0.1

8 3tb) Steamhne break (BWR) NA NA

* The doses ulculated as consequences of the postalated acodents af e based on airborne
transport of rad'oactive materials resulting in both a direct and an inhaled dose. Our evaluation
of the acudent dases assumes that the app'icant's environmertal monitoring program aM
appropriate add,tiona'. monitoring (whech could be initiated subs *quent to a bquid release

..ic ide nt detected by in p! ant momtormg) would (etect the presence of radeGactivity an the
environment en a timely manner such that remedial action could be taken of necessary to bmit
esposure from other potential pathways to man.

6 Rep esents the ulculated traction of a whole txidy dose of 600 millirems, or the equivalent
dose to an organ.

cTt ese releases are espected to te in accord with proposed Appendix 1 for routine ef fluents
(i e.,5 millirems / year to the whole body from either gaseous of hquid ef fluents).

-v A
, , ., g 3

,

"
I I J '



7-4

The transportation of cold fuel to the piant, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive wastes from the reactor to burial grounds is within
the scope of the AEC report mentioned above.3 The environrental risks of accidents in trati,por-
tation are surrarized in Table 7.3.3 (Norr.a1 conditions of transport were sumarized in Table
5.9.)

Table 7.3 Environmental risks of accidents in transport of fuel and waste
to and from a typical bght water cooled nuclear power reactor #

__

E nvrarm ent at rs

Rad ogcal etm ts Smal8

Common in ,nrad oiogicall caum 1 f atal injur y in 100 reac tor yes :
1 nontataf intury in lo reapr wear s

s47s pr operty damay rvi oc *or year
- . _ - . - . _ ..____ _ _. . _ _ _ _ _ _ _ _ _ . . ._._ _ .

# Data wppor tug this taNe are g. en in the Lonirv as.on's Enveroamental
Sarwy of Transportanon of Rad >oscnw Materials to and from tv%ctear Power
Plan ts. W ASH 1233 D ecember 13 72 and S.wt i INUR E G 75 038l, Apro
1975

U A rthou gh the env <ronmentaf r+ of r a.Mh>groal eMec ts stemmieng tr otri
ar14AFtat On A.lidenls is Cu r en'ly IntdpaIJle oI (W4fy numer ic dlly Quafi!+Ild,rtr

the risk rema,ns v%It regarJess of whether it is I;eing appeed to a saqte fea tor
or a muit,reac tor site

REFERENCES FOR SECTICN 7

.. r. ! cf A s - h e As1. U.S. Nuclear Regulatory Comission, er s,+. ':a [, .w i
-
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i: . m mm _ acr>Tsv . > u, Report WASH-1400s October 1975.

2. Letter from W. D. Doub, U.S. Atomic Energy Comission, to D. D. Dominick, Environmental
Protection Agency, June 5,1973.

3. U.S. Atomic Energy Comission, D: 'frx.n sa: smy of Tv:> y -artats > of R w m tis M:9-
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3. NEED FOR POWER GENERATING CAPACITY

8.1 DESCRIPTIO's GF THE SYSTEM

The staf f's assessment of the applicants' need for additional power generating capacity in the
early 1930s is presented in this section. The evaluation includes discussions of the applicants'
power system, pcwer requirements, power supply, and reserve requirements. The Sterling Power
Project Unit 1 is assuned to cow on line in 1934,

8.1.1 Applicants' sys, ten and service area

The participants ia the Sterling Power Project - Rochester Gas and Electric Corporation (RGE),
Orange end Rockland Utilities, Incorpcrated (OR), Central Hudson Gas and Electiic Cceparaticn
(CH), and Niagara Mohawk Power Corporation (NM) - scrve a conbined area that is apnroximately
60: of the total area of New York State (i.e., 29,900 sq miles out of 49,460 sq niles).
Figure 8.1 shows the service area, which encompasses ex>st of the State except f or Vw York
City, Long Island, and the soJth central portion of thi State. The total population currently
served is aboJL 5.4 million, which is approximately 23: of the total population of New York
State.

The major load centers are the City of Rochester (RGE), the northern metropolitaa New York Citj
area, and southern Catskill area west of the Hudson River (OR), the cities of PouWeepsie,
Newburgh, and Kingston (CH), and the netropolitan areas of Buffalo-Niagara Falls, Syracuse,
Albany-Schenectady-Troy, and Utica (NM).

8.l.2 R M onal relat,ionships

E.e Sterlinj Power Project participants are members of the New York Power Pool 'NYPP) whose
membership comprises seven large in/estor-owned systems and the Power Authority of the State
of New York.1 The seven investor-owned systems are the Central Hudson Gas and Electric Corpora-
tion; Consolidated Edison Company of New York, Incorporated; Long Island Lighting Company; New
York State Electric and Gas Corporation; Niagara Mohawk Power Corporation; Orange and Rockland
Utilities, Incorporated; and Rochester Gas and Electric Corporation.- The NYPP service area
(the State of New York) rakes up the Federal Power Connission (FPC) study Area B in Region I,
which is the geographical area of concern to the Northeast Regional Advisory Connittee. The
NYPP is one of three pools in the FPC Region I; the other two are the New England Power Pool
(NEP00L) and the Pennsylunia-New Jersey-Maryland Interconnt :tita (PJM) . Regional operations
of the NYPP and NEP00L 3re coordinated by the Northeast Power Coordinating Council (NPCC) (see
Fig. 8.2). The applicants' service areas generally fall within FPC power supply area 3 in the
above mentioned study Area B.

The purpose of the NYPP is to coordinate the developnent and operet. ion of the production end
transmission facilities of its menbers to obtain optinum reliability and efficiency of operation
of their interconne: ted systems Although each menber continues to be responsible for naintain-
ing adequate electrical capacity and transmission facilities within its own service area, pool
operation enaDles the nenbers nutually to detemine the best location, size, timing, and required
transmission for new generating units.1

8.2 POMR REQUIREMENTS

Planning for electric utility reeds is based on both a forecast of anticipated energy consumption
in kilowatt-hours over a given period of years and a forecast of the peak demand or load in kilo-
watts that must be met each year. The applicants' hi,torical and projected energy consumption
and peak load derunds and the effects of energy conservation on those factors are discussed in
the following sections.
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Fig. 8.1. Service areas of the Sterling Power Project participan+s for New York State.

8.2.1 Energy consumption

The Sterling Power Project participants serve a fairly large and varied load: residential cus-
tomers represent the largest part of the load of OR and CH, whereas NM has a greater portion of
its output going to industrial customers. Sales by class of custoner for 1974 and projections
for the year 1933 are shown in Table 8.1. The most significant trends are OR's relative grow th
in residential customers, which becomes its dominant customer class (undoubtedly due to the
expanding suburbs surrounding New York City) and the substantial reduction in the percentage of
load to NM's industrial customer class.

Growth in electrical energy usage in the Sterling Power Project service area has increased at
an average compound growth rate of 4.8% between 1964 and 1974 (ER, Table 1.1-4). Among the
applicants, this growth rate varied from a low of 4% for NM to a high of 9% for OR. Historic
grcwth to 1973 was somewhat higher since all of the applicants experienced absolute declines in
energy consumption in 1974. Excluding 1974, the composite his+.oric growth rate for 1964 to 1973
averages approximately 5.4%, with the rate of growth ranging from 4.5% for NM to 10.4% for OR.
In the aggregate, the average compound growth rate for annual energy requirements is projected
to be 4.67, between 1975 and 1987. Table 8.2 shows the total annual energy requirements for the
individual utilities and the aggregate as a whole, the year-to-year percentage change for the
preceding ten years and the applicants' projections for the next thirteen years.
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Table 8.1. Sales by class of customers (GWhr)

RGE % O R* % CH % NM % T ot al %

R esident;al

1974 1455 33 0 1045 29 7 1159 8 37 4 7.000 25 9 10.720 28 6

1983 2373 30 7 2168 42.3 2375 0 38 0 10.307 26 7 17,223 29 8

Commer cial

1974 1222 27.7 667 25 3 820.1 2G 4 7.777 28 5 10.486 28 0

1983 2216 28 6 1339 2S 2 1770 0 28 3 12.760 33 0 18.C75 31 J

Industrial

1974 1345 30 5 812 30 8 1009 2 35 1 12,119 44 4 15.365 41 0
1983 2441 31 6 1426 27 8 2062 0 33 0 15.179 39 3 21.108 36 6

Ome/
1974 385 88 109 41 35 5 1.1 322 12 851 23
1983 686 89 187 36 46 0 07 395 10 1314 23

T ot al

1974 4407 2633 3104 6 27.278 37.423
1983 7716 5120 6253 0 38,631 57.720

Source. E R, Tables 540111 to 540114.
'For OR. Commercra/ is small commercial and mduer.41. /m/vstrial is large commercial and industrial
# L mses and company use not mcluded. e= cept for O& R Compny use

Table 8 2. Annual energy requirements (CWhr)
_

*T 'T T 'T
Year RGE OR CH NM Total

N N N N N

1964 2.534 1.219 1.745 20.570 26.068

1965 2.797 10 4 1 351 10 8 1.950 11 7 22.0C8 73 28.166 80

1966 3.027 82 1.511 11 8 2.232 14 5 23.486 64 30 256 74

1967 3.329 10 0 1.652 93 2 325 42 24.028 23 31.334 36

1968 3.626 90 1.869 13 1 2,507 78 25.402 57 33.404 66

1969 3.966 94 2.083 11 5 2.7 'O 97 26.712 52 35.511 63

1970 4.134 42 2.348 12 7 2.959 76 27,150 16 36 591 30

1971 4.382 60 2.553 88 3.127 57 27.543 14 37.605 78
1972 4.693 71 2.804 98 3.378 80 28.836 47 39.711 56

1973 4.928 50 2.971 60 3.530 45 30.457 56 41.886 55

1974 4.881 (10) 2.883 (3 0) 3.358 (4 91 30.426 (0 11 41.548 (01)

F ur ecast

1975 5.058 36 3.094 73 3.685 97 31.674 4.1 43.511 47

1976 5.411 70 3.281 60 3.971 78 32.911 39 45,574 47

1977 5.789 70 3.594 95 4.281 78 34.175 38 47.839 50
1978 6.194 70 3.922 91 4.619 79 35 A 71 38 50.206 49

1979 6.626 70 d.258 86 4.982 78 36.796 37 52.662 49

1990 7.030 70 4.604 81 5.375 79 38.152 37 55.221 48

1981 7.498 58 4.952 76 5.806 80 39.528 36 57.784 46

1382 7.961 62 5.3b8 7.2 6.264 79 40.934 36 Co.46 7 46

1983 8.435 60 %675 69 6.752 78 42.370 3.5 63.232 47

1984 8.915 57 6.C51 66 7.269 76 41834 14 66.069 45

1985 9 413 56 6.435 63 7.823 76 45.329 34 69.000 44

1986 9.933 55 6.830 61 8.379 7.1 46.838 3.3 71.380 43

1987 10.480 55 7.233 59 8.943 67 48.375 33 75.031 42

Source E R. Tabies 1.14 and 1.15.

u m {.
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It is of interest to note that the narber of r Jstomers is increasing in each of the utility's
service areas. More signi ficant , however, is ;he fact that the custorers in each category for
each utility are using more energy (Table 8.3). For exar:ple, Table <3.3 shows that the weignted
average residential use increased from 4730 Whr in 1967 to 6345 kWnr in 1973, atoat a 34 L
increase. Very likely a good portion of this increase may be attributed to the increased use
of residential air conditioning.

Table 8 3, Residential and commercial and industrial consumption per customer
. - . - -

CH O R" RGE NM
-. _

1967 1973 1967 1973 1967 1973 1967 1973

Res.dential sates (mmeuns of k Whr) 679 1,176 389 752 988 1.468 5.o l o 7,158
Nurecr of residentwi customers 141.269 163.181 94.774 116.633 212,146 238 917 1,046 072 1.144.511
K Jowatt hours per customer 4.805 7.206 4.110 6.447 4 657 6,146 4.790 6.254
Commercial and industrial sales imm.ons of k..nt) 1.413 1,871 596 1,071 1.747 2.686 15.725 20 604
Number of commercial and industreal customers 20.953 22.545 12.844 14.922 22.290 24 C#s2 120 856 132.233
K'fowatt hours per customer 67.461 83,005 46.434 71.816 78 359 108.962 130.114 155.816

*P k e Cwe y E ns ' is a W f o s_ k i i nd E W e s cmwa n an r ot r c m & M to t>e me t nf 0 % R U t Lt +s H
in !bt% dPdy %I%

s me M>+ sin & >r i m n e . I nc . V u Vs Ph c Ut h ty *hma!. % v er k , N Y .1311

In the comercial and industrial sectors, the average conwption per custoner increased f rorr
110,091 kwhr in 1967 to 131,952 6Whr in 1973, an increase of approxirutely 23; Althou e the
residential custoner consumptions are rather sinilar for all of the utilities, NM and RGE both
have connercial and industrial customers whose consu ption is considerably higher than
corrercial-industrial consur!ption of the other two utilities Su h dif ferences might arise

, because the individual custoners have expanded the size of their operations, because there
has been a nore intensive use of electricity in production, or because both reasons are opera-
tive. Unfortunately, data are not readily available to distinqJish amnq the three possibilities

It is imperative to note th3t the a;:plicant has a legal obligation to provide the power that
may be demanded by the service arm.

8.2.2 Peak load

Two of the applicants, RGtE and OR, are currently sumer pea ang utilities, whereas Mi is winter
peaking. CH appears to be experiencing a new peak each season (ER, p.1.1-5). In the aggregate,
the four applicants are winter peaking tecause NM's winter peak derand overshadows in absolute
size the other applicant's peak loads furtherrore, by 1982, RG&E's peak load forecast shows a
shif t f rom a sunner to winter peak. On the other hand, the New York Power Pool has been a surrer
peaking system since 1968 (ER, Table 1.1-9). The historical and forecast peak load derands for
the rpplicants' systems and for the NYPP are discussed in the following paragraphs.

8.2.2.1 A plicants' feak loads

The applicants' load experience (1964 to 1974) and projected loads through 1937 are shown in
Table 8.4 for the largest peak in the year, regardless of the season. In the aggregate the four
utilities experienced a conbtned average annual co pound growth rate of 5.0:_ from 1964 to 1973.
In the year 1974 each of the utilities experienced a drop in load derand averaging approximately
3.2

Table 8.5 reccitulates the load experience of each utility and differentiates betaeen winter
and sumer pea k s. Also included are purchases and sales of power. Tak en together, the four
utilities have been and are forecast to continue to be net purchasers of power. Historically,
srall quantities of power have been sold by three of the utilities; CH discontinued these sales
in 1970, RG&E in 1973, and OR in 1975. Since 1964, NM has not sold any power, and no sales are
forecast by any of the applicants througo 1937.

Nore of the applicants has any interruptible loads. '7g gnp
/ L. f Ly J

"j
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Table 8 4. Annual peak iced demand (MM'

* #
Y ear RGE OR CH NM Total

(%) 10 (M (%) (%)

1964 504 233 324 3497 4.553
1965 542 75 255 94 363 12 0 3701 58 4.861 66
1966 592 92 293 14 9 39 3 83 3987 77 5.265 83
1967 620 46 313 68 409 41 4050 16 5.392 ?4
1968 686 10 8 381 21 7 458 12 0 4335 70 5.860 87
1969 712 38 434 13 9 494 79 4442 25 6.082 38
1970 762 70 476 97 522 57 4614 39 6.374 48
1971 790 37 524 10 1 550 54 4551 (14) 6.415 06
1972 855 82 579 10 5 588 69 4827 61 6.849 68
1973 922 78 640 10 5 633 7.7 4806 14 7.091 35
1974 880 14 61 610 14 7) 585 (7 6) 4787 12 21 6862 (3 21

F or ecut

1975 932 59 658 79 650 11.1 5220 90 7.460 87
1976 997 70 692 52 700 77 5407 36 7.196 45

1977 1066 69 757 94 755 7.5 5596 35 8.174 48

1978 1141 70 824 88 815 7.9 5790 35 8.570 48
1979 1220 69 894 85 860 80 5988 34 8.982 48
1980 1305 10 966 80 950 80 6189 34 9.410 48
1981 1387 63 1038 7.4 1o25 79 6393 33 9.843 46
1982 1466 57 1112 71 1110 83 6601 32 10.289 45
1983 1545 54 1109 69 1195 76 6813 32 10 742 44

1984 1626 52 1267 66 1285 75 7L 29 32 11.207 43
1985 1709 51 1347 63 1385 78 7249 31 11.090 43
19e6 1799 53 1429 61 1485 72 7470 30 12.183 42
1987 1893 52 1512 58 1585 67 7695 30 12.685 41

_ _ _

h aonc.ma.uvu
Mn e E H. Iah n 114 and 115

3.2.2.2 NYPP peak loads

The New York Power Pool (NYFP) winter peak load demand increased at an average compourd rate of
3.01, from 13,937 PWe at the time of the 1966-1967 winter peak to 18,181 f&e at the 1975-1976
win ter peak .'' The 1975-1976 winter peak demand was 4.3t greater than that of the previous year,
but was about 121 below the peak demnd that previously had been forecast for that period.L

The NYPP suver peak demand increased at a compound annual rate of 4.4r, from 13,601 MWe in 1966
to 20,001 PWe in 1975.4 The 1975 sumner peak represented an increase of 2.1% in terms of peak
hourly demmd from 1974, but a 10.6% decrease f rom that forecast for 1975.5

The NYPP statewide peak load forecast is prepared from individual conpany projections adjusted
to reflect anticipated diversity factors.' The diversity factor is divided into the sum of the
forecast independent company peak loads to determine the annual coincident peak loads. Divers-
ities are reviewed periodically, and the factors used are revised in light of the rest recent
historical trends or anticipated future changes. For the period 1976 to 1936, surs ter period
diversity f actors of 1.03 to 1.06 and a winter period diversity factor of 1.01 are anticipated
(see Sect. 8.3.2)." The NYPP has no interruptible loads, and none are used in future studies to
reduce the forecast annual peak derands (ER, p. 1.1-13).

The 1976 pool forecast of peak demand shows an approximate rate of growth of 4!/ year dJring the
late 1970s, declining to an annual rate of 3.5% by 1990." However, because this forecast relies
heavil/ on factors present in 1974 and 1975 which linited growth and because these factors
constitute a relatively limited experience, the pool views this forecast as containing an element
of uncertainty not present when previous forecasts were prepared. Therefore, the possibili ty of
more accelerated growth is addressed as well.

3.2.2.3 Load characteristics

The projected load duration curves for 1985 for each utility are shown in Fig. 8.3. These curves
give some insight into how a given electric utility expects to neet the electrical demands of
its customers. Basically, the load duration curve is nothing more than a rearrangerent of all
the hourly load elenents of a chronological curve in order of decreasing nagnitude. The ordinate
treasures peak load denund (tG) and the absciss i is in total hours. Presented in this f ashion

i n 3n
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Table 8 5. Apphcant's load and capacity data exclud.ng Sterhng Power Propct Nuclear Umt l'

1. 1965 1966 1967 1968 1969

Summer W.n r er m Summer W.n t er Summer Wmter Summer Winter Summer Wint er

_ __.

Installed capability

CH 342 342 342 342 342 341 346 576 E81 579 579 599
OH 1 73 173 171 168 359 369 368 360 359 360 561 562
RGE 516 511 516 511 516 511 516 503 525 520 564 636
N 'A 2.792 2 85d 2,793 2.856 2.601 3.C32 3.002 3.046 3.061 3.055 3,172 3.690

Total 3.823 3S84 3.822 3.077 4.018 4.253 4 232 4.485 4.526 4.514 4.876 5.487

Purchases or (sales)

CH 36 40 32 53 89 103 106 0 (99) (33) (55) 14 0#

OH 104 100 108 127 5 (50) (26) 0 26 33 (66) (120)
PGE 210 130 228 228 235 235 174 248 248 248 248 223
NM 937 1,2e) 958 1.280 1119 1.376 986 1,458 1,259 1,459 1.4Gti 1.467

T otal 1,337 1.479 1.32G 1.t.88 1.448 1 664 1.240 1,706 1.434 1,707 1.593 1.530

Total capabihty

CH 378 382 374 195 431 444 452 576 482 546 524 559
OH 277 273 279 295 364 319 342 360 335 393 495 442
HGE 726 641 744 739 751 7ai6 690 751 773 768 812 859
NY 3.773 4.067 3.751 4.136 3.920 4.408 3.988 4.504 4.320 4,514 4.638 5.157

lotal 5.160 5363 5.148 5.565 5.466 5.917 5.472 6.141 5.960 6.221 6.469 7.017

Peak load

LH 301 324 340 363 382 393 38E 432 441 458 479 494

04 224 233 251 255 293 2*> 1 308 313 381 350 434 390
HGE 447 504 506 542 529 592 585 620 648 686 708 712

NY 3,'97 3 497 3 357 3.701 3.463 3.987 3,670 4 050 3.855 4,335 4.030 4.442
Total 4.1 3 4 558 4,454 4.bG 1 4.667 5.263 4.948 5.415 5.325 5.829 5,651 6.038

Reserve requirement

CH 42 45 48 51 53 55 54 60 62 64 67 69

OH 31 32 35 37 41 40 43 43 53 49 61 54

HGE 42 60 61 65 63 71 70 74 78 82 85 85
NY 372 420 403 444 415 478 440 486 463 520 484 533

Total 499 557 547 597 572 644 607 663 656 715 697 741

Total required capab.hty

CH 343 369 388 414 435 448 439 492 503 522 546 563
OH 255 265 286 292 334 331 351 35G 434 399 495 444
HGE 501 564 567 607 592 663 655 694 726 7E3 793 797
NM 3.469 3,917 3,760 4.145 3,878 4.465 4.110 4.536 4.318 4.855 4.514 4,975

Total 4.568 5.115 5.001 5.458 5.239 5,907 5.555 6.078 5,981 6.544 6.348 6.779

Excess or (deficiency)

CH 35 13 1141 (19) (4) (4) 13 84 (21) 24 (??) (44

OH 22 8 ( 7) 3 30 (12) (9, 4 (49) (6) 0 ( 21

HGE 225 77 177 132 159 83 35 57 47 0 19 62
NM 31C 150 (3) 89) 42 157) (122) (32) 2 (34 1) 124 182

Total 592 248 147 147 227 10 (83) 113 (21) (323) 121 238

76 j p07
/ 4i GU/

'1 r 1
/

/ i J liO



8-8

Tabla 8.5 (continued)
___

1970 1971 1972 1973 1974 1975

Sum wr W.nter S mme. W nter S mmer W.nter k mmer Winter Summer Wanter Su mmer W mt er

_ _ _ _ _ _ _ . . . _ _ _ __ _

installed capability

CH 611 623 611 592 580 591 577 591 580 804 800 811

OR 561 562 635 650 622 835 814 827 1.014 1.027 1,022 1.035

RGE 989 (18 1 989 978 1.002 999 398 995 998 995 998 995

NM 3.707 3.825 3.832 4,030 3.929 3 899 3.768 3.851 3.772 4.31 C 4.889 4.979
Total 5.868 5,991 6.060 6.250 6.133 6.324 6.157 6.264 6.364 7,140 7.709 7.820

Purchases or (sales)

CH (1 21 0 45 58 104 93 85 150 161 100 100 188

OR 0 0 (10i ;58, 63 (200) (62) (200) (200) (200i (65 9

RGE (22) (2 427) (7) (33) (33s 15 87 147 197 252 384

NM 1.464 1.593 1.483 1.730 1.748 1.735 1.771 2.301 2.302 1,887 2.246 2.435
T u tat 1.430 1.5-31 1.491 1.723 1.882 1.5'35 2.339 2,338 2.410 1.984 2.533 3.016

Total capabilty

CH 599 623 056 650 684 684 662 741 741 904 900 1.009
OR 561 562 625 592 685 635 752 627 814 827 957 1.044

RGE 967 979 962 971 969 966 1.013 1.082 1,145 1.192 1.250 1.379
NM 5.171 5.418 5.315 5.760 5.677 5.6 34 5.539 6.152 6.074 6.201 7.135 7.414

Total 7,298 7.582 7,558 7.973 8.015 7.919 7.966 8.602 8.774 9,124 10.242 10.936

Peak load

CH 512 522 540 554 566 603 633 586 585 585 650 675

OH 4 76 420 524 448 579 481 610 462 610 466 658 522

RGE 762 744 790 783 855 827 922 799 880 823 932 903

NM 4.169 4.614 4.300 4,551 4,392 4.827 4.724 4.896 4.581 4,870 4.o30 5.220
Total 5.919 6.300 6.154 6.326 6.392 6.738 6,919 6.744 6.656 6,744 7.070 7.320

Reserve requirement

CH 72 73 76 78 79 B4 89 82 82 32 117 122

OR 66 58 73 62 81 67 89 65 85 65 118 215

RGE 91 89 95 94 103 99 111 96 106 163 168 147

NM. 500 553 516 546 527 579 499 568 503 877 877 940

Total 729 773 760 780 790 829 788 831 776 1.187 1,280 1.424

Total required capability

CH 584 595 616 632 645 687 722 6f>8 667 667 767 797

OH 542 478 547 510 660 546 729 528 695 531 776 737

RGE 853 833 885 877 958 926 1.033 895 986 986 1.100 1.050

NY 4.669 5.167 4 816 5.097 4.919 5.406 5.223 5.484 5,084 5.747 5,707 6.160
Totai 6.648 7.0 73 6.914 7.116 7,182 7.567 7,707 7.575 7,432 7.93) 8.350 8.744

E xcess or (defaciency)

CH a5 28 40 18 39 (3) (60) 73 74 237 133 302

OR ?9 84 28 82 25 87 23 99 119 296 181 307

RGE 114 146 77 94 11 40 (20) 187 159 206 150 329

NM D1 251 499 663 758 228 316 668 990 454 1.428 1.254

To tal 650 509 644 857 833 352 259 1,027 1.342 1,193 1.892 2.192

q* O
U"[
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Table 8 5 (continued)
_ _ _ _ _ _ __. _ _

1976 1977 1978 1979 1980 1991

Su mmer W m te- Su mmer Wm ter Summer W.nter Su mmer W mt er Summer Wm ter Sommer W i n t er

- - - - _ - - - . - - - - _ . _ _ - - --

Installed capabihty

CH 800 811 800 811 800 1,051 1.040 1,051 1.040 1,051 1.040 1.051
OR I.022 1.035 1.022 1.035 1.022 1.035 1.022 1.035 1.152 1.181 1.152 1.181
RGE 998 9% 998 995 998 995 1.202 1.199 1,202 1,199 1.202 1.199
NM 5.104 5.179 5,104 5.179 5,104 5.059 5.630 5.705 5.630 5,705 5.630 5.705

Total 7.924 8.020 7.924 8 020 6.924 8.140 8.894 8.990 9.024 9,136 9.024 9,136

Purchases or (sales)

CH 163 353 373 434 452 187 263 180 399 179 394 473
OR 16 7 16 7 16 7 33 0 0 0 73 0
RGE 382 263 398 354 396 354 394 351 391 392 425 387
NM 2.042 2.218 1.776 2,132 1.739 1.892 1.782 1,774 1.609 1 765 1.742 2.134

Total 2.603 2.841 2.563 2.927 2,603 2.440 2,472 2.305 2.399 2.336 2,6 34 2.994

Total capabihty

CH 963 1.164 1,173 1,245 1.252 1.238 1.303 1,231 1.439 1.230 1.434 1.524
OR 1.038 1.042 1,038 1.042 1.038 1.042 1 055 1.035 1.152 1,181 1 225 1.181
RGE 1,380 1,258 1,396 1.349 T.394 1,349 1.596 1.550 1.593 1.591 1.627 1.586
NM 7.146 7.397 6.880 7,311 6,843 6.951 7.412 7,479 7.239 7.470 7.372 7,839

Total 10,527 10.861 10.487 10,947 10.527 10.580 11,366 11.295 11.423 11.472 11.658 12130

Peak lo.ed

CH 700 725 755 785 815 845 880 915 950 985 1 025 1.065
OR 692 562 757 612 824 666 894 721 966 179 1,038 837
RGE 997 970 1.066 1,043 1.141 1.121 1.220 1.204 1.305 1.294 1.387 1.381
NM 5.019 5.407 5.214 5.596 5.413 5.790 5.615 5.988 5.823 6,189 6 034 6.393

Total 7.664 7.792 7.792 8.036 8.193 8.422 8.609 8.828 9.044 9.247 9.487 9.676

Reserwe requirement

CH 126 131 136 141 147 152 158 165 171 177 185 192
OR 125 214 136 236 148 257 161 281 174 304 187 327
RGE 179 150 192 165 205 175 220 176 235 186 250 196
NM 940 973 973 1.007 1,007 1.042 1.042 1.077 1.077 1.114 1.114 1,150

Total 1,370 1,4f 3 1.437 1,549 1,507 1,626 1,581 1,699 1,657 1,781 1,736 1.865

Total required capabehty

CH 826 856 891 926 962 997 1,038 1,080 1,121 1,162 1,210 1.257
OR 817 776 893 848 972 923 1.055 1.002 1.140 1.083 1,225 1.164
RGE 1.176 1.120 1,250 1,208 1,346 1,296 1.440 1.38 0 1,150 1.480 1.637 1.577
NM 5.959 6.380 6.187 6.603 6.420 6.832 6,657 7.065 6.900 7.303 7.148 7.543

Total 8.778 9.132 9,229 9.585 9.700 10.048 10.190 10.527 10,311 11.028 11.220 11.541

E xcess or (deficiency)

CH 137 308 282 319 290 241 265 151 318 68 224 267
OR 221 266 145 66 119 0 33 12 98 0 17.

RGE 204 138 138 141 48 53 156 170 53 III (10) 9
NM 1.187 1.017 693 708 423 119 755 414 339 167 224 296

Total 1.749 1,729 1.258 1.36 2 827 532 1,176 7G8 722 444 433 589

)
)
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Table 8 5 (continued)

1982 1983 1984 1985 1986 1987

Summer W.n te- Su mmer W.nter Summer Win te Summer W.n t er Summer W ,n ter Summer W m t er

installed capab: , y

CH 1,040 1,390 1.379 1.390 1.317 1.328 1.317 1.328 1.317 1.328 1,257 1.268
OR 1,152 1.181 1.152 1,181 1.152 1.181 1.152 1,181 1,152 1,181 1.152 1.181
RGE 1.202 1.353 1.356 1.353 1,356 1,353 1,330 1.346 1,330 1.346 1.330 1,346
NM 5,630 6.036 5.961 6,036 5.% 1 6.036 5.961 6.836 6.811 6.886 6.811 7.736

Total 9.024 9,960 9,848 9.960 9.786 9.898 9.760 10.741 10.610 10.741 10.550 11.531

Purchases or hates)

CH 304 127 122 123 119 118 117 116 115 115 114 114
OR 160 64 251 152 0 0 0 0 0 0 0 0
RGE 421 383 415 380 412 378 407 37G 405 375 403 373
NM 1.727 2.097 2.052 2.008 2.041 2,036 2.027 2.022 2,019 2.019 2,016 2.016

Total 2.612 2,6 72 2,840 2,723 2,572 2.532 2,551 2.514 2,539 2.50S 2.533 2.503

Total capabehty

CH 1,344 1,517 1,501 1,513 1.436 1.446 1,134 1.444 1.432 1.443 1,371 1.382
OR 1,312 1.246 1,403 1.333 1,152 1,181 1.152 1.181 1.152 1.181 1.152 1.181
RGE 1.623 1,736 1.771 1,733 1.768 1,731 1.737 1.722 1.735 1 721 1,733 1.719
NM 7,357 8.133 8.013 8.104 8.002 8.G72 7,988 8.908 8.830 8905 8.827 9. 7'O

Total 11.636 12.632 12,688 12,G83 12.358 12,430 12.311 13.255 13.149 13,250 13.083 14.032

Peak load

CH 1,110 1,150 1.195 1.235 1,285 1.330 1.385 1,435 1.485 1,535 1,585 1.640
OR 1,112 897 1.189 959 1,267 1.024 1.347 1.090 1,429 1,158 1 512 1.229
RGE 1,466 1.467 1,545 1.553 1.626 1.641 1,709 1,733 1.799 1.829 1.893 1.930
NM 6,249 6.601 6.470 6.813 6.695 7.029 6.924 7,249 7.155 7,470 7.391 7,695

Total 9.937 10.115 10.399 10.560 10.873 11.024 11.3G5 11.507 11.868 11.992 12,381 12.494

Reserve requirement

CH 200 207 215 222 231 2'19 249 258 267 276 285 295
OR 200 349 214 374 228 396 212 420 257 444 272 466
RGE 264 264 278 280 293 295 308 312 324 329 351 347
NM 1.150 1.188 1,188 1,226 1.226 1.265 1,265 1,305 1 305 1.345 1,345 1.385

Total 1,814 2,008 1.895 2,102 1,978 2.195 2.064 2.295 2.153 2.394 2,243 2.493

Total required capabihty

CH 1.310 1,357 1.410 1.457 1.516 1.569 1.6 34 1.693 1,752 1.811 1.870 1.935
OR 1,312 1.246 1,403 1,333 1,495 1.410 1,589 1.510 1,686 1.602 1.784 1.695
RGE 1.730 ' 731 1.823 1,833 1.919 1.936 2,017 2.045 2,123 2,158 2.734 2.277
NM 7.399 7,789 7.658 8.039 7,921 8.294 8.189 8.554 8.4GO 8.815 8,736 9.080

Total 11.751 12,123 12,294 12,662 12,851 13.219 13,429 13.802 14,021 14.386 14,624 14.987

Encess or (deficiency)

CH 34 160 91 56 (80) (123) (200) (249) 1320) (368: (499) (553)
On 0 0 0 0 (343) (239) (4371 (329) (534) (421) (632) (514)
RGE (107) 5 (52) (100) (151) (205) (280# (323) i 38 8) (437) (501) (558)
NM (42) 344 355 65 81 (222) (201) 354 370 90 91 670

To*al (114) 509 394 21 (493) (789) (1,118) (547) (806) (1,135) (1.362) (955)

* Bawl on form astmg yes (May 1 to Aord 30).
Sm rt e . E R. Tate.t 1.13

721 0?0
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Fig. 3.3. Projected load duration curves for 1935 for the Sterling Power Project
participants. Source: ER, Figs.1.1-5 thi :Jgh 1.1-8, 1.1-10.

the curve enables one to depict pictorially the baseload derend on each of the applicants'
systems. For example, t!.e curves show that throughout tne year the minimun load maintained by
the applicants' customers varies from between 30 and 50% of pea ( derend and that load required at
least 50% of the time corresponds to between roughly 50 and 701 of peak demand. The curves
clearly suggest that a large share of the load should be suppl)ed by baseload capacity. A useful
approach that can be used to determir,e the need for a baseload facility is one that assumes that
the baseload portion of an electric system's total demand is equal to the average load. Having
determined the baseload portion of the applicant's electrical derand, this value should then be
multiplied by 1.25 to arrive at the amount of baseload capacity required to serve the baseload
demand. Increasing the baseload demand by a factor of 1.25 accounts for baseload plants oper-
ating at a 75% capacity factor rather than 100%. In 1984, the applicants' forecast electricity
sales of 66,069 GWhr which translates to an average load of 7,542 K4 Adjusting for a 75%
capacity factor produces a required baseload capacity of 9428 MW. In 1984, the applicants'
projected baseload capacity is 8809 F4 with Sterling and 7659 M without Sterling. Cl ea rly,
applying this measure, there exists a need for baseload capacity.

Figure 8.3 also displays the anticipated load duration curve of the entire New York Power Pool
for the year 1985. The baseloads are projected to be carried by nuclear and hydro generation.
The shape of the load duration curve is such that approxinately : B% of the peak load is required
100% of the time. Thus the Sterling Power Project fits in well with New York requirements for
baseload generation.

-.
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8.2.3 T_he impact of energy conservation and substitution on need for power

Recent energy shortages have focused the nation's attention on the importance of energy const -
vation as well as on measures by which to increase the domestic supply of alternative energy
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sources. The need to conserve energy and to promote substitution of other energy scurces for oil
and gas have been recomended by the +U C ** R ati r9n . . Fatac as,

major efforts in regaining national energy self-sufficiency by 1960.6 In the following sections,
the staff considers conservation of energy as related to the need for the electricity to be
prodJCed by the Sterling Power Project.

C.2.3.1 pecent experience

Implerentation of energy conser.ation measures by hoJseholds, business, and government has already
con *.ributed to a substantial reauction of growth in the consumption of electricity nationally
since the third quarter of 1973. Consumption of electricity w=s below forecasts for each of the
utilities (ER, p. R540.18-1, 2) ranging from 0.7 to a maximun of 21.6% below forecast for the
period October 1973 to Decerber 1974. The utilities, except for Yi, show a consistent reduction
in usage daring the period October to December 1973 when compared with the figures for the same
period for the year before. The same appears to be true for all the utilities' peak demands for
the approximate period of March through April 1974 Thereaf ter, all utilities show no consistent

redaction compared with the year before, some month's demands being higher and others lower (ER,
Table 1.1-4). Milder-than-anticipated weather in the participants' service areas, energy
conservation, and the general economic clinate probably all contributed to the reduction in growth
of peak de and, but the magnitude of each factor is unknown. DJe to limited trend data and other
data deficiencies, the interpretation of the significance of energy conservation impacts on the
forecast reed for power in the general service areas over the next six to ten years is highly
uncertain. Also, data are not available on the effects of energy conservation during the sumer
nonths, which is the peak load period for RG8E. OR, and CH and for the NYPP as a whole.

Mach will depend, of course, on the future decisions of consumers and governmental agencies in
responding to the energy crisis and potential developments in energy supply and demand factors
that might ease the energy crisis or cause it to worsen. However, as time progresses, historical
information of tnese kinds and the actual data on power demnd inpacts in the general service
areas will provide a more significant basis for demand projections.

8.2.3.2 Promotion sl advertisement and conservation informa tico services

In the pcst, the participar,ts in the Sterling Power Project have attempted, th.Jugh advertising,
to accelerate the demand for electricity in the:r service areas. Generally, the major thrust
of advertising was to pronote demand during off-peak periods, thertby replacing expensive peak-
ing capacity w'th expanded, lower cost, baseload capacity. Notably, electric space heating (for
sunner peakin; systens), lighting, and water heating have been pronoted to offset the higher
seasonal peaking demands and thus to levelize loads.

The participants have terminated or curtailed promotional advertising to selective applications
and now Mve a program which, by direct mail and mass nedia advertising, disseminates informatinn
designed promote efficient residential usage of electricity (ER, p. 9.1-2ff). Accordingly,
eliminati .i of promotional advertising is no longer an available measure with which the partic-
ipants can dampen demand. On the other hand, promotional advertising by manufacturtrs of elec-
trical appliances and equipment has not been eliminated. Nationwide, these manufacturers spent
an estimated $450 million in promotional advertising in 1912.7'

The participants have developed a program to promote conservation of electricity. This program
has two thrusts, varying somewhat among individual participants. One aim is to achieve short-
term improvements in energy consumption and peak demand by disseminating information on how best
to use and buy appliances and other electricity-consuming devices.8 Also, the advantage of home
improvements to reduce thermal exchange is stressed. Efforts to reduce electricity use in the
long term are directed toward programs with builders to improve construction and install energy-
ef ficient systems in buildings. Methods of comunication include:

Booklets, pamphlets, and brochures.
Personal contact (visits or telephone calls to the Consumer Information Center;

demonstrations and speakers programs).
Public releases.-

Bill inserts.
Advertising (special print publications; television, radio, newspaper).-

Considering the combined impact of the progums discussed above, the staff feels that there is
no conclusive measure of the degree to which theSe programs will impact projected demand.

8.2.3.3 Change in utility rates and structures

The Federal Power Comission regulates the transmission and sale of energy in int" state comerce.
The New York State Public Service Commission regulates the intrastate rates that utilities charge
in the participants' service areas.9
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Lcoriomic theory indicates that implevntation of substantial revisions in rate levels anj rate
structure, such as inversion of rates, Line-of-d3y retering, or peak-load pricing, will chan ;e
the pattern and growth of electricity demand. Table 3.6 shows a decline, then an increase, in
prices across rate classes user the 1963-1974 period. Insufficiant 6nawledge is availaole on
the separate impact of price on sales and whether increasing prices would have the rewerse in-
pact of decreasing price in order to formulate a jud7:ent on the dejree to which increasing rates
wuuld dampen sales Neither adeqJate dall nor Studies exist that would support a conclusion that
soch price and rate structure changes wsuld so reduce the projected need for pcwer in the appli-
cant's service area in the rext se ceral years as to nake unnecessary the construction and opera-
tion of the Sterling Puwer Proje:t. The body of literature on quantitative demand analysis does
not address the ef fects of rate structure changes per se. Some authors have discussed the
potential conse pencos in tneoretical terns of rate structure changes upon de and for electricity.
However, a revicw of the literature on this subject does not reveal a forecasting etnodology
coj a onl, igreej upon as havinj acceptable accuracy that indicates how a given change in rate
structure would af fect the date at which the generating capacity represented by the Sterling
Power Project will be required.

8.2. 3.4 Loa j sf ed j i ng t load stagrin1, and interruotible load contracts to reduce Leak de ana

In deterninin) the possibility of using load shedJing as a technique that night elininate the
need for adJitional electricity from the station, it is first irportant to distinguish bet een
lead curtailnent anJ lor 1 relief easures and load snedding.

LoaJ curtailment measures include all methods of reducing de ands on electric utility systers
during periods aten capacity is iradequ3te, for wnatever reason, to serve load. A list of IcaJ
c ur ta ilrent ea5Jres follows:

Curtailment of all nonessential electric power usage ct all utility-asned power plants.

and office facilities.

Discontinuir.g service to contractually interruptible loads, the attractiveness of which-

depends upon the rate incentive offered and the specificati ?n of the number and duratico
of the interruptions that may also be specified in the contract.

Vol ta je red uc ti on . (Generally, voltage levels may be reduced 3 to 5' but in exceptional.

situations an 8; reductior ;oy be affected.)

Voluntary curtailnent of onessential loads of large corrercial and industrial custorers.

These ivathods of decreasin; denan ! during erergency periods have been used successfully by many
utilities. The participants do n it have and do not anticipate having interruptible load contracts.
Those utilities that do have 1, te ruptible load do not use it to reduce the annual peak deranJs
of energy reqJirements in power C anning studies.

For interruptible load contracts to be ef fective in system rianning, the load reduction rust be
large enough to be effective in systen stability planning. Thu>, this type of contract is pri-
rurily related to industrial custocers. The acceptability of interruptible load Contrar.ts to
industrial customers depends upcn balancing the potential econoaic loss resulting f rom un-
announced interruptions against the saving resulting f rom the reduced price of electricity. If
the frequency or duration of interruptions increases as a result of insufficient installed capac-
ity, the customer becores rore inclined to convert to a normal indJstrial load Contract. In any
case, interruptible load contracts are nore likely to ebviate the need for peaking units rather
than base units such as are planned for Sterling.

Load shedding is an energency reasure to prevent system collapse when peak deman' placed upon the
system is greater than the system is capable of providing. This reasure is usually not taken
until all other reasures are exhausted. The Fed 2ral Power Conmission's report on the major load
shedding that occurred during the Northeast power failure of Noverber 9 and 10,1965, indicates
that reliability of service of the electr; cal distribution systems should be given Fore emphasis,
even with the additional costs.10 This report identified several areas that are seriously
affected by loss of power, such as elevators, traffic lights, subway lighting, and prison and
cornunication facilities. It is the serious impact on areas such as these that results in load
shedding as crly a temporary acthod to overcome a shortage of generating capacity during an
emergency.

Load staggering has also been considered by the staff as a possible conservation reasure.
Basically, this alternative involves shif ting the work hours of industrial or cca ercial firms
to avoid diurnal or weekday peaks. However, it appears unlikely that rates could be adjusted
to the degree necessary to cause substantial changes in work patterns. Thus, this practice
could not be relied upon to obviate the need for the Sterling Power Project.
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8Table 8.6. Average pnce of electncity m cents par kilowatt hour by utelity' and customer class compared to average USA prices
__ __ - -. - -_- - - - - - - . _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

'''
_ _ _ _ _ _ CH OR RGE NM USA

Comrmen cial Comm ruel
Restdential and H es. den t.a l and Res. dent al Comme't al I nd astr ial R es ide n t i al Comme r c;a! I ndustnal R es iden t ,al C om mer ci.I i nd u s t r ia,

indus t r i al Pndustrial

1974 NA NA 5 32 4 46 3 11 3 09 2 29 2 87 2 56 1.34#

1973 2 64 1 91 3 55 2 80 2 87 2 72 1 94 2 57 1 99 0 96

1972 2 61 1 86 3 07 2.34 2 62 2 53 1 82 2 59 2 18 0 96

1971 2 59 1 82 2 81 2 16 2 55 2 47 1 79 2 33 2 19 0 89 2.32 2 20 1 to

1970 2 45 1 68 2 60 2 02 2 38 2 29 1 66 2 31 1.96 0 82 2 22 2 G8 1 02 g

1969 2 51 1 68 2 67 2.03 2 46 2 21 1 57 2 78 1 77 0 75 2 21 sM C 98 L
1968 2 57 '.73 2.72 2 08 2 55 2 23 1.55 2 20 1 73 0 74 2 25 2 07 0 97 #

1967 2 63 1 75 2.84 2 14 2 68 2 25 1 54 2 27 : 82 0 74 2 31 2 11 0 98

1966 2 71 ' 71 3 06 2.14 2.75 2 26 1 54 2.31 1 87 0 73 2 34 2 13 0 93
.

1965 2 79 1 80 3 18 2 21 2 78 2.30 1 L7 2 34 1 91 0 73 2 39 218 1 00

1964 3 00 1 85 3 24 2 25 2 90 2 33 1 62 2 38 1 94 0 75 245 2 26 1 02

1963 3.12 1 90 3 37 2 26 2 94 2 12 1 68 2 39 1 97 0.76

* Moody's investors Ser vir.e, Inc., Afoody 's Pubhc Urehry Afsnud. New Yoe k, N.Y.,1969 and 1974.

f ederal Power Commnsion, Srsrrstics of Praarely owned Elecroc Ur,', ries m the Un, red Sr.sres.1971, F PC 226. U,S Governrnent Pontmg Off ce. Wash.cu; tun. D C.,Ottutwr.19 72.O

'Anoval Repara 1974 Orange and Rxkland Ut I,t.cs, Inc, Rmbester Gas & Elecinc Corpoetat.on. Nia<, ara Mohank Power Corporatio... compretale dea is not avadaHe m ine Cante al Had on manul report
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8.2.3.5 f actors af fectinLthe efficient utilization of electrical enery

During the past two yt'ars, rwh of industry, the Federal government, and rany state and local
governments have made the promotion of energy conservation a priority program. Tne U.S. Depart-
rwnt of Comerce has developed a department-wide effort to (1) encourage business firms to con-
serve energy in the operation of their own p?ocesses and building; (2) encourage the manufacture
and rarketing of no e energy-efficient products; and (3) encourage businessmen to disseminate
information on enerc / conservation. The National Bureau of SiJards has been giver, a leadinj
role in promoting the deselopment and irplerentation of energy-saving standards. Programs
include voluntary labelirq of household appliances; research, development anJ education with
respect to energy conservation in building; efficient use of energy in industrial processes;
and improved energy efficiency in environmental control processes. Although considerable
efficiencies in electricity usage have already been gained and altnough further efficiencies
will be realized, any present estimates of the magnitude of electricity savings to be realized
over time must be treated as tentative and subject to contiaual reassessnent.

The need for generating capacity is based on annual peak load demand rather than the volume of
consumption over the year. Any conservation rieasures that reduce consunption bJt not peak derand
will have little or no impact an thr. need for capacity. The growth in peak der.and will continue
to be strongly influenced by installation of air conditioning in an increasing percentage of
residences and comercial and indus trial buildings.

Considerable efficiency can be achieved in space conditioning by improved insulation and the
use of building rz terials with better insulation properties, as well as by using equipment that
transfers or stores eices; heat or cold. For example, the seven-story Federal Of fice Building
to be built in Manchester, New Hamp' hire, illustrates the potential for energy conservation in
future ccnntrcial buildings using existing technology. For tnis particular building, energy
savings are anticipateJ to be a minirium of 20 to 25; over a conventionally designed building in
the same location. Heat savings alone are expected to be 44, because of better insulated walls,
less window areas, use of ef ficient heating and heat storage equipment, and the use of solar
collectors on tne roof.

In 1971, FHA established rew insulation standards tot would reduce average residential heating
losses by one-third. Studies hav? shown that it is possible to gain even greater reductions in
heat loss through improved insulation at costs that are economical over a period of years.ll
Improved insulation conserves energy not only in winter but also reduces the air-conditioning
bJrden in tne surrer.

Lighting, which has acccanted for about 24 s of all electricity sold nationally, is another area
where savings are being realized. Many experts believe recommended lighting levels in typical
corrercial t uildings have been excessive.1' It has been calculated that adequate illumination
in connercial buildings can be achieved at 50; of current levels through various design and
operational chanjes. Another stujy indicated that if all households in 1970 had changed to
fluorescent from incandescent lighting, the residential use of electricity for lighting would
have been reduced approxi"u tely 2.5;.13 However, because the najority of residential lighting
occurs in off-peak hours, the reduction of peak demand would be less than IL

Ine potential for greater efficiency in household appliances is well recognized. The National
Bureau of Standards is working with an industrial task force from the Association of Hone Appli-
dnce Manufacturers in a voluntary labeling program that would provide consumers with energy con-
sumption and efficiency values for each appliance and educate them as to how to use this
i n forma tion. Room air conditioners are the first to be labeled. The next two Categories of
house appliances that are to be labeled are refrigerators and refri, +ator/ freezers and hot
water heaters.

The importance of energy-efficiency labeling of appliances is that it will allow the consumer
to select tne most energy-efficient appliance. A recent study entitled s. n f r C> Rim e r

. :% ww has estimated that an improvement in average ef ficiency from six to ten
Btu /wattgr could hypothetically save electric utilities almost 58,000 MW in 1980.l* Air con-
ditioners'that are more energy-efficient require a conbination of increased heat-exchanger size
and higher-efficiency compressors resulting in higher initial cost. The consumer must be con-
vinced that it is profitable for him in the long term to purchase the more expensive schine.
Today, however, there is a high degree of uncertainty in predicting to what extent consumers will
actually purchase these more expensive appliances. In addition, selection of central air condi-
tioning by developers and many homeowners has historically been based on minimizing front-end
costs subject to meeting local building codes.

Conciderable opportunity for electricity conservation exists in industry in addition to lighting
and air conditioning efficiency already mentioned. Electric motors should be turned off when not
in use and motors should be carefully sized according to the work they are to perform. Small

' c a i .a | 21 U~,3,.
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saviqs can be realized by de-energizing transforners whenever possible, f uel requirenents f ro-
VdCUJ7 f urnaces can le red)ced by 7bi if local direct Conbustion low-quality heJt r3ther than
high-%ality electrical resistJnCC hea ting i s employed. I'

As experience is accumulateJ, a better forecast can be raide of the extent to which cavinjs frco
these kinds of conservation reasures will be inplemented. In addition, the staf f is aware that
the National Institute of Occupatiural Safety and Health has recomended heat-stress standards
to the Occupational Safety and Fealtn Ajninistration which, if adapted, would reqJire a signifi-
cant nAber of emploprs to air condition their plants. 4 This possible requirenent, coupleJ
with the above, rWes any significant r eduction in the f uture peak demand for electricity due
to this conservation of energj r;easure highly uncertain at this tine.

8.2.3.6 Consuwr substitution of electricity for scarce f uels

Altha;n conservation neasures are ratner quickly adapted in a " crisis" situation, the consu er's
sobstitution of electrical energy for fuels such as oil or gas takes several years or more to re-
sJlt in d substantial Lpward demand for power because of its reaction to Capital investr.ents tha t
use electricity. Sutitution of electricity fcr scarce energj sources will likely accelerate in
the applicant's service area cecause of the uncertainty of oil and gas supplies and the outlook
for h19 er prices for hese fuels with respect to the price of electricity produced from nuclearh

plants

Fur instance, in the Sterling Power Project participants' service areas betwecn 1.5 and 6.71 of
residences were clectrically heated. This is projected to rise to 7.7 and 16.2e by 1984 (ER,
p. R540.21-l). Sinilarly, witn respect to air conjitioners, substantial growth is anticipated
with OR alredjj shawing 51 ~ of its custoners having air conditioners in 1975 (ER, p. R540.20-1).
Tne advent of electric autouobiles and other new uses of electricity cannot be discounted and
are not naw quantified in projecting need for power teca;se of their high degree of uncertainty.
The staff's evaluation is that substitution effects will be, to some substantial degree, offset
by savings from conservation of energj techniques.

A second kind of substitution that is relatively wportant in considering the need to $2j the
proposeJ nuclear plant to this system is the desirability of adding nuclear capacity to redJce
fuel consumed by gas- and oil-fired units now forming a large part of the system. This, in turn,
will increase tne anilability of these rore versatile fuel resources for other uses for which
there is no available substitate.

3.3 F0WER SbPPLY

S sten capab Hity8. 3.1 i

Each participant has independently-owned generating capacity. Table 6.7 shows the current capac-
ity with respect to class of service and type of fuel as well as the capacity projected for 1983
and 1934 when the Sterling Power Project 15 expected to be on line. Individual listings of the
units are foanJ in the ER, Appendix ID, which also contains infornation on each unit of the en-

tire NYFP.

The cor.bined capacity of the Sterling Power Project participants was 6906 KWe in 1974. These
utilities rely quite heavily on fossil-fueled plants with some capacity in hydro and contustion
turbines. N; clear power is also ruking a substantial coatribution at the present time.

8.3.2 Regional _ capabilityi

The NYFP generation was provided by approximately 269 units (including those of the applicant)
with a total sumer rated capacity of 28,099 We (ER, Table 1.1-18). Currently, only 9.81 of
the MPP installed generating capacity is nuclear; the v erainder consists of oil-fired (46.9t),
coal-fired (11.6:,), kerosene-fired (5.1%), gas-fired (0.51), and hydro (17.8I) units.

Oil has replaced coal as the fuel for nuny of New York's generating units in recent years because
of strict environmental standards, but because of the recent oil shortages and rapid increase in
oil prices, the NYPP has glaced greater emphasis on nuclear and coal-fired plants in its long-
range expansion program.1 Additions to the NYPP generating capacity (includi_ng upratings,
deratings, and retirements) planned from 1974 through 1985 total 16,792 HWe.ld The major
generating additions include oil-fired units with a total sumer-rated capacity of 2563 MWe,
coal-fired units with a total capacity of 1842 We, and nuclear units with a total capacity of
10,041 KWe.13 The nuclear unit additions planned from 1975 through 1985 are given in Table 8.8.
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Table 8.7. Applicants' combaned system capability includmg Ster:ing (MW)
_ - . - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _

1974 1983 1984

CH RGE OR NY Total CH RGE OR NM To I CH RGE OR NM Tutai
--- -----

- - - _ _ _ - . _ _-

Pe aking

Coar

Ors 10 112 39 16' 112 39 151 112 39 151
O mel 5 9 14 5 9 14 5 9 14
Gas tur bine 38 29 74 346 487 48 29 20 4 346 627 48 29 204 346 627
Hv+v 45 44 240 329 46 44 240 330 46 44 240 330
Necar

Intermediate

Codl 91 91 91 91 91 91
Oil 68 375 443 122 68 375 565 60 68 375 503
D,esel

Gasfo tuner

H v de o 300 300 300 300 3W 300
Naucar

Base

Coal 340 1379 1719 340 1379 1719 340 1379 1719
O1 482 789 865 2136 1070 204 797 213G 4207 1070 204 797 2136 4006
0.c se l

Gas tu biner
3 3

H ydr o 47 99 1 46 47 99 146 47 99 146
Nai lc ar 470 610 1080 99 624 1061 1784 295 9 46 380 1314 2935

Totat 580 998 1014 4314 6906 1390 1356 1152 6036 9934 1524 1678 1532 6289 10 825
___

Sou ce E t, Approd.m I Dr

,

Table 8 8. Additions to the New York Power Pool nuclear
base load generating capacity planned for 1975 through 1985

-

# # " 'W" 'Plant
(V Ae) date mem t;cr #

_.

F it tpatr < k 821 Aptd 1975 P ASN Y
6Ind an Point Unit 3 1033 January 1976 CE

Shoreham Unit 1 820 Septemter 1978 LILCO
Nme M1le Point Unit 2 1100 August 1981 NYPC
Jamesport Unit 1 1150 May 1982 LILCO
Ct- rg U" r 1 1150 Aprd 1984 RG&E
Somerset Umt 1 1200 Aprd 1984 N YS E &G
Jamesport Unit 2 1150 May 1984 8 'LCO
Gree,e County 1200 Yay 1983 . AS N Y

' P ASN Y, Power Author tv of the State of New Yor k CE,
Creschdated Ed son Company of New York. NVPC. N.apra Vchawk
Power Corporation. RG&E, Rochester Gas and E'ectric Corporation;
NYSE&G. New York State Electric & Gas Corporation. LtLCO. Long
Is;and Lighting Company

* Con Ed. son assumes that ind an Pomt Unit 3 wal begm operation
at 873 MWe in 1976 and uprate by 92 VWe in 1978 and by 68 MWe in
1980

Sou ce 1974 Report of 4tomter Electnc Corporation of the New
York Poser Pool anti the Empore State Elertnc Energy Research
Corporatnon Pu suant to Artrcle Vill, Section 149 b of the Publocr

Serwce Law. Volurne 2. Long Range Generation and Transmission '' 1 3 /,

Lpansson Plan, April 1,1975 E uh. bit 1. i | Q, s

791 D>7
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Current inf orreatico indicates that the h* w Hampton coal-fired unit (a]] Nej plar.ned by tre
Orange anj Puckland Utilities for operation in May 1930 and a Central Hsjscn Cas and Electric
Corporation coal-fired unit (400 MWe) plannej for operation in May 19 i1 N ve ten cancelleJ.
Current deferrals incluJe two oil-fired units (Astcria 6 f rom Mu 1975 to May 1377 and Usaego 6
from November 1375 to 1973), three n clear units (Nine Mile Foint c frcm April i37: to 13 2,s

Somerset I f ron havecer 1932 to IM, and Somrset 2 f rom 'over Ler 1904 to lb6), and the
Consolidated Edison Cornwall hydrcelectric pun ed storaga i. nits (Cornwall Units 1-4 fron M3y
1979 to 1935 and Cornwall Units b-3 frca Novemter 197'i to 19 A). i ' The ',(FP planrrd pnera ting
capibility at tht tir.e of the s;mer pea A load (July) anJ the forecast surrer peak loads and
reserves are given in Idble 8.9.
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3.4.1 General considera tions

All electric power system need a reserve capacity to ensure a rel u'le supply of electricitj
to their custom rs. Inis reserve capacity is generally reasured bj tre excess of generating
cap 3 city over the arnual peak 101d. The reserve Nrgin is determined cy several f actors.
Generating capacity f or forced outages usually rabes up the largest re pired block of rescrves.
This capacity is generally related to the reliat'ility standards of tne region (see below), tne
tvpe of g(nerating capacity (fossil fuel, hjdroelectric, or nuclear), and the size of tne indi-
viJual units Reserves are also required for of f-peak r,aintenance and provision of uncertair. ties
in estiruted local growth.

Reserve requirenents generally decrease as the nurter of units in the s, ster increases (or as
tne size of the system increases). Inus, sore of the priracy benefit, of pcwer pooling arc
lower installed reserve requirenents and lower spinning req;irements.- Otner benefits of poeer

pooling include the ability to install larger generating units (resulting in economj cf nale)
and the ability to exchange economy energy. Economy of scale is a consequence of the general
proposition that the larger the plant, the lower are construction and operating sts per unit

of production.--

Three basic methods have been used to calculate reserve requirements (1) standard W rcent
*reserve, (2) loss of largest generatcr, and (3) probability retnods In the standard percent

reserve F.ethod, sone fixed percentage (determined by utility e/perience) of the forecast system

';, . r7 ,,j n.)
i .,; j {| L, i di o a
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xak load is used as the reqJired reserve. This rethod is considered irm f ficient for lar;er
utilities. The less of largest cererator rethod equitos rewired reserves with the size of the
larvst gem;rator plus additional reserves revireJ by other f actors. A disadvanta';e of tnis
rethod is that th> systen is being designed to an unk nown variable reliability. Hcwe,er, this
is 1cnerally the rost practical rettod for sco utilities, particularly the sruller ones The
adeer,t of tme eicctronic corputer has nade practical the use of the probability nethad, and this
rethad has to;nd widesprtiao use amng nany 00er pools and the larger utilities.

Of the potential methods available for daterrining reserve requirerents by probability, the one
nost widely used is thc loss-of-load nethod. This nethod es tirutes the required reserves as a
function of the probability of the loss of capacity required to neet the expected load. Proba-
bilities of beinq unavailable for op!ratien d;e to forc:d outaces are assiqqed to each generator
in the systea Maintenance sched;lcs, syster load models, weather and bJ5iness cycla variations,
variation of generator forced ot age rates as the units nature, trans.11ssion interca.n2ctions and
reliability, and interaction with other systems are all considere 1 in the calculations. Usually
the utilities' reserve levels are based on regional reliability re;uirements as d:ternined by
the regional reliability council or tre peer pool to which the utility belo qs. The reliability
standard in widespre3d use is that tN utility's generating supply will equal nr exceed system
.oad at least 99.9615: of the tine, which 13 eq;ivalent to a loss-cf-load probability of one day
.o ten years based on a 250-day year. (The load rodel excludes wed ends and nolidays because
the load is usually depressed cn these days; therefore, their inclusior does not contribute
neasurably to the annual risk of load loss. ) - When a utility tecores part of a pNer pool in
ahich the di f feren t net ters ha ve peak loads that are generally nor. coincident, the same relia-
bility stan brd can be naintained with Icer reserve requirenents for the individual utility
than would be the case when the utility's system is considered as an isolated entity. This is
dhot%r signi ficant twnefi t of power pool mertership. f urther l'enefits of poner pool nembership
have teen descrited by the Federal Power Conr issicn.

8.4.? Applicants' ani NYPP reserve responsi bilit y

The NYPP deterrination of an adequate reserve is based cn the reliability standards of the North-
east Power Ceardin3tirg Council (NPCC), w9ich specify: Generating capacity will be installed
and located in such a nar ner that a f ter d;e allowance .cr required maintenance and expected
forced outages, each area's generating supply will e Jal or exceed area load at least 99.96l5!
o f the tir.e. This is equivalent to a loss of lead r 'b3bility of one day in ten years.' To
Feet this FCC critericn, the M CP has dete rnined that the reserve nargin responsibility of each
eter af ter 1975 will be IS: of peak load (EP, p. 1.1-13). Due to diversi ty , this results in
reserves of approximately 20: over peak loa d 'or the S ta te (ER, p. 1.1-19).

L5 STAFF FCPECAST AND AN4YSIS CF PESE WES

Ine results of an independent analy;.s of stof f dmand forecasts and reserve rurgins are pre-
sented in this section. The analysis synthesizes tte results of two recent Federal studics,
one conterr.ed with future erergy supply and deNnd and the other concerned wi th forecasting
regional econcmic activity. The staff's rethodology for analyzing the need for the generating
capacity which the Sterling cower Project Unit 1 would provide is to conpare the tatal projected
peak lead cenand plus reserves with projected capacity without the plant for all of the four
applicants conM ned. Soctior 9.5.1 describr s the s ta f f't rethodolony and the corbined crojoctions
for the four utilities Tables 11.5 and 11.6 contain rro rctions for the individual utilities
using the sre rethodology but ag;regating data at a different level.

8.5.1 Peak laid forecast

The ' . released by the Federal Enerqv Adninistration in Februarym . ,

194, represents the first of ar arsual series of energy forecasts develcped to evaluate alter-
native enorgy policies The fcrecasts are based on inproved versions of n)tional energy supply
and deman j rodels FEA has develcped during the last two years , and uses the nost up-to-da te dita
that are collected.

The provides three projections of future electrical demand: (1) thet, w -', ,

business-as-usual (BM) case, which does not assu~e passage of any energy conservation actions
but does include the conservatier effect of higher energy prices, (2) the conservation case,
which represents the BAU case as nodified by conservation actions, industrial coal conversion,
and dispersed solar heating and cooling actions, and (3) the electrification case, which incor-
porates into the EAU case certain reasures aimed at substituting coal and electricity in place
of oil end gas in the residential, cormrrial, and industrial sectors. Under the EAU case, with
oil at $13/tbl, electric peak demand is projected to gruw at 5.9 per year between 1974 and 19%.
Under the conservation and electrification cases, peak load growth is projected to be 3.9 and
.9t respectively.>
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The FU. rodel Les c31cala'.iors of price elastic 1 ties ahich are dif ferent f rom the usual long-run
elasticitirs presentea in the literature. Thus, reaningful coro3risons cannot be riade, It als'

forecasts an avei lge electricity price, In constant dollars, of 29.73 miils/vWhr in 19% conparec
with 18 mills /kWur in 1972. In additico, t h. FEA forecasts are based on prcjected annual

grow th ra tes in G'.P of 5.5 ard 3.61 for the t eric h 1975 to 100 and 1933 to 1935 respectively.
Ir ese ra t<;, can be compa red to his torical greath ra tes of 4.1 and --2.1. f or the periods 1960 to
19/2 and 1973 to 19/4 respectively.

Identif ying dif ferences in projected growth of rajor economic vdriables such as population and
income allows one to draw conclusions about tre ewected rate of growth in deiland for electricity
within a service area relative to the national rate of growth. The rost widely ased set of lonj-

term regional economic projections, > > ' *
.,

.

is prepared by tre U.S. Department of Co .rerce, Cureau of Economic Analysis (EEA) and the,
"U.S. Departrent of Agriculture, Economic Research Service for the U.S. Water Wesources Council.

I% co~ plex projection procedJre used is based en the empirical and theoretically supported
observation that econvic growth over tire is related to the size and productivity of the labnr
force. QJite reliable projections of population are tne labor force are published by the U.S.
Bureau of the Census. Estirates of future output per un-ho;r are based on detailed analyses
of trends in projactivity in each sector of the econcrj and judgnental forecasts of significant
future develo, rnts that nignt af'ect proJ x tivity. Although no projections coincide exactly
with tne apolicant's service area, reasot~0ly representative forecast can be spliced together
:or the service area by totaling water subareas CM2, 412, 413, 414, ar.d 415.

The relevant comparison bet een tne Sterling Power Project service areas and the nation as a
v. hole are preserted in Tables S.10 through 8.14 The iatter table sumarizes the co parison.

Note that pcpul3,. ion is projected in the Sterling Power Project service area to nrow at a rate
which is arproximately 74; that of the national rate darin7 the decade 1970 to 1930. Fron 1930
to 19% the ; op;lation is predicted to grow at about 76 cf the national r te and will t,e rain-
tained at at.out the same rate for the years 1285 to 199]. Tot 11 personal incorv is anticipated
to grow at a rate only slightly less than the national rate, that is , aboJt 97 of the U.S. rate.
The per capita income rate of greath will bo slightly greater overall than the U.S. growth ra te,
bein) about 9 nigher for rest years and about 41 lcwer for abcut five jears Overall, the

Sterling Poer Project service area will probably egerierce scWat lower growth rates thin
the nation as a whole.

Tabae 810 Umted States population, employment, personal mcome,
and earnmgs, actual and proiec ted, sc\ected years 1962-1990

- _ _ _ . _ _ _ . . _ _ . _ m _ _ _ _ . . _ _ _ _ - _ _ _ . _ _ - - - _ _ - _ _ _ _ _ _ _

l t e.1 1962* 19/o 19d0 19e5 1990
_ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __

Popd at.<m. mut vee. mahuns 185 7 203 9 223 5 2M 5 246 0
Per op ta m om- 196 7 $ 2 'AS 3.4 76 4.700 5 400 6.100
T otM emo% m, n t mahnr s 06 4 79 3 96 1 101 1 106 4
Tetal pe sonal irw ome, bdhon $ 480 709 1.068 1.273 1.517

_ _ _ . _ _ . _ _ _ _ _ _ . _ . _ __ _ _ _ _ _ _ _ _ .

*E rephw ment f ar 1960
Soune 1972 E CBERS Prop t?ces Vu1 1 T ab\e 1.p 38

Table 811 Average annual percentage rates of change.
Un ted States population, employment, personal mcome,

and earmngs, actual e-d projected, selected periods 1962-1990

item 1962 -1970* 1970 -1980 1980-1985 1985-1990

Populat.on 1.17 0 92 0 96 0 96
Per cap.ta mcome 3 97 3 06 2 82 2 47

Total employment 1 80 1.94 1.02 1.02

Tota? perwnal mcome 5 00 4 19 3 57 3 57

*E mploy mer,t for the penod 19 0 1970
Scurce Est,me-d from Table 8 lo.

~,
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Table 812. Population, employment, and personal mcome of water subareas
0202,412,413,414, and 415, historical and proiected, selected years

1962-1990
______ __ __

dl t em 1962 1970 1960 1985 1990

Populanon, med year, rmthons 5 79 6.14 6 57 6 62 7 08

Per capita income.1967 $ 2,605 3,457 4,808 5.492 6.273
Total empiovment thousands 2,058 2,363 2,828 2,955 3 090
Total perwnal .nteme, malaan 1967 5 15.082 21,227 31,591 37,453 44.414

__

* Employment for 1900

Table 813 Average annual percentage rate of change, population, employment,
and personal mcome, historic and projected, water subarsas0202,412,413,414,

and 415, selected penods 1962-1990

I tem 1952-1970* 1970 -1980 1980 -1385 1985-1990

Population 0.74 0 68 0 75 0 75

Per capita income 3 60 3 35 2.70 2 69

Tota, emplo, ment 1 39 1.82 0 88 0 90

Total grsonal income 4.3ti 4 06 3 46 3 47

*E mployment for 1960 -1970

Table 8.14. Water subareas 0202,412,413,414, and 415 as a ratio
of L..ied States average annual rate of population, employment,
and mcome, historical and projected, selected periods 1962-1990

item 1962-1970* 1970 -1960 1980-1935 1985-1990
_

Popdat.on 0 63 0 74 0 78 0 78
Per upaa income o 31 1 09 0.96 1 09

Total emp:oyment 0.77 0 94 0 86 0 88
Total persanal income 0 87 097 0 97 0 97

' E mplo y ment 1960 -1970.

An estinate of the likely growth rate of the peak load in the Sterling Power Project service
area may be derived by ratioing the national projections in the same proportion as ratios of the
rates of growth in population and econcmic activity indicators. At this point, it is necessary
to establish which national projections are to be used as a basis. The staff elected to ccnsider
the three Fr.A projections that cover a reasonable range of national demand estimates, that is,
3.9;, 5.9%, and 6.9;

Weighted average multiplying factors were derived by the staf f from the ratios of the pararetric
rates of change by assuning tbe total personal incone factor to be equivalent to all the others.
The factor was calculated to be approximately 0.94 for the two decades from 1970 to 1990. For
each of the three projected national growth rates listed above, this factor yielded projected
growth rates in denand for the Sterling Power Project service areas of a;xoximately 3.7, 5.5,
and 6.51, par year respectively. The results are plotted in rig. 8.4 and are represented by the
upper wide band, The applicants' projection is also plotted, ad although it agrees quite well
with the staff projection in the near term, it begins to deviate in about 1980 and becomes
progressively lower with time. _,, ,J ,l , ,_ |r e
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Fig. 8.4. Historic and projected total winter peak load for the Sterling Power
Project participants' service aroa.

Another projection was rude with the basis, in this case, resting upon an econometric analysis
using variable elasticities.21 Inasmuch as these projections were made on a statewide basis and
in terms of energy consumption, they also wera adjusted for the Sterling Power Project partic-
ipants' service arees by ratioing the parameters applicable to the service areas to those appli-
cable to the state in a similar manner as before. Finally, the energy consumption forecast was
related to load growth by assuming that the past decade's ratio of average compound growth rate
of peak load to energy consumption growth rate would apply to the next decade as well. This gave
rise to calculated growth rates of 6.7% per year until 1980 and 3.71 per year until 1985. This
too is plotted on Fig. 8.4 and agrees quite well with the applicant's projection until it begins
to deviate af ter 1981.

As shown in fig. 8.4, the applicant predicts a 12.8% reserve margin without the Sterling Power
Project in 1984 and 23.2% with the plant. Considering the 5.9% per year projection to be the
most likely rate of growth, it is seen that without Sterling there may be only about a 7.5%
reserve in 1984. Should the highest growth rate pertain, then, without Sterling in 1984, there
would be a deficit expected and no reserves. On the other hand, if the lowest growth rate is
applicable, the reserves ray be 40.5% and .'8.6% with and without the Sterling Power Project
respectively.

1;J ;;l 721 10-
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H.S.2 _NYPP

With respect to the paaer pool, projected gross rargins are shown in Table 6.9. As indicated,
the pr ujections give the impression that re;erve rargins will be 35.3 and 35.f ' in 1334 and
19JL respectively. These projections were derived under the ast/:ptions that there will be no
continjencies and that the base-load plan for additions will proceed accordinj to schejule.
t%nce, this is a noit optinistic and perhaps unrealistic view point, it is already evident, at
the time this is being aritten, that the projections of capacity that are part of the basis f or
the margin projections will not be f ulfilled. For exarple, there are probler s with certification
of the Jamespart unit anj ott er f acilities (Ereakabeen, Caj<p, Cornwall) such that there na/ be
r:uch less capacity than had been hoped for. Finally, the req; ires:nt by EPA that coolin] towers
be used in new units eill decrease the available capacity even furtner. Three scenarios are
examined in the 143-b report which show tha t when dera t ings, pos tportrents , ar.J accelera tt>J
loaJ forecasts are taken into account, it is entirely possible that NtPP will e<pericace a
potential reserve margin of 17., in 1935. Hence, the Sterling Power Project participants cannot
rely upon the NYFP to supply their needs in 1934 and 19ch.

8.6 CCNCLUSIONS

The staf f conclude, that the growth rate forecasts of the applicant represent an intermediate
estir. ate that is a reasanable foreca st for plannica purposes The consequences of buildin; a
plant earlier than needej are not eauivalent to tnose of building it too late. Forecasts that
are too lua coJld result in the a;e of nigher-cost gener3 ting equiprent, purchases of high-cost
replacement energy (if it is available), increase in air pollution througn use of old anJ in-
ef ficient fossil units, greater consumption of scarce fuels such as gas and oil (contributing
to shortages and U.S. balance o' pajrent deficits), increased inflation in the price of fossil
fuels, and a reJaction in systens reliability involving greater risks of browncats and blackouts
Forecasts that are too high can lead to construction of unjerutilized gererating and transnis-
sion capaci+.j, thus leadin j to higher co;ts of electricity and inflationary pressur( ; on the
(ost of capital financing a; well as higher interest charge > if construction is stretchej out
over a large period to avaiJ underutilization of Capacity. However, building n Clear CapaC1tyv
earlier than reeded ccald also nave svie favorable irp3 cts such as earlier retirement of inef fi-
cient high-cost generating enits, reJJction in air pollution, savings of carce fuels (thas
aJvancing the goals to Prrject Indeperdence), an increased outlook fcr electricity sales to
neighborinJ utilities with a rutual advantage to both service areas, or, failing this, an
increase in reserve rurgins with a reduced probability of browoouts and blackouts.

Thus, there is a decided advanta je in gaarding against the risk of builJing the units later
than demand growth and other considerations would justify. Construction delay scheJales for
large-scale projects are caite freqsent, anj planning on tre basis of a lower growth rate would
not provide a cushion f or dela/s if the forecasts were in error. Also, the construction schedale
can Le stretched out as the time 2pproaches for on-line use and a better forecast of the need is

avdilable. Inis Can he advantageous under conditions of capital shortages. The staff therefore
firjs that the construction scnedale planned by the applicant is re2sonable.
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r0ST-BENEFIT AVLYSIS OF ALTEnATIVES<

9.1 ALTERNATIVE EASE-LOAD ENERGY SOURCE S AND SITES

9.1.1 Alternatives nut requirhcreation of new 3eneratin25ap) city

9.1.1.1 P u rc_h a_se d_powe r

The Sterling Power Project participants have indicated (ER, Sect. 9.1.2) that purchase of base-load
power is not a viable alternative in amounts in excess of thase alreadj scheduled (between 565
and 967 MWe durin) s urr;e r p e a k s , 1931-1905). (Eecause firm contracts have not yet been co71eted,
an estimation of energy is not jet possible.) Purchased energy is generally only a viable alter-
native when excess capacity exists in another region or sys'.en dJring the tire perind wIen (he
energy is needed. Constructing new capacity in a dif ferent region or system would merely shif t
the energy-prodJcing burdens to another region without any significant overall adsantages

in its report to the Federal Power Comission for the 1970 National Power Survey, the Northeast
Regional Advisory Comittee discussed seasonal diversities within the Northeast as capacity
',o u rc e s . The Corr.ittee concluded that opportunities for seasonal exchange not already ir:plemented
were relatively wall and uncertain so that little, if any, tra smission for seasonal exchange
purposes could be justified.'

The staff concludes that purchasing base-load pcwer for a period of time corresponding to the
expected lifeiime of the Sterling Power Project is not a practicable alternativo.

9.l . l .2 Postponed retirement or reclassification of esisting units

The Sterling Power Project participants have indicated an intent to retire some existing gener-
ating capacity (approximately 160 MWe) between 1933 and 193).- By 1983 all of the existing non-
supercritical base-load co31-fired stations will probably largely be used for intermediate-type
ope ra ti on . Because of the discrepancy between the planned retirement capacity and the capacity
of the proposed station, postponed retirement cannot be considered a viable alternative to the
proposed action.

9.1.1.3 Base-load operation of internedi3te or poakin1 acilitiesf

Extended operation os anits designed far internediate or peaking operation would result in exten-
sive maintenance problems and reduced availability of the peaking capacity and reduced system
reliability when it is needed because these units are not designed for continuous baseload
o pe ra ti on . This case is particularly true for the peaking units and, to a lesser extent, for
inten"edia te-type uni ts. Moreover, fuel costs for these units are generally higher than those
designed for base-load duty |ER, p. 9.1-9); also, fuel for some of these units (oil and gas-fired)
is expected to be in relatively short supply and rray not be available for their continuous opera-
tion. Because a portion nf the peaking capacity is hydroelectric or pumped-storage hydroelectric
capacity, the extent to which these facilities can be operateJ is dependent upon the water supply.
Both types of hydroelectric facilities are limited to use for peaking perpuses only (ER, Sect.
9.1.3). The system also needs a najor block of generation to operate in the load-following
portion of the curve. Upgrading these units to base-load operation would deprive the system of
an important part of the generation mix needed for efficient operation. Another aspect to be
considered is that without the addition of new generating capacity, peak demand will eventually
outgrow the systeds total generating capacity and will result in the absence of any reserve
capacity. Thus, the staff concludes that base-load operation of existing intermediate or peaking
facilities is not a feasible alternative for the long term.

9.1.1.4 Peactiva tinj_cr _upjrading de r plants

Because the Sterling Power Project participants plan to retire only small existing units between
1983 and 1989 and because those scheduled to be retired in 1975 are also relatively small aad are
used only for peaking purposes, reactivating older plants is not a viable alternative to building
new base-load capacity in the amount to be supplied by the Sterling Power Project.
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Upgrading existing facilities t,y a sivificant exten * is generally not economically feasibic,
because must boiler and turbine-generator facilities are closely ratched. Thus , upgrading would
reqJire replacenent of boilers, turbine;, and condensers with a resulting probable cost approach-
ing that of new tapaci ty. An associateJ additional disadvantay is that all output f rcn these
units would t'e lost during the rebuilding period. Furtherrare, installation of higher capacity
at a particular loCatiCP Would reqJire adjltional capability to dissipate W3ste heat and prob 3bly
additional tran zission lines. The staff does not cc nsider upgrading to t.e a viable alternative
to replace the power egerted to be supplied by the Sterling Power Project.

9.1.1.5 Conservation nf ener g

See Section 8.2.3 for a discussicn of energy conservation.

9.1.1.6 Conclusions

The sta f f concludes that there are no feasible altern3tives not requiring creation of new gener-
ating CJpacit/ to neet the projected energy requj rer-elts

9.l.2 Alternatives re3uirinj the creation of new generatir icapacity

9.1.2.1 F_r;e rrtg e a n d s nu rc e c o ns i de ra t i o n

C oc.1

Coal supplied the energy f or about 26; of the power generated by the Sterling Power Project
participants in 1974 (ER, Sect. ').'
In the s ta f f'c npinion, a conventional coal-fired power plant is the only serious alternative to
the Sterling Power Project since all of the criteria for selection are fulfilled in a broad sense.
To determine ahich of the two is ccre socially desirable, e3ch criterion rust be examined and
compared. The staf f's view is that the only differenc es arise from twn criteria: e yected price
(cost of production) and anvironr. ental acceptability. Before considering these two points specif-
ically, the coal option shall be considered nore ger.erally. At the beginning of the 20th century,
coal accounted for 9C; of the energy in the UniteJ States. However, in recent decades, coal has
lost sone of its important markets and is now i sed rainly in generating electricity and in ruking
s teel and other ranuf actureJ goods. It is snt most abundant fossil fuel, accounting for 73 of
the total recoverable f;els in the niticn. By contrast, oil and natural gas account foe 9; anj
oil shale about 17/>.' A supply of economically recoverable coal is expected to be available
beyond the year 2000 to reet f uture dores tic power demind.

Logistics and transportation of coal are much more costly thin for gas, oil, or nuclear tuel
regardless of the geographic supply arca. An ll504fde station operating at 70: capaci ty wi th a
heat rate of 9700 Btu / kwhr would consur> annually about 2,700,000 tons of 12,670 Btu /lb coal . If
100-car unit trains were used and each car had a capacity of !00 tons, about 270 train deliveries
would be required annually.

Coll-fireJ stations require about 60 acres for each 1000 MWe of capacity, including coal storage
Additionally, an estimated 35 acres would be required for ash storage and coal handlingareas.

equipnent. A smokestack several hundred feet tall would be required. These facilities nake
coal-fired stations aesthetically less desirable than nuclear stations. The necessary fuel
handling anJ pollution abatenent equiprent for high-su' fur coal odds to the capita? investment
of the station. As an example, the adJitional investnent cost for an 50 -renoval system for a2

10004?W station burning 3.0: sulfur coal, ir.cluding in tial investment and capitalized operating
cost aad capacity penalty, is approximately i 73/kWe in 1975 dollars, depending upun the type of
process used.

To neet Federal new source performance standards, the (mission from a power plant would be li.iited
to 1.2 Th of 50; per million BTU.* This would mean, fcr exa ple, that coal with a heat content
of 10,GJ BIU/lb would be limited to a 0.6; sulf 'r content or the plant would be required to be
equipped wi th flue gas desul furization facilities.

Coal having a low sul fur content (approximately 0.6 or less) and other characteristics required
to satisfy current environmental em;ssion standards is available in the western portion of the
United States (primarily in Montana and Wyoming) in the quantities necessary to meet the require-
:.ent s of an ll50-MWe station. The use of eastern low-sulfur coal (1% or less) for power geneca-
cion will be limited in the future because it is in hip demand by the netallurgical industry.
The mere existence of a coal reserve, however, is not 'Jt ficient basis for its consideration as
an economic fuel alternative.7 It is doubtful that eastern coal having characteristics required
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t; a t i '. fi turrent environr ental stanisrds wnuld be available in the recessary mantitier withNt
'0.-rv ;al e ;uinent as Nrt cf the plant-,

P reser.t cLal-f ired s tations convert theral enerr;/ into electricity ore efficiently than da
n;cleir statien?, arH tu capital cost of a coal-fired plant is aLout 70 ' th it of i cm: vably
s iz" J rutlea r s tition. Hoe ver, the Icna-ter cos ts of corg / f ro" a nelnar s tation are los,

Leta a of the lower f uel ard c;. -a tir1 cos ts The stif f has estirated th vnerating u st for
a cual-fired I c aer plant usin i eas tern hir.h-sulfur toil (2.5' sult hur) and h3s cor pired it with

th" 5terlin] ~o c r Project. The results are tabulated 3s a function of caNcity factor in
Table 9.. lhe s taf f cnnclu des that, for caNcity factors within the e rected rm of station
oserition, a ruclear-powered plart is rore ecoacnical than a conventional coal-fired plant. (N?te
th it both plants woald be egetted to 0;erate in tht range of 60 to I r cap 3 city factor.) The
st)f f h n ar" ired the overall envircn" ental i' Nct of a coal-firN plant cor rjred with 3 nucle 3r

clant si t"J at Sterling as descrflod in a nurter of reviews" *and con:lules that, although a
coal-fired plant is a rescrable alternitive to the proposed Sterling Power Project, it is a less
f m rable alterrativo tecause of higher fuel and pollutian abate ent costs and creater 3dvt rse
irratts, ensircr ontally.

Table 7.1. Co7 3rison of costs nf Sterline Pcwer Prcject and
elaiv 0cnt cnal-fired station f or 19E t n; eration

(IT discount rate)

3
'utleir Coal

C U ar it/ f ator
60 73 M 61 70 EQ

Capital cm t, rillion t 1915 1015 1015 E04 RM 814

Detrn is'.ie cost, nillicn ; 26.9 26.9 26.9 - - -

Ann;11 cost, nillion 5

0;-ra tion mi r aintrnince 11.7 11.8 11.8 22.5 24.7 25.5

fool 47.6 57.8 66.1 113.6 132.6 151.5

Total ann al cost, million S 61.3 69.6 77.9 136.1 lE6.6 177.0

Total cos' (present worth c: 2010.4 2141.6 2272.7 2354.4 3278.3 3Enn.6

ceital), rillion 5

Annuilized total cost, -illicq ; 213.3 227.2 241.1 31 3.4 347.8 382.0
1Cereratico, , Y Lhr/ vear 6.04 7.05 8.0A 6.04 7.05 8.r6

33 ,ea r-l e ,el umi ener';j 35.3 32.2 23.9 51.9 47.3 47.4

cost, nills / kwhr

"Hiqq sui;mur (2.5 ) eastern coal with 50 removal.
*"All cost in tillions of 19oi Ollars.

The s taf f h15 considered the alternative of two 600 negawatt co31 fired plants to replace tM
capacity of t*o Sti-ling unit. The al ternative considered w35 one 600 re]3natt plant in the
service area; of N.M. and RG%E and one 600 meg 3witt plant in the service areas of 0%R and CH.
Capital costs of two 600-We noits (not at the same site) are about 18? greater than for one
ll50- Ne unit (see A wendix D). Operating and maintenance costs would also be greater for two
600-%e urits it dif+erent locations as compared to one ll50-We unit. The additional costs of
shipping coal a lonNr distance to the O'A and CH service areas would be of fset to some extent
by reduction in e'ectrical transmission costs expected when one of the units is located closer
to the area whic'1 i+ vrves; the staff has assured tnat the additional coal shipping costs would
equal the red; tea trawnission costs. Consequently, the staff concludes that twa 600-MWe units
at dif fereni. locations would be less economical than one ll50-We uni t. Since a uranium-fueled
station was nore economical when 1150-%c sizes were ccTarcd and in view of the increased capital
and operating and maintenance costs when 600-We units are constructed and operated at separate
sites, the staff concludes that the nuclear plant is nore economical than either Coal-fired
al te rna t i ve.
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011

Gil was used to generite aboJt 45 of tk Sterling her Project participants' poner in I M
(Sect. 1);l its use wis nainly for interwJiate-tge and peaking uni ts. Oil at a price of $11/ bbl
(about $1.90/106 Etu) is about equivalent in electric 3l emrny generation capbility to coal at a
prite of $50/ ton. Thas tha applicant does not ccnsider oil to be a feasicle alternative fuel
scarce (ER, Sect. 9.2.1). The s ta f f concurs in this e nl u3tien.

In adJition 10 the economic aspe:ts th3t preclude t*" fJrt% r consideration of oil as a fuel for
a large base-load poer staticn, other rosens alw disco; rage its use, An ioportant factor is
the future availability of oil in the United St3tes as a fuel for base-load pher st3tions. As
events since late 1973 ha,e shown, oil supplies from foreign countries (which mke up a signifi-
cant part of our total ann al consumption) are s,bje:t to availability and costs as dictated to
a large extent by political considerations. The cost Octor is ir crtant not only in relatione
to predictin7 tFe econ mics of st1 tion operation bat als) with regird to national policiesv

relatM to the U.S. talance-of-payments problem The 1 atter coJld lead to restric tions on the
large-scale use of oil fr power stations to conserve it fcr other F,rpo u s for wnicn ther( are
no readily arailable s 6 ,titates (such is f;el for interril co h t 100 engines, r34 raterials
for synthetic org)nic >1ica s, etc.). Theref ore, een disreg3rJ1r ; the et mrics of staticn
operation, the unreliability of foreign suplies of oil an f the patenti31 effects cn the alloca-
tion of available supplies 3ke it dm irable for a utili ty rot to ir :rease its de-wn kote cn,

oil as a fuel scurce. The staff concluJes tMt it is not reisonable at this ti m for me Sterlinq
Pow er Project particip.mts to plan a bast-load electrical yncratirq station tnat woJid cont a +

large quantitios of oil.

N itu_ral ps

Only about 2: of the Sterlinj Poner Fr v ct pirticia nts' 1974 pcur was generateJ t y tre use of
natural q3s (EP, Soct. lj,3 and this use wn minly for interr.edia te-type and peak iDg Jnits
for the future, d nestic supplies of r3tural gis are not expectej to be available in the m oti-
ties re pired for lonp tern (33 to 40 ye3rs) g erattun of a nitural 13s-f ueled puer st3 tion to
replace the applicant', pro;med u anic-t uele j s tation.r

Therefore, the staf f tys not considr n3 tar 31 gis 3s a viable alternativ . fuei 'er the propused

base-lcad Sterli n li t.

Hydroelyctric_

Because of the characteristics of stre3- flows in the aplicant's service arei, hydroelectric
power generation is i nited in usef ulne;s to peak ing service. In 1374, hydroelectric facilities
qenerated about 12: of the Sterling Poer Project participants' tot 31 power generation (ER, Sect.
1).1 There are only a few hydroelectri: sites re-airing that are s a table for developnent for
paaking service (ER, Sect. 9.2.1.4).11 Tne staff concludes th1t it is not practicable to etilize
hydroelectric power in the applicant's service area to 54 ply base-ltad power in the amunt
expected to be g nerated by the Sterlirl Ic er Project.

Coo the rmal

Gaothernal electric pcuer generation, at favorable geologic sites, h1s been fou' to be feasible
and competitive with other comercial sources of energy. h ever, tre kinds of geological for-
mations that ' odJCe steam suitable fGr use in gPother%3l plants appear to be nonexistent in
New York State (ER, Sect. 9.2.1.6).

The staff concludes that geotheral power cannot reason 3bly be considered as an alternativa energy
source for the proposed base-load uranium-fueled power station.

S_olar power

Although solar generation of electricity my be a future supplier of electrical energy in the
United States, a pilot plant has not yet been put into cperation. To succeed as a base-load
plant, low-cost n:ethods of power storage (to supply power when the sun is obscJred by CloJds or
at night) would have to be developed and coupled with the solar energy conversion units. Even
if a considerable number of technological problems are solved, corrercial operation of a solar
power station would not be expected until about 1999.12 If solar energy is used for a peaking
power station (in localities where the peak occurs during hot, sunny days when air conditioning
is a major load), even this energy source is not likely to be conpetitive before about 1990.13
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Although in certain locaticns the use of solar energy for heating and cooling of individual
buildings may be economically feasible, the staff does not consider widespread generation of
electrical energy at individual homes from solar energy to be, now or in the foreseeable future,
economically feasible. Thus, the staff does not consider solar power a viable al ternative to
the proposed base-load uranium-fueled power sta tion.

Wind gower

Power from the wind has been cbtained on a 1.25-MW unit in Vermont and a 0.1-MW wind nachine has
been constructed in Ohio.14 There are plans to build two 0.2-MW units in 1976 and 1977 and two
1.5-MW units in 1978.15 Because the wind is intermittent and changing, wind-powered turbines
must be designed to operate over a wide range of conditions. Furthermore, they will be subjected
to various types of extraneous loadings, which can cause cyclic motions and vibrations in the wind
mchine components and thus limit reliability, lifetime, and performance.l* At the present time,
there is insufficient experience regarding the operation of these machines to predict their
reliability and lifetimes.16

Because wind power is intermittent, it is unsuitable as a source of base-load power unless coupled
with energy storage facilities, which would add to the cost of the electrical energy produced.
There are questions regarding aesthetics since these machines could have about 200 f t diameter
rotors mounted on 150-f t high towers. Precautions must be taken with these units to prevent radio
or tel vision interference and injury or mishaps due to the breaking of rotors or shedding of ice.
As i consequence of the considerations mentioned above, the staff does not consider power from the
wind i viale alternative to the proposed base-load plant at this time.

Fusion power

The present status of nuclear fusion as a source of energy is such that a demonstration plant is
not expected to be built before about 1930 and a connercial power station is not expected to be
available before the year 2000.17 Therefore, the staff does not consider fusion power to be a
viable alternative to the proposed nuclear power plant at this time.

Municipal solid wastes

Substantial sources of energy exist in the large quantities of refuse generated in this nation
each year. Wheelabrator-Frye is erecting a refuse-to-energy plant near Boston and will repcrtedly
burn the garbage generated by half a million peopl * (1200 tons / day) and generate steam to run
turbines at an adjacent facility of the General E'aceric Company.18 :onncticut, the first state
in the nation to adopt a statewide garbage disposal plan, will recycle 85% of its residential and
comnercial solid wastes by 1935. The Connecticut Resources Recovery Authority estimates that the
resultant fuel will neet 10; of the State's power needs.13 The Union Electric Company and the
City of St. Louis are engaged in a cooperative program in which the city collects, prepares, and
delivers waste to Union Electric where it is burned with pulverized coal. A number of utilities
are involved in similar projects.

It is estimated, however, that the total animal and urban solid wastes available under conditions
not involving potentially prohibitive collection costs may amount to from 4 to 6 x 107 tons of
dry organic material per year. Urban waste generation is assuned to approximate 5 lb per person"

per day. Of this, approximately one-half is dry organic material obtained from waste paper,
kitchen wastes, and garden or lawn wastes. The average heat content of the dry organic material
may amount to 16 x 106 Btu / ton, providing an annual energy supply of f rom 0.6 to 1.0 x 1015 Btu.
This represents only about 6% of the present ener
The burning of refuse in the Sterling Power F ( ~ gy requirements of electric generating plants.23-t participants' service area would produce only
relatively small amounts of heat for the - * , 3 t '. . of electric power. Until demonstrated on a
large scale, refuse combustion cannot F derr * a, alternative source of energy for the pro-
posed 1150 MWe of generating capac *4

Coal gasification

Pilot plants for coal gasification have been constro d. This method appears to be a promising
alternative for fueling large central power stations. it has not been developed to the extent
that it can be considered as an alternative to the St wer P oject. A comercial process
might be available by the late 1900s.
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Coal li uefac_t_ ion _3

Development of coal liquefaction processes have not progressed to the sane extent as for coal
gasification processes. Although one or more processes night be comercially available by the
late 1980s, this will not be in time to be considered as an alternative to the proposed plant.

Mp3ne tohydrodynami c s

Construction of a large-scale magnetohydrodynamic electrical generating plant depends upon the
solution of a nur.ber of technological problems. Therefore, such a station is not expected to be
available until even later than coal gasification or liquefaction technology and, consequently,
will not be available in the time f rane required.

Other

There are a number of other alternative energy sources that might be mentioned, such as conver-
sion of foreign natural gas to methanol and its transportation to the United States as a liquid;
extraction of fuel oil from oil shale or from tar sands; or the use of fuel cells. However,
these energy sources cannot be considered as viable alternatives to meet the requirements for
power in the time frame that this power is needed because they are either not technically fea-
sible at this time or not available in the quantities needed.

Suma ry and conclusions

Of the various types of energy sources that were considered, the staff found that only coal was
a viable alternative to nuclear power as fuel for a large base-1 M power station. The staff's
cost comparison of these two types of power stations is given in 1 ble 9.1. The following is a

brief discussion of the staff's method of conparison.

A recently developed computer program has been used by the staf f to estimate capital costs for
the nuclear and coal stations. This computer program, CONCEPT,2 M was designed primarily for
use in examining average trends in costs, identifying important elements in the cost structure,
detemining sensitivity to technical and economic factors, and providing reasonable long-range
projections of costs. The main factor in this computerized approach is the technique of separ-
ating the plant cost into individual components, applying appropriate scaling functions (to
account for the difference in size fron a reference design) and locatien-dependent cost adjust-
ments (to account for costs of materials and labor at particular regions of the country), and
escalating these costs to different construction and startup dates. These capital cost estimates
are given in Table 9.1 for both the cJal-fired and nuclear-fueled plants.

From an economic standpoint, the values presented in Table 9.1 indicate that a nuclear power
station is preferred. From an environmental viewpoint, the major effects of the alternative
generating system result from the condenser cooling water requirements and the radioactive and
nonradioactive particulate and gaseous effluents. The coal-fired station would have essentially
the same type of condenser cooling water system as the nuclear station, but, because of its higher
efficiency and the transfer of some heat to the atnosphere through stack gases, the intake water
requirement would be less (by about 20;) than for a nuclear station. The part|culate and gaseous
emissions from a coal-fueled station would be significantly higher than those from a nuclear
station, but they would meet the applicable standards and thus should be acceptable. Although
the radioactive effluents from a nuclear station are potentially higher than those from a coal-
fired station, the controls imposed on the nuclear station would result in such ef fluents being
equivalent to only a fraction of the natural background radioactivity.

On balancirg expected costs of productnn and environrental acceptability, the staff concludes
that SPP is the more favorable alternat've from both economic and environmental considerations.
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9.1.2.2 Aitornative sites

B a c k a ro un d

Each of the participants in the Sterling Nuclear Power Project were involved in individual siting
ef forts for possible power plants prior to joining the Sterling Project. Both Central Hudson Gas
and Electric Corporaticn (CH) and Orange and Rockland Utilities Incorporated (C&P) had evaluated
and Selected sites for possible coal- and oil-fueled power plants prior to their participation
in Sterling. Niagara Mohawk was involved in siting studies for a large nuclear or fossil plart
relating to the construction pernit application for Nine Mile Point Nuclear Station Unit 2. Each
utility haJ the following basic criteria for candidate areas (1) water availability, (2) land
availability, ( 3) transportation facilities, ard (4) transmission facilities. CH studied three
sites in the Hudson River Valley and chose one on the Hudson River for further environmental
e sa l ua ti on . In May 1972, the Terry Brickyard Site was purchased by CH for possible use as an
oil-fired 800-PW powar plant. During 1973, due to uncertain energf resources and economics, CH
Joined wit, O&R in joint planning of a dual-fuel (coal and oil) power plant.

C&R Legan site selection in 1971. Tive areas were chosen - the Hudson River Valley, Neversink
River, Loser Mangaup River, Upper Mang30c Peqion, and Central Division. Both surface water and
groundwater scurce sites were initially considered, but groundwater sources were later elirinated

.as not tein7 adequate. Fourteen sites were studied by OAR, with final analysis reduced to two
sites by 1974 (for adJitional details, see ER, Sect. 9.2.2.1 and 2.2.2.2.)

In ccnsiderirg whether sites identified by these two utilities within their service areas nicht be
tetter thin the Sterling site for large nuclear power staticns, the staff examined Ihase I of the
Nuclear Pcaer Siting Program of the New York State Ataric & Space Develocnent Authority. This
was a state-wiae surve, a~ m purr-te wat tn identiff regions in which large (1,000 PWe or greater)
nuclear , mer stations could te lccated. This report identitled seven area, ni . + # :b ''c -^c+

m

suitable sites exis ted for nuclear power stations. These seven areas included the shore of Lake

Ontario within New York S+ ate and the Hudson River south of Pouchkeepsie and north of Tarrytown
(except fcr the vicinity of Newburgh, Beacon, and Peekskill). Eoth of these areas are also with-
in tre wc > tern and southeas+ern pcrtions of New York State which the Phase I report identified as
arels in ,.nich sites were to be sought, where practicable, in view of projected load growth and
facility retire ent objectives of the New York Power Fool. Except for the above-rentioned section
of t% Hud nn River, tho report did not identify any other water sources within the Orange and
Rockland mtilities, Inc. cr Contral Hudsen Cas and Electric Cor; ration service areas as possi-
bilities far preferred site locatient for a 1,000 Pie nuclear rower station. It should be noted
that the rercrt's res triction with renard to the Hudson River south of Poughkee;sie eliminates
tre three prin site > identified by the Central H;dson Gas and Electric Corporation during its
site surveys ; these were all north of Poughkeepsie. Tho two preferred candidate sites identified
bv Orance and Rockland Utilities, Inc in their site-selection studies, Lovett and Bowline Point,
are co the hud;un River below Fo;ghkeepsie and thus are in a suitable areas as defined by the
N< York State Nuclear Fower Siting Frogran. The A;ril 1, 1976, "Long Range Generaticn and
Transmission Plan" by rerber electric syste-s of the Nea York Power Pool and the Erpire State
Ele tric Energy Research Corporation indicated (at page ;3) that only two estuarine reaches of
the Hudcco River were censidered potentially suitable for power plants with once-through coolinq
s,stes s; these were between nilepoints 125 and 70, and between rileroints 30 and O. Since Bowline
and Lcvett are a rileroints 37.5 ard 41.5, respectively, it would ~arpear that these locations are
not reccT ended for Oc.;er s tations with once-throue cooling.

Ni na ra "mnk became an over in the Sterling Froject af ter the site had been selected and did
not conduct a search for an alternate site specifically for this application. However, as a
result af an agreerent among six New York State Utilities to share ownersnip in three generating
urits (Os sgo Unit 6, Nire Mile Point Unit 2, and Sterling Nuclear Unit No. 1), Niegara Mohaak
h as tee able to redace 600-MW from its exclusive needs in the 1978-1984 ti e period (ER,
p. 9.2-23). Niagara Mchaak 's site survey for the Nine Mile Point Station included 12 sites: four
on Lake Erie, three on Lak e Ontario, three on the Saint Lawrence Rivor, and two in the Hudson
Valley.

Cf the sitcs studied by Niagara Mehawk in the Nine Mile Point review, the four Lake Erie sites
(Ripley, D,nkirk, Huntley and Trnawanda) and the Hadsen Valley sites (Easton and Albany) would
rut support once-through cooling. These sites along with the three Saint Lawrence River sites
(Morristown, Waddington and Rooseveltown) and the Ston/ Point site on the eastern shore of Lake
Ontario would require extensive transrission distarces to the load centers of the renber utilities

In addition, it is question?ble whether the Stony Point site could support open cycle cooling due
to the shallow r water along the eastern shore of the lako The two remaining sites, Olcott and
Nine Mile Point, are not considered by the staff to be preferable alternatives because of the
uccertainty of the SNUFPS design being able to acconrod3te a higher g value that probably would
be essociated with the Olcott site, and because of uncertainties regarding the ability of the
Nine Mile 2 site to acconrodate a fourth large plant using once through cooling without adversely
af fecting the aquatic biota in the area.
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The staf f has reviewed the alternate sites for NM (Nine Mile Point Unit 2), CH, and O&R and con-
cludes that none of then represent a more desirable alternative than the Sterling Site. Most of
the sites would eitner require extensive transnission systens fnr offsite dis tribution of power
or cooling towers for heat dissipjtion; both would add significantly to the cost of the project.

RG?Z started an area survey in 1968-1969 for potential plant si tes. The basic criteria was that
the eventual site could support a 1000-MW power plant with the preferred plant being (1) nuclear.
(2) coal-fueled, (3) oil-fueled.

Twenty-seven sites in five general regional areas were chosen for evalu3 tion. Wi th ccopera tion of
the New York State planning groups, the site selection process was finally reduced to two sites,
Sterling and Ginna, both of which are on the south shore of Lake Ontario. (For detai' , see ER,
Sec t. 9.2. 2. 3. )

Sites

In the initial evaluation of sites, RG?.E chose 27 preliminary sites for study on the basis of a
broad evaluation of water sources, land area, and availability of transportation facilities The
27 sites were grouped in five distinct geographic areas:

(1) Lake Ontario (6 sites),

(2) l ~pr renospe Ri ver ( 7 si tes) .

(3) Finger Lakes Area (2 sites),

(4) Central Genesee River (7 sites),

(5) Upper Genesee River (5 sitec).

The applicant conducted a fcJr-phase study of the sites. The results of the studies are shown
in Table 9.2. Af ter each phase of the s tudy, the number of sites for evaluation was reduced. wi th
only three sites reraining at the end of the study. The sites chosen were Site 22 (Boller Point),
Site 26 (Sterling), and Site 27 (Ginna). Because the Boller Point site area is principally
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owned by an upstate university and is being used for agricultural experimentation, that site was
eliminated, leaving the Sterling and Ginna sites for final consideration. The following is a
sumary of the major considerations in the Sterling-Ginna site selection.

General setting and land use. Both sites are mainly rural, low population density areas located
on the south snore of Lake Ontario. The mejor local land use is agricultural, and forest is
present at both sites. The Ginna site is smaller and currently has a 490-MWe nuclear unit.

Denography. Both sites are in low population density areas; however, the current and projected
populatiora are qreater for the Ginna site than for the Sterling site.

Water. Both sites are served by Lake Ontario, and due to the relative proxinity of the two sites,
they are essentially equivalent in terns of water supply.

Geology and seismoloy . Both sites are suitable for a nuclear power plant with no distinct
seismologicai di f ferences between si tes.

Meteorology. Both sites have very similar meteomlogical conditions with sor:e differences due
to local topographical and shoreline orientation differences. Eitner location is acceptable from
a neteorological standpoint.

Terrestrial considerations. Both sites are acceptable, although Sterling does have areas of
wetland habitat that will be minimally affected by the power plant construction and operation.

Aquatic habitats Both sites appear similar in aquatic ecology, and the impact at either site
would probably be acceptable.

T ra n s;>o r t a t i o n. Ginna has adequate transportation f acilities due to the existing power plant.
Tne Sterling site would need to establish rail and highway facilities, but both are available
within a reasonable distance of the site. Both sites will require onsite transportation con-
s t ru c t i o n.

Aesthetics. The Ginna site is smaller and flatter, with less natural cover. The Sterling site
would offer greater natural reduction in the visual impact of a plant from the landward direction
owing to the rolling hills and vegetation. The two sites would be equivalent from a lake-
oriented visual standpoint.

Transmission facilities. Transmission system requirements are the most significant difference
betaeen the two si tes. Tne Sterling site will require 8 niles of offsite transmission facilities.
The Ginna site would require approximately 35 miles of new transnission corridor construction at
a cost of approximately $21,000,000 Additional impacts would affect approximately 1100 acres
needed for the transmission corridor at the Ginna site.

Atomic and Space Development Authority ( ASDA). The State of New York has conducted a statewide
assessment of potential nuclear power plant sites. The ASDA concluced that the Lake Ontario
region was a prime area for siting of nuclear power plants. Further speci fic si te-oriented
studies by ASDA have concluded that the Sterling site is a prire site for nuclear power
generating facilities.

Table 9.3 sunnarizes the important characteristics of the Ginna and Sterling sites.

Conclusi g

The applicant had evaluated several regions and sites prior to choosing the Sterling site. The
study considered surface water hydrology, population, land use, regional geology, groundwater,
seismic characteristics, terrestrial and aquatic biology, and neteorology. The staf f believes
that the methods and procedures used by the applicant for site selection are reasonable.
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Table 9.3. Comparison of Ginna and Stechng sites
__. _ ___

Feature Ginna Ster hog
. _ .

_. _
_ _ __ _

Population 7513 2778
(1980, Sele

r adlus)

Geolog g Fault on site Nearest f ault 18 mdes NE

(Both f aults are considered to be mmor)

Wdier source Lake Or i ; io Lake Ontario
(Nea her location would effect groandaater supply)

Aquat;c ecology S.mdar impacts f or tmth sites

Ter r est rial Earn stage habitats Some wetlands and wootM swamp minimah

and orchards af fected by plant construction and
operation

Additional costs 2] M for transmission 765 kV transmission hoe
hoes edl pass through site,

rad sgNr may N DMd

The applicant has submitted an application to the New York State Board on Electrical Generation
Siting and the Environment for a Certificate of Environmental Compatibility and Public Need for
the Sterling site. The application was submitted, with detailed descriptions, in February 1975,
and the New York State Siting Board is conducting hearings on the site selection.

The staff has studied RME's site selection process and the sites and concludes that either the
Sterling or Ginna site is suitable for construction. The costs associated with locating the plant
at the Ginna site would be higner because c' additional transmission line costs. Additionally,
the staff has considered the possibility of locating the proposed station within the service areas
of the other participating utilities and concludes these alternative sites do not offer a more
desirable alternative fron an environrental viewpo'nt. The sites reviewed would either require
extensive transmission systens or cooling towers, both adding to the development cost over that
required for the Sterling site. Therefore, the staff concurs in the applicant's selection of the
Sterling site.

9.2 ALTERNATIVE PLANT DESIGNS

9.2.1 Alterrative cooling systems

The 3pplicant has discussed wet natural-draf t cooling towers, wet-dry mechanical-draf t cooling
towers, wet nechanical-draf t cooling towers, dry cooling towers, spray canals, and a ccoling
pond as alternative cooling systens (ER, Sects.10.1 and 10.10).

9.2.1.1- Wet natural-draf t cooling towers

Although the aLplicant believes that a single wet natural-draf t tower is the most desirable
alternatise, no detailed design has been proposed. Instead, the applicant has mentioned two
similar preliminary designs, here designated A and B, whose parameters are tabulated in Table 9.4.
Tower A is described partially in the ER, Sect. 10.l.3.2, and partially in Part 73 of the nuclear

25- + o = m ' ml.> r - - 7> u>?3 w?%unit n di t e nw' >

This docurent is not reierenced in the ER, Sects.10.1 or 10.10. Tower B, the most recent dcsign,
is described in the applicant's response to Item 520.16. At some places in Sect. 10.10 of the
ER, the applicant uses predictions made for yet another systen - a two-tower system for a 1200-MWe
coal-fired plant described in the Sterling Power Project Cooling Tower Report.< 6 Because none of
these systems has been discussed in a corplete manner, the staff has attempted to draw upon each
treatment to consider the entire range of impacts.

According to the applicant, Tower A will require the clearing of more land (16 acres) and cost
more ($33,293,000, present worth) than the proposed system.

The aesthetic impact of natural-draf t towers will be considerable. The structures will be visible
for many miles in all directions. They will be visible fron the lake and from Fair Haven Beach
State Park. During many hours, a visible plume will result in even larger impacts. In Ref. 25,
the applicant has used a modified Gaussian plane dispersion model to calculate the increase in
relative humidity due to the plume. This calculation was performed every hour for one year using
weather data recorded at the Sterling neteorological tower fron May 13,1973 to May 13,1974.
Whenever the relative humidity at some point reached 100;, a visible plune was assumed to exist
a t tha . location. Figure 9.1 shows the expected number of hours during which the plume will be
visi- overhead at locations within a 5-mile radius of Tower A. The calculation reveals that e
vi' .e plume would have extended 5 miles to the east for about 110 hr in 1973-1974 To predict
t' number of additional hours of ground fog Jue to tower operation, the applicant has counted

$1N )\
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Table 9 4. Natural draft coolmg tower design parameters

DToer A' TuerB

Wet tVb temp e ature, "F G8 7s

Hanc. "F 30 27 7
Appr oat h. ' F 18 15

Heat repct,on rate, MWt 2417 2303
Water flow rate, cfs 1227 1267

Nter/arr mass flow ratm 1 807
E .aporation rate, cfs 29 6 29 4
Drif t r ate, % o003 o 002
E or a<r tem;wrature, "F 109 9

E ot air veivory. fps 12 5 18

He+ght, f t 492 500
E ut dameter, f t 276 220
Bas.n watm TDS. ppm 800 5 7tf

f'Cycles of corwentratm
IM A eup rate, cf s 42 9 44 I
CBlandown rate, cfs 13 4 14 7

. _ _ . . _ _ . _ . _ _ . _ .______ _ _ _

* E R. sect 101.3 2. Rochester Gas and Elecinc
Cor por at < o n. Apphca tion to the New York Sta te
Boyd on Electnc Generation Samg and the Enuron
ment (Nuclear), Part 73, rebraarv 19 75-

"E R. Pmouw t a irem 5201G
' SM c a cuWed mes
d A sa med

the number of hours when the visible plume extended to ground level. Realistic topography was
used in this calculation, but no hours of ground fog were predic ed. Because the visible plume is
never expected to reach the ground, icirg of ground level structures due to fog is not expected.

Tc estimate the impacts dJe tc drif t fron Tower A, the applicant used a rtdel th3t ap a simately
follows the trajectory of different-sized particles fron the drif t eliminators until they igact
the grotnd. These trajectories were calculated hourly, using the one-year onsite weather record
mentioned earlier. The effects of varying ground elevation w?re considered. The drift particle
spectrun assumed by the applicant is listed in Table 9.5. Figure 9.2 shows the predicted annual
average salt deposition out to 2 miles, and Fig. 9.3 shows the sa-e qu3ntity within a 10-mile
radius. A naximum salt deposition of about 8.6 lb/ acre-year is expected 0.5 nile ESE of the
tower. The staff has checked these results by means of the Oak Ridge Fog and Drif t code (ORFAJ), 7
which uses a similar analytical description of particle trajectories but does not account for
topography. This code calculated the drif t occurr ing every hour on the basis of weather data
recorded from 1959 to 1969 at Rochester, New York. The results exhibited order of magnitude
agreement with the applicant's numbers. The stoff then calculated the e g ected annual average
drif t rasulting from Tower B, using ORTAD with Rochester weather and the drif t particle spectrun
presented in Table 9.6. As anticipated, the amount of salt deposited by Tower B was sonenhat
lower than for Tower A. Figure 9.4 shows the calcula ted dis tribution. The maximum depositien
was 2.4 lb/ acre-year 0.5 mile NE of the tower. The staff concurs with the applicant that drif t
rates of this magnitude should cause no measurable harn to the vegetation or the groundsater.

Using the same model described in the preceding paragraph, the applicant has prepared Figs. 9.;
and 9.6, showirg the expected annual average airborne salt concentration at ground level from

3 about 0.5Tower A. The maximun annual average salt concentration is predicted to t;e 0.02 ug/m
mile E of the tower. The staff's annJal aver 3ge airbGrne salt Concentration predictions for
Tower B, obtained using ORFAD, are shcwn in Fig. 9.7. Again, the nurters are lower than the

3 0.5 mile NE of the tower. Either predic-applicant's. The maxinum predicted value is 0.01 og/m
tion is considerably below the annual average New York State and Federal Secondary A* ent Air

3Quality Standards of 55 and 60 q/m respectively.

The applicant's drift model also predicts icing due to drift. According to this model, ice
accunulation d;e to drif t will rever exceed 0.025 cm at any ground level location.

Unacceptable noise due to the cooling towers is estinated to extend 2500 ft from the source. M
unacceptable noise will occur beyond the applicant's prcperty, and no residents will be af fected.

On the basis of Ginna experience, the applicant estinates that the reduced rMeup requirements of
Tower A will result in the impingment of about 21,00] lb of fish and the fatal entrainment of
105 lb of plankton annually,

o. ,
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Fig. 9.1. Applicant's prediction of number of hours visible plume extends downwind
(0 to 5 miles) in each direction for natural-draf t Tower A. Source: Pochester Gas and
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Table 9 5. Natural draf t tower drift
partcle size distribution used by apphcant

Nominal d anwtr r (sm) hght tract on

50 0 50
100 0 OG

150 0 02
200 0 03
280 0 10
450 0 29

__.__ _ ___ _ ___ ____ _ _ _ _

Source Rm bester Gas and Eintric Cor
para' on. Apphcation to the New York State
Board on Electnc Generat*on Sating and tre

m - ~1 *OEnvoronrvent (Nuclear). Part 13. F etw us y
d1975, Table 73 413 / \ t
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Fig. 9.2. Applicant's prediction of annual average ground-level dry deposition rates
(kg/km / month) of salt for natural-draf t Tower A, O to 2 miles. Source: Rochester Gas ind2

Electric Corporation, ,;;;h m u: ':n D- tutte n r1 on % ctri G.x r:: an Nti y+ *

v! t h , 'i- . n ,t, Part 73, Februa ry 1975, Fig. 73.4-1-5.

Using the method described in Sect. 5.3.1, the applicant estimates that the surfare area of water
in the blowdown plume having ari excess tempera ture of 3 F will range from 7.2 to 48 acres. As
discussed in Sect. 5.3.4, the staf f believes that this method adequately predicts the range of
areas to be expacted. The chemical conposition of the blowdown will meet applicable State and
Federal standards.

9.2.1.2 Wet-dry _ mechanical-dra f t coolin1 towers

in the response to Ite, 520.16, the applicant sta tes that wet-dry mechanical-draf t towers are not
a viable alternative. The applicant has not presented a conceptu.11 design for this systen,
although a few paraneters have been given. tbst of the limited numerical predictions ire based
on a preliminary design for a 1200-MWe coal plant presented in Ref. 26.
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The applicant estimates that 13 acres of additional land would need to bc cleared, compared with
the once-through design. The present worth of wet-dry towers in excess of the proposed system
is $55,033,000.

The aesthetic irnpact of these towers would be less than for natural-draf t towers. The structures
would be less than 100 f t in height and would probably not be visible fron land areas off site.
Ground fog and consequent icing could be elimint ted '.y operation of the dry section of the tower.
The occurrence of visible plumes alof t could be estricted in a similar manner.

Drif t deposition from the wet-dry towers will exceed that from natural-draf t towers because of
a higher anticipated drif t rate (0.004;) and because of the lower tower elevation. The applicant
expects a maximum deposition of about 98 lb/ acre-year 1600 f t from the towers. The staff concurs
with the applicant that drif ts of this magnitude will not adversely affect either vegetation or
g rou n dwa ter . The maximum annual average airborne salt concentration at ground level is estimated
to be 0.15 ag/m , which is far below applicable standards. Icing due to drif t of ground level3

objects should never exceed 0.025 cm at any location. ._, , n ,

"1E 1 ~9 [[| 1 L. J
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Table 9.6. Ntur ti draf t tower
dr;ft part.-le sue d.stribut.on

used by staff *
_ _ . _ _ - - . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _

Mean d irneter Weiet
(s n) f r act sone

- _ . _ ._ _ _ _ _ _ _ _ _ _ _ _

20 0 04

60 o 29
1JO O 21

140 0.13
180 0 11
250 0 15
350 0 05
450 0 0:'

'f.M Shofner er a/ . Venure
rnen t and ent er pr et a tion of drdt
part.cle haretteristics," prewne ads

at Conference on Coohng Tower
Enwor nent - 1974. University of
Mar ytarvi, March 4-6 1974.

The applicant predicts waacceptable noise 5000 f t fron the towers. This noise would af fect about
40 residents along the northern property line.

The thermal and chemical effects ,f the blowdown plume are expected to be somewhat smaller than
those f rom the na tural-draf t alterna tive.

9.2.1.3 Wet mechanical-draft cooling towers

No conceptual design for a wet mechanical-draf t cooling system has been given. The applicant
does not believe these are a vicbl_e alternative because of the potential for 100 to 200 hr of
additional ground fog per month.2- Except for the consequences of the vapor plume, the other
impacts of wet mechanical-draf t towers will be similar to the wet-dry al ternative.

9.2.1.4 Dry mechanical-draft towers

Dry cooling towers remove heat f rom a circulating fluid through radiation and convection to air
being circulated past the heat exchanger tubes. Because of the poor heat transfer properties of
air, tubes are generally finned to increase the heat transfer area. The theoretical lowest tem-
perature that a dry cooling system can achieve is the dry-bulb temperature of the air. The dry-
bulb temperature is a! ways higher than the wet-bulb tenperature, which is the theoretical lowest
temper ature tha t a wet cooling tower .;an achieve. Turbine back-pressures will be increased, as
will the r jnge of back-pressures over which the turbines must operate. This will result in a
reduced station capability for a reactor of a given size.

Dry tower systems are of three dif ferent types:

(1) Snaller units (up to 300 MW) in which stcan is ducted from the turbine to the heat
exchanger for direct steam condensing can be built. Very large ducts, operating under
substantial vacuum and distributing steam over a large heat exchanger area, make this
system impractical for large nuclear facilities.23

(2) Direct-contact systems in which the cooling water and steam mix in a direct-contact
condenser can be built. This system requires a significant increase in water treatment
and storage costs, since the entire cooling systen uses steam-generator-quality water.23

(3) Depending on turbine design, conventional surface condensers (but larger) or multipres-
sure (zoned) surface condensers can alsc be used, with the dry tower replacing the wet
tower in a systen similar to existing wet tower systems. These systems do not require
steam-generator-quality water. At thir time, this is probably the most practical system
to consider for large power plants. 33
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2Fig. 9.4. Staff's prediction of annual average salt deposition rates (mg/m -year) for
natural-draft Tower B. Values are for 0.5-mile intervals out to 4.5 miles To convert values

2shown to gm/m -year, divide by 1000; to convert values shown to lb/ acre-year, multiply by 0.00893.

The Hvantage of a dry cooling tower system is its ability to function without large quantities
of r 'ng water. ;his allows power plant siting without consideration of water availability
ar' .inates thermal and chemical pollution of the aguasphere. In practice, some amount of

vill always be required, 50 that power plant siting cannot be completely independent of
watt availability. From an environc.cntal and cost-benefit standpoint, dry cooling towers can
permit optimum siting with respect to environmental, safety, and load distribution criteria with-
out primary dependence on a supply of cool %g water. When considered as a direct alternative to
wet cooling towers, the advantages of dry cooling towers include elimination of drif t problems,
fugging and icing, and blowdown disoosal.

The principal disadvantage of dry cooling towers is economic: for a given reactor size, plant
capacity can be expectea to decrease by about 5 to 15% depending on ambient temperatures and
assuming an optimized turbine design.33 Bus-bar energy costs are expected to be on the order of
20% more than a once-through system and 15! more than a wet cooling tower system, assuming 1980
opera tion. 3 3 Environmentally, the effects of heat releases from dry cooling towers have not yet
been quantified; some air pollution problems may be encountered; noise generation problems for
mechanical-draft towers will be equivalent o. more severe than those of wet cooling towers; and
the aesthetic impact of natural-draf t towers, despite the probable absence of a visible plume,

m i u 72/ @
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will remain. Dry cooling towers now being used for European and African fossil plants are
limited to plants in the 200-PW or smaller category; the use of dry towers to meet the much
larger cooling requirements of 1000-MW nuclear stations requires new turbine designs to achieve
optimum efficiencies ?t the higher back-pressure and range required of this system.31

Mechanical-draf t dry tooling towers car. be constructed as a series of interconnected modules.
.ielection of tower layout will be controllcd by plant layuut, terrain, piping requirements, etc.
The total land area required will be larger than that required by equivalent wet cooling towers;
however, there should be no recirculation problem with dry cooling towers, so that total plant
areas required for cooling towers may not be too dissimilar for wet and dry towers.29 Total
area and numbers of modules will also be influenced by the type of module selected. For a single-

2fan design, issuming a 60-f t-diam fan and a module area of about 9200 f t , the staff estimates
that about 40 to 50 modules would be required for a 1000-PWe unit. Thus, a total area of about
10 actes per unit would be used, which probably represents a minimum area design. Additional
area will be required for maintenance access, piping runs, clearance, condensate storace tanks,
e tc .
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Af ter weigHng the overall advantages and disadvantages of dry cccling towers, and particularly
af ter comparing the economic penalty associated with their use with the environmental impact of
the proposed once-through cooling system, the staff has concluded that dry cooling towers are not
a practical alternative cooling nethod for the Sterling Power Project. Tne applicant has rejected
dry towers for much the same reasons.

9.2.1.5 Spray _ canals

A spray canal for the Sterling plant would be at least 7500 f t long, 250 f t wide, and 8 f t deep.
About 65 acres would have to be cleared and leveled for this systen. Fogging, drif t, and icing
rates near such an installation would be high, although noise and visibility would be minimal.
A spray canal system is unsuited to the site because of the severe local environmental impacts,
questionable reliability, and increased costs.
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9.2.1.6 Cooling pond

A cooling pond would require about 1800 acres or about 64% of the Sterling site. The logic c,f
constructing such an artificial lake adjacent to a large natural lake would be questionaFle, and
the cost would be excessive. This alternative is not viable.

9.2.2 Intake system

32 thatThe applicant's discussion of alternative once-through intakes is based on a 1965 report
consic'ered possible intake system for the Ginna Nuclear Power Plant. Ginna is located abot.t
35 miles WSW of Sterling in a similar hydrological setting. The report considered three possible
systems:

System A - submerged intake with tunnel under lake bottom;
System B - submerged intake with buried pipe; ard
System C - surface intake protected by jettles.

3 , ,
'

125
'

-I c. o
7, 3, .; iu4



9-21

System A vas predicted to have excellent properties of economy and reliability and was recom-
mended for plants of less than 1400 FMe. This type of systen has operated satisfactorily for
more than 5 years at Ginn3 and is the type proposed for Sterling. Similar designs are in use
at other plants along the southeastern shore of Lake Ontario. The staff considers the basic
design acceptmble, but some modifications may be required if the staff finds that the proposed
intake velocities are too high.

Sys tero B r s found to be prohibitively expensive and was rejected by the applicar.t. The staff
finds no 2dvantage in the use of System B.

System C was reconmended for plants larger than 1400 FMe because of economic reasons. This
design would call for the construction of an intake pool, protected by jetties, in which the
water temperature cou;d be controlled by recirculation of the discharge. The effects of silt-
ing, ice accumulation, and wave danage would require an ongoing maintenance program. Scale
model tests were deemed necessary to as ure optimum design and reliability of the system.
System C would result in a larger modification of the shoreline than would the proposed system
and would probably entrain more plankton, which concentrate near the surface. The staff finds
no reason to favor System C over the proposed system (System A).

9.2.3 Discharae systen

Tae applicant presents a general, largely qualitative comparison of the proposed surface dis-
charge with a submerged nultiport dif fuser in the ER, Sect.10.3, Appendix 5A, and Appendix 10A.
The submerged multiport diffuser would run 1000 f t parallel to the shoreline. It would be
located 3000 to 4000 f t offshor e and would have 10 to !2 risers carrying double nozzles 2 f t in
diameter. The temperature rise would be about 30'F, and the flow rate would be on the order of
1300 cfs. The Troposed system heats 1360 cfs by 19.3"F. Discharge velocity for the diffuser
would be about 20 to 25 fps, compared with 3 to 4 fps for the surface discharge. Table 9.7 com-
pares various as?ects of the two systems. The applicant believes that the surface discharge
would result in smaller environnental impacts, dJe to the smaller temperature rise, shorter
residence times, and reduced velocities. The surface discharge would be simpler to build and
operate and would provide more reliability than the submerged diffuser. The present worth of
the dif fuser is $37,542,000 nore than the surface discharge. The power penalty associated with
the diffuser would reduce plant output about 1 We, or 0.09: of the plant's output. The staff
notes that both types of discharge have bcen used successfully in other plants along the south-
eastern shore of Lake Ontario - the surface discharge at Ginna and the diffuser at James A.
Fitzpatrick Nuclear Power Plant. Either type would probably be acceptable at Sterling, but
the staf f cannot accurately assess their relative desirability from an environmental standpoint
on the basis of available infornation. Fron an econonic standpoint, the proposed discharge
systen is superice to the sub.Terged diffuser,

9.2.4 Transmission line

The applicant did not consider alternative routes for the 8-nile 115-kV line that parallels the
proposed 765-kV cross-s tate power line. In the staf f's judgnent, no other route would offer
any significant advantages over the celected route.
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Table 9.7. General coraparison of surf acs and submerged discharge

- . _ _ - - _ - - - - - _ . - _ _ _ _ . _ _ - . _ - .
- - - - _ - .

Surf are sharehne Submerged dif fuser

. _ _ . _ . _ . . _ _ . _ . . . _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ _ _ _ _

Phv sical f eatures 53 f t w.de X 2CGf t long 10 to 12 f tsam tunnel beneath lake bed

discharge canal for a d'itance of 3000 to 4000 f t; 1000
f t along header tunnel with 10 to 12
riser s

.1T 20'F 30'F

Water vol jme af fected 4 times the discharge volume 10 to 12 t mes the d<scharge volume was

wdl be entrained be entrained

Svstem residence t<me 1 to 2 min between condenser 10 to 15 min between condenser arx!

and dacharge po.nt drscharge point

Wdter quality Na measurabte ef fect Sarne

Mrchanics) effects on Small large due to pumping head required ta
overcome friction along tunnel lengthentrained orgamsms
and to praduce requ;s.te discharge
v elocity

Construction dis'urbance M,nimum d-sturbance along Major d,starbaxa alorig lake bed where

small area of sharehne many organ,sms reside

Capital cost Base $37.5 melhon mos e than baw for surf ace
discharge

Operating cost 'f;800 HP required for ~10.800 HP required for pumping.
r< presents an increase of $360.000 perpumping
year over the surf ace discharge

_. _ . . _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _

Source E R. Table 10.31.
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10. EVALUATION OF PROPOSED ACTION

10.1 UNAVOIDABLE ADVERSE EWIRONMENTAL EFFECTS

10.l.1 Abiotic

10.1. 1 On land _

The St erling participants plan to own about 2800 acres at the primary site of the Sterling PowerProject.
About 44% of the site (about 1200 acres) is currently used for agriculture, principallyorchards, pastures, and cropland. Approxinately 207 acres will be af fected by construction,

excluding transmission lines: about 38t (75 acres) is forested,12; (24 acres) is scrub or
abandoned fields, and the remainder is occupied by pastures, cropland, or residences. Excavated
material will be hauled to designated stockpiles. Excess excavated material not used for back-
fill will be used for area fill elsewhere on site. About 270 acres of agricultural land within
the exclusion area will revert to native vegetation.

Transnission lines associated directly with the Sterling Power Project will require about 147
The principal ir" pact of the transmission lines will be the conversion of about 67 acresacres.

of forest land to l a -growing grass and herbaceous cover. The impact on the remaining acreage
will be limited to that from gracing and other actions associated with construction. These
lands will be a nona to revert to their forrer uses (ac tive anJ inactive croplands and pastures)following construction.

Construction of the railroad spur may pernanenti y remove about 36 acres of land from other uses,
including 19 acres of agricultural lands and 17 acres of natural comunities.

The approximately 142 acres of forested land thit will be cleared for construction of the plant,
transmission line, access roads, and railroad spur will reduce the 1974 inventoried forest
acreage of Cayuga County by about 0.lt (0.00d s ta tew i de) . The conversion of about 340 acres
of crcpland, pasture, and orchards to other uses will redJce the l374 invent 0ried agricultural
lands in Cayuga County by about 0.2t (0.005L s ta tewi de ) . Renoval of the aforementioned acreages
from their current land uses is not expected to have a significant effect on area land use
patterns.

10.1.1.2 On surface water

Construction associated with the Sterling Power Project is not expected to affect significantlysurface water usage for recreational or other activities. Operation of the plant will resultin a maxinum consumptive use of about 9 x 10 6 3f t / year through evaporation. Loss of this amount
of water will not significantly affect otner uses of Lake Ontario.

10.1.1.3 On 1round'.nter

No groundwater will be used daring construction and operation of the plant. Wells outside the
plant site limits should not be affected by construction dewatering or plant operation because
glacial deposits in the area are relatively impermeable and the plant is down-gradient fromoffsite wells.

10.1.1.4 O n_ a_i r_

The staf f does not espect discharges to the air as a result of Sterling t.onstruction and opera-
tion (including ef fects of dust and radioactive and nonradioactive gaseous effluents) to signif-icantly affect air quality or use.

10-1
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Bi tic _10.1.2 l

10.1. " .1 .T e r_re s t r i_a l_

M: major adverse environmental impacts on terrestrial ecosystens during construction will result
fron land clearing and erosion. Impacts to terrestrial wildlife as a consequence of these activ-
ities will range from temporary disturbances to complete loss of some individJ3ls dJe to direct
destruction (the less mobile forms) or to habitat destruction and subsequent relocation of some
species. The clearing of approximately 0.li of Cayuga County's forested land for this construc-
tion will probably reduce the county's population of wildlife inhabiting this type of habitat by
about the same percentage. However, successional stages of vegetation are important to some
species (e.g. , white-tailed d(er, cotton tail rabbi t, etc.), and the subsequent revegetation of
some of the cleared areas will tend to temporarily increase the population of these species; but
their numbers should decrease again as succession continues and forests replace the old field
stage vegetation. Area w3terfowl populations are not expected to be significantly af fected by
Sterling construction or operation.

10.1.2.2 A_qua t i c

t mp1_Tt e

Plankton pmductivity will probably experience slight stimulation in the cooler months and de-
pression in the hotter months in the inmediate area of the thermal plume. Through accident or
volition, fish will enter the plume where sone may experience heat shock and, on occasion, cold
shock f ollowing unscheduled reactor shutdowns. No impact on the local fish populations is
expected as a result of these thernal stresses. Incidences of gas bubble disease and overcrowding
will be infrequent with negligible effects locally.

Chemical

Mest organisms entrained in the condensers during the three daily 20-min periods of chlorination
will die. The proposed linits on free residual chlorine in the discharge are sufficiently high
to adversely affect most aquatic organisns exposed to such concentrations. If the staff require-
ments regarding total residJal chlorine are observed, no m?asurabie losses beyond the discharge
Cdnal should occur.

Mechanical

The staff expects a large fraction of phytoplankton and zooplankton to survive entrainment in
the circulating water sys ten Most fish entrained, including adul ts, juveniles, and larvae,
will be killed. Adalts entrained in the circulating water systen will be impinged on the
traveling tcreens in numbers estimated to be_4 to S million per year. Losses of larvae due to
entrainment range f rom 8.4 x 100 to 8.4 x 10', the upper estimate being very conservative. The
staff recognizes this conservatism and concludes that the entrainment of larvae at Sterling will
not result in any long-tern adverse inparts on the fish populations in the lake.

10.1.2.3 Radiolonical

The staf f finds that impacts resJlting fron radioactive effluents prodJted dJring normal opera-
tion of Sterling are aceptable.

10.2 REL ATIONSHIP BETWEEN SHORT-TERM USES AND LOZ-TERM PRODUCTIVITY

10.2.1 S cop e.

The purpose of this s:Mion is to set forth the relationship between the proposed use of man's
emimnment implicit in the propcsed construction and operation of the Sterling Power Project
(as permitted under the .erms of the proposed construction permit) and the actions that could
be taken to maintain and enhance the long-term prodJctivity.

10.2.2 Enhancement of productivity

The construction of the Sterling Power Project will have pctentially beneficial e fects on thef

The capacity of Sterling represents abcut 10I of the Storlinq partici-economy of Now York State. Apants' total projected systen dependable capacity at the time the plant is to be ir. operation.
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present, the service area of the conbined participating utilities includes about 29,900 sq miles
in New York State.

10.2.3 Uses ad serse toJroduc tivity_

10.2.3.1 Land use

Appruximately 2800 acres will be required for the Sterling primary si te. Of this acreage, about

107 ac es will be occupied by permanent facilities Approximately 80 permanent residents and
70 sunner or terporary residents will have to be relocated. Since about 451 of the site is
cleared land suitable for pasture or farming, sone impact on agricultural products is expected
to result from the construction of the Sterling Power Pro ject- The State and local taxes on the
property (estimated to be $10 million annually) greatly out.seign any loss from agricultural
p ro d J C li or .

10.2.3.2 Water use

Operation of the Sterling Power Project will introdJce about 54 trillion Btu / year into Lake
9 3Ontario. The increase in evaporation is expected to be less than 9 x 10 f t / year, which is

less than 0.2 > of natural evaporation. No detectable change in lake level is expected to occur.

Chenical discharges from Sterling will i,xrease the dissolved salt content of Lake Ontario by
about 130 lb/ day of naterials already present in substantial concentrations in the lake water.
Because the present level of total dissolved solid 3 about 250 ppm (Table 3.9), the increase
dJe to these discharges would be undetectable.

10.2.4 Deconnissioning

No specific plan for the decorriissioning of the 3terling Power Project nas been developed. This
is consistent with the Connission's current regulatici - that contemplate detailed consideration
of deconnissioning near the end of a reactor's useful lire The licensee initiatcs such con-
sideration by preparing a proposed deconnissioning plan that is submitted to the NRC for review.
The licensee will be required to conply with Connission regJlations then in effect, and decom-
nissioning of the plant nay not conmente without authorization from the NRC.

To date, experience with deconnissioning of civilian nuclear power reactors is limited to six
facilities that have been shut down or disnantled: Hallam NJclear Power Facility, Carolina

Virginia Tube Reactor, Boiling Nuclear 5uperheater Power Station, Pathfinder Reactor, Piqua
Reactor, and the Elk River Peactor.

The following alternatives can be and have been used in the deconnissioning of reactors.

(1) Remove the fuel (possibly followed by decontamination procedures), seal and cap
the pipes, and establish an exclusion area around the plant. The Piqua decom-
nissioning operation was typical of this approach.

(2) In addition to the steps outlined in (1), renove the superstructure and encase
in concrete all radioactive portions that remain above ground. Tne Hallan
detanissioning operation was of this type.

(3) Remove the fuel, all superstructure, the reactor vessel, and all contaminated
equipnent and facilities and fill all cavities with clean rubble topped with
earth to grade level . This last procedure is being applied in deconnissioning
the Elk River Reactor.

Alternative deconnissioning proceosres (1) and (2) would require long-term surveillance of the
reactor site. Af ter a final check to assure that all reactor-prod;ced radioactive material has
been renoved, alternative (3) would not require any subsequent surveillance. Possible effects
of erusiun or flouding will be included in these tunsiderations.

Estimated costs of deconnissioning at the lowest Irvel are about $1 million plus an annual
maintenance charge on the order of $100,000.1 E;timates vary from case to case with a large
variation arising fron differing assumptions as to level of restoration. For example, complete
restoration, including regrading, has beer, estimated to cost $70 million. At present land
values, consideration of an economic balance alone likely would not justify a high level of
restoration. However, planning required of the applicant at this stage will ensure that variety
of choice for restoration is maintained until the end of useful plant life.
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The degree of dismantlement would be determined by an economic and environmental study involving
the land and scrap value versus the complete demolition and renoval of the complex. In any
event, the operation will be controlled by the rules and regulations to protect the health and
safety of tre public that are in effect at the time.

10.3 IPREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF PESOURCES

10.3.1 S c op_e_

Irreversible connitments generally concern changes set in motion by the proposed action that, at
some la ter time, could not be altered to restore the present order of environmental resources.
Irretrif vable comni trents are generally the use cr consumption of resources that are neither
renewaule nor recoverable for subsequent utilization.

Co"nitments inherent in environmental impacts are identified in tnis section, while the main
discussions of the impacts are in Sects. 4 anj 5. Also, comi tments that involve local long-
term ef fects on productivity are discussed in Sect.10.2.

10.3.2 Connit"ents considered

The types of resources of concern in this case can be identified as (l) material resources, such
as na terials of construction, rerewable resource ma terial consumed in operation, and depletable
resources consumed, and (2) nonmateriel resources, including a range of beneficial uses of the
environment.

Pesources that, ger#.lly, may be irreversibly corni tted by the operation are (1) biological
species destroyed in the vicinity, (2) construction materials that cannat be recovered and
rec eled with present technology, (3) naterials that are rendered radioactive but cannot be
decantaminated and materials consur ed or redJced to unrecoverable was te including the U-235
and U-23d consred, (4) the atnosphere and water bodies used for disposal of heat and certain
wa - e s i iuents to the extent that other t neficial uses are curtaileJ, and (5) land areas
rendered unfit for other uses.

10.3.3 Biotic resources

10.3.3.1 Te_rre s tri a l

Approximately 107 acres will be occupied by permanent structures, roads, railroad spur, and
transmission lines The rost significant loss is some 33 acres of mature beech-naple forest,
which constitutes about f;4; of the old-growth beech-mple forest within a 5-mile radius of the
site. Reduction of wildlife habitat will have only a tenporary impact in the general area be-
cause nuch of the abandoned agricultural land is reverting to forest.

10.3.3.2 m iti_c

Construct;on of plant-related facilities will pernanently destrcy less than 1.0 acres of benthic
habitat in Lake Ontario. Cooling water withdrawal will resul t in the irretrievable loss of some
fish and plankton.

10.3.4 Ma terial rescJrCes

10.3.4.1 Materials of construction

Materials of construction are almost entirely of the depletable category of resources. Concrete
and steel constitute the bulk of these materials; numerous other mineral resources are incor-
parated in the physical plant. No comitnents have been made on whether these materials will
be recycled when their nresent co t omi na toc

Some materials are of such value that economics clearly pronote recycling. Plant operation will
contaminate only a portion of the plant to such a degree that radioactive decontamination would
be needed to reclaim and recy:le the constituents. Sane parts of the plant will become radio-
active by neutron activation. Radiation shielding around each reactor and around other cCr'po-
nents inside the primary neutron shield constitutes the major naterials in this category, for
wnich it is not feasible to separate the activation prodJcts from the bac ? naterials. Components
that come in contact with reactor coolant or with radioactive wastes will sustain variable de-
grees of surface conta-lination, some of which would be renoved if recycling is desired. The

[L9f-' 1 I 1~7 17 7
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quantities of materials that could not be decontainated for unlimited recycling probably repre-
sent very small fractions of the resources available in kind and in broad use in industry.

Many materials on the " List of Strategic and Critical Materials" (e.g., Aluminum,Asbesto
Beryllium, Cadmium, Lead, Nickel, Platinum, Silver, Tin, Tungstun, and Zinc) are used in nn|ar
plants. Construction materials are generally expected to renaio in use for the full life of the
plant, in contrast to fuel and other replaceable components discussed later. There will be a
long period of time t,efore terminal disposition must be decided. At that time, quantities of
materials in the categories of precious metals, strategic and critical naterials, or resources
having small natural reserves must be considered individually, and plans to recover and recycle
as much of these valuable depletable resources as is practicable will depend on need.

10.3.4.2 Peplaceable conponents and consumable materials

Uranium is the principal natural resource irretrievably consumed in plant operation. Other
materials consumed, fur practical purposes, are fuel-cladding naterials, reactor-control
elements, other replaceable reactor core corponents, chenicals used in proces s such as water
treatment and ion-exchanger regeneratinn, ion-exchange resins, and minor quantities of naterials
used in maintenance and operation. E; cept for the uraniun isotopes U- 235 and U-233, the consumed
resource materials have widespread wage; therefore, their use in the proposed operation must be
reasonable with respect to needs i i other industries. The major use of the natural isctopes of
uranium is for production of useral energy.i

The Sterling Power Project rea: tor will be fueled with uraniun enriched in the isotope U-235.
Af ter use in the piant, the fuel elements will still Contain U-235 slightly above the natural
f ra c tion . This slightly enriched uranium, upon separation from plutonium and other radioactive
materials (separation takes place in a chemical reprocessing plant), is available for recycling
through the gaseous diffusion plant. Scrap naterial containing valuable quantities of uraniun
is also recycled through appropriate steps in the fuel productian process. Fissionable plutoniun
recovered in the chemical reprocessing of spent fuel is potentially valuable for fuel in power
reactors.

Cetween 5000 and 7003 metric tons of contained natural uranium in the form of U 0 nust be pro-3 3
duced to feed the unit for 30 year, (operating at a 75: plant factor). The assured U.S. reserves
of natural uranium, recoverable at a cost of $10 or less per pound of U 0 , are 270,000 eetric tons3 c
of uranium.+ A greater reserve exists i' more expensively nined are is considered.

In view of the quantities of materials in natural reserves, r yources, and stockpile and the
quantities produced yearly, the expenditure of such mater ial for the power plant is justified
by the benefits fron the electrical enorgy procuced.

10.3.5 Water and air resources

A maxinun of about 9 x 103 ft3 of water will be consumptively used by the Sterling Power Project
each year. However, the use of the water can be v wed as a- irreversible loss only in the same
sense that natural evaporation fron water bodies is an irreversible loss. The staff does not
believe that such esage will have a long-tern ef fect-

The effect of construction and operation of the proposed Sterling Power Pro. ject will have little
effect on air resources beyond the mininal damage caused by the various equipment emiscions.

10.3.6 L_and resources

About 2800 acres of land would be connitted to the construction and operation of the terling
Power Project for the years the plant would be licensed to operate. The staff does act expect
this land to be returned to present use af ter decomissioning of the plant. The applican* will
probably continue to use the land for some forn of power prod;ction.

10.4 BENEFIT-COST BALANCE

The benefits and costs are sumarized in Tables 10.1 and 10.2 and are discussed below.

10.4.1 Benefits

The major direct and indirect benefits are discussed below and tabulated in Table 10.1.

"1E 'C7 4
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Table 10.1 Benefits from the proposed Stechng Power Protect
- - - - - _ - - . .

Direct benefits

Capacity. M We 1150
Electrical energy gerwr at.on

#Averav antiual electri..al e m egy ger ' at.on Gv.hr (60 and 80%. piant tactor # 6044 (8G59)
Proportional omtritiation of electricol energy, %"

Residential 26
I ndustr ial 26
Co rn mer r i.! 38

Other 10

Ortwr products None

Indirect benefits

E mploy men t

Construction paysoil (totalh mal on $ M
Otwration, numter of permanent employee- 156

Operation, arinval payroil. rmlhon S 3.6

Tax es

Ca yoga County, annual, mdhon S 5 83
Hannitwl Central School Distnct, annual, mdieon $ 3.14
Town of Sterhng, annual, maon 5 o 57

"The first numbre shown i, d. cates 60% plant f actor while the second n;mber in parentheses
indicate,80 % prant f ar tur

DOverall. for aII Sterling Poer Pror tt par trc' pants.e

10.4.1.1 Expected average annual electrical energy generation

The principal benefit of the proposed plant will be the availability to the applicant's service
area of 1150 VWe of base-load capacity and of an annual expected generation of electrical energy
of 6044 to 8058 GWhr (assuming plant factors of 0.6 to 0.8).

10.4.1.2 Expected _ proportional distribution of generated electrical enern

The electrical energy generated by this Cant will go directly into the applicants' transmission
grid to supply the electrical power needs within the service areas. This electrical energy is
expected to be distributed to the several categories of the applicants' customers as shown in
Table 10.1. These estimates are based on the applicants' observed 1974 cistribution of sales
in these categories (ER, Table 8.1-1).

10.4.1.3 Other prodacts from the plant

The applicant does not plan to sell steam or other beneficial products from this plant.

10.4.1.4 Taxes

Taxes are expected by the applicar.t to be about $10 nillh annually ( ER, Sec t. 8.1.3.1 ) .

10.4.1.5 Research

Other than the required monitoring prograns associated with 5terling 'ra tion, the applicant
does not plan any specific research program in conjunction with th' opet ' tion of the plant. T." e

staff considers that tha ecological research conducted as necessitated oy the pre- and post-
operational moni+.oring programs will be of some benefit. The total cost of preoperational
studies through September 1975 was about $5 million (ER, Sect. 8.1.3.4.1).

;; 1 r3 -,m _ , ,
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10.4.1.6 Emp_loyment

A peak of aboi:t 1370 enployees will occur during the projected 6-year construction period,
resulting in a total construction payroll of about $206 million (ER, Sect. 8.1.3.2). Permanent
rinnt operation will require an estimated 156 full-time employees, with an expected annual pay-
roll of about $3.6 million dJring the first year of operation (ER, Sect. 8.l .3.2).

10.4.1.7 Regional development

Operation of the Sterling Power Project will increase the reliability of the applicant's and the
region's power supply and will help satisfy the area's electrical enerc,y requirements, thereby
ruking possible sone of the comercial and ecoromic activities and residential amenities that
the people of this area demand. The availability of the added electrical energy will permit
the regional development to occur, but it will not necessarily cause it to occur.

10.4.2 Costs

The major direct and indirect costs are discussed below and tab ated in Tables 9.1 and 10.2.

10.4.2.1 Energyjenerition cost <

The staff estimated the cost of the completed generating plant in 1934 to be $1015 million. The
dnnual operating, maintenance, and fuel costs in 1984, the projected first year of opera-
tion, are estimated by the staff to total about $72.4 million assming a plant factor of 70;
r el costs of $8.20/MWhr and operating and maintenance costs of $1.67/MWhr were assumed. With au
id; discount rate, the annualized cost of the capital investmei.t would be $111 million. Total
cost of electrical energy generation from the Sterling Power Project during its first full year
of operation would therefore be $172.3 million for a plant factor of 70; At 'he same plant
f actor, the bus-bar cost of electrical energy would be 32.2 mills / Kwhr.

10.4.2.2 Comunity service and social costs

Social inpacts and impacts on cocrunity services were discussed in Sects. 4.4 and 5.8. Cayuga
County will probably experience the greatest impacts associated with the construction and oper-
ation of the Sterling Power Project and will probably have to provide some increased public
se rv i ces , In most instances, such as in education, housing, water and sewage facil'
police and fire protection, and medical facilities, the existing services and planne > rove-
ments can accomodate the inpacts of the construction and operating phases. In gener the,

costs associated with the additional required facilities and services will be compensated for
by the additional revenues arising from the construction and operation labor forces.

10.4.2.3 Environmental costs

The major environmental impacts expected to be incurred by construction and operation of the
proposed Sterling Power Project are sumarized in Table 10.2.

10.4.2.4 Decomissioning costs

No specific plan has been developed for decomissioning the Sterling Power Project, but estimated
decommissioning costs range from $1 million plus an annual mainter.once charge of about $100,000
to a cost of about $70 million for complete restoration of the site (Sect. 10.2.4).

10.4.2.5 Other cos ts.

The environmenta i costs associated with the nuclear fuel cycle have been treated generically.'
The contrit,ution to environmental effects associated with the uranium fuel cycle are sufficiently
small as not to significantly affect the conclusion of the benefit-cost balance.

0.4.3 S uma ry_

In 10 CFR Part 51, the NRC has required that a benefit-cost analysis l'e prepared for each nuclear
station considered for licensing. This analysis has attempted to identify and describe all the
potentially significant benefits and costs (or risks) expected to accrue if the proposed

~jIs i r ~ q j *? /*1 -P/ f) [gQiJ I 'e
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Table 10 2 E nveronmental costs of Sterhng Power Project

neterence
I f +ec t sommar , det,cr pt. ,o

src t u m

( and uw

landrequ re .i br plant 41.1 C6 atret 82 arin aHm f ed by
i instr uc t,(

Land rego red f or tr ao s 411 43 p ves
m.ss.on I.nes L in s. N

Hadroad sitr 411 6 acres
nu ess e n ,d> 414 5 aues
Set,h ord 41 3dair s 3 7 a r, s

a+ + w n.d by

c < > ". f rutt on
Sw , y:. i t p , w f f a v do w, ar ea 41 7 7 at r e s d r og

t unstr ut tion

F or e t | .i dat e trd 417 142 e res (to ne

Lon of ay.cuiturat 5.1.1,10.1 1.1 340 at res itma
pr od uc t .on

E r c.s.on 431.1 Can te m.n.maett by gel con
struc t.on pract:ces

V maat 3.1.561 M nimal irrt,4ct omng to topo
gr aph y mland bo s i s> ble

f r om lake

Water UW

L vapnot.we consumptnan 521 9 X 10" f t3 y ear ev apor at. s lou

Chem tal dis (harges ta 36.552.2 Ne g:q b!e
Lan e Ontario

T herm i d4 charges to 531.S52.1 A~a w t n3fi e e m wm te .essa

La' e Ontar so-

than 2000 as ms and ge era'!v
tea. wen 3 70 a"d 51O actn
i r.g A iq w

Soc al and economic effects
Dur.ng construc t on 44 Pt.it ri ai et f ect s on vai com-

mun.t.as probably can tw accom
moda'ed by tham w thout s<g
m f -(. art incan e. ne. cew

During oper stion E6 Y.nor adverw eHects on local
con'mun.t:es

Radio!ogical ; apact

Cu mv t %e U S pwuua r m a>se 5425 24,2 man rems per ye.r
O<cupor 20riai 5424 450 man rems ter year

Ecological impact on aquat.c hfe

Const ruc t .on 432 Potent.al prob; ems from erosion
impacts, mmor loss of aquat.c
h a b.t a t

E nt r a.n ment 5523 Powrto! loss of 3 2 X 10' two year
<Msws hsno ,!d prodxe no longc

term ad-r se e't cts on f nh
fgopu a''orn iii !be iake

i mpin geme n t b523 No retona; or tow *.de impac ts are
em pa f ed and h. cal impacts on
a'en'f e popo o on will be acceptf

dbf e if staf f ret.ommended intak e
veioC: ties ar e md'nt a t'ed

Chem,( al d. ; char ges 5522 P.%. mal e+f ec ts .I t ',tal r esuf ;a6

c hlor ne in the d v har ge .s
'imi*ed ta 01 mg i ter

Eco'ogecal empacts on terrestrial hfe

Construct on of piant 43.1 Pete 4t.al erouon problems.
minor lasting tmpact C'herw.se

Construction of trans 4. 3.1. 2 Potential eros.on prnblems
misuon hnes minor lasting impact otherwise

Operation of plant 55.1 %n' mat impact if vegetat.ve cover
is re estatashed af ter con- -

a, 1 p. /e
m ss truc tion j | V,

Operation of trans 55.12 Na ognif cant impact if pro 6*ri

i 7"m, mon knes ma.ntenance procedures are pq s
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Sterling Pouer Project is constructed and operated anording to the applicant's proposal (cn
which is su;1erirposed the conditions to be revired by the staf f). 10 CFR Part 51 (and the spirit

and langnge of the Nationil Environrental Protection Act which i t impl e" ents) rewi res con-
sideration of all potentially adverse effects on the broadly defined envircncent. No rethoj
for assigning dallar values to any of the diverse considerations now co' rands wrecal acceptance
or has even been developed; therefore, to rest tne required cost-t;enefit balance on a simple
monetary bilance is not possible. M, in this Environnental Statment the stif f has
attempted to describe, i.o the extent t. ale, the environrental costs and t:enefits in

quantitative terms by indicatirg, fe' e y, , espected ranges of percentage losses of affected
biota, specifically #fected land us inn' tion to the total land in the area currently so
used, and the ef fe c ts ot the plant's t' o n t! nd chenical discharges on Lane Ontario. Those
costs and t>enefit, wat tre staff has id r ified and considers to be of the cr]st importance in

reaching a cen'lusica with respect to the proposed action have been sumarized in the earlier
portions of Sect. 10.

Overall, the major benefit is the electric poner to be genera ted by the Sterling Power Project
which will allow ewmic growth (assuming that this base-load po6er is neces;ary in the time
frane projected) ir the applicant', service are s , ing the period of operation. Mast of the*

costs are sore dif f use; they will t;e borne unew s i n Sy pr ele according to when, waere, and
how they live. Construction activities will .;a so,e inunvenience and costs to local com-

munities. Plant operation shoulJ cause only ince inconver jen e to local residents. The in-
creased tax bne as a consequcr.ce of the larr capitol irnstrent in Sterling will benefit
Cayuga County.

Consti uction of the plant will cause some da age to aquatic and terrestrial biota; however, this
should not result in the long-tern disturbance of crj major ecosyster Plant operation will be
in accordance with staf f requirenents so that no sianificant adverse ef fc:t is expected en
aquatic or terrestrial biota.

As indicated in Sect. 9, the staf f believes that there would be no textion in overall costs of
base-load p%er by the use of an alterrative site, the use of alterNtive fuels, or any cumbina-
tion of these.

The staf f concludes, on the basis of the asset arits sc a riz ' ' 4- this Environmental Statcr:ent,

that the cCnstruction and operation of the Sterlir) dower Projec t, with modifications as recon-
mended by the staff, is needed by the applicant's ser<i: area in the time frane prC ected and
will have accrued benefits that outweigh the ecr mic and scia' cotts. The staff ;oncludes
that the distribution of costs and benefits does not plate unraasonable costs on any segment
of the population.

.
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11. DISCUSSION CF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL STATEMENT

Pursuant to 10 CFR Part S1, the Draf t Environnental Statenent for the Sterling Power Project was
transnitted, with a request for connents, to:

Advisory Council on Historic Prcscrvation
Degrartment of Agriculture
Departrent of the Amy, Corps of Engineers
Copartment of Connerce
Department of Health, Education, and Welfare
Department of Housing and Urban Develcpment
Department of the Interior
Department of Transportation
Energy Research and Development Administration
Envirormental Protection Agency
Federal Energy Administration
Federal Power Comission
New York State Atomic Energy Council
Cayuga County Legislature
Town Supervisor, Town of Sterling

In addition, the hRC requested coments on the Draf t Environmentel Statement from interested
persons by a notice published in the Fe ce d gioce on January 16, 1976. In response to the
requests referred to above, connents were received fron:

Advisory Council on Historic Preservation (ACHP)
Department of Agricul ture ( AGR)
Department of the Amy, Corps of Engineers ( ARM)
Department of Commerce (COM)
Department of Health, Education, and Welfare (NEW)
Department of Housing and Urban Developnent (HJ3)
Department of the Interior (INT)
Energy Research and Developmen+. A&11nistration (ERDA)
Environmental Protection Agency (EPA)
Federal Power Comission (FPC)
State of New York, Department of Environmenta) Conservation (NYS)
State University of New York, Oswego (SUNY)
Ecology Action (EA)
Rochester Gas and Electric Corpany (RGc.)
Mrs. Robert J. Wernick (MSW)
Dr, R. F. CalJwell (MRC)

The coments were reproduced in this Statenent as Appendix A, which is reserved solely for them.
The staff's consideration of the connents received and its disposition of the issues involved are
reflected in part by revised text in the pertinent sections of tnis Final Environmental Statement
and in part by the following discussion. The coments are referenced by use of the abbreviations
indicated above; also, the pages in Appendix A on which copies of the connents appear are indi-
cated.

11.1 NEED FCR POWER GENERATING CAPACITY

11.1.1 Energy conservation ef fects

(EA A-9)

The uncertainties and data limitations referred to are those related to the significance of
energy conservation inpacts on the forecast need for power. While both electricity consumption
and peak demand have been below earlier forecas ts since the implementa tion of energy conserva tion
programs following the oil enbargo of late 1973, other events af fecting consumption - milder
weather and an economic recession - occured over the same period. Thus, historical evidence to
date does not permit an identification of the impact of energy conservation alone, and thus, some
uncertainty necessarily remains. Nevertheless, even if the historical evidence were clear, it
would still be necessary to forecast the likely impact of conservation efforts in the future

11-1
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which, no less than forecasting the future values of the other deter,inants of electricity decand,
is an activity that Cannot be perforced with perfect certainty. It d:es not logically follow,
however, that need has not or cannot be de~onstrated and that the construction permit should be
withheld. Pather, given the lengthy (8 to 10 years) lead tine necessary to design and ccnstruct
a modern powe station and given that need can be deconstrated with certainty only as it occurs,
simple prudence suggcsts that the reed for power nast be anticipated as closely as passible. The
staff attempts to employ the best available infor,ation r(garding the structure of electricity
demand and to project values of the determinants of that demand. In addition, and in recognition
of the uncertainty necessarily present, the staff prepares a range of forecasts which are taben
to encompass the sequence of events considered most likely to occur and which, therefore, can be
u;ed as reasonable evidence to denonstrate the need for power.

(EA A))

The use of shades nay be sufficient in sor e occupational environments to meet heat stress
standards, thereby avoiding the need for air conditioning. The use of vaca tions, hawever,
necessarily woald be limited if production is not to be interrupted. The staf f's insertion of
these corrents regarding the heat stress stardards and electric aJt0ncbile use was siFply to point
out that certain events may occur that CoJld haVe an irpaCt on energy de7dnd opp 7 site to th3t of
energ/ conservation, all of which further contribJtPs to the general uncertainty associated with
need projections

11.1.2 Ba s e ,f a k , a nd i n t e r ruzt i_b l e_l oyd s_

(EA A-8)

The discrep3ncy between the statement on pige 8-6 and the infornition in fable 8.7 regarding base
load generating mix is prircically a natter of definition. The s tatement on page 3-6 considers
base lo3u as that load encoantered 100: of the tiro, in which case, as Fig. 8.3 indicates, for
the NYFP in 1935 the projected base lcad will be carried prirarily by nuclear and hydro generation.
On the other hand, the base lo3d gener3 tion mix repurted in Table 3.7 reflects the individ;al
applicant's varying definitions of base load. A review of the load duration curves presented in
Figs 1.1-5 through 1.1-8 of the ER suggest th3t, for most of the applicants, base load is defined
as that level of demand which exists for nore than 3037 to 60]O hr/ year. I t i s t rue t ha t t he
staff's analysis of the reed for power is based on projections of peak load. But analyses of load
are also perforned to obtain indications of what fractions b3se, interriediate, and peak generation
capacities should be of total generaticn capacity. On these two b3ses, the staff has concluded
that the Sterling Fower Project is needed to meet projected require-ents for base-load generation.
The use of interruptible load contracts can reduce the need for peaking units but canrot be con-
sidered as a viable alternative to a base-load plant. In any event, the total absence of
interruptible load contracts by the applicants simply reflects their legal obligation to provide
the power that may be denanded by the service area. Any change in this situation would require a
ncw legal and regulatory philosophy enconpassing sone schene for rationing power among the various
service classes

11.1.3 Applicant's promotion of eneroy conservation

(EA A-9)

The applicants' efforts as regards conservation, including the disseminatico of booklets and
pamphlets, are described in the l' "1e - ' > < r; iDa >' * *

._

=. ~ >
'

> in ', nr:.** '' ' >.a, 7 . * * , ,

,.q; .2, is While the staff does not have1,s-! -J7 s r j Y,

access to each of the booklets and pa*phlets, it is clear from the detailed information presented
in the 149-b Peport that this material addresses both energy conservation in general as well as
electricity conservation in particular. This is appropriate, however, considering the fact that
several of the applicants are suppliers of 7as as well as of electricity. It is not possible,
however, to calculate what percentage of this conservation infonnation effort is specifically
devated to electricity conservation, nor is it possible to estimate the extent to which such
ef fort night ul timately af fect projected electricity denand,

11.1.4 [ower needs for each utilit;L

( EA-8)

Tables 11.1 to 11.4 present the applicant's histo-ical and projected sumner and winter peak loads,
capabilities, and reserves (with and withcut the Sterling plant) separately for each participating
utility. For each utility for the period in which the Sterling plant is planned to begin opera-
tion (1934), without the plant, reserves as a percent of peak load fall below the 18t rese ve

ir 7e * 3 q,---,
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r irgin responsibility that is tm reliability > tandard of WP individ;al r + 9"rs On this evi-N nce, each utilitj h3d do 6nstrated roed. Tro staf f Pas reviewed t% applic3nt's pro 1 'ctions
presented in Tables 11.1 thror;h 11.4 and considors ther reasenable. Staff rrojections of sur er
and winter re9 loads for eacq p r t ic i p a t i nr; utilit/ based on the FEA rin ms of J.9 ta f.9 indand econretric rodal are presented in Table 11.5. Tho su of the staff forecasts of nintor con
load fcr rich utility are directly cc" pirable with the total (all ; 3rticirants cerbiro f) wintor
rotk loid foreu sts presented in Fi w re 8.t The two forec ists de /iate slir;nti f for projections
i r, t 0 later ,oirs; for exrplc, based on tre FEA S.i gro.th r3te for 1985, the s; c' the in ji-
v'Ju31 fore m ts is < 38 % le;- th)q the total forecast. 'e s t 3 f f cor,s iders the s f of the
indivi t.)] f cri :is ts to te r are accurate than the total forec nt sirce, undar the : ethnicl5

,

erplomd, tN total forecast dws not live Frn er woight to the lonor a ij rted rate of lead irNth
for 'li S 3 rd Moha d , the utilit/ aith the l a r<;es t lo f d, ct rared to tFe other p3rticirant

finilly, Table 11.6 ; rcscnts the staf f', analjsis of 19% sn er and wintor ;a ak loa h , carabili-
tici, Jnj re w rves for e3ch p3rticiiatinq utility with and af thn t the Storlirl plant. W v)ri-
ations in assured greath ra te; and p rojec ted reak ind roscrvo rarcins provide a ran> of rassible
r en ul ts in addition to those shcan la tr e a,:llicants

Ta$le 11.1. H.stoncal and prorcted summer and winter peak load, capabehty. and reserves.
Central Huden Gas and E tectnc Corporation. with and without the Sterbng plant

(bawd on apphcant's projections)
_ . _ . . _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ . _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _

' 1 i er W., t er

Total Pee T o n, PeaY e.,r R e s,4 s e Peu ent R ewr w e Perunt( woh dy i.;ad
wrob i d y lodW' ' 'M** I WS ) ' N **g y ,.g , y ,g , ,yy, cy3,

1%4 378 301 71 25 6 3d2 324 58 17 9
IAS J 74 340 34 10 0 395 36 3 32 88
1966 431 332 43 12 8 441 313 51 13 0
1967 452 385 61 17 4 5 /6 432 144 33 31M 482 441 41 93 546 458 88 13 2
1%M 524 473 45 94 559 434 05 13 2
13/0 593 512 81 11 0 623 522 101 13 3
11/1 056 540 116 21 5 650 554 96 11 3
1912 684 566 116 20 8 rih 4 603 H1 13 4
1973 662 633 29 46 741 586 155 26 5
1974 741 Sd5 15o 2G 1 904 585 319 54 5

Propt ted (wunout Stechng)

1975 'KX) 650 250 JM S lo'n 675 424 62 B
1976 9e' 3 700 263 37 6 1164 725 439 60 6
1911 1173 755 418 55 4 1245 185 460 58 6
1918 1252 815 437 53 6 1238 845 393 46 5
1919 1303 883 423 44 1 1231 915 316 34 5
1380 1439 +50 4d9 51 5 1230 9H5 245 24 9
17d1 1434 1025 4fB 39 9 1524 1065 459 43 1
1382 1344 1110 2 34 21 1 1517 1150 367 31 9
1783 1501 11 % 306 25 6 iS13 1235 2/8 22 5
1984 1436 1285 151 11 8 1446 1330 116 87
1985 1434 1385 43 35 1444 1435 9 06
1986 1432 1485 -h3 -36 1443 1535 -- 9 2 60
1987 1371 1585 -214 -13 5 1382 1640 - 25a - 15 7

Proiected (with Stertery)

9984 1631 1285 346 26 9 1641 1330 31t 23 4
1965 1629 1385 244 17 6 163) 1435 204 14 2
1986 1627 1485 142 96 16 38 1535 103 67
1987 1566 1585 -19 -12 1517 1640 -63 -38

nR 1
**
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Table 11.2. Hestorgal and prosected sumrner and winter peak loads, capability, and reserves,
Orange and Rockland Utihtees, Inc., with and without the Sterbng plant

(based on appbcant'a protections)

Summer W inter

Total Peak ''
Year H esm, Percent R ewnee Percent

cdpdbelltp IOM
,

ca[ksbili t y 10d
.

(MW) IMW| (MW) IMWI

1964 277 224 53 23 1 273 233 40 17.2

1965 279 251 28 11 2 295 255 40 15 7

1966 364 293 71 24 2 319 291 28 96

1967 342 300 34 11 0 360 313 41 15.0

1968 335 381 4 10 393 350 43 12 3

1969 495 4 34 61 14.1 442 390 52 13 3

1970 561 416 85 17 9 562 420 142 33 8

1971 625 524 101 19 3 592 448 144 32 1

1972 685 579 106 18 3 f05 481 154 32 0

1973 752 640 112 17 5 627 463 164 35 4

1974 814 6t0 204 33 4 827 4rl) 361 77.5

Pro,ected (without Sterbng)

1975 957 658 299 45 4 1044 522 522 100 0

1976 1038 692 346 F) 0 1042 562 480 85 4

1977 1038 157 281 37.1 1042 612 430 70 3

1978 1038 924 214 26 0 1042 666 376 56 5

1979 1055 394 161 18 0 1035 721 314 43 6

1980 1152 960 186 19 3 1181 779 402 51 6

1981 1725 1033 187 18 0 1181 837 344 41.1

1982 1312 1112 200 18 0 1246 897 349 38.9

1983 1403 1189 214 18 0 1333 959 374 39 0

1984 1152 1267 - 115 -91 1181 1024 157 15.3

1985 1152 1347 - 195 - 14 5 1181 1090 91 83
1986 1152 1429 -277 -19 4 1181 3 23 2.0

1987 1152 1512 - 300 -23 8 1i81 1229 -43 -39

Proincted (with Sterhng)

1984 1532 1267 265 20 9 1561 1024 537 52 4

!985 1532 1347 185 13 7 1561 1090 471 43 2

1986 1532 1429 103 72 1561 1158 403 34 8

1981 1532 1512 20 13 1561 1229 332 27 0

"
j "r1
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Table 11.3. H,storical aied protected summer and winter peak loads, capabehty, and reserves,
Rochester Gas and Electnc Corporata, with ard without the Sterling plant

(bawd on applicant's projectKins)
_ _ _ ~ __ _ _ _ - - _ _ _ _ . . . _ _ - . _ _ _ _ _ _ _ _ _

Summer W mter

' ' ' ''
y ea, R eser ve Percent H eserv e Per tent

c.apat;4tity loait capabilit y loa 1 y,.
(VW) (VM 1YWI (MW)

1964 726 447 279 62 4 6'1 504 137 27 2

1965 744 506 2 38 47.0 739 542 197 36.3

1906 751 529 220 42 0 746 592 154 26 0
'S1 620 131 21 11967 690 585 105 17 9 i

1968 173 648 125 19 3 768 686 82 12.0

1969 812 708 1C4 14 7 859 712 147 20 6

1970 967 762 2 05 26 9 979 744 235 31 6

1971 962 790 172 21 8 971 783 188 24 0
1972 969 855 114 13 3 966 827 139 16 8

1973 1013 922 92 99 1087 799 283 35 4
1974 1145 880 265 30 1 1192 823 369 44 8

Projected (wethout sterling)

1975 1250 9 32 318 34 1 1373 903 476 52 7

1976 1380 9 17 3H3 38 4 1258 970 288 29 7
1977 13'36 10t>6 330 31 0 1349 1043 306 29 3
1978 1394 1141 253 22 2 1349 1121 228 20 3
1979 1596 1220 376 30 8 1550 1204 346 28 7
1980 1593 1305 288 22 1 1591 1794 297 23 0
1981 1627 1387 240 17 3 1586 1381 205 14 8

1982 1623 1466 157 10 7 1736 1467 263 18 3
1983 1771 1545 22b 14 6 1733 1553 180 11 6

1984 1768 1626 142 87 1731 1641 90 55
1985 1737 1703 20 1L 1722 1733 -11 -06
1986 1735 17M -64 -36 1721 1829 - 108 -59
1987 1733 1893 - 1 f,0 -85 1719 1930 - 211 -10 9

Protected (with Sterling)

1984 2090 1626 464 28 5 2053 1641 412 25 1

1985 2059 17 % 350 20 5 2044 1733 311 17.9

1%6 2057 1799 258 14 3 2043 1829 214 11 7

1987 2055 1893 162 86 2041 1930 til 58

Of9-a r-
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Table 114. Historical and protected summer and winter peak loads, capabihty, and reserven
Niagara Mohaw.. Power Corporation, with and without the Sterling plant

(based on apphcant's progections)
- . _ . . . . _ - - - - - - . _ - . - - - - -

Summer hie +

Total Pe ak T o tsi Pe k
Y e<" Rewrc Percent Heeve Fert er t

c.e pob' h t y load tarw t>+ t y vox f

(PS ) (VA) (Y, (YAi

1%4 3779 3097 682 22 0 4;);7 3437 570 16 3

1965 3751 3357 3'34 11 7 4136 3701 435 11 8

1%6 3920 3463 457 13 2 4438 3987 421 10 6

1967 3938 3670 318 87 4504 4050 454 11 2

196d 4320 3855 456 12 1 4514 4335 179 41

1%9 4638 40V) Sted 15 1 5157 4442 715 16 1

1970 5111 4169 1002 24 0 5413 4614 804 II 4

1971 5315 4303 1015 23 6 5760 4551 1209 26 6
1972 5677 43)2 1285 29 3 % 34 4827 807 16 7

1973 5533 4724 815 17 3 6152 4836 1256 25 7
1974 6074 4531 1493 32 6 6201 4870 1331 21 5

Proiected (without Sterhng)

1975 7135 4830 2305 47 7 1414 5229 2194 42 0
1976 7146 5019 2127 42 4 7397 540? 1WO 36 8
1977 6850 5214 1666 32 0 7311 5596 1715 30 6
1978 6843 5413 1430 26 4 6'j51 5730 1161 20 1

1979 7412 5615 1797 32 0 7479 59d8 14';1 24 9
1980 7239 5823 1416 24 3 7470 618') 1281 20 1
1981 7372 6034 1338 22 2 7339 6393 14'6 22 6
1382 7357 6249 1108 17.7 8133 6t01 i532 23 2

1983 8013 6470 1543 23 8 8104 6813 1291 18 9

1984 8002 66'35 1307 19 5 8072 J029 1043 14 8

1935 7988 6924 1064 15.4 8308 7243 1659 23 2
1%6 8830 7155 1675 23 4 8305 1470 1435 19 2

1987 8827 7391 1436 19 4 9750 7695 2055 26 7

Propcted (with Sterlmg)

1984 8255 6695 500 13 3 8325 7029 1296 18 4

1935 8241 6924 1317 19 0 9161 7241 1912 26 4
1986 9083 7:55 1928 25 9 9158 74' 1688 22 6
1987 9080 7391 1689 22 9 10003 769d 2308 30 0

nG7- , r
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Table 115 Projected summer and winter peak loads (staff's analysis)
._ . . _ .

_..__
_ _ . . _ _ _ _ . . _ _ _ . _ . _ _ _ . _

surn m e r w ,m er

Year Bned on F E A forn a.t
.-

_

. - - . . . - _ _ _ . _

aa>cd on Based on FE A f orecast Based on
39% 59% 69t ec onometoc mudri 39% 'a 9 t 69% econometr<c model

- ~ _ - -

Central Hudson Gas and Electric Corp

1974* S85 585 585 585 585 585 585 585
1976 634 660 672 695 634 (60 672 682
1978 687 744 773 826 687 744 773 796
1980 744 8 39 888 981 744 H39 888 928
1982 802 9 39 1011 1065 802 939 1011 998
1984 864 1C51 1151 1156 8 64 1051 1151 1073
1735 897 1112 1228 1205 897 1112 1228 1113
1987 906 1245 1398 1286 9 56 1245 1398 1178

Orange and Rockland Utilities, Inc.
1974* 610 610 610 610 466 466 4C6 466
1976 661 688 70 1 742 505 526 536 535
1978 716 776 806 903 547 593 615 613
1980 776 875 S26 1098 593 669 707 703
1982 8J6 9 79 1054 1206 6 39 749 805 750
1984 901 1096 1200 1324 688 838 916 800
1985 935 1160 1287 1388 715 887 978 827
1987 1007 1298 1458 1435 770 993 1113 871

Rochester Gas and Electric Corp.

1974* 830 880 880 880 823 E23 323 P23
1976 972 1023 1047 1112 509 956 9AO 967
1978 1074 1188 1247 1405 1004 1l11 1166 1136
1980 1186 1381 1484 1775 1109 1292 1388 13351982 1303 1590 1750 1991 1218 ld8C 1637 14441984 1431 1831 2064 2232 1333 1713 1931 1562
1985 1499 1964 2242 236,4 1402 1838 2097 16241987 1650 2265 2649 2586 1543 2120 2478 1726

Niagara Mohawk Power Corp

1974* 4581 4581 4581 4581 4870 4870 4870 4870
1976 4879 5031 5108 5118 5187 5349 5431 5349
1978 5196 5526 5397 5718 5524 5875 6056 5875
1980 5534 6069 6352 6389 SSL ' 6452 6753 6452
1982 5871 6628 7043 6765 6' 4 , 7046 7488 6779
1984 6229 7237 7810 7163 6621 7694 P303 7122
1985 6415 7563 8223 737; 6820 8040 8743 7300
1987 6832 8306 9187 7722 7263 8830 9768 7595

-.

- _ . - . . _ _ _ _ _ - _ _ - _ - -

* A c tual
. _.
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Table 116.1984 peak loads, capabihty, and reserves with
and without the Sterlmg Plant (staf"s analysis)

Capabil t y R eser ves Percer t reserves
F or ecast Projected - - - - - - - -

W ,t hout W th W.th at Wth W >t hout W th
base peak load

Sterbng Sterhng Sterl.ng Sterhng Sterbeg St er h ng
(Adjusted)

_ _ _ . . _ _ - _ _ . _ _ _

Central Hudson Gas and Electret Corp. - Summer

FE A 3 9(3.9) 1436 1631 864 572 767 66 2 88 8

F C A 5 9 (6.0) 1436 1631 1051 385 580 36 6 55 2

FE 4 6 9 (6.9) 143o 1631 list 285 480 24 8 41 7

E conometric 1436 1631 1156 280 475 24 2 41.1

model

Central Hudson Ces and Electric Corp - Wmter

FEA 39 1446 1641 864 572 767 06 2 88 8

FEA 5 9 1446 1641 1051 395 580 36 6 55 2

FE A 6 9 1446 1641 1151 285 480 24 8 41 7

Econometr c 1446 1641 1073 373 568 34 8 52 9

model

Orange and Rockland Utilities. Inc. - Summer

FE A 3 9 (3.9) 1152 1532 901 251 631 27 9 70 0

FE A 5 9 (6.0) 1152 1532 1096 56 436 51 39 8

FE A 6 9 (6.9) 1152 1532 1200 -48 332 -40 27.7

E conome t ric 1152 1522 1324 -172 208 --13 0 15 7

mod al

Orange and Rockland Utilities, inc - Winter

FEA 3 0 1181 1561 689 493 873 71.7 126 9

FE A 5 9 1191 1561 838 343 723 40 9 86 3

FEA 6 9 1131 1561 916 265 64 5 28 9 70 4

Econometric 1181 1561 800 381 761 47 6 95 1

model

Rochester Cas and Electrec Corp - Summer

FE A 3 9 (5.0) 1768 2090 1431 337 s59 23 5 46 1

FEA 5 9 ( 7.5) 1768 2090 1831 -63 253 -34 14 1

FE A 6 9 (8.E) 1768 2090 2064 - 296 26 -14 3 1.3

E conomet r.c 1?68 2090 2232 -4 64 -142 -20 8 -64

model ( 8. 6 )
Rochester Gas and Electric Corp - Wmter

FEA 3 9 1731 2053 1338 393 715 29.4 53.4
FE A 5 9 1731 2053 1713 13 340 1.1 19.8
FEA 6 3 1731 2053 1931 -200 122 -10.4 6.3
E co ncmet r.c 1731 2053 1562 169 491 10.8 31.4

model

Niapra Mohawk Power Corp - Summer

FEA 3 9 8002 8255 6229 1773 2026 28 5 32 5

FE A 5 9 8002 8255 7237 765 1018 10 6 14 1

FE A 69 8002 8255 7810 192 445 25 5. 7

Econometric 8002 8255 7163 839 1092 11.7 15 2

m yiel

Niagars Mohawk P Corp - Wmter

FE A 3 9 ( 3.1) 8072 8325 6621 1451 1704 21 9 25 7

FE A 5 9 (4.7) 8072 8325 7694 378 631 49 82

FEA 6 9 (5.5) 8072 8325 8303 - 231 22 -28 03

E conomet ric 8072 8325 7122 950 1203 13 3 16 9

model ( 3. 5 )
__

__

E

}
s ..am
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11.1.5 Cost of replacement power,

(EA A-8)

The staff's estimates of the 1934 costs of replace"ent poner (not including costs of capacity
purchases) are as follows:

Rochester Gas and Electric 41.3 mills / kwhr
Grange and Rockland 41.7 mills / kwhr
Central Hudson Gas and Electric 32.9 mills / kwhr
Niagara Mohawk 44.4 mill s/ kwhr

These estimates are based on: (l) the use of the applicant's computer nodel to identify the
source and amounts of replacement energy, (2) fuel and operation ano naintenance costs for nuclear
and coal plants as presented in tne Sterling DES (Table 9.1), and (3) fuel and operation and
maintenance costs for oil stean plants and gas turbines as estimated by the applicant in the ER.
in the lat, tr case, fuel costs were examined by the staff, compared with other sources, and were
found to be reasonable. Compared to 1984 fuel anJ operation and maintenance costs for the
Sterling plant (Table 9.1) of approximately 9 nills / kwhr, the staf f's assumption that purchases
of replacenent energy would be high costs conpared to that produced by the Sterling plant is
clearl < reasonsle.

11.1.6 Gereration mix

(EA A-8)

While Fig. 8.3 in the DES does group oil and coal into a general fossil category, Table 8.7
presents the disaggregated data, thereby adequately showing the planned generation mix in 1933
and 1984.

11.2 WATER QUALITY

11.2.1 Chlorine

(EPA A-40)

Chlorination of condenser cooling water may not be necessary since biofouling will be reduced by
scouring action of the nornal silt in the lake. However, the applicant would prefer to have the
option of chlorinating if necessary. (See Sect. 5.5.2.2 'or the s taff's discussion of chlorina-
tion levels.)

11.2.2 Chemical and biocidal effluents

(EA A-8)

The applicant is required to meet Federal, State, and local water quality criteria. The staff
believes these requirements are sufficient to assure adequate protection to the City ot Oswego
water supply. The Oswego water supply is approximately 8 miles from the Sterling discharge. A
dilution ratio of about 7:1 of an already acceptable concentration of effluents should result in
an insignificant effect at the Oswego intake.

11.3 RADIOLOGICAL IMPACTS AND ASSESSMENTS

11.3.1 Radioloqical effluents

(NYS A-53)

The FES indicates that the staf f has calculated a release of 9 Ci/ year / reactor of carbon-14 from
Sterling Power Project in gaseous effluents and that this nuclide is considered in the dose
analysis. A discussion of the formation and release of carbon-14 is contained in Draf t Regulatory
Guide 1.BB, c,'n :M im of > :n ces :| F. : m ix " + .Ju in Lipi! z! ; , E|: w. + fe?u
Precc.wized mer :wtera (m %), September 9, 1975.

, 4 r nc/
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(kGE A-23)

The FE5 has corrected this discrepancy in the staff's calculated noble gas release fron 'he
auxiliary and radwaste building. The FES contains the correct nurbers for the ER calculated
releases fron the au<iliary and radwaete building for noble gases (1350 Ci/ year) anj iodine-131
(0.0077 Ci/ year). The FES also contains the corrett number for the ER calculated release frce
the turbine building for iodine-131 (0.015 Ci/ year).

(PGE A-24)

Table 3.5-8 of % t.R does not yield 1348 Ci/ year, but yields 1525 Ci/ year, which was rounded off
to 1500 Ci/ mar, as indicated in the DES. For the total iodine release , the FES cnntiins the
correct n zber (0.031 Ci/ year).

11.3.2 Radioactive waste

(EPA A-42)

The staf f has reassessed the solid radwaste to be shipped to licensed land burial sites based on
more recent trorating data arplicable to the Sterlinq power Project. Based on this reassessnent,
the staf f has opd3ted the annual quintity and radioactive content of solid wastes in the FES.

(EPA A-44)

On May 7,1976, ERDA announced that it was issuing a Technical Ai'ernatives Document (TAD) which
presents a co.rprehensive survey of the current status of technologies for handlinq and storing
comercial ra dioac tive was te. The TAD was prepared by a;' proximately 203 waste nanagement esperts
at labcratories and universities around the country. It is a corplete reference work on the
status of technology as of Septe"ber 1,1975 for wste gene:ated fron the production of electric-
ity in nuclear power reactors. ERDA A tinistrator, Robert C. Keamans, Jr. , said, on the basis
of the doc rent, that "ERDA is confident that the technology base docs exist to arrive at waste
management solutions, and its radioactive waste prograr' is directed to develop this capability
to an operating level on a tinely and acceptable basis."

The T AD doctrent will provide one basis for a generic environrental staterent which EPDS will
prepare, with assistance f ron NRC, on the treatrent and storage of the radioactive waste gene-
rated by nuclear power reactors. This statenent will address in a generic way the particular
envircnmental ir~ pacts rentioned in the EPA corrents The information in the TAD was presented
in sumarized form in testinony before the Joint Corrittee on Atonic Energy (JCAE) on May 10-12,
1976 by a nurber of ERDA officials

Parellel developments have teen tak ing place in the NRC. Pesponding to a Commission request, the
ACRi reviewed the NRC progran for rcgulating fuel cycle activities and suggested in a letter dited
April 15, 1976 that the regulatory prcriran in the fuel cycle area be accelerated and expanded,
en reratinq a nur.ber of recorrendations for NRC action. The NRC responded in a letter dated
May 12, 1976 agreeing in general with the recorrendations, and expressing a fim cnrritrent to
tSe establish"'ent of an active and effective regulatory progran for tho manaqerent of nuclear
vastes.

This connitront was reaffirmed in NRC testimony before the JCAE on May 12, 1976. It was
r entioned that the regulatory frameworf would have to be supported by a comprehensive environ-
rental irpact s tat ?nent. The NRC testimony agreed with the ERDA conclusion that the basic
technolcgy for w3ste naragement is available and that implementatiot of that technology on a
schedule that will neet national needs should be the main direction of future ef foi t. The NPC
has fimly established waste nanago ent as a high priority effort and has made the corini tren t
to act rapidly and nethodically to establish a sound regulatory base for licensing waste
nanagerent activities

7/ ;20
,/ c i 1;3,
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11.3.3 Dose assess ent

(EPA A-42)

The staff has completed their reassessment of releases of radioactive materials in effluents and
the resulting doses to show conforrance with the dose design cbjectives of Appendix I to 10 CFR
Part 50. The results of this analysis are presented in the FES.

(EA A-8)

The levels of radioactivity in the environment within a rew miles of a nuclear power plant are
very small and difficult, if not impossible, to measure. The Sterling plant is far enough from
other plants that levels of radioactivity in the vicinity of Sterling due to other plants in the
region are insignifican+. Individuals living between Sterling and another plant in the region
and more than a few niles frem Sterling will experience negligible dases from either plant.

11.3.4 Low popJlation zone

(HUD A-5)

The applicant has specified a low population zone with an outer boundary of 2.5 miles The 1970
resident population within this zone was determined by the applicant to be 393 people, based on a
detailed field survey. There is me seasonal transient popu?ation in the low population zone,
located primarily in approximately 60 sunner cottages and mobile homes on the lakeshore just
northeast of the site. Fair Haven Beach State Park is located southwest of the site on Lake
Ontario. The nearest boundary of the park is 2.4 miles from the center of the reactor building.
Our review of the preliminary emergency planning for the site has confirned the practic'bility of
taking protective measures, including evacuation, within and beyond the low population zone.

The nearest population center, as defined by 10 CFR Part 100, is Osuego, which had a 1970 popula-
tion of 23,844. The nearest city bcundary of Osuego is 6.8 miles northeast of the site, which is
well in excess of the minwum population center distance of one and one-third times the low popula-
tion zone distance, as reqJired by 10 CrR Part 100.

11.3.5 Fuel cycle and waste manalement impacts

(NYS A-55)

The environmental effects of the uranium fuel cycle were the subject of recent rulenaking (39 FR
14888). 10 CFR Part 51 reads in part:

" 20.(e) In the Envircnrental Report required by paragraph (a) for light-water-cooled
nuclear power reactors, the contribution of the environmental effects of uranium
mining and milling, the production of uranium hexafluoride isotopic enrichnent,
fuel fabrication reprocessing of irradiated fuel, transportation of radioactive
naterials, and managenent of low level wastes and high level wastes related to
uranium fuel cycle activities to the environmental costs of licensing the
nuclear power reactor shall be as set forth in the following table [S-3 of the
Comission's D frm : ? . r.a ; o. _ c- .

'' c]. No further discussion
of such environmental effects shall be required."

A similar requirement extends to the Comission's draf t and final environmental statement (10 CFR
Parts 51.23 and 51.26).

11.4 THERMAL IMPACTS

11.4.1 Micro eteorological impacts _

(COM A-6)

The staff knows of only one microneteorological impact that has ever been observed as a result
of once-through cooling. This is the occurrence of steam fog. The applicant reports that in six
years of experience at Ginna, such fog has never been observed to drift inland or to interfere
with any activities. The presence of the bluffs at Sterling make it even more unlikely that fog
induced by the plume could drift inland.

T]Q nry aa 3 *q/is /_ L U / / | 1m/
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11.4.2 Lake Ontario water levels

(CGM A-7)

The staff has attempted to specify all water levels relative to rean sea level (USGS) in the FES.
The designation (USG5) stands for U.S. Geological Survey and is used interchangeably with the
designation (USC & G5) in this document.

(COM A-7)

The minimum potential still water level for low w3ter design considerations was chosen using the
assumptior.s de ;cribed in ER, Sect. 2.5.1.5. The station has been designed so that the Emergency
St.'vice Water requirement can t;e fulfilled at this lake level.

11.4.3 Effect of bend in tne discharge channel

(RGE A-25)

The staff disagrees with these coments. First, the staff does not believe that the effects of
the bend in the discharge channel can be damped out in only five hydraulic diameters. Second, the
mean velocity (and, hence, momentun) of the discharge is fixej by the flow rate and water level .
The turbulent energy introdJced by the bend must be supplied by additional pumping power above
that needed to maintain the same flow rate in a straight channel of the same length. Third, the
staff believes that the dilutions measured at Ginna might be even lower, were the bend not present.

11.4.4 _Use of Ginna information

(PGE A-26)

In going from Ginna to Sterling, variables representing the discharge width, discharge depth,
temperature rise, and discharge velocity were all changed. The s taf f has assumed that a model
yielding acceptable predictions at Ginna will also yield acceptable predictions at Sterling.
lhis is equivalent to assuming that both situations lie within the range of validity of the model.
This is less restrictive than the applicant's assumption that the experience at Ginna can be
transferred to tne Sterling site, but neither approach is fully satisfactory.

11.4.5 Then"al plume studies

(EPA A-39)

The staff concurs that the data base used in the applicant's Acres American study was too small.
This limitation has been overcome in a later study performed for the applicant by NUS Corporation.
For the staff evaluation of this study, see Sect. 5. 3.1.1. 3.

( .d'A A - 39 )

The report cited by EPAl contains infrared images of the thermal plumes from Ginna Nuclear Power
Station Oswego Steam Power Station, and Nine Mile Point Nuclear Station on July 30,197,, and
August !, 1974. As roted by EPA, %e thennal plume f rom Ginna tends to exhibit a jet-like
structure which carries it away froa the shore. This is in contrast to the shore-hugging
characteristics of the Oswego and Nine Mile Point plunes. The jet-like configuration observed in
this report confims the findings of the applicant's program of triaxial measurements and of the
airborne infrared thernometry flights of Lake Ontario Environmt ,tal Laboratory (LOTEL) group. -%

The staff believes that the difference in plune structures can be explained by the type of dis-
charge. The Oswego Steam Power Station discharges into the Oswego harbor, and the heated water
escapes into the lake through the harbor entrar.ce at a very low velocity. At Nine Mile Point, a
submerged diffuser whose monentum is rapidly dissipated is used. The Ginna sur.Nce discharge
canal, on the other hand, allows the momentum of the discharged w3ter to carry it directly out
into the lake. The staff believes that it is the discharge design rather than the shielding
effect of Smoky 'oint that is primarily responsible for the jet-like structure of the Ginna plume.
Conse%ently, the staff expects that shore-hugging will not be a problem at the Fterling 3f te.
The staf f agrees that the inability to cccount for ambient currents is a deficiency of its model
and of those presented by the applicant.

3 'T
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(EPA A-41 )

Re sterlinq site is about 35 "iles EM of Ginna and about 9 miles SW of Oiwe p. Interaction with
the Ginna plure is considered unlikely. The possibility of interaction with the co~bined Osoego-
Nine Mile Foint-ritzpatrick plume is a definite possibility which the s taf f is unable to assess,
given the current state of the art of hydrothermi modelin]. Hea te i w iter from the cor bined
Oswega-Nine Mile Point-Fitzpatrick plune is e cected to br confine 1 to tu um er 10 f t of the
water column except wren the lave temperature is below 33 F. When the Idkt te ,orature is above
39 'F , no infl uente on the S terl ir. ; intake ter pera ture is ewected.

(INT A-48)

Cecause of their empirical nature, both the s taf f's model and thase of the applicant inplicitl y
account for the reentrainnent of heated water into the pluw The ambig;i ty inherent in the con-
cept of arbient tenperature is nointed out in Sect 6.l .1.

11.5 ALTEPMTliES

11.5.1 F ugl s

(EA A-8)

In Sect. 9.l.2.1 of the FES, the staf f discusses the use of municipal solid wastes as 3 soJrce of
energ/ to generate electricitf. The s ta f f therein r.entioned t he Union Electric Company's facility
in St. Louis, Missouri, ir which a combination of 101 pro:essed municipal solid wastes and 90:
coil is used to fuoi an electrical generating station Ooeratirq experience at nis facility
indicates problems due to the preserte of; (1) significt at levels of bacteria md viruses at the
site of the station and in its emissions, which nicnt rFpire additianal filters in the plant;
(2) unacceptable levels of trace retals ar.d huarJc,n cnenicals in emissions, possibly re piring
stricter limits than are currently enforced at the s ta tion, resulting in higher capital and
operating costs; (3) higher-than-expected particulate emissions because of performance losses of
the electrostatic precipitators een refuse and coal are burned together; and (4) problems
related to contaminants in the aqueous ef fluents f rom the ash pond. ' Further, operating and
maintenance costs for this f acility h3 e been running higher than erected." The Tennessee Valley
Authority has carried out a feasibility study on the Conversion of nuniCical refuse into a fuel
for electrical generating plants and conclufed that such a prccess is nat yet economically f e3s-
ible.' Another factor to consider is that coal costs are relatively high in this region (see

Table 9,1 of the FES Even if 10- of the coal required for a power station could be replaced
with prepared r unicipal refuse at a sligntly lower cost, the saving in fuel cost would not be
great enough to of fset the econonic advantage of uranian fuel (see Table 9.1 of the FES ). In
aidition to technical proble~ that hcve not yet been solved, the operation of a refuse-to-fuel
f acility requires the solution of legal and institutional (political) problems that nay be nore
difficult than the technical problems. The staf f conclude; that ranj of the technological and
environnental problems have not been solved to dite and that it would not be desirable for the
applicants to forego planning of Sterling Unit 1 because of tre possibility of repleing it with
a station burning solid waste as a supplemental fuel .

Costs of replacement poaer if Sterling is not built are discussed in Sect. 11.5.5. Costs of
replacement power would be the same if a coal-fueled power station were not built as compared to
a nuclear power station not being built. Table 9.1 assumes construction of these two alternative
electrical generating stations Therefore, consideration of the cost of replacement power is not
appropriate in this cynparison,

11.5.2 Sites
--

(EA A-9)

lhe staf f considers that the dita cr acerning site selection was sufficiently accurate and complete
to carry out a meaningful selection of a suitable site. Althonh there are advantages to locating
another nuclear power unit at the Ginna site, as compared with locating that unit at the Sterling
site (including possibilities of reducing emergency plan costs, decomissioning costs, land
acquisition Costs, etC.), the staf f has considered these in its analysis and has concluded that
the Ginna site on the whole is not a more desirable alternative locatinn Gnnsie r-ing the expected impacts of constructing and operating a nuclear power Slation, the Sterling site
is acceptable. The distance from load centers, with its associated loss of electricity during
transmission, was considered by the applicants (ER, Sects. 9. 2. 2.1. 2, 9. 2. 2. 2. 3, a nd 9. 2. 2. 3. 3)
and factored into the final decision on plant location.

i r1~nI/L i- '~; : 0"
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(APR A-15)

Greate- detail in the co"yarison of the Ginna ana $terlir") sites can be found in the applicants'
ER, Se:t. 1.3 and Table 9.3-1. For the sake of brevity, the E nv i ro n~en ta l S ta tenn t s u, .a r ized
the rvare signi ficant aspects of the ccrparison of the two si tes

(Sl!Ni A-20)

Table 9.4 only sam arized some of the inportant characteristics of the Ginna and Sterlim; siter
Ad ii tional infonna tion can be fo m ! in Sect. 9.1. 2 ? a n i in th" applicants' ER, Sect. 9. 3 and
Ta tile 9. 3 -1. It should also l;e rated thit ansthetic i: rac's favor the SterlimJ

site, that Sterling has a larger exclusion arry than Ginna, and thit an independent New York State
agency concluded also that Sterling was a prire site,

1I.5.3 Cno1 i ni _sy s tem

11.5.3.1 Use of waste telt

(EA A-8)

The staf f is of the opinico that in qereral th"re has been to da te no deoonstra tion of the eco-
nanic feasibility of utilizing the wiste heat f ron a nuc lea r power s ta t ion, or from an y ilto nite
sten-elec tric power s ta tion, in a location such as tne proposed site for the Sterlin ; Power
project

11. 5. 3. ? Cooling tnwors

(EPA A-34)

The s ta f f did not determine costs of a l ternite wet na tural-draf t toolin ; towers in terns of
mills / kwhr over the life of the station but noted that this al ternative would be more eepensive
than the proposed once-through system Therefore, the s taf f concludes that i t would cost the
consumer more t%n the proposed plant design.

([ OA A-4f;)

It should be noted that Table 2, p. D-5, of the DES in licated tnat on a dallars wr kilowatt basis,
the cooling toner alternative is mnre egensive th% once-through cooling ($M2/k We f or cooling
towers compared to $823/b L: for ante-thrDJ1h cooling). The total cost of once through coolin) is
higher on this table t,ecause the net capability f ar the two systems that were compared was dif fer-
ent (1150 MWe for the once-thror;h systen co ' pared to 1127 Ne for the natural draf t system). On
a dallars per kilowa tt comparison, this hcJld IndiCale a $10.0 million penal ty for the system
using natural-draf t cooling towers (as comared to the applicant's estimate of a $33 nillion
penal ty, as pointed out by [RDA). As rated on page< D-1 and D-2 of the DES, the cost estimtes
from the CC'KEPT c od" a rr not intended as substitutes for detailed engineering cost estimates
In particular, the estiraates of coaling alternatives f rom the C0ZlPI code should only l>e used
as a rough estimte of cost. Therefore, the staf f does not consider that the difference between
the capital cost penalties estinated by the staf f and the applicant (with regard to cooling
alternatives) are of najor significance. The staf f has revisod its capital cost estimates for
Sterling as shown in Appendix D. Al though no new es tima tes of the cooling tower alternative were
made, the staf f expects that the relative dif ference betw"en the once-through system and the cool-
ing tower alternative would remain approximtely the s ee as calculated earlier.

(MS A-55)

This corrent is addressed in Sect. 9.?.l .1 for natural-draf t towers and in Sect. 9.2.1.2 for
wet-dry mechanical-dra f t towers The aoplicant predicts a maxinun annual averale airborne salt

3concentration of 0.02 ag/m for naturul-draf t Tower A. The s taf f predicts a ma xinu") annual average
airborne salt concentration for natural-draf t Tower B of 0.01 sj/n t The applicant predicts a
raximum annu11 average airborne salt concentration of 0.15 .g/m * for the wet-dry mechanical-dra f t
towers. All of these predictions are far lower than the annaal average New fork State and Federal
Secondary /ebient Air Quality Standards of 55 and 60 ~g/m respectively.i

~, n.
7 ') *$
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11.6 A10ATIC ECOLOGY

A uitic_ecolcai. cal __ig 3 cts11.6.1 3

(COM A-7)

Placenent of the intake structure in 80 f t of water approxi-atelj 9 330 f t frcn shore ray not

resul t in fewer cacts For e m ple, fish will be exposed for a lancer period of time to the
stress of passins throu15 the tunnel, and surviv31 rites following impingr ent ray be lowered.
Also, alewives and s'elt nove to the deeper, of fshare regions of the lde in the fall. Their
residence in deep weters may increase the potential of impi n yr.en t duri n') the winter. Some
impingement of salmorids nay 31so occur. Finally, the additional cost of locating the intake
at the 80 f t contour is es tinated to be $15,6J3,0J0. The staff concludes tnat the potential
inpacts described above outweigh any a fiantages that tnis alterr.ati,e ray have,

11.7 MISCELL/nEOUS

11.7.1 Transmiss ion _ lines

(INT A-56)

Neither the scrub nor the wooded swa p will be af f ected by construction c f the switchyard. Ta bl e
4.1-2 of the ER states that 18 acres of scrub lands,17 acres of tilled lands, and 2 acres of
interrediate hardwoods will be elinirated by construction of the swiichyard. No other habitats
will be affected by the switch ard.f

(INT A-56)

As noted in Sect. 5.5.1.2, "in situation, near roter, only those herbicides deer:ed safe will be
applied. With this restriction and the recomendation that 2,i,5-T use be limited to step and
basal application, the staf f feels that it is unnecessary to pru..ibit the use of 2,4,5-T onsite.

11.7.2 Uranium availability

(FPC A-4)

The Energy Research and Developr ent Adninistration estir'ates the L'nited States uraniun resorves
recoverable at a cost of $30 or less per pound of U 0 are f aq,000 tons, som 40,000 ton; rore3 4
thar, the estimate as of January 1,1975.

The ERCA estimate of the reserve at a cost of $15 per pound U.De or less is 430,000 tons, 10,000
tons greater than last year's estinate.

The reserve at $10 or less per pound is estirated as 270,000 tons U 0 , cor pared wi th 315,000 tons3 4
reported last year. The redJCtion in this Category does not indicate a decrease in the a~ount of
uraniun ore present in the ground, but does indicate th3t less uranian is available at a cost of
$10 per pound or less

An estiinated 23,000 tons of U 09 were added to the $10 reserve in 1975. However, daring the year3

about 12,000 tons of U 03 were nined and shipped to nills, and 56,000 tons were subtracted fron3

the $10 reserve category, prinarily due to cost escalation.

a e- yq
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.

Es timates are mada by evaluating drilling and other data f urnished by the uranium mining co panies
to EPDA's Grand Junction, Colorado, Of fice.

Estinated operatinq costs and those capital costs not yet ncurred are used b / ERCA in calculatingi

Profit and costs alread/ incurred, such as expenditures fcr property acquisition,reserves
e <plor ation and nine develo;r ent, are not includod. Therefore, $10, $15 and $30 per round do rot
represent the pricos at which the estimated reserves would be sold.

E RDA's es tf ra tes of re'.erves a re considered to have a high reliability for those deposi ts for
which spocific inforution is available. liowever, there is always sure laq in collecting and
evaluatirq data fron nu d.scoveries and develcprent activity. During 1975, the rapia and sub-
stantial increase in uraniun prices resulted in a significant expansion in exploration and
developrent activity and, therefore, a screwhat larger " carry-over" of unavailable and/or
unevaluited data than is normally tre case, particularly with respect to further develon ont of
lo-cr grade deposits which have becorte eccnonic at the hir;her prices. As a result, these esti-
rates do not irclude som raterial which will prcbably qualif / as reserves when all of the data
are in and en luated.

In addition to reserves, which are in known deposits and are estimated from detailed drillinq and
srplinj, ERCA h n, as part of its 'htional Uraniu- Pesource Evaluation (NURE ) pro'; ram es t ina ted
poten tial rosc . of 2.9 million tons at a cost of $30 or less per pound of U 0 on the basis*

3
of geologic e<i. 1e and limited samplin-). (ERDA % s Release No. 76-18, March 11, 1976). ERDAr

has also rewi- ; ward its estinate of uraniun evpected to be produced as a byproduct of phos-
phate and a r "ining during the next 25 years from 90,000 tons U 0 to 140,000 tons.3 3

The follow 1r Ole sunrurizes the January 1,1976, U. S. uranion resources pesition:

U. 5. Uranion Posources

January 1, 1976

Tons U 0e3
_

$/16. U Ua Pa t e r. t i a l3

Cutof f Cost Roserves p rrb ab l e Possible Spaculativo

$10 270,000 440,000 420,000 145,000

$10-15 Inc rerent 160,000 215,000 255,_000 14L000

$15 430,000 655,000 675,090 290,00u

$15-30 Increrent 210,000 405,000 595,000 300 000t

$30 640,000 1,060,000 1.270,000 590,000

Byproduct 1975-2000_lf 140,000
_

780,000 1,060,000 1,270,000 590,000

1/ Byproduct of phosphate and copper production.

Estimates of oroduction, drilling and January 1, 1976 poten-
tial resources of uranium were reported in ERDA news release
No. 76-18, March 11,1976, "EPDA Announces Figures for 1975
Uranium Production and Drilling and Estimates for Potential
Resou rces . "

]: ?^}.-
*
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The three classe; of rotential resources are arran';ed in order of decreasing reliability from
probable to specula tive. " Probable" potential is in mineralized trends within existing mining
districts and productive forra tions. "possible" potential is in prod ctive provinces and produc-
tive forma tions , speculative" is in new provinces or new fornations

11.7.3 Land use and recreation

(EA A-8)

land use within 5 miles of the site is shown in Table 11.7. Fi: pre 2.3 has been rodified to show
recreational areas Projections of fishing activity for Cayup and Oswep counties are shown in
Table 11.8.

Table 117. Land use catepaes
within 5 rnites of the site

_ ___ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ __

C a te r "._y_ _ _ _ _ _ _ _ _ . _ _ _ .
. . _ _ _ _ _

Pen ent Ac res
_ _ _ .

Ac t <se aqr mu tui re 33 8.29 3
i n t .v e ,. y u .a t ar e 18 4 523
H ew ie rx e 3 753
N- 5 12%
t.euan n 8 2.010
F or est 32 8 012
R eu ca t . r #

100 25 13/*

# A s rev < 4 a co 2rts Mr Less than l' of larwl use
# th n 5 mJes of the s4te

T he f a tal idDd a, e, a then 5 maes is estimatos to
t+ pr o n 'ma'ei v 25.000 + r % t atx,u t ha!t of the

S m de r oi! ; A t eu t 250 m ies ( 1 % ' are devot t,1 toi

r e,. reat ion u se at m4. imu m

boun e E ' . T We 2 210

Table 118 Fishing activities en Cayuga and Oswego counties

-

Cavu p Oswego

1970 1990 1970 1990

F , sher n + r 16.301 19.391 20,736 30.867
Percent of prquiation 21 1 20 7 20 6 20 7

Avee age number of fishermen 815 969 1,037 1,543
per ee= en:1 e a y

Percent of change 23 3 48 9
in populat,on

Percent of thange in 18 9 32 8
number of f,shermen

_.

_ . . _ _ _ _ _ _ _ _ _ _ _ . ~ _

Sr.urce E R, Table 2 2 9 and statt calculat ons.
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(EA A-8)

The staf f understands th3t there will be a bresk in the Lake Ontario shareline dae to the plant

disch3rgo canal. This will present a barrier to beichcombers, tut u;e of beach areae for other
purposes should not be c eriously af fectt d.

(A M A-16)

The applicant plans no high-velocity dischirens d;rio; the cons truction phases of the plant.

(INI 1 47)

Altnough previoasly proposed (ER, Sect. !.2.3, Rev. 3), the applicant now has no plans for
recreational use of the Sterling site.

11.7.4 Roads

([ A A-8, Nf 5 A-53)

Tne applicant has umitted to u; grading of site access ro)ds to acceptable levels ( AASHO H20-
525-44 loa d ings , ER , Sec t. 4.1.3. 3.2) . As for U.S. Highway 104, the applicant s tates as follows
( E R , S ec t . 4.1. 3. 3. 3 ) : "The nain highwajs are judged to be adequite tu h3ndle the increased
traffic flow to and fron the site, particclarly since the starting anj quitting tir,es of con-
struction projects are noncally off the peak traf fic flow times " It sems likel/ that the in-
creise in local government revenues fron the plant coald hanJ1e the costs of i"' prove ent, but
the lolt stics of such improvemen- neeJ local / applicant coordination in planning and tining.
The staff reconnends that the ap,;1icant work with local authorities in plarning and coordinatin j,
upgrading, and repairin J access roads

11.7.5 He 11 th facilities

(EA A-8)

The staf f discusses the in pact on health care system in wet 4.4.4, and concludes that due to

the s nall number of movers and the proe inity of two large &tropolitan areas - Syracuse and
Rochester - loca l insti tutions will not be severely i-pac te j,

11.7.6 t mrge_ncy_ plan

(EA A-9)

The applicant has perfon"ed analyses to confim the practicability of takin j protective me)sures,
including ev3cuation of resident and tr3nsient population, within and bevond the site boandary.
To assure readiness to cope with "ajor energencies involving c f fsi te individual s , ini tial con-
tacts and arrangements have been ":ade with the following agencies: New York S ta te Depa rtment of
Heal th, Cayuga County Consolidated Office of Disaster Preparedness, Energy Research and Develop-
ment Administration Brookhaven Of fice, Cayuga CoJnty Sherif f Departrent, Fairhaven Fire Depart-
rent, Rochester General Hospital, and Auburn Memorial Hospital . The New York State Department
of Health h3s been identified as having primary responsibility for radiological emergency planning
in the environs of the proposed facility. The staf f believes that the cost of energency prepared-
ness to State and local agencies would not siqnificantly of fset the benefits listed in Table 10.1.

11.7.7 P_riy3 te water intales

(ARM ,-16)

There a re pr)V3 te w.)ter inta k es in the si te area that provide donestic water (non-drinking) to
cottages. These cottages are located w: thin the exclusion boundary and either are now or will be
owned and distantled by the applicant.

11.7.8 Herbicides

(RGE A-27)

EPA does not set -taximum permissible limits for dioxin in 2,4,5-T. However, they are following
the recomr'endations of the President's Advisory Co rlittee of 1971 that the dioxin level in tech-
nical grade material of 2,4,5-T be less than 0.1 ppm. The level of dioxin in currently available

9*qr
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nanufacturers' supplies reets this reconriendation. Section 5.5.l .2 has been changed to reflect
this now value,

11.7.9 Noise

(NYS A-55)

Environmental ambient sound levels during construction will be such that in the area outside the
plant boundary (but less than 5 miles from the power block) about 2000 residents, no school pop-
ulation, and no hospital beds are in the 'normally acceptable" category as defined in the Depart-
nent of Housing and Urban Development criteria. No residents, school population, or hospital
beds are within areas designated "nornally unacceptable" or " clearly unacceptable" (ER, Sect.
4.1.3.3.5). Operational noise level contribution to the offsite ambient sound will be more than
10 decibels below the Ln, or residul, sound levels measured prior to plant construction (ER,
Sect. 5.7.1). The applicant estimates that the sound level at 100 f t from an operatirg il50-MWe
nuclear facility will be 43.5 dBA (ER, Sect. 3.10.1 ) . The staf f f.nds the applicanc's assessnent
of noise levels to be reasonable and expects construction anJ operational noise levels to be at
acceptable levels in offsite areas.

11.7.10 Additional units

(EPA A-45)

The proposed action covered by this Final Environmental Statement is the issuance of a construc-
tion permit to the Rochester Gas and Electric Company, Central Hudson Gas and Electric Corpora-
tion, Orange and Rockland Utility, Incorporated, and Niagara Mohawk Power Corpration for the
construction of the Sterling Power Project Nuclejr Unit No.1. The staff does not know of any
future plans by the apGicant for additional nuclear units at the Sterling site.

11.7.11 Nar-shore currents and shoreline erosion

(ARM A-16, MS A-56)

Near-shore currents at the Sterling site usually flow parallel to the shoreline. Measurements
teken from late June through early October at a point 2300 f t fro" shore indicate that the pre-
dominant flow is in a northeastwird dire tim with an average velocity of 0.14 fps (ER, Table
2.5-1). Southwes twirdly curr:nts ,vi th a n imrie velocity of 0.10 fps occur infrequently. This
latter flow pattern m y be eviaro of tr , st.vard countercurrent wh;a results from the return
of water that has " piled ur at the eastern end of the lake by the prevailing westerly wind.

From 1963 to 1973, the average shoreline erosion rate at the site, irciuding the area of McIntyre's
Bluff s, was estimated from aerial photographs to be 3.57 f t/ year. The eroded material contributes
to the littoral drif t system in the lake, since these particles can be transported along the beach
by the direct action of waves or can be placed in suspension by the turbulence of breaking waves
and longshore currents and transported parallel to the shore by these longshore currents.Il

11.7.12 Reduced Circulating Water Flow During Outales

(INT A-56)

As stated in the reply to ER Iten 350.46, the applicant kroposes to maintain the full 1860 cfs
flow rate even during shutdown. The reasons given by tne applicant to justify this procedure
include the facilitation of liquid radwaste releases, the control of biofouling, the prevention
of ice blockage, and the lossened danger of damage to the circulating water pumps. The applicant
has not considered the possibility of adopting the maximtn recirculation made du~ eng shutdown,
but the staff sees no reason why thic should not be done. Connection of indivicual pumps to
separate sections of the condenser would require revision of the present design.

,r i I7
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11.8 LOCATION OF PRINCIPAL CHEES IN THE STATEMENT

5 ct nw reTopic corrented upon Agency col enting g

_ __ _ _

Land use ARM A-16 2.2.2
Station water use (ER, Revision) 3.3
Transmission lines INT A-47 4 .1. 2
E f f ects cn the corrunity (ER, Revision); EA A-8 4.4
Impacts on water use INI A-48 4.2
Construction impacts SUNf A-18; SUNY A-20; SUNY A-51; 4. 3.1.1

MSW A-19
Heit dissipation systen (ER, Revision); RGE A-25; RGE A-26 3. 4, 5. 3
Radiological assessment (ER, Revision); EPA A-42; N(S A-53 3.5, 5.4

Avian impacts ARM A-19; SUN ( A-18; SUNY A-51; 5.5.1.2
M5W A-19

huatic impacts COM A-7; EA A-8; RGE A-13; RGE A-14; 4.3.2, 5.5.2

RGE A-22; kGE A-27; RGE A-33;
ARM A-15; ARM A-17; EPA A-35;
EPA A-39; roi A-41; EPA A-45;
INT A-48; MEL A-49; NYS A-55

Energy consunption E A A-9 8.2.1
Peak load forecasts EA A-8 8.5.1
Alternate fuels EA A-9 9.l.2
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ReserTe Deficiency - /e p.atts ' ne 5.5 p erce .t1 w ndrate of 1.3 pz- # (1.2 pr:ent + . 3 percent =

,,, u. , _

C *ssalt in the need for the capacity of M e Sterling '-it ar the 1N
wir - 3,..

peak perird.
Lw-

Reser e Margin - Megawatts 9,311 Consihratim us t als3 be given ta the fa.lare 3f uny power
i.eserse Margin - N cent " Peu l al 31.5 systema ta s.eet gene rating plant construction sde bles. Far exa ple,
Mini;w. Re;e rve ::a rli. t3a n d - 23 of nine - 4 :s that se re , a lalet fa- catpletian S $5 ,ys tCS i3
Petcent of Peak Lead) - egawatts 6,232 the first half af 1,73, only one was a:tually ca:pleted. For t.te

Reser4e De t ic ienc y - :e g awa t t s None count ry as a wLle , ani 37.5 percent Of generating can acit, se'ed lel

f ar ccepletion between Jpuary 1,1973, and Jane M 975, was actsally
cocplete d in that t im e .S' Sere is a very real pessibility that the

if the Sterling l' nit 1 is available as planned (for April 19%s t3f al capability snowTt in Cle preceding table , an .hich the reserve
in time fer the 19% s m:mer peak lo+d), the NTFP's prajected reserve margio= are based, vill not in fact be available. Esen if lead grawtn
margin for the 19% sursner paak will be 35.2 percent af the pea laad, should be held to the 4.2 percent pos tula ted, redaced sapacity would_"d hithout the 5terlind Unit, NTPP's p rojecte d rese r"e t a rgin f ar tha t re f ace the re serve margin.
time woulf be reduced to 31.5 percert of peak load; th e IU?P re s e rve-a

margin would still ecee' the stated criterion (i.e., 20 per:ent of me above paragraphs peint out that deter-inati:n o f the need for, 73
" peak laad). It appears t at the need for the capacity of the Sterling a4ditional capacity en the basis of a minicu:s reserve targin depends,

Unit in s unne r im is no t urgent, i f the minim.m reserve c:ar gin is to a large extent, on forecasting the -r?P load a id generating cnability
the only criterian. However, *c shculd be understoad that *he reserve eccurately. If the laad grauth is less than expected, th e .ched. led
margic s ca'.calated in the precefind table are predicated on the cperation of a unit could be delayed; if the load grawth is .xre thaaIV3

projected :.oads and total capability f ar the UPP sys ten:s sh. in in erpacted, the unit would be needed sco ter. 'he fallaving should beN Table 9.9 c f the Draf t Enviranaental State _ ment (CES). kept in mind: it is easier to delay the operation of a generating unit
beyond its scneduled comercial operatind date than to bring it 02-line" 9 e perica 1975 through 1995, the average annual peak laal socner. Also, a reserve margin greater than 20 percent would allow sale

growth sate is farecast by STPP ta be 4.2 percent. Se su mer pak of soee capacity f ar a short period o f time to neighboring utilities. s

load projec ticas by each o f the nine Regional Reliability Councils}/, On the other hand, f ailure ta =atatain the minimum reserve zard n wouldi

jeopardize systam adequacy and reliability.

N 1/ North.2as t Power Coordinating Counci! (PPCC) Re sponse da ted April 1,
1975, tc FPC Order No. 333-3 (Ncect 262). 1/ Federal Power C.a:xr.issian deus Ralease No. 21520, dated June 30, 13 5.

2/ Tatal Capability is adjusted far schsauled taintenance (720 :tegawatts). 1/ Tederal Pwer Cors:issica News Release No. 21317, datel octaber 20, 1975. '
a

}/ See Attadment A f ar Ccuncil bourdaries and explanation of acronyms.
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a l'/ % C EP A R TuC NT C F K v 'N" aND L99aN CE'vELC NENT# %'%
FcatsT S t e v,c t '. M e ,i .s . , n n .u . s , . c e

,.
c ar- r a s v t e a. = = t a. s w t 4 o * = ~ 4Tt raats'ev g b."/ ,a. ..e u

a. .ea2. i. -... s ..... s ... c.... % w vene.u. vcu e
(215) '96-16',1

8491 'I

- -T7NMB ~ 1976 2.".".e"r.*

H\ y - N,24,
.

N p. v .. .. i . w _
. ...e . . . . . , . .

cU y \! 'N

Q V" Mr. Villiam Ei. Regm, Jr. , Chief
f,g JL

Mr. William H. Regan Jr C' of -
c me en s h nch ) g b,

' * 7* <' M 1 ~l

Envircncental Pro:ects Dr$ncN a '' -
,e

.
A4

'

Envirorsental Acalysis c. r el
Di.,ision o,. a,ite cafety and y" ^s/ U. S. Nuclear EccuL tery C & ssion (L

--
s '*3 g %u

/ "" "' * * NEnviron. ental Anal" sis $. r' 4 . ANuclear Regulatory Cc nission
Washington, D.C. 20555 Dear Mr. Regani s

Fefer to: 50-485; Draft Envircn- Subject: D aft Ehvirorsental S*atement
mental Statement, S*erling Power Ster 11r4 Pcuer Frweet Unit 1
Project Unit 1, Cayuga Ccunty, NY

A copy of the draft envircrmental s*atement for Sterl14 F0wer Mc/cet Unit 1
Dear Mr. Regan: Cayuga Caunty, New Ycrk, has teen rece;ved by ti.e New Yers office of the

repart.wnt of Ecustr4 and Urban revelopent for review and emnt.
We have reviewed the abcre staterent en pcwer plant and
transmissica line construction and maintenance, and in The state =ent has been rwviewed and the followir4 coccents are effered for yccr
our view the impact cf these activities en terrestrial consideration.
vegetation is satisfactorily described and ccnsidered.w As sat forth in 10 CFR Part 100, a nuclear pcwer plant must have a low pop ala-'

The applicant appears to have taken all reasonable tion race (11;) 1:xwiistely surrcundira its site. Since no technole.ry is witt-"

(J) measures for mitigation of erosion and Cther adverse out risk, the intent of the II; is to provide some assurance that effective
e f fects . action can be taken to minimize exposure of indivic als outside the station to

any radioactive materials which may be roles sed in the event of a serious
Thank }ou fcr the cpportunity to review this Draft accident a*. the nuclear facility.

b ,' S t a te.me n t .
iie recocznend, therefore, that the applicant taka the lead to maintain low

p 3'

S in ce fe l y , intensity uses within the 12; and to deny land wes that ray jeopardize the
, ,N f

'
/ safe ope- tion of the rzuclear plant.'

6 // /'[/ ''

*/ k SM>0/ In addition, we rococzmead that the applicact take the ler d in establisti.n.t neh

DALE O. VAK ENBCRG erstems as a.n emergency warnira syste:R and a disaster plan x ,r the IJ2 eo that
Staff Director apprcpriate measures can te quietly taken in the event of a serious accident
Envirencental cuality Evaluaticn

Lar.e of both Cayuga County and the Central New Yers hegior.alThe corcpreter ' >

Plan and Revi rd reecranend low denalty uses, open space, recreation ani'
e

car.ser9ratica ia as part of the County. Appropriate e e rgency =casurw e, thert-b> form, should al w te devised in the ersnt of a sericus accident jeopertilzira
~ ahort-ters concentrations of large numbers of pecple attendir4 a recreation

center located wittia the LP area.

_..
The opportunity for this office to review *.he draft envircrantal ststement in
appreciated.

C
Sincersly.

dA*D.,e.hnucciole ~-1"Gd csep*

I.'330Dire ctor
New YortL Area Office

A-5
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SW;c: ,
?' ' 9 %/.
I . UNITED STATES DEP A ATP.*E NT OF COMYE ACE d57- U S. DEP ARTMENT OF COMME ACE

and Atmospheric Admirustration

g ationM C c e a 7,c, \ ' " *'-
_

e, f The Assistant Secretary f oe Science and Techno!sgy \ -7
' '- | .Q : ; $[ ;}?. s sv y w ; < :L

--
. .a.. . . .

Jan 2a r y 15, 19 M N61/ tEC
February 27, 1976 -

, . - -

h
,

to: William Aran
(''' N ,C I ' / . *,1 Directer, cffi:e cf Ec.Icgr and Fn iren= ental Censervatica, EI
fff .? tq | .''.)' (d. |

''tr . W:1 11. Re gan, Jr. . ' n'' a4 1 NM : I'c0gl$s7 2" [e'- YCkicf *'- . * ,a
" f. Special Freje:tsEnvircrcental Projects Braach 3 da ; - , , S.

Division of Site Safety and
,

f' stadEcT: Er review cf rEIS '601 3 (Sterling Fewer Project tait 1)-

Envirenscntal Analysis Y; <{.-
U.S. Nuclear Regulatory Cc=issicn :
Washingtcn, D.C. 20555 '' N U 'S ''<in cJ the m ec- m a_d en u s he fe11 sing ce ments:

f7h [O- Cj The draf envira:. ental state =ent would be care creplete ifDe.ar Mr. Regan: 0
the micrc-cet eercle.;ical irp a:- cf the t he l p i-.e in 1.ake
Ontario we:re dis assed. Ircreased water te ;. era t _re s mightThis is in reference to your draft envir:1: ental ig act contribute to inureased cccurrences cf feg, as well a= increased

state ent entitled, "S .erlin g Pc ,Je r Proj ec t Unit 1. " The convectica. War =er terperatares i.cu'_d car.:eivably even e. hance
enclosed cc= cents fro: the Naticnal Oceanic and At cspheric l'A*" H eet snowf2lls over local areas by helping ta destatilize
Ad=inistratica - Envire= ental Data Servic a, and the Great **# ^7"* * * *** " * * 7 * * *" "A *** M * # *

lake water.Lakes Environmental Research Laboratory are fcrwarded for
your censideratien.

Thank you for giving us an opportunity to p rovide these
co=ents, which we hepe will be of assistance to ycu. We
would appreciate receiving ten (10) ccpics af the final
statement.

-q
Sincerely,

_a

0

/ h - #

/ Y
p_, Sidney R. Galler Q
p -) Deputy Assistant Secretary

for Environ = ental AffairsM
Enclosures - Mc=o fro:: NCAA, Environmental Data Service (1-15-76)

NOAA, Envirenzen' al Research Laboratories
(2-17-76)NJ

N
-

h %'

1 ;~*

\ /
C' on-n %#

AUdJ
-t L
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v' %/ \,- ., U S. DEP A ATMENT OF COVYERCE -2-
!( 6 National Creamc and Atmospheric Adwnistrat.cn

4
- Es - - ~. - > ,- ~ af

~ (4) Lew i tue water ter cra:.res w uld re; aire 1. s s ' n g wa te r andt

Great Lakes invir mec-tal Eesear - La rat ry at leest p a r tially c 7.nue *% hi,her ccnstru *i:n cd creratien
2 W) 1.uhtenas Aun.e ecsts. Taring wia er v hs, the k:eer erperataes in e r sater
Ann Az t er, Mic higan .f104 as a : pared w2 ' s /fa:e water .:ala elisinate need to racircelate

coolir.g wat(r.
Feb ruary 17, 1976

Envire cent Pepart repared i W e,*er Cas and Electric C c:y c y states hat
TO Directar ,

EE enc aragd t .) the ex..n - 31 stent . rh the censi.sraticns cf p Slic tealth
altha e na hi.nting will '= 411 s d n the site, fishing and hiking will te

Officp/ b7*J:p cgy and Environ:. ental Censervatic
t ,

and cafety (Part 2.2 - 7). Further, it states that it is kr;wn that r.e r
FRCM Ec,.en6 9. At.he rt plat the: a1 d:5 'e v will attrac the fis- de ng early spring thrc gh the

Direc to r , CLER;., RF24 late fa!i and fer this .ee/, p m r plints are expe te! to provide excellent
fiv ' locati It can te as w ed that the m p ued Sterl' t Piet 111

srBJECT: LEIS % 01.09 - Sterling P3 er Project Unit 1 thererere p re P Je incen ive 'er spctr fining in t5e area (h ge 2 2 - 14).
& w..ver, besides these statements of gencral nature, tne Fepert prevides n;
srecific N an s kr en <_opet of recreatienal .a e r iv i t ie s . It is 5%;estedne subjec t OEIS preparej by the U.S. Suclear Regdatorv G =x i s s i m . Office
tnat the Repert inci de ,lans fvr s mstr e icn e' access raah, parking areas,of Nuclear Reactor E.gulatian, en envirrnment al in acts 3' s ar.s * r e t 121 ef a

las ching ram s, fishird piers, .-J artificial swiming tead es,a
nucle ar pcw r plant en Lake Ontario s'ateline has been re viewe d and entme n t s

AR"I'I' D 'I 'd''I * 1 """I*"" '"d Id"d *~" ' I lli; ElN * M E 8'rve toherewith sut sit ted.
improve Tali: 1::.a g and ac ceptance of tue prep 0 sed p:wer plant.

N Most serious effects en Lake Ontar ia ecology will t e causcJ by the 2se of
Ih' S E * E #~ ' " 1I5'' *1'I*'3 ''il' " "'" I*"*1 f l''e Cntaria as 2 p.7. feetlake water fer once-t' rough cooling. Env: rennental Iri ae t St. e .x t estimatmd_ _ .
?'.5L (U . S . Ccast anl G<iletic -urvey). De rivat ien of this level ass. es athat at the intake st ruc t ure . irl inge r t of $ ta 15 till( n fish per year
ccmplete failure cf twe a . .a en the St Lawrence River, Irceucis Cc-tre Duand entrainment c' up to 22 millica larvae and 2 millica juseniles per dav
a ne of the two - eithec I~rg Sault cr %se M ae.ders. Further, it ass aesare reasonable possi6 *ies. Lesacs of these tatnitudes sculd sdstantially. a Eh'E I"' "* l''' " " 'I'n will be taken to carrect that s i t ua t i.: n . cn tepreduce recruitment i anling crcps on the weal level (Paragrap' 5.5.2.3).
d this, a ste n is a63 o th 4 0 2;h wmh f m the sa has t nts eatmTo minimize fish r ae les se s , the U.S . S aclea r he gulato ry Ce 21s si:n
w. r M el 1s based en unrealistic assumptiens, does not represent still waterspecified that tr structure shall be pesittaned at a minin s bettem
level in a l a.*e. od igs res wave a: tion. Stil, water level at any t i =e , evenI' depth of 35.5 feet ;.c an lake el-vaticn. The alt e r .a t ives 'er the intne

E* * * * is ete n ned y averaging instantaneous water level readr gs
'

structures discussee . the Statement are limited caly to L.ie conattuctien f rca seve ral water level gages ar wnd the lake. N'te also that water levelmethods: either tunnel, buried pipe, or surface intake. It is suggested ' hat
alternatives cencerning intne depth be investigated and evalcited. Eefinite

gages t um wat n W 1 fluceaatt yns dae to surf ace waves. Frcn pcwer
Plant ca rat u n an b int, subse r ence of ictaie should be such that wouldadvantage to the lake e nvi ron:.e n t would te gitaed by placing the intake structure .

# ' I ' "d I""t"I*" D 1' M iG W'er level 45 M 17* "* '"
it the hypolinnien, say 80 foot depth. This de pth ca 1 be reached by extending

is deteriined fr;m the lowest recerded instantane:us water level at the sitethe prenat 4:00 fact load tunnel t o approximate ly 9 300 f e e t length. Sece of
redacel ty about half cf t5e critical wave heigh.the advantages of deeper intake would be:

Both the Izpa:t S t a t eme n t and Environment Pepcrt use two wa te r level dat a.s :(1) Impingement an d ent r ainme nt bases would be greatly reduced due tn
"SL (USC & GS) ani D (1955). *he Feport als' li ts =sl ( 5 5). Use ofsmaller pcpulation of fisn larvae and j uveniles at greater dettns.
oaly one datum we ld redace hance. of err,rs. Fst an area of limited extent,A large fraction of phytoplanatan and zoeplanktan will sarvive
such as p:ver plant constructica, any cne datum wruid serve the purpcse;cooler water temperatures, while in water taken frcm the surface
however, f or prob le=s conce r- ing entire Creat Lakes System, the ICLD (1955) isduring totter su=mer months mortality :r.ay approach 1%.

H M h s W e r Md n M W@ W 6 m h ht.l
. 'g changing dae to crustal movement

(2) Water discharg< a during sus:mer ment 5s could be kept at tha temperature
level of lake surfa.s, eliminating thermal plume durir'

mo7ths. In the t est of the State =ent, some errors were noted. Captions of the Figures
se

.cr the propesed system, the discharge te=perature c h % . 7 "F
3.6 and 3.7 should be reversed. In the Figure 3.5. the intake structure isduring the month of August and the area within 3'T c uture above
shcvn above the water leve l, ele /ation 2 '6 f eet in t5e Table C.1, zeanrd e ambient was estimated to be 20 m 0 acre
dep th of IA e Ont a rio, wh. :5 is usually defined as vala,e divided by surface

-* a a, shald be 233 feet instead of 2 M f eet. Since volume and depths of a lake(3) Natrient-rich cooling water f rom hypoliinion wou. ; port p rod ac t i a l
a a eul, table would be improved by adfing "beicw tj.0" in'

% of food for the dense fish populations near the d. aarge plume,
the W lume and spth lines. Lew water Catut for Lake Ontario is 242.$ feet.~D Oxygen enrichment should be considered.

cc: Kent Craninger, Rx3
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aramus : ^ -i;h m comp are3 : c. p r i c e - _:tri_cy pr'.3: i tj -s

prcpesei lerl n; plant
g. S:nre tr.e L .aff cle1r:y '-.-!c ! .a: yn-riu;n .!x L :. ;." r ':1m

(pg. 9 1) i * J W.d n;; lumr c'.12nd ~ l' -to a f M' at. .ry theretj nc
sr.cwir.g yners:Mn m.x ade pate;y (F 1 ;. .3)-

Re. e . .'..n. ,

b DtQ6. Alterna:;ves

a. Tne Sn" has na: eva;;.aM a pha to tat win!m ' :n Lak m..n n ,y, .- _e sa ;). m,..~... a. . s -

On' aria. Srn a a:an w r ~ie ai ty Frr anccr Herenmas (c'' '': .im n7 F= . ",'..',
.m

s

in 1. 2 N10 e M r Un ?. # 2 , : n s .r a - - r.ce ; er:n; b ::re N AEC).
b. Th : C:sf. nas n:t -va;;a:a J Fre amrna; ve ci 21- p rta p

m m c.nanan p antc.

c. 9 : Caff c:.caid te cure to ;n:lu; + replacement pcwer ccct.' in
ccal vs. nuclar cact compriscr.c (Tatie 3.1),

d. The reacon tne Sta:f nas n 'cund tna: ne G:nna site is a mere
suitable site t' an Sterl.r.g is be1aare cf in:cere:t and in:omp!me -ia a. T .e-

Applicant's cw n wi' ness (FSC & Jf.) myc the :errestrial impa:'. A c-id te
greater at Fclin; tr.an at G;nna. Trsn:miss.cn Ene ::st arsumrnens are

just assampdens (see later pc:nt). Fa:;;rs . c*n tted re : A diantaps cf second
naclear plant a: 3.nna (came emergen:j plan can te un d: . e dred ce mm'.cs.:n.n;
costs terauM crfrs,:te nct twa w:213 n17e to te g ;arde J,11nd a:' . n ccc s
at Sterling Aere =ever tnan land at G.r.na, less :d * _ impa ' - na
becaase of the cpatlad cite vs. e:rgin sa 3 Ocncept. 22:ecc r: ads alrwajy
upgrade d at G'nna, etc. ). Title 3.4 shof d te redene and appr:pria -.

conclastons drawn.
e. Dis.ance of Icad; centers and cost cf t-ansmiscion and Ics: cf

electricity snculd te analyzed in cite c:mpar! sons.

7. Ad ditional pcints
a. Transmis: ''n repirements - 2.e Staff has inc:rrectly assumed that

the transmission g-!d w.11 ga threa;n Cterling 4g3. 2-7, 3-22, 4-1, 0-1, 9- 3).
Althougn the Applicant believes its trr.smiscion propocal will te appr:ved, an
e pally viable acnciucien is Ecology A '.icn's poco an (inwrvencrs in the
transmission line hea-ing) that it will not te appr:ved - it will nct be a 765D
I!ne, and will n:t go thrcugn Eterlir.g. If the Staff incicts en agreetn; with tne
Appi!: ant's assumption it m;ct s at- why. Ancther alternative is to ascume
that a new line Adl need to be conszucted to the Vcln,'y substation. Thus
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. es E s r t < :x v - e n e c ,, #"'

n2rr W r u h 1, 1s-
[-l g

' s' N Ih r e t t o r , , v t s mn o f .S t e 3 , <,,t y a n dy- ? " Environm+ c Lal A nal'/ sis" d
E a;T W. Jul ~:~' '7E' % i 1." 3 Office of Nu lc a r R e acto r R eg+3CHE'.TE) Ca; aC ELiCT?:C CMC h: '. r , on

,, . -

. =a: .n

Ma r c h 1, 1976 xc: Dr. Ge o r;;e C. And e r son J. U ruce MacDonald, Esq.

93L11,
Ocea m g ra phy Depa rtme? NB-10 Counsel
Unive r sity of Wa s hir.gt r. New York State AtornicDirector

N[ f
''s Se a t tle , Va s hin;t o 93195 Energy Council

Division cf S.te Saf ety and Envir s mental.inalysis

1 - N{ (b . -

s, Edwa rd Luten, Esq. Albany, New York 12210
99 Wa shirgtc, t AvenueOffice cf Nucle a r Reac 0" Re ld "

U. S. %clea r Re g ul ato r / Commis sion ;a 3 g76 - : . Atc mic !?af ety and Lic enstru P oa rd Panel6

Wa s hingto n, D.C. 20555 U. S. Nu clea r R. . ul. to r y Co rnnu s sion Lex K. La r s on, Esq., , , .

A Q', s i, Wa s hing t - D. C. 20S55 Le Bo euf, Lamb, Leiby f4Subj e c t: Rachester Ca s and Electric Corp ratian * '

f'Nf'? MacRaeSte rling Powe r Fr % ect ' c1ca r Unit No. 1 T Mr. Lester Kornblith, J r. 1757 N Street, N. W.Dock-t ? > STS ' 0-4 9 5 C' Atomic Safety and Licenstr:g Boa rd Panel W a shington, D. C. 2003 6
File: C273 U. S. Nuclear R egulatory Cominis stan

Wa s hin g tem , D.C. 20555
Dear Sir

A urn L. We hell, Esq.Rochester Ca s and Electric Co rpo ratic n ha s reviewed the Draft Office of the Executive Legal DirectorEnvironmer.tal State men : (DEST publishM Dec e n.be r 197 5 relate d to the U. S. Nuclea r Re gulatory Commis sion
construction pe rrnit stage of Sterling Powe r Prcject Nuclear Unit No. 1 a shing t on, D.C, 20555
and tra nsrnits its general comments herewith,

%.J
These comments include the identification c.f recent design progres s

^ Ro senthal, Chairman'

*
--> Safety and Licensing Appeal Panelsince the publicatwn of the DES which will be included in Revision 8 3/76 U. S. o,ucle a r Regulatory Commis sion( --

to the Environrnencal Renort A change in the steam gene rato r blowdown
' Wa s hin g ton * D C*

erer e ' *0555~'

system an 1 the addition of full flow ccndensate demineralizers will m.
effe ctive ne s s cf stearr. generatar wate r the rnistry cont rol An approximate Mr. J seph Marshall, Chairman

IV 5''. redu ction in de sign c ondens er hea t rejection and ci r cula ting wate r sy s- Cayuga County Legislature
b) tem flow will reduce estimated water use and waste b t discharge to the Cayuga Cour.ty Of fice Building
d receiving wate r body. The net effects of these design changes upon environ- uburn, New York 13021

mental a s ses sments a re also discus sed in the comments.
Mr. Albert E. Cut tis

Please be advised that we will submit, as a sqplement. detailed wn Supe nis r
comments relattng to technical, editorial and typographical matters on sterling Town
or about March 12, 19'6. P. O. Box 11

Fair Ifaven, New Yo rk 13064
Ve ry truly yours,

Ms. Sharon Moreygf ,

N w-h / * California Road, R D # 3
Oswego. New York 13126N Robert R. Koprowski

- Vice President
Engineering and Construction

xc: see page 2
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March 1 1976

Roche ste r Gas a n i E!< < t ric Carp rata n
Comm.: nt s < n t h e c# trm , inn a Mh sati=' cl '' w the s3ance , ' the m' DES con struction

vi r <.r:r . r.t A S r ct e n a : f;rNRC Drut r

Ste rling P. awe r Pr o ec+ xle 2 r U r.is No. 1
' runoff ; e rn 'e rec o =ne r. I t t at ' hi s re *t :.ert te rnade a pa rt of

CW r ol plan f r c onst ruc ti t ac t iv tie s.

DFs P 4 iti. Sem hi STF.R LIS G ''UW E1.1 ROJ 1 CT MT1 Acreage

The applican , p r e se ntly ( w r.s ur ha s unde r oi t ton ' F. of the
'- ""* UC'' UGF/ ht I CP CC: cTP UCT:ON ACTIVITtES

^ #' rnp rehensive p rog ram for environ m.t d i.u ng me r.t du r in g
Sterling Pawe r Praject s .t e which c o ip ris e s a t ot al a r ea c f

ar.t will Le required in connection with the p roceedingn ,

about 2 M 3 ac re s. This survey area differ s f rom the 200
Y or k St at e f. oar d on Elet ric G e ne r ation S: ting 3 r.d t hee te t e n

value in ER Table 2. 7-3 3 representing the t otal gu.e ral h2Mt at
r me pur suant t o Article VIII r f the : ew Y o r k S!*t e .Nblic Se rvic e'

a.:reage s for r e a s on s git e n in t h e f aot n;t e. The prop r iden-

l'a w. A pplicant telieve s that this prog ram will 3ati sfy in all re spect s the
tificatio s of the t otal ac reage for the St erling Power Prsject

c onditions - n t hi s s ubj e c t pr epo s ed oy t he N P.C St a ff,
site is abmit 22 0 0 ac res.

DES Sec tion '. 5 I 'O W E R B L OC F' 'S *'"CT ''' ' ' C I k- ' 'C 'R' "-

DES Pg iv :t e m 7b DET AILF.D ERO5;ON CONTROL PLAN
R evi sion 14 d.it ed J a ~"a rY 14* l ~' '( t o t he s. e J PI .. (St a nda rd Pla r.t ) P re -cm

-'j subr .it s thn it ha s corr.piied with the regulatory guideThe a pplic ant
y Safety Analysic pepet (pS AR) included design charps which_ _ _ . na

(Ji in e stablishing mea sure s to rnitisat e ur.de sir .ble effect s due to e rosion
nden sate pelishing system. systems a s sociatedTe c 5 a n ac

during clearing and co nt ruction. Tne implementation of the erosion
N nsa e p shing system and m; tifications to tFe steam

N cot.t rol rnea su re s pre sented in Cha r* e r 4 of the En. t r onmental R epor.
I .) gem rat or Llowdown system. Change a in the etcarn generator blowdown
N in conjunction with the applicant's SPDES Const-uction Runoff Permit

.

sy ste m will inc r eas e e f f ectivene s s of stea~m. generat or wa' e r chemistry
A ppl,c at. ion (d1t ed O ct o'ce r 15, 1975) comprise the elements of a detailedi

c ntrol. Revisions to this system re su.t in reduct ..ns in the equilibriurn
crosica c or.t r ol pla n. The SPDES application identifie s discharge point s,

"d * TY 'Y 5Ee m a ctiviiles ( PSAP Tatie 10. 4 -7) and change s in exp-c t ed'*C

number s of retentian perd s, contributing ac reage s of construction area s,
WW. discharge activities via turbine buildir.g drains (ER Tableannua

N de sign st or m flow, t reat me r.t and ef fluent lim.t at ons, etc. The subject

.5-2h ",EVIS'ON 3 3/76 to the Environmental Report pro. ides appropriates
plan enccrr. passes the Sterling Power Project construction site in its

e sections m.ffected by the above de sign change s. In sununir y,
e ns

e nt i r et y. It is submitted that the requirement for a detailed erosion
.a sp*:cific r adionuclide * given in ER Table 3. >-2 have revised annual rele a se
C'
Q
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were inclu ded in l's dis c h ar g e with the c ond ense r c ooling w at er, t hu s
value s eg al t o ;- le s a a n th e s e gi .e n in R EVI'>iG: ' 7 12 / 75 of t he yy,5

D ES Fccti v 3. 4, Cll A NG E IN CIB CU I. A P::C hT E f SYST E ? i F LO'y
provilir.; a t ut.tl ave rage c or.tinuou s flaw f r om t h e disc ha rp,e canal of

abm O,0 32 Gl' .t (19 36 ofs) at a tem;erature rise c,f 19,70F above lakew at . r sy st e m s f or : rally re vise dDe sig n flow dat a f o r c ir c ulat,r g c ooli: t

* "" "*E # *" " # "" * ** " E"during Janeary 1976 follow:
riginal flows a r e in mc,st instanc e s, slightly ir.c rease d in conse rvatismNt Rejec ticn

Wat e r S der ylow (nPM) Delt a T I F) iBTU /hr)
and adpstment s in impact are not warrar.ted with the exception of liquid

C onde n se r 7% ,000 19.7 7.86X199
1 e f flue r.t d ase c alc ulatior.s.

Service 34.000 10 0. l o x t 0

T ot al 833,000 19. 3 8. 05 X 109

The c ombined ef f ect cf de sign change s to the stea m gene rat or blc ,down
At full p eve r, t he c o mhned c mde r.s e r c %1ing and nor mal s e rvic e wat e r

0 system and re? ced cire -lat;ng c oolin g wate r flow upon discharge canal
sy ste m will c pe rat e at a t c t.d flow of 833,000 G PM with a 19. 3 F t emperature

diffe renc e. This re sult s in a c ombined heat disc harge af 8. 05 x 10 concent rations w ere evaluated t o a s se s s e iec ts upon radiation dose cal.J9

~

culat ion s. Change s in circulating eculing wat er de sign d.sta were incorporated
BTU /hou r. This revision repre ser.t s reduction s of ap proximately 4% in

re sulting in a reduced tetal availahle ar tual dilution flow (1. 3 3 x 1015 cc /yr).water use and 6"; in heat rejection when cornpared to the initial system

de sign val ie s. REV!SION 3 3/76 to the Environmental Report provides Adjustments in liquid effluent dose calculations were rnade in view of the

cornbined effect of the aforementioned modifications. Revised dose estimatesa ppr op riat e revisions to sections of Chapter 3 affected by t,ne above de sign

indicate values slightly hi her for humans and other organisms than were2
~.J changes.

given in ER R EVISION 7- Adju sted doses re sulting from liquid effluent___.

It is noted that environr, ental impact analy se s att ributed to the operations
,

of Ste rling Power Proje ct Nuclear Untt No. I were performed using a con- criteria of 10CFR50. Appendix I, are met. REVISICN 8 3/76 provides appro-
denser cooling wate r fl 3w of 8 34. 000 GPM with a temperature rise of 20 F priate revisions to sections of the ER affected by this reassessment cf
above ir.take ambient t e mpe rature. In addition, a plant se rvice water flow g

N4
of 35,000 GPM with an estirnated temperature rise of 120F above am'aient.

and an average indu trial waste and radwa ste water flow of 32. 3 GPM,%

_4

% h
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DES Section 3. 7. 3 GASEOUS TASTES
'..f,rf.. e (- i i : . .. d .r . s

T he estir-.ated ernis s;ons of pollutant s f rom the two e merpncy die sel
i t r,' ' i t .} * r..,

ge ne rator s a r.d auxilt4 r y st eam boili-r a r e being re vi s ed ba sed u p i

is n i . ! ',rfi < ' ' ' 6 i t,.

(1) the use cf No. 2 (. 35 sulfur) fuel oil
!'' -', -t' ' - ' 1' . r e - I-'

'

(2) 450 GAL per hour (per diesel) . ate of fuel

c on s u rnptio n. and
I i. : T A) .

' i * . i '. .! c +i,
-2'(3) r evi sed e.~.ission f ac' o r s

U '' ' .i l r a c M.- 1 ii- ' a t C .1 , 1 g /1)The emis sio n s f rc,rn the se sour c e s a re belw the "ne w s cu rc e" pe r for manc e

at tl < 2 r;-
'

standard s for such device s, ir re spective of requirement applicability,

REVISION 8 3 / 76 to the Envir or.mer_t al Repo rt p rovide s app rop riat e re -
'I ! , i m;l o .a i . . i n ' c. c < , n ,it | re '

vision s t o the sections af fect ed t,y above c har.ge s in s yst e rn c ha ract e ristic s.
w't- - <t to (1!> t th :. 'rin 't e 13 , i ,

,

i

DES Section 6. 6. 2. 2 CIILOR!NE
b) f: N1 1r I:. - c. (: <

' '
.;.<

i

Sectiert 5. 5. 2. 2 add re s sei the a pplicar.t' plar.ned proc edure fo r cont rollir.g
w'rt,n 4 at v. al F D ' rj- , (; . ,1 , , o,

biological fouling of the (irculating and se rvice wate r s y t.tems.
,

The DES states:_~.

l ' in , < ( le 4 : t: tt' ; C, a, rin *,, , or ,c,i,>

According to the applicant. the re sulting concent rations

in the discha r ge will be in cornpliance v.tth Environmer:tal
I3 ' ' ' 'vt2' !t e r ti / :"C s T: iC5 'i )Protection Agency Guideltnes. !!owever, compliance with ,

j. E PA Guidelines limit s only the free available chlorir.e
rn ,:i- ! t his H 'c , e r rythat can be discharged, not the cornbined residual chlorine t re . v. i sci

(e. g. , c hloramine s and c hloro-o rgar.ic s), whic h is also

D extremely tcxic to aquatic life and may be discha rged in
I I' 3C ' ( i i ' l'- ' ' * ' '

' ' ''
i cy

amounts exceeding free available chlorine. The re fo re, a
' ard g 1~ .w .ti <"t- i < " C"r t si n aC ' .1) s < n ,1 gc riterien ba sed s,delv on concent ratinns of f ree av ailable ,

chlo rine f.sil s t o rerovide ut i s fa ctory s af e rsua rd s f ar a quatic
' I' I' #UII '" '' " 3I- IO ')- I' dt' :C ''NJ organisms. ( Page S-25, empha sts supplied. ) ', ' <>

N "I"' '' ''" 'lII'I' 'c1 er m ,i
' ' ' ' '

As stated by the appiteant., the Environmental Protection Agency "new

I! '' '' ''' ' 2 I l''source" standard of performance s for the steam elect ric generating paint 1

source category limits the discharge of free available chlorine in once-a

~ .j
through cooling water to 0. 5 mg /l maximum concent ration and 0. 2 mg /l_

average concentratio, far not more than two hours in any day. This is the

A-13



F

i i i,~

r t Le r fi: ' ( .!Isni :/ ia r r eIi; .1 : - 2- *p, 1, i,2 clic e
<

,
- 12 it,t t

u b - ,
t ti . e rii.. :,it e f ;- 11 c I r e a :.'

,

, g.. - , (4'i i'i (' '8

1) 1974 t t.d y r t 01 :., .!.s Itl.i+t?ert - r e l .. e iy i, u i

ro33 t'S E *'A r i r2 2 as ct i v it y s t s

it i: 1. ! . t o +

+1. , 1 / i 'ta' '
5

i .ii._ 1,2) id e nt i f;t .ticn of lar s a rarn, c!.' s -!t 1L t !.t .ii c . ;: 1
* ?O' .e c

li '(i. rar . a c rm -l...r ;- ' ! h . t .. r t
;. s , .

aM tintt the 'es es .t a 1 n i ,t . g t .s t: r >arei f.- z.y speci s ,
s

' iny ~!; 2 t ri., ) r.- - th "t -tw i - j. n !. 1 i

' ' 15' "" "f I'a r a ,y fie
li , i:.+ ' ti ei c('1. ; <xp i

e ? !,, i,
c

.
t

3) sini e t he; f.t e r li ni a r e .s a , , .4 r s to 1< t y ;.it .il , ii*ern < 1, i s nin
' <iis r !. i ! t i. t ' sta,yre s U .- { c :a,' <

( > t a r i o ,. t h e ii i t of tia.irtivit y of tla < pe n s!.o celi i> f L .i c
! o r o;'s - I t n :.1) 1-L' l' '

i

- er - l'r.; +ipr~>

S.h <. al ! l .vi ,s ed i n 5, h e e ,,t , ,jggI t s:rl in ' l'lar t upon t h s . e ,

, ri *i' .ta , i
- ' ' '

e <s - (,-

d" ~ * Ii "
t .t. t t li- It'

t f li a , 1+ . o ra y i n'
t

' i' , n ,..t ' el m - t L t 11,, i n ipa p i ,. , !t. u , (. 19-O t he .ig lit ,

Ji: .tr'

. s J: . f: tt - r.if,i ac - <

IIIl a el I ti . 2 tu.! / . .t r r a : .t. f.irt:.c r i:2 < t ti e , ofst: ' +

' i n l'. A l L.1.( r ur<e i

t n. e ir it M ' (al o r vi 3 iars bi 1:. c 2
* ,e ,( on' ( tir,

r O' i i: ' ' . (11 Is 1( l i i 1. i s I .. '1Lm- i

-

'

h i ' b
. d r e s at (i , i 2 :;r r <f. a'

,
,, f* , aF uly l e ja : t i f t.1J b t ' on th * 6

'
,

,

'
s i : L . f .t c :f .: > re

*i m ( .1. 'uf 1:. - IL.S ! inip u t a s essr3 *).wd
i i t t i. }. <t.> ,

* .i i
,

i ,
-

. b. * ''4 4 -
* k I b | $ ' I ,') $ 4." (.f f q,p.

'

$ $ . f 1 g g g

A l 'j , , i < t t a y .:. - m t1, t, wit, i ; ,c c rni n t h. l')M '' ' , i

1:. - ite ' 1 .t t'. r- < re15 , 197 i l: ,, , '

3

' I" '" d I" 'I ' '''I' l''70
' ''

ti
' ' '

i ; li tink - I ). - ' <

: a :: r ..t ie i

e

C

NJ
N
_.

4

9% ' 4

All4



,947,
_

y , CEN ATME NT N TM A f! M Y
UNITED STATES CEP ARTVENT OF ACRICULTURE
soit CONSF RV ATION 'J R'CCE

- . v- i ts .ci
~ - 1 n

.-

,

.e j /3
. 8 ,o .5 a t. : roFri7-

,.s ork I s., t,,
,

703 Ea st ' / ate r St re et, 'yrauus ,
, _

- , , , ,o :. e _. ,. x v u-. . ,r

..'%R
- ,

!a rc h 1, 1'T>
,, ,

arch Is7. - ~ - '

/ x 3_'. i | p. ,s/ / X'/-~ '- o 4'' ,. gM r. W ill .arn lI. It e p n , J r. ' Ilg {g- 6-' ,% D '' %Chief, Envir on:nertal I'roj ec t, i/(1*
^A

(f : |/ r s -v' A/< > x
L cra ra r.ch 3 .N

, _

<h /7/[A
kDn.nunatsie: .ifety ar.1 j' ;L1 ' ,' "" ' k.

1:n vi r >nrne nt a l a na l y s t s 'r I Op |' - N// j)

U. S. ;u clea r It e plata ry C om:nis si>. h .

' cl..u n ;ulatorf
_ [u +r j,th'

'6.,' C . i c. s i
' /h, br #''

'

' i t .s h : gtan, D. C. 23555 ' ^ ~"'
9 5'

'

bT y ,

Dea r M r. It ep n: I'-..

Y- --:7E-
We have reviewed the D r a f'. Envi ri a= e n .a Stat e :.e r. re a t e.! t-, ,eur Mr. c ", l e t t e ' - - .e

i '

3 . . 6 C. : .t y , swc c;n s t ru c t on o f st e rin.4 1 r.v e r 1 r .j e c t U n ; 1, Cayu
,s raft enviren or al -. t S t ., t t ont

,

Y or k, da ted Drt ernbe r 197 3 " r *"k *- 'c r .' . sng
"ry G

"e - .

t m er 2roject
- -,

, nit 1 is i.ed 1 y *w , .. .u mi !:a s been-

{
J e r t in. r.t

''
.l , 'it ted =

e n a c onunent s to ahe r e .;a rd n2 it ern s of c u e r a o r :n: - rs 'e.ed Fy ty of[ ,

. n gy ' ' "'' r te ingWe ha
to he Foil Con s e rvat: m Se rvic,

re " " * ' r r" '" th2' P"'-
"rtn al~ ~ ~ ~r..

'-J W e agn reciate the "E r > rm :ty to
1. A naj ur ccw rn o' t t, l'."- Ca p, of 1 nr wrs i the place ~g ats_m

of fill or dred,gd atirial fa t Lt freV -ah r s-tlr.d ar b *cc crs s

s u m u thin t!e ,roje"* cite Fill tat 'lal include ,tu* 13 r.c t
' ~

Nrc.--ely y ou r s, li".ited to, such it ens as c'dver t s, railroad ,i , acci rcads ( m rc

< - [[[hM b ? [,
dis jf;at s, beru , riprep, tr: .smi%',n i, y? i

, < tm - m place , -t,

II" " d " W "t#Tidl 'I hin fr'st 3tt' -tlana !!1 vi pire -
#

(s/s. s e. , I e r.u tme t of tne Army ,ermit. L litary .teritf , +a511ched c u e
u

<

; it . , . rt L 111111a r d t be.:e areas under t5 of tec t ic, :,c, o f t he Fe.'<ral ,,' iteri s t,

htat< Cun ,e rva t n;st sollutlen Co-trol Act of IM2 (IL 6 310) Cc- truction i yt us

initiatei in these areas until tLt prcrer p-rmit cm 2cu , m
cc R. '' Dav:3, Ad s t r it o * , Scs 'l a 3 .:n e . n, D. C. r m er.tial 11pa:ts en fre 'sater setlands L t be rrre ! arcunElv . u t, _ H .

D r. Fowden G. \ta xwell, C " E r a to , C:;ce at U ~ nt31 D " "rll25 Site aa'I'nds are part cf synt m of f rem.n * .St1 m

Qual y Act ra, USDA, Ci::ce o f th. <c'y Wa i .;n.;t4'n. D. C , * It extend aler . tha 5< - ne cf Lako et37;o. " cucu13tive Ic , of
1.- .vidual m tl;nds c an t a : r.( sithin this - +er- t le "Cwine:1 cn Enw r nr:.en:al C ua ltty , L sh a t ._. n , D. C (5 c< in s) 'Lat"'s

2 The hfyh futake velocity <' 1.5 fps ccu13 result in th i r nco 'i r y
lo of alealves tLro 5 - *s ,c ent cf adulta a - .s t of'

larvce ad juve '.t A.; ind i cat e ! in the .' ft Da M c, th ir v t
of 1:n in /-se t 5 <. r l i n, is aided to r'at of 11 r c u.7 7 or g

N ?pd : 9%
,

m p& %, ? S'J4 , .s. t i J, : a
, , ,

_. - g _o,- n ., W n*, 1 a3e)* ( h,,,*]w L(l
.n,,A s n.2 a ; .,

',, yp? 'f..F
= o-

M

... )

Usj

A-15



m : ,u c

, 'r =.C. lot +

?'r . .c. ti
14 's ta+aren 0 .i- ;111y igh in .r i- 1 - " t

11 -

veiac . w i , ,. alett 11< t c, t t c- t- * _ra!- uis ba sed, - - .

t' '' ' '. _ , .. - - a , , - g_ - ,3, ,. ,;ggg;_t3 yo 3(h,, ,3 e_,,_
*de' vea:'s . co- t

+' c ia 'I ",

c ". e 1 a

t
..i a;r - < - rt, . w

,-ti:n i, ' ' t- E citu m, c u- t is d, t r e ,i a t t . to t :.

p3 c..

'

..u' - '.t - t'r <- . t ,. - - e. d- b(- rc' - '

. , . tw !: '
ta 1.4 nt F;rt: t ,,

f ,*rica will ct exhibi' this tv- .f' '1

s; 6 r
.,

in c'dt-t
, . -

.

* * . -t ' ' ". , L " ' "' t ^ LC avinr an*, in f.ct, na n fi' .ill s.in with a curre-' r ''' '--
t -'

a,, . P, ,a li.c-
,

le t e r.y .
, re, t! " vi' rations ahich are tropouedh re pec *. ' , ,'' ut -it : rtht :

.tra' - *te . ,' , - r e : es ee
s<

va ain sya t 6 ti tt, ta attr et fi ' tcwtrd tLe inta,e str'. re,', - , . . . - i
en cf alt s .. , a- .rc

.

as as i 's - ' i
'

the r r.: *.c, tn cm, >>c en ,s
. rat,er ts.mn ta . -- th , dancer. P.c- r e detat'el data cc s t rni , tr e

c. :. t'_ 1:'wc*, w, '. t -' ''
t

t cs ir ' vit rat % ns *n i L!t'. vele:ity
-

' ce for cf vtr! .s f12 c,tt =a1 -' ' d' ' ''
cu - - i.. n- 'cl ta ub>tanti te *he a;;11 t's cwelusi ns. In

. . - - - . _ ' -' - . ad.' it tt _ts',- tL intike ,*ruct_ euld include trav'' '
3< 4 4 c,_ , ,

fish to li,e Cr.tario'for rr .- w, i;; d t

.
,

.
f,r ,,. . ,a l t , a

c. ...i. .., ., - ,1..-. .. . s.t_ - i . a m -

' *
' * ili ' ' - r .,' i tl, r <- ',.

of 1- ccwever, a shert-tern Jose f s Ft-t , )n 4 1.1.1 *- ~ r - ,,,.4 t .
, ,

p a 51 : ".
1 t

,
ut ,

c'tui, not re. ,: .- an nan pt a' ,i e a dve-r s effecte t s hc ulc, , n. r r
. m

. -

< ' , < --t, , i a: .- ;rtere . is 6

ra, < , ,- =
a. a & c r t * e rn d raw % vn r' water levels in weti nds sillst m.i, a < - _ .. , , , . . _ . . . , u, . . , a fa.t e .

he noted

site - ~. ,e ait une. hr. - serico 1 pacts dari- the winttr , ' ad s since the ins.isti,, _

weter/ ice ta rier bt'l be at se:.L . Further, it is likely that tLa fill'
,

e er , - cat sat - in w At t * levels in t he Eterltre wetlards stil Lave* > t nl CaniP2. ti m'-. c , '.' 1 -In'' . > t

~7
- -

t 1 ,
. ,<ci(s sh'c' exict caly teca seo m_ atty a' 3_ t.. ,t .t_.. , , , c .. ,, <n. a ,ous in; a - + cn rare nd en - * '

of tcific hat tat ccn'it'ena,

s : tic- . 4.1 seat 'te u. . e u . to er
,

'Lin e s
- #

e gn e r_ - ' 'uneral in eau in re;ian u . ''i J -:-
ru t - . * ' ' '

D" '''' trued t ean that rire pla . d', art aise inc eas' ; E12

J_. .,7- 1s- - . s
T' . data i t2 :)2 ras riz t . cn isi **

9ualit in t-",rr>ed sni erous ta'itat is linited th's pa** cf tw'-'yt .
,

n. 1-4 i,t ..t a w e.-, _.~ <r _
t , , . . Ycrk State, d na- - wildli'i 3 t ei s n r, restricttd to t!cse * ' it at 3. o r t .t--u

adiacen" to ';ineall rn - '".6 t .5 '- ':a* thi tt'' A U IU 1 * - I ' ' ' E2" ' r shculd t e ,tevi ed to clarfiy t's sta . rnt.
s - '-t i l ! t d 1.;n d , er c i- - ,arca coas'ats ei t- ate har' - -,#- '

inAs: ta ri rio 2 -e s' '

(e--trucrirn of ni< - fcci? -,

-

Indicat, the . eat' . t-r ac u il.e t styi. , in , s - - e'4
-Fig C ction 4.3...I cic a r ' . . _ni ic13 4

the locat,
-c',12:. ' , a .d r 3 tur cc i

,

t ' c* -s tl .i > " +* ,t ,. n, i

t o ,, c * a r t ,e t
t t t

<c -j
. ,. ..4,. . ._ v t. 2 . <i -1 <, ,. tye ,r ,. , , . , it(d e :e it is renev"d + cm. Itc lasin.. .t t. ett.' las'- is raine to be depcs
v:. . 41e envir :c r ; . . u ' - t

cc str.ct17n . in i d' 'n.; .__try r g rg_s - In c i s. a t, i

tLt s'te < < - r a ll y 'T t,i

: (d ir.:nt e feu d wit -c - 2 . r .1 - .> na - - , a Of 'h3ft I:^ ^ti t'" El: C' ' t ta et =

' it t ccs tidi

. u rr'' t~ i ; ni, t t- . pa:ils.1 to tLt nds of acrea cf' r .-
'

df*5 'te fact * * tt^ s'L' d E '' 3 t' ''
'

"

,

* 'Le'-
4' -ra m

- .t ? '

d- - en o' th. T re ' i**.- r' i' tv. his ' -
L"=iE"E "''I^' in Lak e 0:.t ir io dc . #t' le * en tLe in s t a, c ciat 2* e .t ,t-tain tc + -

.c
i _ 'with ett mt uc; .- ;r LL!s ha tat. Ficures c ' te pre +- t

d ral dr it t * - -s iv
.4tien aise; wit' a - cf x.s'' J' c all dred and fill --illastrab t = c la tis e inracts trat -,

r3;rge tru turt ca the n '* '
in Lake Lnrario. Pra . t%n, only - 1cial ccrparisens ca 13 h e ra ie .to e val.it e t Lt impat t

i -t t- en ra It is <m N that this state . . te nudif ic ak -t ,

i as t s t' i pa s''la ta ec: - *vece _, 2.7.. 2 - It 4 - , ec' n-- - at will te tLt in: .1: t cf the- hig.'. v.locity a _ cia ;et

att f:''- .: n - - # cn,
C3 "11 'ITI' 'd7 51I'" C16S* 10 I CE 'et Je cal'- a t e., ' t 4

'

e the f. . Faia, " lee- 1.l i t 5e''
at the vi.ry rase~ J rs<s :1 , ,vi - r , i r, ;a to t re n :t' ' 4- - *
1,

th 2 '. a rr; - ra - * -'~ - - ^
a de e -- i e

( +,

-,
3

_._

'
%. I

J

4 9
.,_-

A--16



i.C. c
: t? i

- _,
i, n '_ .1.'- . * ' t c., g,7,

*
s

- it- - a 1: .t- , - - ,

' t :. ' 4 -

, .
4 _ _ ,

.
,

i r
. <

, -. tr .m, '
' , .e * ' I"6 - , . t' s

'^ '
. v , ,t.. tc t: - ,, '- ' , c- , ,a sii es < L a'. ' I ., i t: i ' ~t '_ Vitit t - , -

, n ~. . . to
c. ,

'
, *.s' ' -

,
''e ca: J

t -< -
_ . t 4-

_
r

g ,, , g
~ .-

_1- L A : l** s '.1 s 5ia" d cfte;t i f ,.

<_
'

4 .1. . - c
, ' ~

^

t' -

'' I E E I IE IV'(+.- s . e T * '+, y1' ' * - !1,, i .,,, ,7 ,,

< , ,1 t . a ;
2-e,

- i ,.

it c. In t, -
e d > t + cd i ~<<a m t s . . .- 1 ,

.1,.,
u, . t:. <* p- + g53 : 1+. i - < < . 4 4 -', ~ ,e-

LIri r . ' - - < < t - t.r. e, :. e , , ' ~ .' r r i ity m
'* at G1 :.a - 1r x 1' - - 4 4 g1" ,

,

Le - .[2 d it i

' $ ~ * '" '
'lEM$ - * $

i . ,vovi ta ic ;te t r. -
t' T: '

-

.c r aa t i. t 4 4 ,
s t t .;Im . ' a et' -

'$ <iat v a !- -i,-nct - , '' 'm. ri It 1: t h' < t ! a *- 5 c4 -te t :. r.a s 1 w ej *r t s ,mt%, ec tr s - . p d . t - , ality 4_t3
and th < -1 fac'11: In '. i, . .t. i < t rj , ,

- t ir e .:1 ty _,s ,, s ,, ~ , , ^
- . . ' -

<

:d ',-' a* .s y : al - t i. tre 11"ry e ric - ay . 17 '
i

t i t !- ' , - 5 + e < -

< r-,4 i ., , ,

In a'liti t! t a; 1 - 7 1 ., , , , , . , ' , ' ' [" .

(mt -' te ' . wa er f ,' - J - 1 - , " m .
'

*ti m _ ' .1 - Fi . - ' c - ,
'

b. it < art : !th th! !. o<
*

$ '
, _a-. >

. - - ' 4 'n . . . n , t, ., ~ .

I + .-
- - a,>

,

o, , ,. , ,, . . u.
,

4e .a.. t
( - - , ,i is .. p- 3117 a]c ; g- , - - ,. n ( ,. , , _ ,

s .

t; t
-

,
-

,

:1i '' ' ' -

, ,( _ I,,, <. . . - r j. ,. n , - , :. i t ei i 42 t a ,s ' r- i c < c: - <r
. L -<- *

,
'''

2r'nal' ew 111
'- '

,
r ,r s - ta t s r,th, t !. . .l t a: 4

ti t hig- d- ' '.i,: et .: litt ra; '- r . ,, x t , ', ,
It - ,

i
- ' - c." *r

dri' s rirt tai sc. , . . , .,.

' * < struc e L a :, c u t'. pre art am t ;. r ,
' CIE "'' - j_. ) '_.j - J.* 6 _

,- t
#

l" s'mnt t !.e( ' t
ta7 et as ictans fvr c.rtai f t:h cic . '.1 :3 it 'e .ing

~ "~ , ,

L< cr. _ > er v' ' ' t i r. 4 M. i 1, . - '. 2 + , ( *111 (l emt e d '%I. <
. ac<rv1,-. -

.

-

stri t u r . u ., la - 13 i ' 5 tricre' to ri i t r .c t i <
',

aM itienil 1 - : - I co nce - Fv: /i

' A ,.,

w:.Q,i V, s ' H ~ o.,,
i- s . .e.

.,T/* -.r . e a .. . > 1 ;. , ,,
,. ,.,

1i
. . .1 t e t ,. . ,e - c. u ., i er.

,, c / . - >
.

te' train-
~,. . _.) y...

. / '''.-- < - - - - m!*
' - t. t a ruite cct i n t J. e sr - t- cm cffectiv i I ., .s. t ; ' '

,|
- < g .. t

, . ,t i ,
..t',

tLe - Fe- .,

" " ' ' ' .

-- * - d tt *' d-lak .' 1 c *J 0,S ;- , Cr 4 _' *ly j i ., i n m -

,

, , crtality cut to t-tre'tre-

pin yen- - 5. - - t '.a t .r pl.i act as er t i t c. r ' ,,

frp - :o , le a t .' .* .it:. - 1.s an mi c!mpli-'

f it 'un. r -:. . T r- b l. T' t sta . te e d- 'nuitej ,

M at 'is
I I

_ s - - t! um. . ti ' * * r,. - plan .-' e .

T' . ,
* cat'en. t; r a t i: ; r '..re the als > J e t e r -- ! n'

i , <
,

N t '. - ' v. It ' ' -
m , J t!. it th .tatimt r

L - !1f 't

%j
,

h,,

*

b

~

, t

b
A-17



43
to

-
,, . . .-

s 3,
.

s - v i. m . q g. q
- <

5 . >
-4

4
+4 / ,N

~ . I'm
,

-

r -
I

t .- . -

3
2

4, . ~.
( 3 ~i a

*
'.*d

15-a

e
- -

4., - _-. e.

*e.,
,

s'
' a . - .

.a -- ;
. .a

pq a

q ',,c. .'%

.-i ' , .-- - ..s 5.

l s =s%I

_-a.d,
# 4,

( y,f s
_

-

- . . -# s
.;'" 4.-g - r

- +J
. -

o -

m i. c
i .La t

i _

-

.".' ..k
.-

-a v .
- .- *

.
g .

"

.-s -
.s -- ,

w _ = s L. 3 .~ ,
.

.

-

.,
N

-
,

<f $)N 3

.

?,n
. /./ -

' ~ ~ .
-'h- ' g

*

| . '
.,C - u .

y . . , - -
+ '

> _ _ . .

L

"" , -
-

-

4

. *-. *
r"* -

" _
be . [ -

.

e

( -
" " ~ , - : ~ + , ( -- " L

. -

- - -

( 4 g - ' ,'. - 1 b4 - [ ~#

.

-

,.
,

.. .-.
.,

-
* w ~ ,,

"* W '*
p .

p -

#

s
%| & 8 ,a t* d

,

v .
E y

LE

L
4

k _d ,
Q C '

. k ."- - - - -.
-=a ~ , a _. uC ,

.'+

na d v

l F

.

1 = 4--. |

6

_

3

9 ' _ ( 4
-a

~

4

.-5
b

~
r

L
, .-

4
k-

-1

j
I ,

,

g, ,.4 i

*g*e en b -=-q L

I
,.

"" . t (
*-

-'"1

. i

"- . " m.,
#

'

6'[ - =.- - ) , M

--, **' ~

& -- ,a -

' &ed

+J M

3

J
'*^*

, ~ . ' . - -
~

.~.
*

-
.a

- a t , i '' L, x , "'- e _

1 _,

'7-
+ 6 _ M . .-

'T- +#.ed
1 * " * -

u

} p + ' k

a

*
r

' .
F-

I "

d
" -- e ;. L.

r .

.'. y . . >. '

6 -. s _''
w

g m
v - ' ' > +

.' <-

" p
Y <- " s.

-* ,-

,
-

.|' >" e
" . - ., ; - .

. m ^ > a

~ . .
W s

h

i*' ~

L. ---, ,, , , , . - ' ,

t . . .---- e-4 ,_

~ p-= C - -

* -*
t9 m ) x

b ,
-

Z
* d %

7 s

' m-.

h C b [s m- 'a - F t' =i-' ' r a. m .' -d
3-

#
he

WE i.3 b
f >%

e.* _

:a N .s L' M d L eJ "r''I k*
are s,

. 'a
, - - ,c

.-

t
w
' 00

%

5
.

Qt

m
s:s

8

O
~

* ,.
.

- 'i
' . .. c 1 N - tQ -

,r ! M
| ,

//\ u

-

4-

g -

i

ss

*

~ -N
- . - 6

--Q
. *)* - . . w m- >

' $

,,
. .g u s

. .;..
-( 1-

uar
e .f *

.
pq

- -
.

m:

> - ._ ., i. ~ L4 - 4

** 4, ~9 - ..g%
m y i "

3 ,
~ , I a

.

g
' 3

.

4 L 5* - .~
,
|

W M
" - )

-

% e
.

. a
L

U . L
,,

.

&
%

-- ,m *M

p.
, ( * u

s NJ
,tN4 L ) se -

J -

* - 1 L- ~
- 4 ij k .

G & a s
,. [" s c

.et
, ^a e.

%

~,-e
u -

4
_ c.

Mx
.

,] '* | 1.s R "

b

-
u

e

a u
s - e

k+
.,

b ?4
, x.

-
w u a

; e
u^

k- '' 41 e t
-

,N
m ~) ', "_ %

w - J ,- " a ,
=/ -, M ~.. 1 u , e J. .-- *

-

. , a
e

llJ ' 4
. s

, -'

x~ -

y

o
9 &

_ s
-

, e

f* - I L .h

u".
xn

g- t'- _ *-' a 9 L aN
. .

'

!.- r' * N .)
a-4

74 b
c

d.,

+ ;
s

%oN
- .a

F . w c
*,

, '. Le u
1

*

6e J

\ . 4

f ,
r

(U U"*

a L-

.' : 3 E-h ,.] 4.4
- ~,

-

-
.t a a.

r-
__ '

'a

. 4
W t

v .
, -

-4 g
-

1 L.= ; R

c, e; j r, ,,
--?-% , -

z e
_ - o u ~

) '*
A

m u- % - ; d-

- c
: g ,;;; . , 2 w

1
^

J 4
u L

s E e .

y } [ s.

,
L

.a r: tc.,
i p

V r 7 g
, 9f

u . d . ,3 - - c. ~ - :- > - r a . , .
, , ,. , . - -

t W

.s
-

> -

(' ;'. e.
. - - .- - __

.u >. . m
e - y - .

,3 -p u - ~ 2 | , _ . ,_ ~
. e- e m

| | , L. a .,
.

2* ~ -** ,,
m

4g <
>- - .. a< , -

, * k
. . e -

a , , ,

u'
i

"s
1

c, ; a u f, g/
- r, s . - . - u

pp
% v'- s

*-*" V O
%

/ y *-z
* , y 5 vL.



- - 6_

_ _

. .13 1- r

'
s

ti..- at i pa
1- 2

~ ' #
t; c;

ta 1 1.1 c. . , , 31,,
,

t) : r t

f'i e, l ',i

1 . '
>t i e

1.. - , ,
t- n > *s.ca ,

,

t -;
I'.k , -

'r.ay, y, j x
/ -s

s w , , . .,
,

[/, t / f.
.-{, , *} ); _| - < li s'

. / j. i- ,
*

Ir,
A. 4

* I ' i..r
> > ,

, .
* !i<

'

,
' *( t< ,

r r '-'
t*.

,
.-

'
,

' *ot + 1, i 1 1 1,

1. +

v?. *
_

r. J

:r

- r1 e i

Th 1 ;
6 .i ;

,. ,
a

, .,
- 6 . ,I 1

, , I -

t'. e t
3 t,, ,

'i . I e$ s . 1 r. -
,

fi 1 , t. t''

hie ;]+-
- t

,

11L i : .,1 3
3

'

, ,
' ,

a

4 1 .|
-y

ali I ; I5 ' :r;
- -

NJ
Y. t r al j ,

I%)
G.1e < r(_ 4 f t ~ d

4

-J__

- _ . * !J r r e rr. .k

i 7

emumm* 4

l 's~q
(

D

A-19

--

.



* g g-
.l ,,'s '

a t
e .' 's

% we t}..<
a -~

.J 91 4
1 c- s -3rJe 4.
c u| a.,e. .e.a %. 6-,4

Se 'O f d 6 (f }
n$ M-9

e.."*L. 9, - 91 me(J
-1

r-
' sit .r44

i 1. ,' 4 e.*
e.4a O

r) .w, 1 (
+.am

i 4. e4 -e ;* O
t-

ed (, c tp ja.
b

cwoao .,
-) "

u,f f, .-4

4,
s.

- i . w. .,o- o...
. e s

4' + in 1 1 49 L.=

m .- ^ H (O
B,. i t Ptt &, .J

' -
4

E'I
4+ Y 1! 4J (7

4 <) -1 > r., b, e- 4
%

t* 41 y e af I, . - tz) e

d 0 "4 - A' *.,F1 if . .

. - > .c o 6. . i. .c s m
* 4 't a1

* Ch %f
*Q6)id ,0 +

.t |s. 2
- .rt i ts r gr

,4
I

4 s J . ., ve4

A' d.1 art 47 v. (+ hO .4 44 t] 4'
,

o a t c i- ) .I * -1 ''i @ Q $e&'
si s. .-:o,

4 i h wt*4 5 99 w( 6
'' %i

M Q f

%=
-fS w

' ,
9 4.s I. 4$ -

.L| Q- o ,FI,i..J,

(1 4 ()
I=

,L..".9,
- ..

6- 6-

,

h .= .e, ,
o. .e . - -e., o m .< o..

.,
.3 de n is - a .

y v [.. ^'

r *', M f8 .' i)' b) '
7 )' ? O '

4. g 3 gI .', ta) i

#
,

h_ , 'f
'

4. 7 ' . -; f . )r
" - * 4 s :

3
-

6 , <. , ,,,
_-a ,. s . , ,n..

, m __, ,, ,

A-
, .

-g--.
_.m.. .. ., c J 5. r u.v .+. y: e..

,1 ?. " N , J ,. ,-. i's Mte,g ,~y 9, -

$,f 7 -n. ^
-.

o4,.- n ,;. ., ._7 -+

, . . , a , a .
,, .., .. .-

y . - i.,4
.

.. .

4 4 8 * NT j' M 5I ,

f

da, a - e w# -w - J, .t

pM;%* g_ x
-

***...ei
,, , ,

o. . -

5o yj .

.. e r-.o s.
>

- p's 1 .f, , g .

,hh[YM E

D O' O D

c ( 4 j, . = Ms> 3 c , q .s
,r.* J y

< a

pe a .n i

f.1, h7f[5 ;i ,," [ N hi *] ,4. M ,.
. 4.. 1%,,

h*.5 .h!f *f -> a es

, e a..- c , -

e $. N b '; | |E b'
>

.w; mwr -e, .. .- : j : , , 1. ..,
u. ass. 4 , .

- q
''_a

. 2,'
oo+ 11

. .f ,
* I

, ,
e,, ., ,t..

i a u .. . I

]'' h''' j L M '
.. F.

" ,. . 6,

. ,t 4 k,

O ,', Id , Y 'J .i. .*: , 3 O'

,-m m

o
g,

N
I6

N

leu \ -,. '
,

q/,'s . !i' .i
, ,

~ % y
'; e i s i i wJ '

i

m
* ' ' '

M
_

, ,i
, ,a'

,i ;,a
,J

' * I s < g{ ,),
i 1 % 3 4

1 1 ] d

5 4

4 b

'
g

,

. i 4

1
1 4 4

. 1..
i

. . ,. . .
* ',i .I4 ,

)'
s 't .

t-

,

, ,.i - ' ', 4

, - . -
, . .

() 1 L .
. d f'

a' at3 ,. * ' '', j- '. i% ,w
e 1

s, >
** *< ' 'l|.J , '

% t ;vi 3

O v - .# , * , t > 6

' '

- s, dq
|

w. i > .
*

( ..

...tt
.

1i s.
>.) -

.. l N

:.' .. %. , - , ,
. y

t
, 1 , ,

'

9 (i . '
-

,
.

,'
, ,

*

, -
,

, , lI JtF 1 4

1 #
)i 1

1 t S .' 5
1

~

g g
| j ' .k

'

..
> % , ..,l .I . t i

) . j 1_
= 1

* 5 .j
5

. . , , , 4

'

g ,
'4

, .i ,'
*

y

s . , ,, , ,
4

1}
1 1 1 T.i I i 3 I

4 . 4 *
9

* ? 4 9 1 d
t

T I g |
'' '

.

4 3 q
i '

- 1 -3' .,, .gs 3

i t.

d'
.

8 2

I* el1 l' 1

1 5 1 ''t
4

L 4
L % g 5. c g i g. 4 ( e

5 H M i f
4ip p 4

l. h .:
.,7 ,s ,

' I , V

It .
7 9 ''

6 /

|
aGI s ~i u



. , , ecc-Es tr e .;a: ~o u r c re,c c:"
.~r t ' .c
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If arcn 13, 1976

. E--
-

wirector. Division of Site Safety and
Environmental analysisecc-E!!f o 0 A5 As: f f ttCCC3 C A A T [N I f 4!' AY ENUd @CCNf$769 N * * CIf?"e Cf uCle3r IteaCLOr 2}u$atlCn

e

.

xt: Cr Secrge C Anderson J. Erace .a;;onald, Isq.accn 19, 14'' Cceanography :(p ir tment, W3-10 Counsel
.

.niversity of D.'a sh inc t o n ew Y c r r. State to 16} Seattle, Washinginn 98135 Energy C uncil
s

99 WashinJt0n .TvenueEdward Luton, sq n'*any, ::ew y;rk .;;10Director &

Alcmic Safety end Licensing Ocard rane.Division of Gite Safety and Envircnmental Analysis
5. nuclear Pe ;ulatory Cctrission Lex Y. Larson, tsq.Office of :.uc l ea r heactor 3egalation

Washington, - -. 20555 LcLaeuf. _amh, Leiby &Suclear segulatory CcnnissionC. a.

wasnington, D.C. 20555 yacrae
:4 r . Lester Kcrnblith, Jr. 1757 Street, .W.stamic ."afety and Li^ensing Mard ranel Kasnincton, '.C. 20036Cubject: Rcchester :as and Llactric Zar:< ration
U. S. auclear Re;ulatory 20 mr.i s s ic nSterling Power Tro;ect :.u c l ea r Unit No. 1 Washington, O.C. 20555Cocket na. '~'N- 5 0 - 4 3 5

File: u!7 8 Auturn L. Mitchell, Esq.
Uffice of the Executive LeJal Director
C. S. ;.aclear Pegula tory CorJnis sicnDear Sir:
Washin] ton, .C. 23555

Recnester Cas and Electric Corporaticn has reviewe1 the
Alan S. Fosenthal, ChairmanD ra f t Envirenrental Statement (CLS) published uecertnr l'J 7 5 atcmic Safety and t icensing 4 peal Panelrelated to the construction permit sta:o of CterlinJ Tcwer U. S. :ecclear Peyulatory ComrissionProject :;uclear Unit No. 1 and trans.~its its detailed comments
Washington, -.C. 20555nerewith. This submittal supplements general corrents dated

March 1, 1976 as made by the applicant. F.evision 8 to th< Mr. Jcseph Marshall, Chairman
Environmental neport filed cn Maren 12, 1976 provides suppcrt Cayuga Cconty Legislatureinformation en detailed ccrrents regarding deslan changes made Cayuga County Oifice Euildinasince the publicatien of the DLO. Auburn, New York 13021

'.'e ry truly zours,
Mr. Altert E. Curtis

'' ! To wn Cupervisor-

/b Sterling Town
/ P. O. Box 11McgrhAskiRcLert n

Fair Haven, Sew York 13C64J1ce President
Engineerin: and Ccnstruction ::s . Sharcn 2'.crey

California Ecad, RD #312K;:em
03We70, New York 13126

x: see paq a
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". arch 13, 1376

Socket n ,; ., J - 4 ,., 3

v :hester Oas a r.1 riectri: C0 g::a.len
vetailed Cc- unts cn *..e Tc 2-9, -

tion 2. 2 Pa ra :ranh 2 an! 3
.2C Oraft l'nv i r : n - tal * l t m- - t .r'

Ltarlir, i:wer Ers, _t :: 2 0. tr tnit ..;. 1 6 culd d. 'er with t-' se f a %3Si-I'rei ( E. ' ^f scale
to cate Jori:s the 1929 <ttica cart ab While there areh

ref rences * s .7 3 in 3. o r e puclicati'ns, it appears to te.

Fi, .. ' tem 3r a typogra;.. 1 cal error, since the s h c c ,. is cate;cri ed as an
DF e in an earl.er 2: ernment cu ent (: - the casis of

Elsel upcn s i ye a r.; c f .. raticnn. exrerlence and extensive actual dar.2; repcrts] and a , ares & .ccre review cf *he.

eccic ; cal stu!.es of t" 2 .ing water danchar;- at t 2 available J a *. a wcaid tend to suppcrt the criginal putlica-
Canna :.ac l e a r 'cwer Ilint the apnlicant has C serw ' no tien
cccurrences of fisn ki.1 ev. ;; attrib;t:i to t rnal th.

ccid she - , jas u Lif, e d i se a ,c , rr s t r e. s ; c s ,,, f cr; hn?. The "1926" 5t Lawrcnce earthp.ake occarrtd on February
~* 2 proi c sed heat causipatic- systc- 'm the aterlina e c .a r 25, 1925."

Trc;ect ..u cle a r ;; nit ..a. 1 is si liar tc *he G1rna syst -

Pace 2-3, S._..cn ' i 1 Para:ran 2
'

Pa : t.. I*e, 3d, Sentene. 1

h'ith re;trd to the use cf nland streams (last sentence),
'" h e applicant reccr endo the word "rost" be dele *v! Ind a' .1 the appl 1: ant n-tes tha t d u r i r.g the constructicn period,
Le changed to "may- e.pplicant's entrainner.t and irpinge- construct 1cn runcff, after treatment and when in ccrpil-
rant studies verify this anencea statement ance with effluent limita:icos, wil. be discharged into the

inland streams. (3e f e re nc.' Construction F,unoff Termit

I l-1 Secticn 1 2 Paracranh 2
'

~.a
'espcnsibillt for :.rCEC Permit Icsuance (including 216 (a ) Pace 2-3, Se-tion 2.5.1, Para :r arh 3m

an! 316(b) aa. r1*/) was transferred to the State of :.ew(D York by EP; cn Cctater 23, 1375 pursuant t- Secti:n 422 cf The cw York utste Depar rent cf Enviranrental Cctservation
FWICA. New Yark Itate P C E.5 Tc. .* 1 thority for electric (NY LTC) monitors the wate- cuality cf uake Cntaric and
generatin: fa:11ities s ul.j ec t to Article !!! Which incl"- publishes a surcary of sJch data e'very three years. TheCterling F0wer Frc3ecu .:uclear 'a n i t ::c . 1) w ,11 te impt ~en- most r e c. e n t a/311able data, 1974, was nct published in tireD. J ted by the e Y rk Etate 2 . t i r, ' : card. Table 1.1 ccrrectl for the 1974 printing of the apnlicants EP. . Therefore 1971(,; indicates that tnes, applicat._ _ have u -' c n mad ta ne 2. tin; data from the samel. ; statica at the City of Csu.7c isEOard- presented in the L.?- :.c t e tha*. the ::YCO EC has discontinued

sarpling at the City of Osweg.' water intake as cf July 1974
The New York State 4 blic Health L e r;a r tne n t

Pag 2 2-2 Eleure : 1 ' will continue
their sam pl i r. 3 , however.

Fig ::e 2.1 aa uatel describes the prepcsed pict rian c i ti
L t ur. d a r y and :2dways. T h t. :.;ure, as drawn, nisreprese tu Pace 2-12, Ecction 2.7.1.2, saragrach 2the topcgrap .: and ve 7e tative features c* the site (parti-q
cularly sware and wetland tcurdar es) wn.ch are a:curattl
"r m a_ *e' . ' -~ . . ', 3' .~ s ' ', ' I'...''.- . a*..- ....m'*a.. 2.v~

Se:cnd paragraph shculd clarify that many elm trees are dead,V
q; - . s y. a t.d nave teen tar scme tire. Alsc in sr_ paragrap.:, tne

.

..i .5 (sencra. natitats) ce tne E3.

silver maple can be censidered an edaphic climax species
in the icn; terms cf succession and net a subclimax species

# ^Pa:e 2-7 Sc c t io n 2.4.1 List Iara rinn
.

The last sentence 1 nlles that dri..ing eccurred t'rm.' tL p3ce ;_12, vetien 7,7,1,3, p373nr3_3 , 3-3 37- ,

entire ,a.e:: .:
s, e g ae n c e s242. 3nu e ere "9]; hardi

C_~) s a ~as,
. - s . . t, . c .,m-. > , _ . . , - .- y~. a ,~, .- -- 3- -

. . .-
,-,

P;phasis en ccttentall and ring-necked "heasants shouldsie.e e..._....e* .~..,.~s --' ...e .'a.-e...c... r-. a_--.. _%. e . " - Le reduced since the site lacked gane. Only the Southern
. .> . . .

r

cores were cc resel of more inan v]4 5. a r .! Ocrpe.2 , red Da ld is officially reccenized as "enda:g e r ed - Furtherrcre,sandstone wit" thin teds of siltstene and shale. '

-1-
-2-

-



it is oncertain .. he t he r t r.e Eagle (s ) seen at Ster 11 g were il72 3-8, I'T3'_r3 n A
this subspecies.

Te>* 2n ;.. ysten shc u. ; -ef ic t E9 KVIC: :' 6 Inf amaticn.

P21- :-15. Icn 2.- 2 Para,rinh 2s-*

F17uros 3.C and 3 . ~e
(Ic - t- cnd cf paragra: 51 ecent . :ruases in 71;;ar; snad
at- ;2: ce J .cate cont.noing c h a - '; c s in the 21sh cc =;n.ty Titl ~ ' :.d Jr r..'.33 on ."eae f1;_ u; .-tercnanac;. r2
e# tn ? lake. F1 ;;r ; s 4-3 (E Iq: . 3) snc;1d b ret r ,j t;.

_

P37 2-13 E* ~ 2.7 : ' Par 3: rash 2 I3? >~1' ''le 34

Atlanti? Eal rn, L.;e n1<_ and de.0 water ciscces are con- T3hl8 ChCuiu l' Ch 30 " 13 1"CI'' E I"I= S3 3-

sid2 red e nJ a r. 7 e r e ; not e x t i r.c t . (E" Il1Jfe 3 4-3)*

Pa :- 3-1. norticn 3.3 P 3 '7' 3-10 an 3-11, Fi ur s 3.3 an. 3.9

Section requires incorporation of EP REVI !va 3 desie>n Figures persented,* "* *-l*
in D.T 5 shoul; he verified fcr agreenent

c ha r. , e s , inclu !1n; revised table 3.2 and figure 3.4. Wl,'". . . . ' . . . . . . , .i ,. '' ' **--"

Paan 3-3, Fi ur, 3.2 Paae 3-11. eCti^n 3.4.3. i ra. C

Figure should tr updated to ER Fi;ure 3.1-2 (REVISION 6). ThO 30Eli 3EU'3 C U i 3' d * SCh3 r'; vclocity at 246 ft UCGS
is ato;t 3.7 fns.

Pa e 3-5, Fi~ure 3.5
page 3-16, na tien 3.'.l.5 Pa r ac ra r h 1

Figure should Le updated to E2 Figure 3.4-3 ( R L'V!s I C N 8).
Staff quotes P.G & E liquid releases to Le 0.00 C1/yr. ex-

.

cluding tritian and 102 C1/yr. tritiam. ER Tabic 3.5-2
P1:0 2-7, secticn 3.4.2, Paracranh 2, Line 3 (12/75) has tm totals as 0.12 Ci/yr. and 121 C1/yr.,

respectively. ?.E'/I s ic . , a t o t a l s are 0.10 C1/yr. (-xcl H)
and 121 C1/vr. (3H).

It is recorrended that the word " unusually" Le deleted,
and "high" sr.cu a te " higher"

Pago 3-15, O crion 3.5.2.2.

ParaTranh 2. tane sentenco The Etaff r e;,c r t that the EP results for telease from the
ccntainment are " essentially th- same" as the "EC's. Cur

The arnlicant calculates the submergence teneath average re] eases, as given in Ed Table 3. 5-3 (1.f 7 5 ) yield ncble

lake 'l e' v e l o f 246 ft. .- S L (USC & GS) as 16 ft. gas releases a factor of 50 Lclow the Staff's an; I-131
releases a facter of approximately 33 Lelow the Ctaff's.

Pa rai:ra n h 4, ulne 2
Pa g - 3-13, necticn 3.5./.3. Pardyra7h 2

The aprlicant estimates a 10 ft. differ nce in lake level
due to head loss. The Etaff states that the calculated ncble cas release

'3 frem tne aux 1.iary ar.a radwaste cui din; 1s ,. .1/yr._,

,3 Table 3.7 on page 3-19 gives a tctal of 53 Ci/yr.->

I
s
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The Ctaf. States t t the E2 Cal' late- role 3 3C G rCE
-Pace 4-4, Table 4.'

e

tne aux...erv and ra;. east. ..danin - ..~ C. cr- The present EP Tacle 4.1-2 (REVISION 7) ;s*s habitat'

fcr nut a ; aces in 1 332 -. ur. ci *-131 E' r ;- '" acreage aftected cn Sterling site, w i t '. the exre tacn of
r; jure 3.5-3 (11/75 2nc -"I ins 1;4 . and s ''73 . transmiss;;n ' i r. e s and *he rtilrcad. It includes, but

respect;vely. does not treak cat sq srately, ensite roads. It alse
r cu r.d s acreaje to tne nearest acre rcr purpores 0:

The staff states . 1* the : sic;1at ns chcw 1 ne:ll- nalntainin: accur2cv .t is so, ested that nurters On
;tb a re. ac cf I-131 trnm *ne te ' tuaid''- DEO Table 4 2 ne ro an ied to the nearest acre.~"

value giv r in El Tacle 3 5-u (11/71' is < 314s C3//r-

_P_a '
4-5, Piracranhs 4 and 5

p3, '-1- e c t i c r. 1.".2.5
Fourth paragraph, the Eald Lagle anc Caprey are cpen water

T'c staff rercrts a total re eace Cf r.c t ' e 733 fr N the species nc'. wetlan3 species. Also, the eastern army tret
ccndense, ef'fgas ct .3 21/vr. The tota, f rcm Tatle 3' frog is not restricted to swann areas, as indicated, since
on pago 3-19 for t _ air ?;t :t:r is .. C1/yr. the one gray tree froa caug t was in a ycang harlwccds area.

In the fift' paragrapa, clarifv that very few shar?-shinned
hawks wer seen and that the pine habitat on the Sterling

p3ce 3-1; , t.cn 3.t 2 ~ Tr2rar- 1 site 23 uch too s: a l l to acconnodate all the r.eeds cf this.

zaptcr.
Tne staff's quotes the ER as :. r e se..t i n g the total nccle
gas release as liCJ C./yr. and the t tal iodirs release
as 0.05 Ci/yr. !arle 3.5-3 (11/75) 110'as 1348 C1/yr rama 4-7 5 . cal castes

a r.d 0.030) C1/yr., respectivel
tw applicant's prcycsed plans no lengtr require need cf
a concrete vaste separator. It is recons. ended that sen-

paae 3-19, Table 3.7 t e r.c e 3 and RC requirement (2) be deleted in this section.

The totala c o l um , in Table 3.? :s wron7. For exanple,a

for Kr-52n, the t tal shcu.4 te 13, no. 3. Pace 4-10. E"ction 4.5.1, ! ten (4)

Lased cn rev.ews of air e;ectcr releases from si-ilar The ?:RC is referred to the applicant's comments on the
plants, it wculd 4psar t'at tne valu>m 31ven . Table D ETA II.ED L?CS!CS CC::T T.Cl. P' Yi (pa:e iv, Iter 7b) to 11.- i t.

3.7 are r.c t correct and sncal* *a nuc lower than tnose adverse effects due to ercsicn during clearing and cgn-
listed. struction. It is notec that all cra nage areas are co-

_

signed to one-in-ten year stcrr in accordar.ce with 40 CFR
423. The item (4) ccnnitment as satisfied through the is-

p 2 .- 3-21, Fecti: 3.i.1, uc* ?ar3?rlph suance of tne SEDEa construction runcff permit.

Correr an! nickel cencentrations due to corro; :- of th'
na;n condenser tutes 3re calcalitea t- t 0 C'25 35i P300 4-11, Iten '3)
0.C;cas ppn recpect. .1 tese changes shou.; se in-

t cluded . anle 3.5. The applicant reccnnends deleticn of this item since waste
concrete separators are not prcpcsed at this tine.

__,

f
~.

--

%
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-
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'

ra,e 5-1 "'etlan 5...:, 'iri:ra-5

Pace 4-11 Itam (l ? ( i that _ :.e 67 a:rcs
-

First paragraph, .* snt. ; Le clarlfa
o..-._1-. 4.1..,.9 .- ^ r *N-- '"e c' of wcodlird to te .loarel also inci es tb ti+ line from,

.%. .e .m._. is ,,g.._, .- n. . .
.

.__. . ,, t , *

bloc. des an! natrient: raring c:nstruct.cn. , yg 7g .g7 g;ggy tg ty g ,t3ti;n,
,

para 4-12, -o:*icn 4.5 : 'tcm (11 Paca 5-2 ra *in. 0.3
-

; g3 ,_ c g ; c y .h,t tv, _i77=;,t _ y3tc7 y,;W 33t, Ag"' h e E stalf's first wa l;a t wn * hat is' acres '- fal.0w
, ,. , . . . . . _ . _ 1,. _ t,,~

portions cf the sue te in 11ric;.tural pra;urtivn is
. ,, . .f o r C,. ....-c,..2 ._,s,,. a _.1. 3 ,m., S -

,___ ,
r- .

_-tere unu,e r secticn
ccnnidered tvressi_.e a c r ; a :; > "*e !..cnsicw's sparrcw was

. of section. _lcre,n_.,_c rcnts
treelln; cn atcut 0 acres, w.-ic, seems a *3re re3 cnab.,e t h ,i ss. 3 . ,.; .n. paragra; ,r ;,,-,

..
-

acre 2; to <eep in agriculturai p rc c, uc t i o n .,

ecticn 5.3.1.1, rara 7rioh 3
Fa,e 4-12, ^rtien 4.5.2, Item (3)

r
t u d "J ; AnThe . a p ;,l i c a n t ref2rs staff *o tha folicwing

It is r e c onne n,m, eu, , c _ :.w, r e . e .i a r a to r . . v1Lehar. edthat tuoe worus .. concrete waste s.c ,.ur,are m,et,
.

- '
v -

t.uolrical inalvsis c: a heated- -

be deleted anm rer 30 . av ; r ? _ 2 s s i na e ,& into c h a ,i lc w .Li t e r . ..a l y s i s c: the i.E. Glana 1 s c..a r g e
.

with 11catic to the iterling site" prapar(d Ly UC
,

Corpor.ation, Februar 1976. Ltudy incluled as P P r .._ I

* r ' ''1'1 4C to 316 (a ) (b) .cmor.straticn, R E'! I S ! ;.. 4 2/76.. cra,e 5'' c ~ t '' r' -"

Scno intcrnaticn in CES Section 5.1.1 does not accurately . next sentenc? in paragr3p: 3 1s an in:crn,ete
, . .

to,3.a s t
,

8

. .
, 'c e c i , i c 3 .3 ., y ,.
c

. statenent o. t, e t crna,. criteria. It s h o u ., d state:reflect infernation in t,.;e apolicants ,?. n
m- .

. a n .i w.1 :athe Staff is apparently reporting acres of
u l tu. r a l productivity a r..! us.ng recause s_ tate.ctandards restrict the surface area

. ag r ic, y._t
E m,

will Le removed from t

nancers o, site a c r e s. Leing ,2at to an area within as
.

designate,em . i n.
a ?ss of 3. * _-

.

th- nurters interc-angea3 ,
u. witn

1 4 . ,. - a nc, e n mixir. ; ac ne ( 1:h will te estacilsnel
..

,

acres of - in c l, u _,l
a. ; a

a ,. f e c, t e u
. stata. s

.l a n' ,-i ;e
.

as
.31.in

ms

a, o; r i c 21._ u r a , Ly th( o tina ccar, In Ctate a r c c e c -il n g s ) , _he area. in,4.3 4 a total c ,. , .

.

. . '.earel
. ,.

within the 31 1sathern is resented as a Irare ofr a_._., . .
.

cla s s i,. ;.c.it io ns wil 3 ,'

anc .., oo d ,i a na
.anc w *

ccns.r,uction . .se,larv, ' n u, swit :nya r m, facility.

.

.-
r e ., e r e n c e .

and outsice of tne ex:.usion Lcun *
.

, *,ls ..;. 2:res,.. ary. __ a

105 ill te lo'* *a natural suc_essicn arJ the Lalance a,su -ct clear.,a_ last sentence is ii

will Le occupie, ,y plant struct;res, par un, areas,..

roads, and plant 1r.g s . .11 agricaltural land (shc a t 270
acres; within the exclusion bc nlary, "-7 -- -*irely r' v r~ - ,~ ' " 1' ' -ns 7 11

.

r a c e' 5 ,, ^ " ^- '
' ~ 'affected by plant ccnstracticn, will be rcnovc"

agricultural Fred;ctivity. It is true that eff ct of t e tend is in incroase in.

tur bulen :e of the .ischar;e strean_ rowever, it is
Lames & " core nas ccup tel agricultu:al land remcv . frcn neg. ;;;. '_- a nr er ::felt that tnis e is .

prcductivite cutside the exclusion tcundary as the area
occupied by the ssitchyTrd and railroad. gricultural lands rgacons. rirst, tra 30 ft. cf straignt :hannel frcn

'il; allow _he f ;w t re-tDe tend to t he. u. .arge a
renoved fran nroductiv.tv within the transrlssicn c;rriacr endgstablish. Cer;m the turne arce caused to ,

have not been corruted. The carputaticn was rad': in res_ ~*nse Cf liS h3r3^ PCrent 'here-10 f CPe" 30 th0 ' -

ponse to F5d interrc;atorv 77-13. Total aaricultural a res
?[ 3DY turDUICO int 05"00" 3' actua--y ecr>a5-f

to te renoved frcn t5e ./ tire site, at that tire, was dt.ation cue to tne cassip3ticn of 1 sc:. 3 r :e r c e n t an
estinated to be 3:0 acres which is in reasonable acr ereat prio- to the introduction cf t e strean into t'2 an-
with the staff figure cf 340 acres (_3.1.1.1), t5vu;n we bient oter. Thir ne ccnnariscn of the 31-na lata,

' .jcannet be certain that the acreage breakJawns for ra.lr 13,
in .ir-en 1 ; ef : e :n .. n_

~~j _ _ . plant, ancilliary fac111tles, etc. are similcr. with gt..er data ccntained
rentai eport s. : , * at t..u anna 2;1,t, rm 3r, . ur

than the other2, t erc;y assuria * hat t;.e el- uts of
IN } (*u the 30' tend do not arcatly increase the mix. capa-,

a bility of the discnarge.
-7-
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Pa m 5-4, iura:ra-- 2. ines :_ ?_
Page 5-3, Iara:ranh 2

51nce : _ :s '2. tw; 2".8.* cr_1 tu.:.es cf e

u; - rpc ce - _ - ._+ _m .'-}Cinna and <terl. 7 The lasu two sentenc2s of the paragraph wculd be more
La t * cf : 's 3 ; J n . f ; r. . em na t' u scas.,r.n . the accaratt if rewcrdeJ:
effN tc cf _ '% m ~in- cn t _ .-.3 als tr7e. . ;cna,
analysi Ci) i- also x- .rr' '_ict es;; t .a t t:w "~his stu y indicates t t.a t the plume wuh relat.' a

sh; '2n; '
i

* c. f .y i. * will - _lt in cc cerva- conce-trat1Dns f .16 is e:gec*ed to r a n 'J e frcm
tiv. nred;ct. r. : of t:. - ^terl -luve. .;en 4L and 47 32' to 2,cJ- acres. In *ne tutal aLsence of atmos-
of Pe*erence . c o r. t a i n a ccnlcu liscussi;n at t .3 effcct. pheric ' .e a t transfer the 3*F isothern vccid havc the

.,a r e ran, of plume siz". T N_ large ringe in pre-
% f o r _ r.c c 1 - "cc in, .. o- ' .E. Trived2, " " - ' iffects dicted cl ur 2 sice results fran th2 var:2L;e currents,
of ar..-' .1' s ,* n arl t. *:r^ - .r a wir.J stress an' wave size in *he area. 2he rangeu

In r-._ .- e - - --
__. ;- - is comparable to that chser*nu fcr t*2 Stnna p l u. e .

Ir ._ c t . 1'ir mr- or . : enji s 4 c: t..- terl.-
h er 1 rye: '. . a t t . uts .an33r tnit - 1, lu , ,

1975. Faa 5-3, %cticn 5.3.2, tast paracrarh, ari r+ 0 5-9, r ara;rit h 2,

Reference 2 - Tcm in, .L., 1- - i-i il n 1 '. sis cf 3
~~Line 1

a..- ~ :rf am ni - 3r w ._

'1 1: The techniqu* iscrit.M atove ' s am:s that a rod :71 e ich
N 41 . . . 11 _ - . ~ . . . _. . c tiz accarate' 7:re hcts Gle na site isotherms will accurately
"_ ^ r. . _*. . -32rca i - 'ccn_ _t . ~.~ and preJact aterling site 1satherrs "e r-_ . chcsen vy tne
EL ctric or rat;- .Ar-1637, 'etruarv, 1976. NIZ Coes :.c t acc32nt for doreline a n-i h c _ t cn gccrotry,

Th( oni rodel variable chanced in ccing f rn:' cne site to
the c ther wa s t'- sice of the 'ischirge. Therefor _, the

Pa ra ' 5 5 nos 7o ;i40 ha s assure:! that t' 2 two stres are sir.lar. In fact,
the FC has ''ane exactly the sa 2 thing that .3E ss.

The staff's co rent in *N DES is nisle'l -- withcut Ecth chose a rodel wh;ch e s tim te s ;inna isctherrs, as-
furt er clarificaticp T2 p1;ts are 1Jual;cel in that su:ae d ilarit between Sterlin an* Cinna, and premicted,.

th n_ s y* : _tric, urertas a : all curr.nt wi31 ca; e Sterling Iretherns tased upon th_ increase in discL3r3e
plur_ ascrctry. .acc, the uorrt case ccn itions llcw size frcn Ginna to Fttrlin .
surface heat transfer) are a ccmaination of ..rst case
certerline ter; cra ture excesses and worst case plune half "'h e PC has undertaken their analysis tecause they felt
wl'chs. These ccnlaticns are mt expectel tc, cccur simul- the Ginna da*.a ray not te applicable to tn_ cterlin;
ta s cusly. site. In essence, the have assrtd that. Cinna data is

appropriate tcr use at Cturling
"Lo avcra;e surface cat transfer l ac t h e rmi drawings shcw
the expe ted d. . a " ' ' - ^# +e c;;chara ,zw Ne .sc-
thern; may not te exactis as *_ arrear in the drawings Faw 5-9, Taracrarh 4, lines t-9
Lut t! .e ir c.aracterlatas ara well reprer -ted ~'t wor 2t
case 1;o t' e r:. drawin;s are hi nly idealiccj in that the Using the analysis contained in "eference 2 cf it n 2,
plure .... no ar c as large a; :nd;cateu. !". are calculaticna ere performed for sinnre pl=e canal:1:ns
tntreforc, an up / .lut renrese ta 1c n . The stat."ent with dcliberate recirculation. It was found t .a t 3*F
that the plots are highly lle' .ced wit- ut a statencnt as surface areas uera cn t e high side, but ene-ally ccm-
r. o the eftects cf the llcalicaricas ay te risicali-' parable with tho raxim a. rcnthly arean. Subsarfac' Treas

were fourd ta te atcut 2;% .ar:er t' in tN lar est of the
monthly r.axirun; caserved uarin; rising plure conditicrs.

N -o The nodel implicitly assames that L acya r.t plune ri t. cccurs.
The applicant r e c orr e n d s that 'r t e rr.s " average uurface For the -i;-winter per:cd, a re erse phencrena cccurs and'7- - .
helt t r a.n s ; c r " and .cw surf 2: ' *2at transrer" c: an:_ the lu e will sink. '~ " e r e f c r e the 3*7 e;; c ; <; * - t r 3 t ,rs

restectively "avera;_ case cea.ing" and 'wcrst case surf ce isct ern area will he 1ms and tne cutsur. __ area
ccoling' will be greater than tnat deccriced in the previcus para-

grarh.(~ r- +
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... n.1 .rs . 3.tJ . e e. cea.,.r wrr
-> Jy

n i e t l a T. 1 l a n i .i
Canada C003e n . e u *. i d r. IJ. ands ,

I'.a ll a r d ;.c t ." '- 10 r '= E ~ lted
''

.,,,.,,x,, ,)
'

-

Are rica:. C ct H awalia . Islands
. . ..n9 ,1:.I- ' ' , . - '''

., .

Cent,ra. : _ r. a *- . - . i a .. -. s .- ,, .. .. L
. , s

.-

J.;ebird .

crass a : .1 * is :-.o. - o . , .. . . ~ . . ,
..
castern ~,. .

,

g'l, ,- p' _ , . .' ' ' '. . _ .,oct..crn .s :c
. '

Grassh: ;er Sparre (Ts Us] Arl:C r.a , Central E. r da t

Yellcw-b.11ej C e k Ja Califcrnia, .' ' th "cxas.

Winter i re Aleutian Is12:.ds , . .. .._ -a n . , .

,,,,...es...4. a .s,m ..sc.,+ - , ,v, . 3 .,. . . , a . a... .. . .. -,...r..v c ..t..v; .

b "e Bli.e _ist '

-

' "1t'~"3' * 3 '' l "- '' '""'- ' -'- - * - - ' 'a'"'*'"*
~ ' -

- "' ' ' ' ' -'

for tt_ cc : : ;_c to S 14 a r. . ' 1 - 1 2 ' ..le' - - *Ye.11cw-bellied Flycatc r.e r Sct on list cite *e
' ' - ~ 3 tlc ~ #EJ ' 'i 5 3 T '

I''14?FT3Vi'75' '' ' "I''
.>_e P. 4' 4.'.-. . . . . -O t ".e .'- cv~.~~.'..*.s- c .a.. . .

level 15 > 1 ivr :-

1. ~he cla.ssificatica "Crtan is rislellin; ana in-
accurate.

2. Hensicu's sparr w was in the early staie old
field habitat, n:t crcpland.

3. Many s,recies such as the White-tailed ceer were
cc c.cnl"1 founa in :cre than cne 1Litat t v. _

*
.

4. Under the "Re st ricted Fcres t * cla s1ficati:n, which
is unclear, the listed s,tecies are not classifiad
as en statu .

5. The "Festricted h a- p " was not the area vnere the
Eastern gray tree frog was found. It was the young
har hocds habitat

7J
g) 6. Since Table 3.4 leaves c;; ecclegically irpcrtant

species to the Sterlin; area, the " staff at:.r-l e r e n t e d
"

schera fcr estina;ina pt: -tial .:ss .: 'ta r t : u s'y
-

taxa as a functicn cf nu ners and kinds cf nabitat,

i -" in wnich a given spe:Les c: urs" is -.... ered
(_- j invalid (see Section 4.3.1.1, pa; 5).
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g..

| j UN TFC ST A T ES Es . iRC W EN T A L ROTEC'4' GENCY ,

e. m. ~
.

* cr-'c,a~ ;4

'^ " " .." - The parareters cc* taired in tre craf t state ent are irccr.sisteet with'

. ,

~

w tre parreters ard tecreiaues used ir Crif t Regulatory Suide 1.E3 fcr
_ gasecas scarce teri calc;1atiers :n ad-iticn, t*e firal staterent srould

U, , _ *, b ~G70 t rclude **e VC 's a; ment cf deses to maxi * ally ex;; sed irdivids3Is.,-

fd ; In li;rt cf our review and in ac;;rda me with EM procedure, we have
- r r' 7 ' ra'ed tnis draft stateren* "EG-2" si;nifjing erwircreertal reservaticrs

.

Mr. . ss are .>
-stist w ]strectcr

Envirc rectal rrc;ects +Q
,"g|3f,'j, concerning tre ;rcccsed ;roject's 1 cacts and infor-.aticr in t*e draft.cr state-ent nsaffi:1ent to assess fully tre i Cacts. ,,e wculd te pleased

4-/ to discuss cur rating cr cor. nerts witn ycd cr rer ters cf ycar staff.
c pla t:rj tevi ss .cn /<4u.s. Eclear e

.
vc--aasntr /;r, ~.- a: f Sincerely yours, j

hy/ / < Near ''r. Vc're: J
/The Ervircr-ectal Prctecticr A;ency his revieae *ne, draft eNir:r- Gerald ". Ha-sler, P.E.

'

Tertal iTpact statrent iss ed :) '"e LCIear ~eidJt0ry ;Tiss'C" Pegicral Administrat0r-

1"

cer*urcti:n alth taa a;;lt:atica of *.re icc* ester vas arc Ele:tr1:
C;rhcrat:r fcr a ;ermit t0 Legic c r.str. tice cf the iterllrg eclear
scwer Project, Leit 1. Cur cetailot c:T ents are ercicsed 3

T"e E9 believes .*at the prosc<ed ccolirg syste* desi;" ras tre
pctential to adversely affect tre eccsjstem cf Lake Crtario. Tre large - -

volure fl . (19% cf s) rega1 red fcr ence-tnrou;h coolir; at Sterling in-
creases tne rarter of ceganisys sstjected t: (rtrairrent and ircirge ent

14 ed withby G percent cver a cics0d cycle cc0 ling system. This c
cr3anisms Icst d e te tre discharge pl me (effects of trer a! s"cck, cold
sbccK d e to sadden snutdan, gas burbie disease, stress of cr:wdi~, and
tremal bl:cka;e) ray adversely affect rot cnlj local species ;Jubtien
but tre ;crulati:n of Lake :rtaric as a w cle. Ent airrect is cf si;nifi-r

cant i portarce c.e to tre large rarters Of fish inne 3rd peniles trat
+re 07cicgical cata survey indicated were in '9e vic rit/ " tre Sterling.

site.

't is EEA's sncerstandir; trat C. mill recsire fset"er eccl.gic31
tasellre stJales in arcer enaly:a *: a greater :ertairty re aq atic
impact t*a t -ay result f rGT crCe-tnr0ggr C Cli" Ile EI4 c0rCufs alt"
t"1s a"d reccTercs trat 'Te Oes1;n of the prc;cSed c0tlerg syste9 "C' te

finall:e: s9til tre dQaatiC irfact e*fe.*e ra.e teen 2.aI " I"isf

re:Orre Na t 100 is particularly valid in ligrt cf tre a;plicart's re Q1re-
rer*2 e:er Ee:ti rs 331, 316(a) and 316(b) cf cre Feceral ater Polistien
Centrci Act icerd.merts cf IN2

w.Is
-

!

# )(M8 )4.s
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~

)
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INTGCT;"N CC CCub5:CNS

The Envircrrental Prctection -;ercy has reviewed 'he traft
environnenta, ir;act staterent iss.ed ir ccnjurction w:tn *re ac;li-
cation cf tre Rachester ;as and E:ectric Ccrscratien fcr a ;er-it is

:w ;-; c ,TAL r ' TECT! . . JJ te in ccnstructicn of the Steeling . clear Power Pro act, Jn i * ! .s

'his station is glanred for a site lccated in C3yuga Ccorty, New York,
m 13 [I apprcximately 3 . <fles scutNest o# Cs. ego on he scut"eastera secre of

,E n ym ',ExVCM l?CC7 Lak e Ontario. Tis felicwing are c r map r ccrclusiars.

1. The EPA telieves that tre prcccsed cooling system ces1;n has'~37g 19,'* tre pctential to abersely af#ect tre ecc5jstem cf La.e Ontacto. The
E*'V IP""Nv;;TAL 7%C T ST ATE *E NT C P ENT5 large volume flow (1936 cf s) required fcr ence-through ccolia; at

' ' ' Sterling trcreases the nurter of crganisms sobjected tc entralnrent
and im;;irgement by 490 cercent over a cicsed cycie ccclin" syste'.

Sterlir,', % clear Pcoer Projec', dit I Inis ccupied with ceganism Icst due to the discharge ;l ee Qffects
cf thermal snock, cold shock d e to sudden shutucwn, gas bott.e
disease, stress of crcwding, and trer al blocka ge) may abersely

- . m g 7 c,' ,7gg7 c, af fect nct cnly local species pcpulaticn tut tre pc;ulation cf Laee
' " " * Cntario as a whole. Entrainrent is of sigrificart impcrtarce i.e to

the large rumters of fisn larvae and juveniles that tre bialcgical
data sarvey indicated were in tre vicinity of the Sterling site.

fws
'

2. It is EPA's understanding that NEC =111 reqaire further
ecola;1 cal baseline studies in order to aralyce to a greater certair.ty

1 the squatic impac that may result from once-throogn c .oling The EPA
INTFCCLCTICN ANC CCNCLLSICNS ccr. curs with this and recomends that the design of the prcccsed cool-

ing system not be finaliced until the aquatic impact effects have ceen
CCNCENSER CCCLING SYSTEM AND r..FCA LccAILcyENn.' ',a

aralyzed. This reccmendaticn is particularly valid ir lig9t of the

3 applicant's requirements under Secticns 301, 316(a) and 316(b) cf the
*ATER INT;rE STRUCTUPE Feceral Water Pollution Ccntrol Act A-endments of 1972.

4
BICTIC LC5sEs ANC ACLATIC IvPACT ANALYSIS 3. ,he parameters certained in the draf t state * eat are irccnsis-i

4 tent with the parameters ard techr.iques used in Craf t Pegulatcry Gaide
INTAKE-REL TED IvPACTS 1.38 for gasecus source term cciculaticrs. In acditicn, tre final
CIECFARGE PELAIES I G CIh

-
'

statement shoul include the NRC's assessment of doset to rauf trally
I#aj.CICLOGICAL ASPECT 5

I4SCLRCE TERM EST!"AT!CN
RAC;^;CT;lE aASTE MANAGE *ENT SYSTE*S I4

15NJ CCSE ASEE55 VENT

d N EEACTCR ACCICENTS Ik
f uEL C''CLE 'NC LCNG-TEPM CCSE AS:E55 VENT l<

niss-LEVEL WASTE %AGEMENT I3---'
_a

ISTPANSPCRTATICN( _;- 1

%C[II"'iAL CCTENIS
-a

22? REFUENCES'g
VJ( 7
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CNEO COCL N SYSTEM AD r. c , :E7 :E m is ,,n. ,,_ , , m, , u -...3--

As pecpesec, cordenser cccitrg at the 5ttr!'n; u: lear FCaer Plan *- The ;r:;csed ater ir came struc%re is a seerge d of f shore intaxe
W er acrmal c;e

.ill be acMeved ty a crce-tnrcugn colleg syste .frce La e .r tario a t t e rate c,ra, r; wit te evenly su ced vertical faces. ***ee of ah1En aill be cl sed
ccrditicrs, ater will be althdrawn id e' ocity th roug* the se <en c;en f aces will be 1.5 is at i336 cfsc.bic feet per second (cfs) and he;ted 19.7 F atc<e rtlert te erat re ( . 3- 7 ) . 3ter drawn into tre intake structure *.111 pl#;c 130 f t
prior to discha*ge. Discrarge will te acc mpti veu, by eaas c

te respcrsible [. ascrfcn into a tarnel about 1" f t telow *ae , ak e bed 'e!; cite *n tre 'p rel
ssoa %e c. a

.

sncrelire sur+ ace car.al. Tre EPA will 11' 3 win Me 1 . N *rr aill tren rise a h tncer * at ral %.la*a"- a s-discharge permit f;r Sterlinprit 1 ID f t From the f ereba; t*e a ner =:11 passu #

charqe E11miraticn System U.r.ES) - secticn y )cf
<e Federal aater a ' d du N p M mm Wil M

Pciluticn Centrol Act n:rendrents Cf 19, (Fe J . Iss arce of t"e per-1 ,,,a. .g fps ,e:endir,, en ,we lake level.,
.< . . .will te tased upon review a N analysis of all relevant infc -atic"

se"clied ty the apolicant Ccnsi, der 3ticn will *e given to reqdrew ris ,he EP A,5 main cor cern altn *ni s i ntal e desi gn ,.* th e h i ,n i n tz k e. . . .

of rec ti er s 301 * 316(4), and 31oit), and all ctrer pr:<f siens c,' ,J e -

f velocity. Accordng to tne EIS, the arol' cant 'tas inc:rporated sye
f arCA, and the final ;er-i t will .,e cerditicred a cerdirgly. uesi gn fe stares ,, cr en et rcreer ta,i arctec'icn. For cre, the Icwer ed;e

o tne intake scrt will be placed 6 f t < ceve the lake bottom. It shruld
secticn 301 of tre F.PCA sti;ulates trat ef fluert 1%it fJr varic ,

"cint source di: charges tc navigable waters sn 'l rew ire t*e accl'catice
e ncted that this would mest likely be dere anyway in order te avci d

entrainment of tetton materi a ls into *.*e condensers. in additicn, Se
cf Sest Practicable Centrol Tecreclogy Cor ri < Av a11atle" no later
than July 1,1977, and "Best A allable Tecrru. Eccr mt: ally Achievable" aM1 cant has designed tre i-tnc st ucture witn rea?ened inner . alls

nc later than July 1, 190 . The levels cf tec .cicgj corres crding t3
in tre intaxe pcrt in crcer '.o crea .e v't ratiers in an atte"pt t0 ssrve

these terms were defined in EF A's " Steam Electric pcwer Screrattrg Faint as a warnin3 to fis% Further, th e a;ollcant believes that tne

'n's qlly M g5 intaxe uloc;ty will alert fish to tne danger of entrain-Source Category Effluent Guidelires and Standards.' Federal ;egiste- cf "

ment. The EPA dces not knew of any evidence to date that indicatesOctater 8, 1974. The technology correspcoding to taese 9.idel1res is
generally considered to te cicsed-cjcle cooling. that s ah a;;roacnes are r;f fect i ve. Ins tead, .nen fish are dra.n ir te

the intaxe scrts, they aill receive severe mechanical and ;bysicd

Section 316(a) of the F=FCA prcvides for a waiver cf quideiire 14.91- stress due to tne rapid chan;es in water direction, pressure, and

tations if the a;plicant can demonstrate that tre impcsed iimitations 'cr ve W ity. Eesides the above, the fieh may be impinged uccn t*e intake
tre ccntrcl of the themal ccmpcnent are * .mcre s ringent "an recessary traveling screens fcr eriods cf up to cre hcar There is no prevision

*0 assare the protection and prop agaticn of a talanced, irdigencas Ec ula- for retarn of the iminged fish to the lake. Thus, in EPA's coinien,
tion c' shellfish, fisn, and wildlife in and cn tre todies of water." If for trase fish entrained inte the intMe structure. 'ncrtality will be

at or close to 100 perantnis can be cenonstrated fcr Sterling, then the Administrator -ay escse
alternative limitations which could allcw t*e use of a ence-thrcu.;n cooling
systen. The EPA recme,ds tnat the intak e vel: city be redaced to the range

of 1 5 tJ ''.S fas Th1s could ce a:cceplished by opening the three
The cooling system as prcrosed can c;erate in ccrpliance wi+" Feder- inshore faces at the ir.tak e struc+ure . Anutner alterrative strac tsre

ally accroced State water ;uality staNards in regard to me? :Pem c31 anich my be considered to redJCe intM e velocities is the use Cf Cer-
effluents. Ncwever, EF A c;ncurs wi tn ',2C 's reccTe a.'a ti on Ja t *he a-e- fersted pipes.
Of tctal residual ch crine at the ;cint cf discrarge te redaced tc C _ g'1t

in crcer to mimmi: idverse ef fects to aquat c bieta. EU M s CCPCern Eegardless cf the intak e s.ractura t h a t i s use d , E E A rec or1ne rds th a t
about *re tnermal dir.cnarge and the lack cf adecaate evaluation cf the traveling screens te operated in a c;ntinuous ratner *han v inter-
alternative cool'nq methcds. Cue to tre large vclone c f F l ow asscciated mittent tanmer and that som means cf fish return be designed. The abo,e
with St2eling ard tre pctential acverse impact cn bi ta in Lace Crtario, recommen dations are re'eranced f ror. EF A's "evalc reet 2 re* f r Pr>
mPA believes trat mcre infer aticn is reeded te deter *e if tqe a; plt- gesed c st technoi rv a v d l at le 'er Mi nbi h m -:v rse o vi re w,.+ g-
cant is to cuc.ify fcr the waiver as stipdiated in Sectico 31tta). :e.c u t of 'coling .3ter ,etda Structura cf Eeiter 1373.

Sec ti on 316 (t) 3' *re FJCA requires t*at *re locat4ce, cesign,
d c:nstructice, and ca:n * cf coclir.g water irta,e 2truc+sres reflect ite

_. test tecraclogy ava113tle to mini-ice a:<erse enviren e cal intact
C 3 sed-cycle cColiN could te reuired pursuaat t Secti;n 316(b) n 2q
* ears af achieving tre test tec*nalegy availacle.
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BIOTIC LCSMS AND CATIC " FACT WLv5!5 90 percert cf the impinged fish are expected tc be alewives, 2 to 6
percent are expected to be melt, a-d 0.3 to 0.5 cercent a*e opected

INTAKE-p. ELATED I W CTS to be game ard cther large fish. 'he VC estimates t*st tre percent

The severity of the intake-related i* pacts 1s reflected in t*e cf 're total Ian stock of alewives impinged ty all Of **e facilities
.

.

ill te cpertting cn tre southeast secre cf Lake Ortario w"en thewfollowing e<cerpt frcn page a-30 of the draft envir:nnental impact S te r r, facility goes cn-line (excluding Cswego Lnit 6} will rargestaterent frce : .: percent based cn impingement esti ates at Girna} to 4.1
pe rc t a t (tased cn itpingement est1 rates at Nine wile Foint). Ibese

Fish approaching tCo rear the s.tcerged intake structure esti ates are tased en alewife pcpulaticrs of 109 aad i IC, respec- ;
and unable to overcon the intase velocity cf about

1.5 fps will te drawn into the structure a*ere they will *9'';1'

then descend approximately 130 ft in 12.5 sec. The rapid
,

increase in pres;Lre (nearly 3.8 atm) acccmparying a atve Acccrcing tu the draft imcact statement, the Sterling facility
of this magnitude prctably exceeds the ability cf many elone could 1 pinge an<where fren C.C5 percent of t*e total stcqk

(assuming 1010 alewive:) to as mact as 1.4 percent (as u ing 10' _

fish to physiologically adjust gas pressure in #eir saim alewives). As stated cn page 5-31 cf tne draft statecen', "Even t*e ^

bladders, with the consequert collapse cf tre bladders and
latter estimate appears low in relatten to the tctal pcCulaticn."

pcssible internal injuries. Hcwever, censideration cf this impact shculd not te limited to an
.

examination of tr.e lakew1.ie impact. The discussicn shcuid also :-
Collapse of the swim bladder will cane an increase ir t*e focus on tre area of the lake that will te most sericusly af'ectedspecific density of fisn. Consewently, uccn entering the

by the operatien cf tne Sterling plant, that is, tne scatreast secre.hericental pcrtion of the intake tunnel, fish will sink to
the tunnel floor where they will sustain atrasiens as they Camulative impacts en this region will pectably be severe, ;erPaps
are swept sncreward atcat 4200 ft at 1C.3 fps. The res.lting in a loss of game and larger fish due to t*e Icss of a
momentum of the fish will pectably cause them to strike major portien cf the fora ge base,
the end of the hcrizontal tunnel. Rapid ascent through N r I M t d W E 's m W u d W W W h n aa second vertical tunnel will expcse fish to the reverse the Sterling facility is 15 million fish per year, for a total weightcf ccnditions erceuntered ir the initial descent. .he of abcut one million counds. 'o put this r eber in perspectine, treswim bladder s sudden expansion may occasien further
injury. Eventually, fish will impinge cn the travelirg National "arine Fisheries Service has estimated that total ?ardfrgs

nf all fish en the Anericen side of Lake Ontario in 1971 cre aboucscreens where they will be held by a current of c.c fps 302,6CO pcunds. Thus, thrcugh 1* pin;ement alone, t*e Sterling(staff calculatien} fcr periods ranging from a few 'facility cculd remove mere than ihree times the =e1secom.;s to 60 min, depending en when tre next screen- corrercial fish catch on the Anerican side d the la'9t of the current
-

ike.wash cycle begins, During tnis time, fish still sor-
viving may injure themselves in their struggles to
escape, saffocate due to gill cicsure, or sustain oreover, it is quite possibl e that t*e pctential i ;*rge-eat [w

losses at the Sterling facility hase been urderesti-ated. Tre cata
serious injury when washed off the screens by water
jets into a shallow, concrete fish retarn trewgh. used by VC to calculate impingeaent losses at Sterling are based on

d.ata from the Ginna and Nine Mile Pr.irt facilities. As VC pcintsUpcn release into tre discha ;e canal, any fisn
out trese Jata shcul te aprecached with caation tecause trey are 7surviving the above paysical insults will encounter

a temperature rise of 13.7 F and, possibly, gas super- based upcr weighted avera girg cf wed ly cr btweeniy sa plirg efforts
while daily impinge-ent rates can vary tremandcusly. For examclesaturation. Although a few *ish entrained in the data previously received by EP A indicate that on April 11,107 i

intakeqischarge systems may survive for a few hcur," s kill of 496,773 fish was ceunted on tre screens of Nire wile
af ter discharge, the staff e<pects mest fish sL4ected "Pcint #1. This 's accut 3 percent of WC's estimate cf ::tal yesrlyto the atove stresses to be < tiled *--+

kill, based on tre data in Tables B-ll and B-12 P;cendix 3| Sirce ;''
Ppince-ent Effects water use will te mucn higner at Sterling 'ran at Nice wile cint sl,

--* an eqaivalent da ly kill at Sterl ng mi;*t be 7 percent of VC's
.The draf t statement estimates that mortality due to impitge%nt will annual estimate. ae mention tMs to SNw that the ficures giver in -

range from 5 to 15 million fish per year (tased cn impin;ement levels the draf t state-ent may te seriously uNeresti-ated.
J fcund at tre Ginna ar,d Nine Mile Point f acilities, respectively). Over

_
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The inferraticn presented in the draf t statement strcegly irdicates
7that the ;rcposed intake structure, as well as the procesed modificaticns

to minimize impi9ement (such as an intake welccity cf 1.5 fps and
closure of the "Jewn-aave" pcrts), will ret te ef fective in redxing The huge nurter of demersal eggs (20,000 per scuare reter cf bctton),
impirgement levels, and may even aggravate the ;rctlen fcr exa ple, combined with the high concentraticn of larvae and byeniles, ard 19e
higa intake velocities (s ch as 1.5 fps) ea<e teen shown to sotstantially very high juvenile / larvae ratic indicates that the area in frcnt of the
increase impingement rates. In additicn, all 1-pinge ent estmates used ;lant is a s;awnirg/rursery area. Entrai ment mcrtalities, particularly
in this aralysis are based en the assurption that impinge ent is a for fish eggs, larvae, anj juveniles will approach 100 percent. IFe
linear fonctico cf the intake withdra-al volume. Ppi n ;ement data following excerpt from pa;e 5-33 describes the stresses to which the
gathered n caer f acilities located in this region of the lake dencn- entrained ichthyeplankten will te exposet
strate that impingement levels are site-specific, and net based entirely
en irtake withdrawal volune, Young fish will enccunter all the hazards descrited fcr

entrapped adult fish as far as the traveling screens,
The draf t state ~ent d:es cct discuss the ecssibility of redesigning particularly since rany young fish will * ave already

the pruccsed intake structure to reduce the predicted levels of impiage- develo;ed swim bladders. Those imature fish avcid-
ment. This altemate should te considered, particularly in light of the ing ir.pingement wil ; risk damage in the p rps tef::re
considerable amount of research that has been done in this area by Alden injection into the condensers and sutse nent mecnanical,
Labcratories for tre existing Nim. Mile Point al and G1nna plants, as thermal, and chemical shocks. Upon discharge, thcse
well as the applicent's need to meet the requirerents cf 316(b' cf F.PCA. still alive will suffer heightered predaticn dse to

their disorientatio1 and weakened ccndition and they
Entrairrent Effects will face fo ther tier +al exposure and pcssible ps

butble disease.
Regarding ( rainment, the data on egg and larval decsities cresented:

in the craf t statement indicate that ertraineert morta11t> of ichthyu- The method used by VO to calculate entrainrent loss to t*e fis*ery
plankton will piace a serious stress on the rektonic corrunity, partica- is a gocd one; from the nurber of larvae and javeniles entraired daily,
larly wnen considered in conjuncticn with the caeration c' other ccwer hpsC est1m-tes potential pounds of 2-year-olds lost per cay. Given the

natural survival rate of larvae and juveniles and an assred averageplar.ts located m the southeast sectcr of Lake Ontaris. Ecwever, EFA
weight at tne end cf the seccnd year of -rowth, tnis cerversion ishas sericus doubts ated the quality of the ichthyoplark too data base, easily dcne. Table 5.17 estimates that }730 and 18,4:0 pourds of4~1 feels that no accurate estimates can tie made given the available

m fc ria t ion. Corsepently, EPA recomends that acdttional studies be 2-year-olds are lost per day due to entrainment of larvae and juveniles,
respectively. Since the estimate is for the mcnths of May throughrequired. In addittun, the draf t staterent does rot clearly state

where the larval data (used to predict the percent Icss Le to entrain- August, this rate cf Icts ccrrespeads to about 2.5 million pcwnds pers urre r.ment of varicus families of larvae) were obtained. To date, EPA has
not seen any data collected at the Sterling site which have identified
th trvae collected to either family cr species. Although this methW of calculatirg entrainrent ICss is valid, we

question the use of an assumed average weight per 2 year-cid fish cf0.1 pcurd.
only cl geids (alewives) and cyprinids (shiners).This figure mipt be accrepriate if we were disct.ssieg41though there was limited, and screwhat sporadic sam :ing of the

l' meser 2cre |the depth and location cf the intake), the bcttom purp Hewever, t*e draft
samples cetained hign concentraticns of fish larvae at this de;th. statement cites satstntial numters cf larval fce-s cf seersnid (whiteMesa c::nceatrations of 26 larvae per square meter were repcrted, with perch), and centrarcnid (spfishes including block tass). Serranidmaximum deMities of up to 400 per sware meter. No larvae were 2uveniles were also abundant. Le Tendre anc Schreider have regerted
identified as to species; hcwever, clupeid larvae (protatl, alewives } that the average weight of two year-cid white per * taken da
constituted the largest fraction of the larval pcpulation. Swbstan- sampling o' Lake Cntario in 1971 was 0.25 pcu ds. rtrg

n Otrer 'isnestial fractions of larvae frce the serranid, centrarchid and cy;rinid which wculd be affected to scoe degree by entrainrent are nct menticeed
families were also fcund. in the draft state ent_ # partial list of local fishes which can reach

considerable weights in their second year class follc>s:
sal cr10s
smallmouth and lar;emouth tass

N %d cther sunfishes such as bluegills
TV and crappiesa

(J1 ^
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Carp Considerirg the potentially severe "racts en t*e lccal level, it
w9ite sucket is di f ficult to arderstard VC's recmndatice re;>rding t*e ;csiticnir;
yelicw perch of tre intaxe struct;re at a min %F dept" cf 25.5 feet telcw rean lane
northern pike level. This re; aire ert 1evcives no discernib e c*a ;e sWe it 's t*el

gar currently proposed de;th cf t*e 1rta.e struct.re. U "e 1 c i n gemen t
pic,erej 8"d utrain +rt mortality levels are to te mt ti;ated, -a;ce 1-tame
brown bollhead modificaticns will be necessary. E csed-cycle ccclte; s*culd te con-
wnite bass sidered as a viable alternative to t*e ; resent ;rc;csed system cf
lake nfteffsn once-through coolir;.
turbet
gizzard stad !5CnARGE : ELATED WPACTS

We feel that MC's asti-ates cf ent-ainnent losses may be la f cr cre ,"* "3l Eff'Ct3'other reason. Table 5-17 estimates entrairrent ef fects cnly for the
pericd cf way thrn gh A nust, or 123 days. Certainly A;ril and The themal plwe from tre Sterling 'acility and its e"ects en t*e
September should te considered sinct. Juvenile and f arval densittes adatic ecosystem are nct ace %stC v discussed in tre drcf: state ert
.oald also te significant during t*ese mcnths. To begin ith, tne analysis seltted by t*e 3;clicant, wnic, is tased

on ceservatiers made at the Ginca station, is defictect. From ascr;Even asseing the very ccnservative average wei7t value cf 0.1 thirty-six sets of U nna t*er9al pire data, tPe a;::11 cant selected;ourd per two year-old fish, the calculated entrainment less 'ig* re 15 eight sets for analysis. These are given in Ta::le 5.1. It seculd tesigni'icant. Acccrding to the infcr atien presented in the draft state-
ment, entrainrent ef fects at the Sterling facility alcae could casse a ncted that the eipt sets cf data average only atc,t S0 acres insida

' tre 2*F iscthem. Lo rardom everflf; hts of the area made tj epa cnloss to the sectnd year fish populatirn cf 2.5 mi111vn ;ce ds per year. July 3 and August 1, 1574 s$cw an average cf 212 acres. This leads asThe curtired ef fects cf impingement and entrainmen' at Sterlin; alcre
to inquire as to rew tre eight sets cf data were cnccen. It is e-em .could cause a los cf 3.5 millicn poands per year, er abcut twelvt sized tnat Sterling will have ncre t*an dc ble tre ccc11rg .ater flowtimes the weight of the tctal comercial fish landings on the Anerican cf Ginna and a 25 percent higrer nelta t. 'e sgree wits V : that tre.

side of Lake Cntario in 1971. applicant's plots are " highly ide3liced_a Fcr c o mple, Fig. 5-2 gives
predicted isother s at 6" de;th with " average" s rface ecclir;. T*ereCespite the large projected fish losses, the draf t state-ent are 174 acres within the 3'F 1sethern. This is signiftcartif tess tranmaintains that the inshore waters at the site of t*e Sterling facility

do nct appear to be relatively superior as a nursery and spaw .irg area, our random, actual da ta fcr Of nra and, as previc. sly ree t,cee d, is -1,err '

fcr a unit cver twice Gtnna's size.and that ciner areas of the lake ray provide mere suitable spawnleg and
nursery areas. It is then ccncladed that " .tre implicaticrs cf losses

of these magnitudes may te less severe than they first appear." 9egard. Anather deficiercy cf the a;plicant's analysis is t*at tre picts
less of other available spawning areas in that regicn cf Lane Ontario, ;roceed directly ou; into the Jane with ro terdecy to % g tre s*cre-

line. An EFA rescrt en thenal disc *arges frcm pcwer statices in t esfish do spawn in the vicinity of the site, as Gercestrated by tne large
concentratfors of larvae. The fact that fish may spawn elsewaere in the area shcwed that tN! pl#es from all static *s St.digd *ad defirite
lake dces nct mitigate the 1 ract on tne ichthycplaraten perulaticrs in shore paralleling (and srcre impinging) teadeacies. LD The pi pe fem

Ginna is shown to p arallel the sr re but nct ta ' rcirce Ecn it f cr ascthis area, and does not necessarily d4minish tre Tcrta' ty est1Tates.
In additicn, these statements accear to te in conflict with % C's ccn- ccnsiderabie a distance as the Plames f rom Os. ego cr b re wtie Point'

'; cli. ding recarts on pe;e 5-37, "However, the available data suggest trat Be coint to te trad,e here is trat the Cs= ego and Nice wile ;1fes
impingement af 5 to 15 million fisn per year and entrairrent cf up to 1 pinge on shore fc virtualij their entire lengths. In this res;ect'

p3 22 million larvae and 2 million juven;1es per day are reascrable they are much bette ana!0;s for Sterling t*an Giana 9, teca;se ;1rea

is 5 .tered by Snc<y Point from tre prevailing nes t .trds aN .est to
j pctsibilities. Losses of those magnitudes cculd s@stantially redace,

east crosscurrentrecruitment and standing cro;s on the 'ccal level ."
-a

3ased on these data, we pesdict that Sterling's plee will very'l'

cf ten i cinge on sh:re fcr mcst of its lergth. It is &ccr:aat to
stress this puint trca se New York State ;e plat 1crs 5;ec+ff * rat t*e

m3,

i
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mixing zone srall ret interfere with s;annirg areas, rursery areas, cr discharge may directly cr indirectly -educe recruit ert rates r d
fish mi;raticn rcutes. 4 prev'ously discussed, in '.re EPA's opinicn starding crc;s at the local level (within a 3 r11e radias). La6e
tre available data 1rdicate ttai, the shall0ws of the late 'n frcnt of Ontario fisn peculatices as a wh0le shcuid rct te measurably affected "
Sterlin; are an m crtart s; awning and nurserj area. The VC's analysis
Indicates that tne diareter cf tre area irside the 3*F iscther will at The draf t statement, altrcugh ccrrectly indicating ;ctea tial
ti*es be .vell in excess of cne mile. E ven 'ncue '4ew Ycrk State has set adverse ther al 1* pacts in tre above assess ent, dces nct a;; ear t0

ao numerical 11mits, this is a rather large mixirg zo*e to have to a;creve. take into accourt that the severity cf any plure induced irpact is
species-specific. Cors m ently, a discussicn of pote9tial ther*al

We agree with MC's serary cn page 5-11 t*at the area within the impac's shculd include censideraticn cf a nurter of representative

3*F is0 therm will lie within tr.e rarge 174 to 1160 acres, as ;redicted impcrtant fish species, such as alewife, rairtcw s-ei t, smallmcuth

by tre applicant. However, we disagree with 're applicant's analysis bass. spottail snicer, and salmcnid s;p., urder teth suver ard

in that it suggests (as in Figure 5.2 for avera;e surface coolirg) that winter stress ccnditions. Sore tcpics that s*culd te addressed in

the icw end cf tre range will te the average. The acreage predicticn by this discussicn are:
VC in Table 5.3 is much mere in agreement with EP A dats. Hewever, bcth
the applicant's and V C's analyses are ceficient in that they do rct (1) tre nacter cf cays in tre saTer durirg which t e
incorporate tre shcre huggiag tendencies c? all cbserved planes on tolerance limits cf a given species will te excee:ed,
the soutreast shcre of Lake Cntario.

-

(2) the cecies cf fish that will te attracted to the
Tre craf t statement is alto daficient in its discussicn of the PI"ne during eacn season and the ;ctential mcrtai1ty that ay

effects of the trermal plure on tne spatic ecosystem. For ema*ple, rerlt from this attracticn;

the draf t statement notes the dominance of bluegreen (especial'y
Cscillateria sp.) and greer. algae (Pacdcrina, StaJenstrum and (a, the chante of a facility shutdcwr in wirter and tre

Fediastrum spp.) daring the period extenalng f rom vuly tnroagh p'tential Lill from such a shutd wn;

5ept e - This cccurrence should be related to the presen:e of
the sterling plure and its pctential impact cn the abndance cf (4) the cumalative impact with res;ect 'o ct*er power
bluegreen al;ae during this period. The possibility of exterding plants in the vicinity cf the Sterling f acility (i.e. located
tre bluegreen algae's pericd o f occurrence, as well as their pcten- on the southeast segment of Lake Ontario). NpC states that

tial dominance (as oppcsed to ccdon1 nance ' ith green algal species) the Sterliag discharge alcre may reduce tuth recruit. ment ratesw

srculd alsc be addressed. and the standing crcp within a three-mile radius; based en this
prediction. tre cumulative therwal impact maj te very severe ,

The ten;erature tol9rarce data cited in this review indicate a
pctential detrimental impact on the local yellow acrch pcpulaticn. Cheefcal Eftects
This species re;uires a teverature regime of 40'F cr less for several
mcnths if nCreal reprcddCtive success is to be achieved. bCneter, VC Niagara "ohawk dces FCt Cnicrinate its CPCe-throu;h coolirg water
cites available data from Lane Wcni ,ar demonstrating tnat yelicw penn fer its Lat e Ontario power plants because the silt in the lake adegatelyi
will select temperatures known to sly ;ficantly impair reproducticn, cs prevents fotling cf the ccndenser tutes. 'he applicant, however, plans
is shcwn by their cresence in tre tner-al discharge : ore in midwinter. to cnlorinate for three 20-minute periods a day using 5t0 pcunas per cay
dis potential adverse impact should te consicerel in greater cetail. of sodium hypcchlcrite. In light of the atcve, it is suggested t*at aC

discuss in the firal statement the applicant's prescsed chierinatior
The draf t statement indicates that tre pctential adverse thermal practices,

impacts cn ctrer fish species "'ay cutweign any tenefits, socn as in-
creased fishing pctential as a result of attracticn of fish to the CCMI}ED M ACT CF PCWER PLA'4TS LCCMED ALC'*3 ThE SOUTHEAST SHCC CF#Mplure. These adverse impacts inclade cold shcck, overcrtwdirg, less
cf condition, reduced resistarce to disease, redaced recrccuctise

he cecline Cf the fisrery in tre La.rentian Great Lakes. es;eciallysoccess in scme species, gas tuttle disease, and interference witn wit reference to Lane Ontario, nas teen attriLted to several caut as,snoreline migrations. Pige 5-C5 states un conclasien, the tnermal ncludina-q
(1) ini'1al intensive selective exploitation of certain-Q i

Necies;
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(2) mcdification of drainage basins and tributaries making
many areas of the liticral .cne unsuitable for spa.ning sec (3) decreased survivability cf larvae af ter leavir; tre bested
reprod cti e soccess; area;

(3) exotic marine species; (4) decreased ability to avoid predaticn;

(5) cchancement of ;arasitism and disease in fisres;
(4) pnysical and chemical mcdification of the lakes as a

result Jf industrializatien and urtanization -- Ncn of the (6) local ed blcckage cf alcngshcre *igratinn;
decline of oligotrcphic piscivcre species can be related to
deforestation whicn, coupled with pollution and imp' e rent, (7) ennancement cf locally or regionally eutropnic ccediticrs.
leads to warming and eliminaticn cf spanning areas. Nst cf trese e#fects are ect considere'! in the draf t envircrmental i ;act

"3 "*
The EPA telieves th> pcwer gereraticr in the sout* east quadrant

cf Lake Cntario has significant potential to ctntribute to the further The discussicn of ccrtinec effects in t*e scutreast quadrant of Lame
decline of the fishery resource of the l e. The infra-red imagery Cntario srculd ,ct be limited to ther al pollutien, tut shcaid ircisce
surveydonebyEPAinthesurrerof1970p'l clearly snows tre reed to impingenent and entrainrent ,h th res;ect to iTcirrereat, all plaats
evaluate the combined effects of thermal effluents estrer than just the eC sting, and propcsed for the near future, in tnis quadrant will pull
additive effect of each plant *s it comes on-l tre. Cn Aug2st I, l974* roughly fcur ti nes the amount of water propc5ed fcr Sterling. Extra-
the snoreline of Lake Ontaric from Os. ego to Nine Mile Point was ficwn. palating our previcus figures, this rcu;hly ccrrescends to irgingement
The imagery results shc.ed a continuous trermal field from nest cf of 4 million peards of fish annaally, mitn respect to entrainrert, tFis
Cswego Wartor to as far east of Nine Mile Point as the flig*t regis- re; resent; an annual loss of 10 millinn pounds cf fish, for a t:tal of
tered. Although it is natural for inshcre waters to te sligntly warwer 14 millicn poords annually. This is well over 45 tins the total 1971
than the ambient terperatare, the W rmal field was on the averc;e 4.3 landings of all fish on tre Anerican side of the lake. FCwer production,
to 5.6*F warmer than ambient. Mor<. s r, these elevated temperatures specifically n. clear pcwer producticn, rust te viewed as tre rcst signif-
are apparently caused by the power L ' u*.s in this area of the lake icant artificial precatcr cf fish on the lake,
because the sam trend is not seen for H hore waters farther west cn
the lake, sipp;uy

This flight took place One and one-half years ago. Since that time, The EPA believes that tre prcpcsed cooling syste- design has tne
another large Os. ego Unit #5 tecare operational at tre western end of tne potential to adversely affect tre eccsystem cf Lake Cntario. The large

transect, and Fit ;atrick is new cperaticnal at tne eastern end. Nine volume flow (1936 cfs) required for Once-througn cooling at Sterling
4 increases tne rumcer of organisms s tjected to entrainrent and impiege-Mile Pcint Lnit #2, which is due to tecome operaticnal in 1977, w1

add to tne already high theraal loading in the southeast quadrant r.,f ment by 490 percent over a cicsed cycle cccling system. This coscied
the lake. In effect, the soutneast quadrant of the lake is a mi4irg with organisms Icst due to *re dischar;e plure (effects cf t*er-al
zone frem Os. ego to at least 4 miles east cf Nine Mile Point, the shock, c0Id shock doe to swdden shutdcwn, gas battle disease, stress
limit of the survey. Acceptance of cnce-through cooling at other large of crcwding, and the mal bicckage) may adversely affect not cnly Iccal
base Icad units west of Oswego, such as at Sterling, could cause this species population but the pcpulation cf Lake Cntario as a *cle,

situation to spread f arther west alcog the lake, to the further detri- Entrainment is cf significant impcrtance d.e to me large nuncers cf
N J ment of tne fishery. fish f arvae an2 Juveniles that the Dioicgical data sarvey Hdicated

"' W "i D # * D IN SIU-N The ef fects cf inshcre thermal pollution of nat2ral waters are well
- " decurented It is EPA's understanding that WC will require f arther ecolcgicalq baseline stacies in order to analyze to a greater certainty the aquatic

(1) induce-ent of premature s;a.ning ard hatching impact that may result from once-thrcagn cooling. The EFA concurs wit". _ , ,

this and recornerds that the design cf tre prcpesed cccling system notEP (2) avoidance by salmcnid species; ron-hatching of sa'ronid te finalized until the aquatic impact effects have teen analjzed_,

eggs;
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; era ticnal ex;erlence relative to these nastes. The EFA has also

conducted u tensive research cn inese wastes and t~eir ir; acts at5 % rce Term Estimation selected, licensed, shall w land terial sites.
The asecas waste s:urce te-"s published ty .:C in the draft

Based en analyses of the available informatica, EPA est9atesenvir:nne tal 1rpact statement fcr tre pro;csed Sterl f rg Powee Cecje:t,
tha t te a m al off-site shiprent of

Pegu11 tory G2ide 1.83b.e corsistert with com;risedofa;;roxiately25,000ft[er4:icwdevel,5Clid wastes" will teas giver in Table 3.7 tr the parreters 'r :raf t
00 5:-gallen cr rs, fcr ahowever, %C "as also leciuced Tatle 3.5 ICCC N e M . 9) e

entitled " Principal parameters and ccroit!cns usej in calculatirg The cqaf t environme9tal state ert estigtes t'at
releases of radicactive material In liquid ard gateous effl ert ferm aggroxima tely 13,700 f t* or 1700 55-gallen drums (7430 f t per year
Sterling P wer Freect " Tre use of Table 3.5 t0 calcalate the neicas cf wet sol'd wastes plus 450 55-gallen drums cf cry s: lid wastes) c'
gaseous scurce teres provides s.tstantially different resW ts frcm " low-level solid wastes" will te generated per year. In ceder to
thcse repcrted in Table 3.7. Fcr exa cle, E:a calculated the Iodire- clarify tn~s apparent incensistc9cv, tre final state ent showld
131 source term for the certairrect tutiding . sing Craf t Pe;ulatcry provide the raticnale for this estimate.
Gaide 1.B3 and arrived at a source term of 0.'7 Curies per year. The Dose assess,entEPA tren calculated tre same 5:urce term usirg Table 3.5 data and
arrived at a source tem of C.S9 Caries per year, whicn is -cre * nan
four and cre-half times tne value cttatred usirg the Craf t Pegulatory The draft environnental statement does not ace;uately reflect the

Similarly, EPA calculated the Iodire-I31 scurce term f;r the potential mpacts of the Sterling Eclear Pcwer Prcjtct in t*at itGuide.
auxiliary builairg using the Craf t ;egulatory Caide and arrived a t a makes no esttmates of the eg ected radiaticr acses to representative
value of 0.C045 Curies per year. Usirg Tatie 3.5 data, EPA arrived individuals in the ssrrourding area. Altqc.gn wC will renire t~at the
at a value of 0.0030 Cartes per year. plant be crerated in accordance with Appeadix I to 10 CR 50, =nich

places an opper limit on the dose, tnis aces not re: resent an assess-
The EPA realizes that the data ar.d techniques for M scurce tem ment of the expected doses to the individ a1 receivirg waximum encsere.calculaticn contained in Craf t Regulatory Guide I.Ee recresert much further, the draf t statement dces not indicate w* ether reas0 rat?e design

actual operating experience, and that use of this Guide can te ccc- changes will be available to ensare that the ctjectives of A;perdix !
sidered the test method f:r scurce term calculations. Inccrporating can te achieved withcut affecting the reliacility of the olant. a
parameters such as thcse in Table 3.5, hcwever, ctscures the metecd by understand that modification of MC source ter s and dase models M
which tre sowrce terms are calculated. The resslt is that the draft expected to be completed in the near fature.
stateent does not present a clear picture of tne envircreental trcact is not expected to be one cperaticnal tefore 1934,Since the Sterl:rg plantMC has sufficientof the planced acticn, time to incorporate in the final statement estimates cf dcses to these

individwals who will receive a maximum eg asure.
In order to correct this sitaation, EFA suggests that NCC provide

a table of para eters in the final envircrrental state e t trat can te The EPA has calcalated the dcses that maxkally encsec individuals
used to verify the various gasecas scurce terms based on Craft Reguia- are ege:ted to receive, based on tre scuece terms given in tre crafttory Guide 1.EB. statement The ress , nnich are presented in Table 1 (attacred), arebased en EPA'. A!py st computer code.

.e are providing these detailedRadicactive astt *an gement dose estimates in order to stress the incertance cf e2 W g s # evalu-
ati:ns early in the licensing review precess. Early evaluation will

It appears that %C has urderestimated the amcunt of "Ich-level indicate wrether improvements In plant effluent ccetroi techrology are
needed, arc afl1 allcw their timely impie eatation. Sirne pa thways tosolid wastes" that will be produced by tre preccsed plant seversi
the r2ximally exposed inrividual may charge during the plant's lifetime,references are available pertinent to this subject. The At:mic

Energy Carriss ion's (ncw VC) concluding s ta tement to its rulemak ir; the applicant, as part of the cceraticral environmental mcnitar4ng
croceedings en Appendix ! to 13 CPR 50 contains imprcveu estiTates program, should periodically audit the loca tions of rearty la ctating
of icw level sclid radwastes arccucea daH ng nuclear ecwer plant cows ter goats) to determine the worst-case human irtake. This prece-
cperaticns The Oak Ridge Natioral Latorat:ry (:ZL) nas published dare wcuid per-it dete' tration of the criti;al receptor. We have
"A Critical Review of Solid Padioactive aste Practices at w lear reviewed the applicant's pre;osed Operaticnal er
Power Plants" (CML - 4924), =nich provides a corpilaticn of U n am and have found it to be c;cerekersive virc ee-tal mcnitcring
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ne are encouraged tnat W: is new calculating a pctential acnual (mter the President's peerganization Plan b 3 Of IUC, EE A 15
Inis effcrt represents a partial evaluation responsible fcr establishing gereral'y a;;11catie ervircr entaldcse to the U.S. pcculatten.

of the total pctential erviremental dcse comitrents (E;C) f H-3, vr-c5, radiaticn prctection standards to limit .crecessary radiaticn eccs.res
#1c" .e tave and radteact',e materials in tre ;e-eral eavir:rrent resul t' ; fren

C-14, icdines , and "particulates ," a-c i s a ceter*ina ti cn rcrmal cpe a tions of facilities that are part cf tre uranian f el cfcle.urced fer several years. Of course, several of these radioisatepes,
particularly C-14 and Kr-25, =fil ccntritote to Icng-te , pc;ulatice d:se ;h, gpa has : nclued *Nat envircnrental radiation standards f:r raclear
impacts on a wai' elde basis nct just or a reticral cre. Bec3 se the pcwe* industry c;erations should tame into axount tctal radiaticn dcse
draft statement .) places only an arnsal ECC ltm t en the discharge of to ;c;ulation, maximum individaal d;se. tee risk of healtn effects
these radictsotupes, (2) assesses the dose delivered trir; only the 50 attr1tutable to these deses (ircluding the fsture risks arisir; fecn
years followirj each release, and (3) assJnes a ;cculaticn cf constant the release of lorg-lived radicruclides *a tre en vi rceTee t ), a*d *Me

size, it does not reflect tre total envircrrental r;act. Assess-ent Of ef fecti veress aad costs of ef fl.ent control tecencicgy. 'he pr=csed

the total impact would (1) inc;rporate the projected release over the standards are expressed in teres of irdiv1Lal d:se I&its to eters
lifetine of the facility (rather than jast the an%al releasel, (2) ex- cf t*e general public ard limits ca quartities of certain Iceg-li,ed
tend to several half-lives of 100 years, teyond tne period of release. radicactive materials in the general envircrrent.
(3) consider, at least qualitatively or generically, the work wide
impacts, and (4) consider a growing expcs-d pcpulatten. The epa A dccament entitled "Ervirce-ental Serv *y cf the tranie Fsel
suggests that future assessments recognize these influerces en the Cycle" WASH 1:43) was issued by AEC in cenjur:ticn with a regalatinn
total envircnmental impact or specify the limitations of t*e mcdel (10 CFR 50, Appendix C) f or a;plicaticn in corpleting the cost-terefit

analysis for *ndividual light-.ater reac'Or envirarrental reviews (39used. F.R. 141M). This dccarent is used by VC in draf t state"ents to
assess the ircremental envircenental impacts t*at can be attrib tedReactor Accidents to f.el cycle compcrents whicn su; pert nutiear gewer plants. T*is

The EPA has examired the MC analyses of accidents and their approach a; pears to te adetaate for plants currently urder corstder-
potential risks. The analyses were develoced by NRC in the ccurse of atico, ard estimates of the incremental mpacts of th* Sterlin g P:weri

its engineering evaluation of reactor safety in the design of n;cicar Frodect are reasonable. Mcwever, as suc cur coments cn tre
19, 1973),'gested inif this a; preach is to te asedplants. Since these issues are ccmen to all nuclear piants cf a proposed ru emakirg (Jaruaryt

given type. EFA concurs with NPC's generic approach to accident for future plants, it is tmpcrtant fcr VC to pericdically review and
evaluation. The MC is expected to centinue the efforts initiated by update the information and assessment techr % es used. NE A 'ntends
AEC to ensure safety through plant design and accident analyses in to ncnitor develcpments in the fuel cycle area that are reievant to
the licensing prccess en a case-by-case basis. cortinued improvement in assessing envircnnental impact 3.

In 1372, AEC initiated an ef f ort to examire reactor safety and the ;he samary presentation (Table 5.9) on the envircr-ee 1 effects
resultant envirceental ccnsequences and risks on a more quartitative of the urantum fuel cycle addresses crly tre incremental ervircreental
basis. The EPA continues to suppcrt this effort. On August 20, 1974, impacts expected to result from the operatier cf a roni,al 1:CC %
AEC iss ed for publ,c coment the draf t peactor Safety Stedy (MSH T4C0J a nuclear reactor. Hewever, there are impac es associated wita tre

which was the product cf an extersive eff art to quantifj tre risks ultimate dispcsal cf wastes which, to cur kn0wledge, nave act jet

associated with lignt-water-cooled nuclear pcwer plants. n e EDA's been adequately evaluated or are largely unknown. These impacts
review of this decurent included in-house and contractaral ef ferts, and include:
culminated in the release of final Agency coments en August 15, 1975.
Initial corrents were issued on Novecter 27, 1974 The EFA concluded corrit ent of land and rescurces fcr an ultimate dispesul site;

that the Reacter Safety Study represents two comprehensive and useful
analyses of risks associated with light-water reactors. At present, Ecccomic and resource comi*-ents cf fat.re gereratiuos, in.

EPA is reviewing the final Reacter Safety Study, which was released by ciuding societal and Instituticnal comitments;
) R on Novemter 4, 1975. The current review, which also 1rvolves in.

N house and contractual efferts, is expected to te completed in April 1975: Economic, resource, and energy ccsts cf ultimate waste dispcsal
at that tik , EPA will publish final evaluations in psblic corrents, as balanced against the Psent benefits realized ty erergy

predaction,
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whfle EPA reccgnizes that the individual ruclear ;cwer plant this gereric approacn (40 F.R. ICCS) ty adding a table to its regulatices.

environrental statements may rct be the prc;er vehicle fcr assessirg (10 CFR Part 51) which sacrarizes tre envircoreetal inacts ressiting
these consideraticns, the environrental statements can, ard shcuid, from tre transportation cf radicactive materials to and from light-water

3 reactors. This regulation pere'ts the use of the impact values listedindicate any pertinent studies (ard their expected ccmpletion dates,
whicn are teing conducted by NRC cr cther resporsibie agercies. if in tre table in lieu of assessing *he transpcrtation & pact for irdivid-
no such effcrts can te docamented, NRC shculd either include these usi reacter licensing acticns if certain conditions are met. Since the
considerations in an updated version of a4H-IM or syald urge EPCA Sterling Power Plant appears to meet these cceditions and since EPA
to consider them in studies directed at develocing an uitimate radio- agrees that the transportation impact values in tre table are resscrable,
active waste dispcsal technology. the generic approach appears adequate for the Sterling Project

Hi e-level Waste Managenert Tne impact valae for routire transpcrtation cf radioactive materials
has been set at a level which covers 90 percent C. the reactcrs currently

The techniques and procedares used to marage higblevel radio- operating or under constructicn. The tasis for the impact, or risk, of
active wastes will have an impact en the env1renrent To a certain transpcrtation accidents is nct as clearly deff red. At present, EPA,
extent, these impacts can te directly related to the individual ERCA, and NRC are each attempting to more fully assess the radioicgical
project tecause the reprocessing of spent fel from each rew facility impact of transportation acc1 dents. As the gaantitative results of
will ccrtribute to the total waste pecblem. How her, EPA cencurs these analyses tecome available, EPA intends to review the acceptatility
witn hRC's generic approach to waste management impacts. As part of of the potential transpcrtatten risks. The EPA will make known its
tais ef fert, AEC, en Septemt'er 10, 1974, issaed fcr corrent a draf t views on any environmentally uracceptable conditfors related tJ trars-
statement entitled, "Tne Management of Comercial Hig'-Level 3"d portaticn. On the basis of present information, EPA telieves that there
Transuranium-Contaminated Radicactive Waste" (aASH-153.1 is no undue risk of transpcrtation accidents associated with the Sterltrg

Nuclear Pcwer Plant.
Though a comprenensive long-range plan fer managing radicactive

wastes has not yet teen fully demonstrated, acceptance of the continued
developaent of corrercial nuclear power is based on the telief trat the
technology to safely manage such wastes can te devised. The EPA is
available to assist both NRC and ERCA in their efferts to develop an
environmentally acceptable waste management program to meet this critical
need. In this regara EPA provided extensive corrents en WASH-1539 en
Ncvember 21, 19 M. Cur major criticism was that the draft state"'ent
lacked a program for arriving at a satisfactory method cf " ultimate"
hign-level waste dispcsa". We believe this is a pecclem which should
te resolved in a timely marrer becaase the United States is ccmritting
an increasingly significant pcrtien of its resources to nuclear power,
and waste materials frcm the cperating plants are steadily accurulating.
Tne ECA now intends to prepare a rew draft statement which will discuss
waste management and emphasize ultimate disposal in a more corprehensive
manner. The EPA corcurs wi th this decisien. We will review the new
draf t statement when it is issued and will provide public coments.

Transportation

In its earlier revie=.5 of the environmental impacts of transacrtation
of radioactive material, EPA agreed with AEC that many ascects of this
program could test te treated . = generic tasis. The NRC has ccdified
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Table 1

Estimated Dones To Individuals

Thyroid Dose (m r es> /y r)

Lication Distance / Direction (a) Milk togestion(D) Inhalation (C) Vegetable Consumption (d)

Site Boundary 0.7 mi (1190m) NSE 1 <1

Nearest Residence (*) 0.7 mi (1190m) NNE <1 <1

Nearest Farm ( h ietry) 2.0 mi (1220n) S <1 <1

N)Ne a r eas t Identl' rd Cews

8a. 1.3 mi (2090m) ESE 6.7

b. 1.6 mi (2570m) SSW 3.8(8)
IE)c. 1.3 mi ( 2090ra) S5E 4.8

N
d. 1.1 mi (1770m) ENE 19.0I8) "

(a) Baset on Envirereental Feport, or estimates from information contained therein.

(b) Dose to a e nwnth old infant, aesuming a 1 liter / day milk consumption, 50% elemental iodine, a milk / air
concentration facter of 1240 and a 6 month grazing facter.

(c) Doee to a 4 year old child.

year old chi 1J, assuming a 13 kilogram / year vegetable consumption.(d) lbse to a *

(e) The nearest residence was assumed for conservatism to be at the closest site boundary.

(f) The nesseet identified cc , are currently locatew within the exclusion zone.

(g) krA is currently re-evaluating available data on parameters involved in the transfer of iodine through the
environment to human receptors via animals' milk. The estimates presented herein were calculated from the
existing tPA model.
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16-21, 1975 V'erican Nuclear Society meeting. San Franciscc, to tFe Ccm ission far c c,r s i d e ra t i e n ir the pre;aretion of the f1nal
Califernia. state ent.

6. U.S. Environmental Protection Agency. May 1974, a pE" Procra W 5f r ary and Cerclusions section (page tii) indicates that a cme-
- A Corputer Ccde fcr Calculating Coses, Perulation Y'*s, trro / system will te used to cocl tAe pow r plant e daast steam.Manual

end Ground Cecositicns Due to Atres:reric Emissions of Cacienuclides. b>e ver, s ec t10,,s 1. 2 and 0. 2.1. 7 ir dic a t e that there is sigrificant
EPA-520/1-7 Q C4 untertairty as to the v;e cf cecl1r g sy sten to be used, arising f rom

the n ed for *te a; plicant to ottain Environr+ntal Prctection A ercye .

a nrowal f:r use of a once-tnrow;t system. and from the fa:t that tte
n; staff requires further inf;rr.ation tefore rea;nir,g a c;rclusiCn
en the envircnretal acceptability of the proposed CN e-tFrougn
cocling systerr. '.se tellewe that tre Suvary and Ccnclusicrs section
snc uld disclose this uncertairty cn this imortant r.atter.

~ ) Table 2 (page D-5) indicates Ic.er capital ccst for a ru: lear plant
using cooling towers as com;ared to a nuclear plant using once-th

,

-*

coolina.( n ~ Ttis does not seem reasonatie ccnsidering that use of cooling
towers usually involves a capital cost per.alty. It is noted that the
a:plicart has estimted (9.2.1.1, pages 9-10) a $33 rrillicn penalty
for us? cf natural draf t wet toclin, towers.
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S T A TE t.iN> dE Ril!Y C F s!N Y CG K & $f0~-

menrummum $ g - ccutar c, urs eso asce o oswtoc. e + pg g%j-4

v, . ,, % s..-

5+N- So-yggm . , m %gf
-

9m c3 'Yi+ei tWs - 1 e r ** .- ece ' ne'==' - " mat Fnvir ' m 'al-

re,-n -a . c a i , -stm a ,a
.

ae r m r i'r" * " -it

To v.cm it =sy nn ee rn :

I wish to respar.1 to the follwing na tifi cs in '"a irs ft .. ri r%Le n t al
ststetan+ Nbliohel recenter, I P

Pi rs t vu ;n re.r sr i t o f ue L$ inJ aca rs : As an sc*ive field c rn1t* -gist
with nastly 10 y*ars e perience in Csvec Onnty, I w M1 like ta cnt er.1 * hat
allminstiva of any nesting Shs:T-shinnai Hawks in our srea is unwise. 2 13
species has de :line l irss tically in * his ar** in 'ha past 3 yesrs and he .; sa
af even one nesting pair is s i /ni fi c u t in tnat it my ra p re s en t as an s l ie r st le
p r p ert ivn a f the lxal ccur.ty t r**dlng ,-; ulati cn. S state that such cana t ruc-
ti vill have onl/ rin c r e f fec t s i pon regi and trea ding pcy11ationa is depenleat

9 salf an i ^ *he r activa fiel$ t s e rve rs ,,upo 4 vhat one ie fi n e s a.3 *he ra gicn . /

msy na*e a t at a.1 o f 2-5 Zh srp w hinr.e 1 H sw As f;r Psvego and ncrthern Cayugs Caeties
f; r su ent i re s umme r. I would ssy that y Zharpie ;eir vald rep resent a t zsi de r-

8

stle pertien o f . cal ra.ricnal populations.

'| ( 'j '
<>

On paga 5-20 the subject of tiri collisi ns with fstal1*ies by sist*nd thtt 'f d b <~ t h- M tM ,/x

"tirl mur*ality" cannat te analycc i st this time, but is cc.t expecte d to te se ve re" s
i,

wish to pei * cut that a special set of circum- ris a pestict a f "sa va rity", a

stances paculisr to large bciles of vster is at work alcng the store af Late Ontaria. 1
A

%ny birts whis*. mierste over wate r tend to fly very lev, rising grsiually to much q -

higher heief.ts :pon ens.cun'e ring isni. 1 23 , tall str 2tures cf any hini ecnstructed ,
. (A

within s mile or ac of such to11es of water =ay tend ta tsve scre bird callisicns
thaa crrasponiing strutures elsewhere , kny *1mes in :ny fiell worn I hsve no te 1 m r
birla in the fall ap;r.achir.g frun the laae only inches ale va t he vat.c r. I have
recaris af Gneidarstle mortality of bir14 agsinst tumters of structures cn the Q% ,-

campus cf the st at e unive rsity, Ccilege at Cswego, h ing 177L-75 that I will p
s up ply g c n re 1ue s t S ach mcrtality may ncticeatly relaca pepulatians on each , ,

i Iinatsace sn1 when s uch effects are compczie t cumulative. Se effects here upon
migrstory b iri populati;ns are censi derstle. Such sc rtality, I believe , is T11te , pg
s igni fic ant in areas along the lines and tall s tructuras s uch as plants , cooling

'

O,
* ave rs , an 1 t rsns mi s s ic.n lines will c;mpoun d the ymblem.

I I

It 1:: stated - i 8 tl at the Uterling Site has wetlani habitat * hat "will be v7
(O ''minimally e f fe cte d" . s us p e c t t h at even minmal e ffects in these days of rspid {-

''

shrinkage of vsluable we t l an is i s unne ce s s ary when the re a re n a ve ti sn is to te
sffec*e1 on the :inna Site.

In additian ta the afarementionel consi derstians I feel * h at a very important
a44aea+4nn --d'N the aras has been overlac e d. Se Ztering Site is one ofm

the large s t chunks o f reia.4vely unlistu-be i habitat alcng the easw n ; art of Late . ,-

Cntario. In my crinien, it is v -e the few sites that could success. lly support " . ~r

3908 s
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New Ycrk State Departrnent of Environrnenta1 Conservat. ion
A w ;t R ..i , A . , %. * Y m 1.'33d

hog fen Rm
C mnw s s iorer

$7ATI Ci s

,-

N
t r'h 13, 19'c Ce m e ts c , thec

[w
Pece$er 13 /5

Cr 1ca ot %cicar T.ea M r..";;latar-
Nuclea r Feculatcry cm is sica U.S. ' clea r reg.latc ry cc missica
-

TJ535 C.iashington, D. (..
Craft E:xircr:.~ .11 s ta t e .e,2

.

Attentiar- Utrec:ct, .l ~
Divisien of eactor Licer, ng relat-J to :.e Ce n.s t me - g, o g

Pe tr Sir. Sterling Tc, cr Project thit 1

Tne S are of New York has crpleted its review ef the ' aaf t E0ches ter Cas ar"1 El N !ric Carparatien L1
Environ ental at iter.ent related to tLe const ruct ien o f Lterling Pa,er ,-

Froject Un * , (NJ et Na. 59 50-4S5) . Ti e St atement was prepared
7'by the Nuclear t gulat:ry C u cissio ,'s Office of Nuclear Peactor Nclet ' o. ST? 5'). 3 3

Prgul.ition and published in 1Weder 19 75.

In preparing the attad el cc: rents, we h.sve taken into corsideration.

the vie s of all appropriate Stat, agencies includir.g the Ww Ycrk State
Atonic t.nergy Council. ".my of the corrents are quite cetailed and
directed to very specific soints in the draf t enviromertal state ent with
the ir. tent of clarifyir.g and 1 provir.g the Cur: ission's final er.viron-
rental statement

Sincerely,
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We c agest the us. cf carling tcwers tc further censidered,
,. 3 r t ic a l a r ly as the c r if " a r., s e s s m e n t cn pag 2 9-20 irlicates

on *he 12 sis o! aquatic irfac- closed-cycle sytte:L"
,

would te cu;erior to the prc;^ red system.' In this reg 3rd,
we 13 net believe the 4 7, lic a .t has ;<-cMirated that r. u

sienifictr. d2 age to or de radaticn ut t is' and wildli*e,
^

their habitat, or human use we.ald 0: ur f rc n c.r ce-thraugh
coolin~ Tr.erefore, we u r p' furtr#T a a dtrdtion 3+ thic
is;ue unlecs the a p p l; c ar. t e in s at is f a--t rily der 0n3 * ra te

tt> acceptability of cnce-thrcagh ccoling.
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Table B 1. Summary of land uw of plant assoustions
of the Sterling aste

Land
Claso f sc ationi

Aa es Perc ent

Beech maple upland forest

Nat.;ral comrnunities

Mature hardwoods 51 2
Young ',ardwucx! formt 695 27
Scru b 197 8
Abandoned tsds 147 6

%btotal 1090 42

Man dominated communities
Cel:ivated f.eids 674 26
Pastur es 491 19
Or char ds 71 3

Pine plantations 14 <1
Ressdential 49 2

kbtuta: 1299 50

Total 2389 92

Etr+ ash lowland forest

Nats al communitiesr

Wooded swamo 179 7

Snub swamp 20 <1
Inland deep freshwater marsh 07 '1

Ssbtotal 139 7 8

Man <',ominated communities

Tined fields 2 <1
Pastare 0. 5 <1

Su' total 25 <1o

Totat 202 2 8

Grand total 2591 2 100

Suce. E R. Table 2.7 33. Rev. 3

'1 ' ,
/ |v c i J[
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Table B.2. Habetat. soet conditions, and distribution of the protected pk ents on the
Sterfing s6te

Speoes - Sta tu s' Habdat Sods S.tr distnbution

0 #Tree clubmoss Com mon Moist wmxis and txyg margens' Acid Abundant eri eritermet. ate bedwoods
(L ycopodium

obscurum)
Ground pine Com mon * Woo <ts and rotk y slopes # Aod' Abundant in intermediate hardworxis

(L. complanatum)
Christmas fern Com'1 un* Wuods and open thKhets# Common in wuxied swamps

(Poly s tichum

acros tschmks)
8La ty fern C mmon Muist woods. mectows. Un(ommon. occuenng in young

(4 thryriu m and streamt>ank s' awn hedwoods
fahs femina)

Spenulose wood fern Common # Moist woods and twrik s# Atmndant in woodm1 swamps
(Dryoo teres
spinu!Osa)

Abundant in matu e and iritermeiidre 7St.nking teniamin Common * Moist woods' # r

(7*rs!Iium hardwomis
erec tum)

8Lary flowered Common RKh moist woods.' Abundant in mature awf enter Tediate
dtr iH iu m rech woods hardwoods

(T. grandiflorum)
e e.tRattlesnake plantain R ars Dry woods.' wuodtands# Unwmmon, one speamen u, Hec ted in

(Goo 4ers p.) scrub commonat v adjacent to a
sc rub- matur. .'d field area

* Status refers to occurrerwe and abundance en New York State

*J S. Smith, personal communication with the apphs. ant Janusy 15 and 17,1975.

'H. A. Gleasori. New Brotton and Brown litustrated F|ars of he Northeastem Linited Stat =s and Ad acent Canada, He nert, , m3 i

* Pubhshing Company, incorporsted. New York.1968.
N)_ . . . .

,_
#R T. Peterscn and M. McKenny, A Feld Guide to W,!dflowwrs, Hoveton Mothn Company, Boston,1968.

'Goodvera p@scens is considered inhequent, a!i other speoes are rare

'J S. Smith, Contr.to..ans of the Flora of Centr al New York - 1. Buu No 338, New York State Moem. The
p.J Universetv of the State of New York,1945.[s ,

- - .
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Tetde B 3. Observed wildtife species and ecofug cal groups at the Sterhng ute
_ _ _ _ ___

Perc ent
[ toh>g e,st 7oup, Her peides Mamma i B,rds Totalt

of total

Utnywtous 1 3 17 21 11.7

Cropland - *ettand 0 0 17 17 95
Ter r estrial 2 8 17 27 15.1

Ur t>an - w oodland 0 1 32 33 18 5

Ur ban -- cr outand 0 0 1 1 05
Ur tan - f ar mland 0 0 3 3 16
Cropland - be ushland 0 0 2 2 1.1

Cropland 0 0 1 1 05
Shrsbiand - woodf and - wetland 4 1 8 13 73

St robland -wowstand 0 4 6 33
Shr u bland 0 0 1 1 05
W w Uand 0 2 10 12 67

*
1 3 5 28F or est

Wet:and 8 1 18 27 15.1

Swamp sesies 1 0 0 1 05
Lentic wetland 0 0 6 6 33
Pond-freshwater marsh 0 0 2 2 11

Total 17 19 142 178 100

'E colog tal groups

Habitat distr it,ution Numtwe ut K er'ds of hat. itats

code hatu ta t s (Soortes 1 - 6)

U t> n iu tou s 12 to 16 All types of aquaTK ano tefintrial hetutats

Cropu nd wetland 2 to 10 Crop |and. pastures, pr air ies, t wer s. str eams, mar shes, purwis,

lak e, o( ean, and lands a

T er r estrial 7 to 11 Ali t y pes of terrestrial hatutats

Ui t;an - wood;and 2 to 7 Cit'es. to*rs, vih wes, f ar mv ar ds, thuk ets, openwoods,
forests, swamps, arid bor.js

Ut br n--u opland 2 to 5 Cittes. towns, vinaps, f armyar ds, croplands, pastures, and
pr arr ies

Restrated cr opland 1 f aeids, abandcned fields, hayfields croplands

Shrubland - woodland 5 to 7 Deser ts, shrublands. tsKk ets, agenwoods, forests, swamps,
and bogs

hidla 3d 2 to t TI,.(k ets, openwooth for ests, s.,amus, arw.1 txigs

Restr'cted forest 1 F orests

Wetf and 2 ta 9 Swamps, txigs, r Net s, sti cams, marst ponds, lak es, ocean.c.

and tundra

Rntracted swamp 1 Swamps amt bogs

Lentic wetland 2 t<, 4 Marsh, ponds, lake, ocean.c. ard turdra

Pond freshv ater mar sh 2 Massh and ponds

Sou r( es.

1 C S Ratanns, B Brun, and H S. Zsm, A Garde to Foeld /dentificaroon - Biras of IVorth An.eroca,
Golden Press, New York,1966

2 H H Collins, Comp /ert Gud to American Wild /de, Hargr and Brothers, New York,1959.
3 R. T Peterson,4 feV Gud to nestern Bsrds, Houghton M ff on Company, Boston, Mass ,1961.
4 A T. Peter son, A field God to the Birds of Texas, Houghton Mi f hn Company, Boston, Mass ,f

1963.
5. R Conant, A /seld God to Repri/cs and 4mp/nbeans, Houghton M'ff hn Company, Boston, Mass.,

1958
6. W. H " i t and R . . Grossenheider,4 fic/d Gud to the Mammals, Hougt ton Mif f hn Company,

Boston, Mass ,1964

7
< .r '',1- 3

3 qa ,p-
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Table B 4 Important wildhf e soecies observed on the Sterling sue

Swc'es S t a t u s'

8Ubiqwtous

Common opossum. C.sse'phis n'ars<<p,st,s G
Common snge, Cspella pa/hnaga G

Cropland -wetland

Cansaa qme, orrra can.mter's:s G
Manant Acas clar r%,v hos G,Tsi

Mar sh bank , C r 'os .. , a reus AL
American tuot, f ol - a ao err < sna G

Terrennal

lipngra l West.el. Sf,,stt*'J bei ara f

Str iped sk ursk, Afech, t s n't ph, t s F

Reu tu n, Vuives to tus G. F
Was nichuc k , afare ot.4 n ona. GF
E ste> n cott antal, !> lsars flo o.fanos G
See row hawk, Fa/co sp.vvern,s BL
Ring net ked pheasan t, P6ss, anus c o,i h,cus G
Moor mng dove, Erns <dara my rc ra G
Bes e k 's seen. Thryomsnes tews. a us BL

Urban -woodland

E aster n tAuebrd, S,J/ a se/<3 Ps

V+ne gt estre ak , P:n~ ois ena. tes tor Ps

Restrmted cropland

Henvun's spa ton, Feuerherbulos bens /0me BLr

Shrubland-woodland

hh teta | deer, Caixo :eus vergaminus G
Americon womicot k, Ph</che/a n nor G

Woodland

Gaccoun, Procyan totor F

Sha p shmned h aw k , A. ( <su rer str arm s E s, B L

Huf f ed gr cvr,e, 801.ssa o mte!ius G

Restncted forest

Wnod frog. Hsne sy tratwa Re
E astern gr ay squ.rral, fa rurus c oro/socos's G. R e
Goshas h , Ar civo ter gen' la Re
Bar red owl, Str, r vera Re
Ha r v womipt > er, De, drocopos v !!asus Re

Wetland

Bou'rog. Rana tare steena G
C<wman snappeg tar t'e. Cnelydra sevotena serpotina G
Black dock ,4"es rotrSvs G
Wood duc k , 4, = svocsa G

Qm n a .% m
< .' 's
/ C [, LLL

. < , .;
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Tat >ie B 4 (ce -tinued)

Su oes Stat /e

L >mmon +Mene, e, B s. enha.a c languta G
B Pehead. E nephaia abevia G

Hed breasted mergeser, Wrp,s errarror G
B al J eayie. Hai,are ros leut os eph.#6,s E

'hpr ey. Pam!wt ha baetus 'J , B L . e

Reit kted twamp

E astern gr a, tree 6 eg, Hp /a versa olv verss olor Re

Lentic wetlani

Oh! wuaa. C/resla h> emal.s G

White pngyd suiter, Olann tra OY)iJndi 0

Pond-freshwater marsh

Blae wer'ged teal Anas d< scots G

Common Whnuie. Galanu/a c hlorovi,s G

_ _

* Status ca' err es
E - emej an<p r e<1 S m e 21

E s erwla gert=1 for a subste. e (Soute 1)n

e . en414nger e<t u t hin a raq,on tm.t rm t nat.onaHy (S >urce 41

U- statos uni er tain (Sou te i tr

Us- status uncer ta.n Nr a wtAreves ISoun e h
Ps periphe, af for a wtspec ,es (Sourte 14

BL 1976 Nitaanal Au&tann ' B Le L nt" {Suurc e 2)
G - gam e g;e(ies
F fur tearing mamma;s of etonomical emportanc e

Re - reste n toi habitat twef erent e
OSee T ar.ie B 3 for dew r iption of Hati, tat D istr.tnut'on Cales

Sou'c es

1 US Depas tment of I nta .or . B u r eau of S por t F isner .es arvi W adl.fe, Of f n e of
E ndanger ed Spar es and f r''er national Ac tivities Thererened P,i/dhfe of (e U'rsted

Srares. U S Gaver nment Pr .nting Of f.te Wad,irwtun. D C ,19 73
2 N et .onal Auduton B te L ist, Amencan B.eds 2 7mi, National Audutn>n Sovet y

( Dec err.t er 1975)
3 Um+1 States Department of Interior. F nr. and W ildl ie Ser= n e. Unsted Sra'es f ist

of En4 roped fauna. U S Government Printing Off4 e W ashington. O C .19 74
4 L H Du aper, ed , Erusagred and En virrated Spenes on Kansas Ser is 1 4. (1t att

I to te putmst.ed)
5 (nvrronmen tal Plan for hew York Svare New York S t ate D epar tmen t of

E nvironmental Conservation, pr ehrmnar y edition

Table B 5. Acreage of commercial forest wittun New York State

Ontario-
Cayuga 5-mde

Forest type State Mohawk Site
County radius

Plain

Beech-maple NA NA NA 6078 746

Elm-ash NA NA NA 426 179

Subtotal 875.000 280.000 130,800 6504 925

Total forest acrear, all types 12,002.000 1.510.000 130.800 6504 925

Sorrces-
1. H. W. Luti, 4 forest Atlas of Me Norecast. U S. Government Prent.ng Office. Washington,

D.C., 1968.
2. G . R. Ar mstrong. The Timber Resources of New Yor* , U S. Government Printing Offics

Washington, D C.,1956.
3. Rochester Gas and Electric Company, Sterling Powr Protect Nudear Unit 1, Applicant's Envirc.n-

mental Report, Docket No. STN. 50 485.
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TaNo B.6. Fish abundance at Genna," Lake Ontario,1973 - average number of
fish captured per gellnet pur day and percent of total

Comenon name Scientific name Number Percent of tota'

Whste pesch Roccus amerrcana 89.1 30 6
Alewefe Alosa pseudaharrams 73.3 25.1
Smelt Ov.eus mordas 66.3 22 7
Spottail shines Notropis hud:onius 25.2 86
Lake chub r%bopes pluavhes 8.3 28
'.Wte sucker Carosromus comme,mni 66 2.3
Smailmouth tws Micropterus dolomoeui 5. 7 2.0
Car p Gprinus carpoo 5.0 1.7
Gsztard shad Dorosoma cepedianum 4.1 14
Rock bass Ambloplites rupestres 4.0 1.4
Pumpk inseed Lepomes gehbosus 1.3 0.4
Yenow perch Perca flavescens 08 03
W1nte bass Morone chrysops 06 0.2
Brown buchead Ictalurus nebulosus 03 0.1
En.erald shiner Notropas atherinoides 0.2 0.1
Freshwater deum Aplodiaorus runniens 0.1 < 0.1
Chinook salmon Oncorhyncnus eschanytschs 0.1 < 0.1
Coho salmon Chcorhynchus kisutch 0.1 < 0.1
Rainbow trout Salmo pa<rdneri 0.1 < 0.1
Bluegsil Lepomis macrochorus 0.1 < 0.1
Johnny dat ter Erbeosroma nryum 0.05 < 0.1
Longnosa date Rhinichthys cataracae 0.05 <01
Goldhsh Carassius auratus 0 02 <01
Hognose sucker Hypeneloum ni7 cans 0 02 < 0.1i

*35 mdes WSW of the Sterhng site.
Sourc e ER.p.2.7-10.

TaNe B.7. Fishes found in the Nine Mile Point area

Common name Scientific name

Decreasing order of yearly abundance

Ahwste Alosa pseudoharengus
Yellow perch Perca //avescens
White perch Morone amencana
Nortbeen redhorse sucker Monosrome sp
Rock bass AmNoplites rupestris
Smanmouth bass Mcropterus dolomieui
Bluegs|| so sh Leponvs macrochirus

Brown buuhead Ictalurus nebulosus

Other fishes in the area

Carp Cypernus carpio
Coho salmon Oncorhynchus kisurch
Wadtyt StCostedron votreum votreu n
Smee t Osmerus mordan
G,trard shad Dorcsoma cepedianum
Whtte bass Morone chrysops
Bowfin Amea calva
Black crapwe Pomonis orgromaculatus
Mennows Notropis spp.

Northern mke Esox lucius
White sucker Catostomus commersoni
Lake whttettsh Coregonus clupeaformis

71E G' q
Source D4 rectorate of Licensing. U S. Atomic Energy / 6 v iVV

Commissson, final Envorontren tal Sta temen t. None M;le

Point Nuclear Station. Unit 2, Docket No SO410, June } *i qmns

>1973. /L { _g



Table B.8. Spswr.eng, food habits, and importance o' f *es abundant in the Sterling area of Lake Ontario
_ -_

Spawning

ntal Time / temperature ( F) P; ace
car e

Alewife No 55-72 6-12 in. deep m vegetation Zooplar kton. insects, crustacea. F or age

Late May to early August small fish

Yellow perch No 44-54 inshore at night Senali cru,taceans, insect larvae, Sport, commercial, food
April and May small fish

White perch No Ap.il, May, and June Fine gravel near shallosv areas Plank ton, insect larvae, crustaceans, Commercial, f ood, sport
large mvertebrates

CD
Rock bass Yes 70-78 Nest in a gravel ted insects and other small invertebrates, F ood, sport 6

June, July crayfishes, small fishes, lar ge insects

Smatimouth bass Yes 65 or atnve Nest in a depression circular Small animals in shallow water Commercial, f ood. sport

Bluegill sunfish Yes 80-90 Nests on und beaches or Crustaceans, insects, cray fishes, fishes Food, sport
June, July gravel bars

Brown bullhead Yes 65 or above Nest Crustaceans, insect larvae, fish, fish Sport, feod
May, June eggs, mailusce, plants

Smelt No April, May Shattow, undv beaches Plank ton, fingerna.I clams, smelt Commercial, food
at cold temperature young shiners

. _ -
__

Sourc : Directorate of Licensing, U.S. Atomic Energy Commission, Final Eov ronmental Srarement, N,ne M /e Pomt % clear St.frion, Unir 1 Docket No. 50-220,
January 1974.
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Table 8 9. Impingement of alewives and rainbow smelt at Genna % clear Power Plant,1973'

A<erage number Average Total Total number Total
Soeoes of fish weight per weight of fish weight per

per day fish (oz) day per year year (Ib)
(th)

(1) Alewife" 6404 50 1.05 422.14 2.337.643 154 085
(2) Alewi e< 1047.98 1.05 69.07 382.513 26.213f

(3) Alewif e# 333.10 0 83 17.33 121.582 6.325
(4) R+nbow smelt 414.47 0 64 16.71 151.282 6,103
Total (1) + (4) 6818 97 439 47 2.488.924 160.188
Total (2) + (4) 1462.45 85.78 533.794 31.316
Total (3) + (4) 147.57 34.04 272.863 12.429

* Ari Ginna estimater . ed on thirt, nine 24 hr counts. January-December, 1973.
O locIrding all data.
'Mirws data of Apol 12-13.
#M,nus data nf April 12-13 and 26-27

Source E R Appends = 2G. Tabte 731.7-3.

Table B.10. Impingemerit of forage fish at Genna Nuclear Power Plant.1973'
_ _ _ _ _ _ . _ . __ _ _ . _ _ _ _ _ _ . . _ _ _ _ _ . _

Aver age numter Aver age Total Total number Total
Species of fish weight per weight per of fish weight per

per ay fish lot) day Ob) per year year (15)
- - . - - - - - - --

Lak e chub 24 33 0 97 1.48 8,881 540
Spot tail shiner 50.29 0.41 1.30 18.356 473
Three sp.ne stKkleback 46.15 0.40 1 17 16.845 427
Sru pin 23 50 0 48 0 71 8.578 259i

6Crayf sh 16.20 0.19 0.20 5.913 72i

E met aid shiner 5 60 0.31 0 11 2.044 39
Longnose dace 2.57 0 40 0.07 938 23
Trout perch 0.76 0 68 0 04 277 12
Lamprey 0.09 5.16 0 02 33 11

Common shiner 0 89 0.30 0.02 325 6
Joh nny dar ter 0 67 0.38 0.02 244 6
Yooneye 0 26 0.40 95 2
Central mudminnow 0 03 0.28 11 or

Total 171 34 5.14 62.539 1860

#Does not indude alewrves and smett.
8 Additional organisms used as forage.
' Calculated to be zero.
Source: E R. Appendia 2G. Table 73.1.71.
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Table B.11. trapingement of game and other large fish at Genna Nuclear Power Plant,19 73
_ _ . _ _ . -_.___ __ _.. _ _ _ _ . _ . _

Average number Aver age Total Total number Total

Species of fish weight per weight per of f nh weigh t per

per day f 6h (oz) day (Ib) per year year (16)

_ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ .

White socker 132 14 97 3.11 1.212 1134

White perch 18.58 0.56 0.66 6.782 239

Giziard shad 3.52 1.96 0.44 1.285 157

Rock twss 1 81 3 47 0 40 661 143

American eel 0.15 41 52 0.40 55 142

White bass 3.42 0.65 0.13 1.248 51

Cisco 0.05 33 90 0 11 18 39

BM-k crappie 0 07 2t 40 0.09 25 33

Smailmouth bass 0.80 1.58 0.09 292 29

Walleye 0.10 12.30 0.09 37 28

Yellow perth 0.30 3.25 0 07 110 22

Car p 0.08 10 82 0.07 29 20

Amer ican bur bot 0.01 81.30 0 04 4 19

G(,ldf ish 0.07 7 93 0 04 26 13

Pumph in,eed 0.46 G.10 168 1

Northern pike 0 05 0 08 18 1

Biork butihead Or7 0 50 26 1

Freshwater drum 0 03 0 95 11 1

Brown tullhead 0.05 0.35 18 0'

Total 32 34 2 60 5.74 12.023 2072

* Calculated to te iero.
Source E R, Appendiu 'G, Tabie 73.1.7 2.

Taide B.12. Estimated annual total of fish impinged on tne eraveling
screens of Nine Mile Point Unit 1*

R ev iserf^sSpeoes Est,m te Percenta

Alewde 4,471,768 4 469.472 972
Rainbow smedt 88.851 89 971 19
Three spine stKh lerwk 8.869 R.876 02
Yenow perch 6.384 6.111 0.1

Giziar d shad S.160 6.160 0.1

Emer aid shiner 3.829 3.661 <01
Sc u t pin 3.451 3.402
W%te perch 3.052 3.087

Trouttmech 1.365 1.365
Sportail shiner 1.267 1.267

Lamtwey 1.233 1.239

Common shiner )17 819

.k>hny darter 756 742

Smacmouth tass 644 525

Roth bass 532 546

American eer 462 203

Lak e Northern chub 385 358

Broan tu head 259 91n

White bass 245 245

Sunfish 224 196

Gold %h 147 147

Others 686 728

Total 4.601,352 4.599.233

*E stimates based on biweekly 12 hr counts, May 1972-February
19 73. and week ry 24 hr cot ts. March 1973 -October 1973

* F rom October 1 report
'From Novemter 15,1973 repor t. <3 q l
Source Quirk. Lawler, and Matusky En9ineers, Fesh Imp <ngement g j LL

Srvdes Unit 2. N.agara Mohawk Power Corporat.on Water Quahty Certi- Jg i

fics aon Report No.1, vo?. II. December 19 73.
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Appendix C

CHAPACTERISTICS CF LAKE ONTARIO

C.1 GENERAL FHYSICAL FEATUPES

Figure C.1 presents the general choreline configuration and bathyretry l of Lake Ontario; in
addition, the approximate locations and the generating capacities of existing or near-tern
planned power plants along the shore of the lake are indicated. Table C.l lists selected
physical characteristics of Lake Ontario, which has the sr.allest area and the lowest elevation
of the Great Lakes.',3 The upper lakes, via the Niagara River, contribute about 83! of the
average annual inflow to Lake Ontario;4 nost of the remaining inflow is received from the
Genesee, Osnego, and Black Rivers.5

The outflow from Lake Ontario to the St, Lawrence River, and hence the lake level, is currently
controlled under "FegJlation of Lake Ontario-Plan 1958-D," which was put into ef fect in July
1963 by the International St. Lawrence River Board of Control, a Canadian-United States joint
connission. During the annual hydalogic cycle, the period of minir un lake outflow and lake
level and the period of raximun lake outflow and lake level correspond to December-January and
July-August, respectively. These relationships are largely a result of the attumulation of ice
and solid forms of precipitation during winter. Adjustment of lake levels for the years-of-
reco rd 1860-1954 according to the regulation of Lak e Ontario by Plan 1958-D gives a range of
stage (extrenes of lake level) of 5 f t; under regulation by Plan 1958-D, Lake Ontario is egected
to usually emerience a seasonal range of stage of less than 2 f t with a mininun and a maximum of243.8 and 245.7 ft, respactively (IGLD 1955).
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IaMe C.I. Scletred phy utal chara4 terntu of lake Oma.
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Localized short-term extrenes of lake level occur in the western and e3 stern portions of the. lake
due to storm-generated seiches (oscillations of the surfice), but the seiches have little influ-
erce on the lake stage along the north central and south central shores of the lake.7 The flush-
ing period of Lake Ontario (lake vrlu~e divided by discharge rate) is about 8 years. However,
the retention time of a long-lived pollutant is censiderably longer; about 20 years is the esti-
mated time required to reduce the concentration of a pollutant by 90; ">3

C.2 ANNUAL TEMPERATURE CYCLE

Lake Ontario undergoes an annual tenperature cycle that is closely related to the seasons; the
temperature profile of the lake can be predicted with reasonable accuracy at any time of year.
However, deviations from nomal seasonal weather and the passage of weather fronts can alter
significantly an expected te perature profile on a short-tem basis. For example, during warmer
tines of the year, upwelling (Sect. C.3) can cause short-Lem reductions in the surface-water
temperature on the order of 10*C (18 F) in certain portions of the lake.10 Following the fall
overturn of Lake Ontario, the winter thermal bar develops with the onset of winter. As lake
cooling continues, the themal bar expands toward the center of the lake until the lake becomes
nearly homogeneous temperaturewise; Fig. C.2 shows the extent of the thermal bar and gives
representative temperatures for January 1966.11 Ice accunulatioH is usually limited to the
shoreline and to the northeast portion of the iake; during the most severe winters, only minor
portions of the lake surface freeze.12

With spring waming of the lake, the spring thermal bar begins to develop.ll As the warning con-
tinues, the themal bar continues to develop toward the center of the lake and, by early June,
begins to dissipate with the conconitant development of the sumer thermocline, which leads to
intense sumer thermal stratification by early July.13 Figures C.3 and C.4 show the progress of
the spring themal bar and the sunmer stratification and include representative temperatures for
Lake Ontario.

The 10'C (50 F) isotherm of the themocline follows a distinctive pattern in Lake Ontario; Figs.
C.5 and C.6 show the pattern. Clearly, the themocline, as shown by the 10'C isotherm, is sig-
nificantly deeper in the eastern than in the western half of the lake. In addition to sloping
downward toward the east, the thermocline tends to be tilted somahat lower toward the southern
shore, although this latter feature is neither as pronounced nor as dependable as the former.
These characteristics of the lake's thermal structure are attributed largely to steady upwell-
ing in the northwestern portion of the lake. l"> l5 N.Y.S.D.E.C. defines thermocline to be 1 C/m

, - -
*

Ii2 O 12 \ L''



C-3

vertical gradient. Use at the 10*C isotherm to characterize the stratification depth is a con-
venience for the discussion of lake structure.
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Fig. C.2. Winter thermal bar in Lake Ontario. Source: G. K. Rodgers "The Thermal
Car in Lake Ontario, Spring 1965 and Winter 1965-66." hMication No. 14, Great Lakes
Research Division, University of Michigan, Ann Arbor,1966, pp. 369-374.

C.3 CIRCULATION

Discharge fran Lake Ontario to the St. Lawrence River creates an overall water movement from
west to east. From data collected between luchester and Sodus Point, the applicant estimates
that a steady drif t to the east of about 0.05 knot occurs during periods of calm.lE The deli-
nant currents are wind-driven and more or less nask the currents that result from the discharge.
Because the winds over Lake Ontario characteristically have a large eastward component (Sect.
2.6), the dominant direction of the surface currents is also toward the east. The speed of the
wind-driven currents is related directly to the speed of the causative wind. The speed of a
current under steady conditions is estimated to be about 1.6 to 2.3; of tre wind speed, depend-
ing on the height of the ane".oneter. lE

Figure C.7 shows hypothetical circulation patterns for Lake Ontario under different wind condi-
tions and the r sulting regions of upwelling. Evidence of submerged countercurrents is apparent
from the regions of upwelling. Under certain wind conditions (one being a prevailing south-
westerly), surface countercurrents are observed in the northwestern portion of the lake.17
Typically, the surcace turrents respond to changes in wind velocity within 6 to 24 hr the
speed of response being mainly a function of the change in wind direction; sub;urface currents
and upwellings respond much more slowly. Consequently, significant lakeside redistribution of
water masses in Lake Ontario, as a result of a major and persistent change in wind direction,
requires several days to a week.lE*17
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Appendix D

COST ESTIMATES FOR ALTERNATIVE BASE-LOAD GENERATION SYSTEMS

A recently developed computer program was used to rough check the applicants ' capital cost
estimate for the proposed nuclear power facility and to estinate the costs for fossil-fired
alternative generation systems.

This computer program, called CONCEPT,1,2,3 was developed as part of the program analysis
activities of the AEC Division 0: Reactor Research and Development, and the work was performed
in the Studies and Evaluations Progran at tne Oak Ridge National Laboratory. The codt was de-
signed primarily for use in examining average tis,ds in costs, identifying important elements
in the cost structure, determining sensitivity to technical and economic factors, and providing
reasonable long-range projections of costs. Although cost estimates produced by toe CONCEPT code
are not intended as substitutes for detailed engineering cost estimates for specific projects,
the code has been orgvnized to facilitate codifications to che cost codels so that costs may be
tailored to a particular project. Use of the computer provides a rapid neans of calculating
future capital costs of a project with various assured sets of economic and technical ground
rules.

DESCRIPTION OF ThE CONCEPT CODE

The procedures used in the CONCEPT code are based on the premise that any central station power
facility involves approximately the same major cost corponents regardless of location or date
of initial operation. Therefore, if the trends of these major cnst corporents can be estab-
lished as a function of plant type and size, location, and interest and escalation rates, then
a cost estimate for a reference casa can be adjusted to fit the case of interest. The applica-
tion of this approach requires 3 detailed " cost nodel" for each facility type at a reference
condition and the deternination cf the cost trend relationships. The generation of these data
has comprised a large ef fort in the development of the CDNCEPT code. Detailed investment cost
studies by an architect-e gineering firm have provided basic cost nodel data for light water
reactor nuclear facilities,"* 5 and fossil-fired plants.6*7 These cost data have been revised
to reflect facility design changes since the 1971 reference date of the initial estimates.

The cost model is based on a detailed cost estinate for a reference facility at a designated
location and a specified date. This estimate includes a detailed breakdown of each cost account
into costs for f actcry equipment, site materials, and si te labor. A typical cost model consists
of aver a hundred individual cost accounts, each of which can be alter ed by input at the user's
cption. The AEC systen of cost accountsb is used in CONCEPT.

To generate a cost estimate under specific conditions, the user specifies the following input:
facility type and location, net capacity, beginning date for design and construction, date of
connercial cperation, length of construction workweek, and rate of interest during construction.
If the specified facility size is different from the reference facility size, the direct cost of
each two-digit account is adjusted by using scaling functions which define the cost as a function
of facility size. This initial step gives an estinate of the direct costs for a facility of the
specified type and size at the base date and location.

The code has access to cost index data files for 20 key cities in the United States. These files
contain data on cosc of materials and wage rates for 16 construction craf ts as reported by trade
oublications over the past 15 years. These data are used to determine historical trends of site
labor and material costs, providing a basis for projecting future costs of site labor and mate-
rials. These cost data may be overridden by user input if data for the particular project are
available.

This technique of separating the facility cost into individual corporents, cpplying appropriate
scaling functions and location-dependent cost adjustnents, and escalating to different dates is
the heart of the computerized approach used in CONCEPT. The procedure is illustrated schemati-
cally in Fig. D.1
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ESTIMATED CAPITAL FOSTS

The assumptions used in the C0'iCEPT calculations for this project are listed in Table D.1. Table
D.2 surrurizes the total plant capital investnent estirutes for the proposed nuclear facility
utilizing nechanical-draf t evaporative cooling towers.

Estin'ated costs for alternative fossil-fired plants are presented in Table D.3. The estin:ated
costs for 50; removal equipment are based on a study performed by Oak Ridge National Laboratory. +

As stated previously, the above cost estimatas produced by the CONCEPT code are not intended as
substitutes for detailed engineering cost estimates, but were prepared as a check on the appli-
Cants' estimate and to provide Consistent estimates for the nuclear facility and fossil-fired
alternatives.
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lable 11 . 1 , Mu.npt i on s th,ed in CO .CI P I Ca lcula t ion s
(June 9, 1976)

__

Plant nate Sterling Power Proj ect , Unit 1

P l a r.t type PWR w:th once-through cooling

Alte nate plant types Coal

Unit size 1150 Sfde-net and 60C 5fwe-net

Plant location

Actua? Northern Cayuga County, New York

CONCEPT .alculations New York City

Interest during constructicr 9%/ year, compound

Escalation during constru. tion

Site ILLcr 7.4;/ year

Site materials 5.3%/ year - nuclear, 5.97/ year - fossil

Purchased equipmer.t 6%/ year

site labur requirements 10 manheurs/khe - 1150-MWe nuclear
8 manhours /khe - 1150-MWe cTal with FCD

6.5 manhours /kWe - 1150-MWe co tl without FGD
9.3 manhours /kWe - 600 hine coa with FGD
7.5 manhuurs/kWe - 600 FMe coa without FGD

Length of workweek 40 hours
Start of design and ccr.strv: tion dste

NSS ordered July 1973

Fossil alternatives April 19'8

Ccraercial crcration dates

Unit 1 April 1984

_
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Tinie L.2. Plant L:Jpita I n t e s t :ne n t ' na r; tor

Pressurized hater i<eactor : aclear Powe r Plant

( bvised June 9, 1976)

(Rochister Gas anJ 1.lec t ri c Compa ne , Sterling Pc+e r l'roj ec t )

Once-through iatural draft
cooline cooling __

Net capability, MW e
1150 1127

Direct Ccsts (Millicns of Dollars) *

Land and land rights
6 6

Physical plant

1,tructures nrd site facilities
93 g3

f,cactor plant e qu iper.t 173 72g

Turbine plaa equipment 132 136
Electric piar t equipment , ,9 v, 49

Miscellanecus plant equipunt 9 9

Subtetal (physical plant) 416 411
Spate parts a'lowance 5 5

Cunt ingency allcwance 41 41_
Subtotal (total physical plant) 462 457

Indirce' Cost s D:111icas of DollarsT

Const ruct1cn facilities, equipner.t 26 65
ar.J services

Engineering and con;t actica mar. age- 66 26
ment services

Cther costs 21 21

Subtotal (indirect costs) 113 112

Total Coshpillions of dallars)

Total direct and indirect costs * 575 569

Allowance for escalation 166 164

A11cvanco for interest 274 272

Plant capital cost at commercial
operation

Millions of dollars 1015 4005

nollari, per kilowate 883 892

.

In 1976 dollars

'1E 7: ~,
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Table D.3. Total Plant Capital Investment Cost Estimated for a
1150-!Me Coal-Fired Plant as Alternative to thes

Sterlin.; Power Project

(June 9, 1976)

_

Dnce-throuch Cooline
Rth FGD Without FCD

Direct Cost s Millions of Dollars)*

Land and ;and rights 6 6

Structures and site facilities 60 53

Reactor / boiler plant equipment 152 146

Turbine plant equipment 98 94

Electric plant equipnent 33 26

Sti s ce l laneo us plant equi._ nt 7 7
t

Subtotal 356 332

Spare parts allowance 4 4

Cc:'.t ingency allowance 15 33

Sub to tal (direc t costs) 395 369

Indirect costs Qtillions of Dollars)*
Construction facilitirs, equipacnt, 26 19

and services

Engineering, and construction manage- 33 31

ment services

Other costs 13 11

Subtotal (indirect costs) 72 61

Total costs Qti l l ion s of Dollars)
Total direct and indirect costa * 467 430

Allowance for escalation 1/2 156

Allowance for interest 165 151

Plant capital cost at c ome r c ial
operation

!!illions of dollars 804 737

N11ars per kilowatt 699 641

*In 1976 dollars

,4
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Table D.4. Total Pla c Capital In'cestment Cost Estinated for a

600 ?'Je Coal-G red Plant as an Alternative to the
Sterling Power Project

(June 9, 1976)

Mee-through Croling
With FCD Ufthout FCD

Direct Costs (Millions of Dollars)*

Land and land rights 6 6

Structures and site facilities 36 12

Reactor / boiler plant equipment 87 83

Turbine plant equipment 59 56

Electric plant equirnent 22 18

Miscellaneour, plant equipment 5 5

Subtotal 215 200

Spcre parts allowance 2 2

Contingency allowance 21 19

Subtotal (direct costs) 239 221

Indirect Costs Ott il ion s of Dollars)*

Construction facilities, equipment, 17 14
and services

Enrineering and construction manage- 22 20
ment services

Other costs 9_ 8

Subtotal (indirect costs) 49 42

Total Costs (Millions of Dollars)

Total direct and indirect costs * 2R6 263

Allowance for escalation 102 91

Allowance for interest 102 92

Plant capital cost at cornercial
operation

Millions of dollars 490 446

D311ars per kilowatt 817 741

*In 1976 dollars

''j E 9. 7
/| (_ / /.
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Table D.5. Sensitivity of Total Estinated Capital Costs
to Labor Content, Interest Rates, and Escalation
Rates for the 1150-Pa'e Sterling Power Project

Utilizing Once-through Cooling

(June 9, 1976)

Low liigh Low !!IRh
Labor Labor Interest & Interest &

Base Content Content Escalation Escalation

Interest rate, %/ year 9 9 9 8 10

Site labor require:nents , th / k'a'e

Nuclear plant 10 R 12 10 10

Coal plant with FGD 8 6.4 9.6 8 8

Ctcl plant without FGD 6.5 5.2 7.8 6.5 6.5

Site laber rate in June 1976, $/ hour

Nuclear plant 13.95 13.95 13.95 13.95 15.34
Coal plants 14.03 14.03 14.03 14.03 15.43

Escalation ratea, / year

Equipment 6 6 6 4 8

Sito labor 7.4 7.4 '.4 5.4 9.4

Site materials (nuclear plant) 5.3 5.3 5.3 3.3 7.3
Site naterials (coal plants) 5.9 5.9 5.9 3.9 7.9

Total estimated capital cost, c2illions
of dollars

Nuclear plant 1015 927 1103 910 1173

Coal plant with FGD 804 73R 968 716 935

Ceal plant without FCD 737 683 787 658 855

Total estimated capital cost, S / kk'e

Nuclear plant 883 806 959 791 1020

Coal plant with FGD 699 642 755 623 813

Coal plant without FCD 641 594 684 572 743

c, e- < c ,

o
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Appendix E

COW ARISON OF G'NNA MEAS'PEMENTS AND PRITCHARD MODEL CALCULATIONSJ

The purpose of this appendix is to compare the predictions of Pritchard's nodell i- witn field
neasurements of the Ginna thermal plume to judne nhether this model will yield reasunacle pre-
dictions for Sterling. This model is based largely on the personal observ3tions of D. W. Pritchard;
it has no firm theoretical basis. Consequently, i+s range of v31idity cannot be knonn a priori.
One purpose of this exercise is to see whether conditions in southeastern Lake Ontario lie within
that range.

As discussed in Sect. 5.3.1.1.1, the applic 3nt has G3pped more than 36 thernal plu~es a t Ginna ,
using boat-nounted thermistors. Nineteen of these included sufficient infor:,a tion for Pritchard
model calculations to be mde The required data included the intake te'"pera ture, discharge tem-
perature, ambient lake tegeratJre, wind speed, and heat rej 3ction rate reported by the applicant.
To specify the distharge death (J ), width, and velocit' t he la'r e level reported for that day
at Rochester, New York,5 ' was used. The discharge '. ;1 'os tak en to be the average width of
the tropezoidal cross section. Heat loss to the ati 3phere was acccunted for bj an overall
heat transfer coefficient This quantity was calculated fro 1 a well-known correlation
recomended in Ref 1, which uses wind speed and excess temperature 35 input. Inus, the

JValue Varied for each isother" Typical values r3nged f rom 3 to 7 B tu/ f t -hr 'F.

The only other parameter to te specified was the critical mixing depth, lhis par ;er,

reflects the diluting effect of ambient turbulence and is related to the vertical spreading of
the plume. In practice, it is a " fudge" factor cnosen to yield good resul ts. Table E.1 shows the
measured areas wiinin the 3'F excess temperature isother, and the areas conputed assuming =

10 f'. This latter value has been recorrended by Pritchard. N V F area was selectedand =

for compu- son because it is the legally restricted quantity. Exami na tion 01 Table E.1 shows that
the modr' may be high or low, usually within a factor of 3. The Pritchard no el prediction should
not br considered a highly conservative worst case. On the average, the agrement is much better.
Keeping in nind the great variability of the Ginna plure, even under nominall y sinilar cnnditions,
this perfornance is impressive. The staff concludes that, on the average, predicticns for these
ci e tical nixing depths will bracket the true answer.

Tabie E.1. Companson of 'Lona meawements
and Pntchard model s siculations

-- --

_ h ms ComMed 3' F sea
#

of, 3' F 3,e3 wed
numtwr

W ' e9 Zc' Zo Zc 1o lt
_ - . .

1 52171 101 62 55
2 62871 229 63 38
3 71571 128 134 80
4 83171 100 79 38
5 9 Jo 71 63 142 65
6 11 11 71 50 160 51

7 12171 71 230 69
8 71972 36 96 94
9 83072 55 87 70

10 11 22 72 54 106 41

11 41673 73 228
12 51473 29 129

13 64d73 107 92
14 71973 138 250
15 81673 31 141 117

16 91373 6 ;' 162 115

17 10173 37 177 99
18 11 13 73 54 211 87

19 12573 94 199 99
A v er age 80 148 75

__
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\
Cases 2, 3, 4, 5, 8, and 9 are six of the eight plures of Ginns used to foriculate the Acres
American r:odel desc rit;ed i n Sec t. 5.3.1.1. The average reasured 3'F area for these cases is
102 acres The average of the computed values for is 100 acres. Thus, the Pritchard=

nadel should show better agreement with the Acres Ar:erican predictions than wi'h the real plune
because it agrees with the input plumes morc closely than with other merured cases.
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Appendix F

NEPA POPULATION DOSE ASSESSMENT

Population dose commitnents are calculated for all individuals living within 50 miles of the
facility employing the same codels used for individual doses (see Draf t Regulatory Guide 1. AA,
in preparation). In addition, population doses asscciated with the export of food crcps produced
within the 50-mile region and the atnospheric and hydrospheric transport of the more mobile
effluent species such as noble gases, tritium, and carbon-14 have been conridered.

F.1 NOBLE GAS EFFLUENTS

For locations within 50 miles of the reactor facility, exposures to these ef fluents are calcu-
lated using the atrospheric dispersicn rodels in Draf t Regulatory Guide 1.DD (in preparation)
and the Jose models described in Sect. 5.1 and Regulatory Guide 1.AA. Beyond 50 miles, and
until the effluent reaches the northeastern corner of the United States, it is assumed that all

the noble gases are dispersed uniformly in the lcwest 1000 m of the atmosphere. Decay in transit
was also considered. Beyond this point, noble gases having a half-life greater than one year
(e.g., fr-85) were assumed to completely nix in the troposphere of the world with no renoval
mechanisms operating. Transf er of tropospheric air between the northern and southern hemispneres,
although inhibited by wind patterns in the equatorial regicn, is considered to yield a hemisphere
average tropospheric residence time of about two years with respect to henispheric mixing. Since
this time constant is quite short with respect to tne expected nid-point of plant life (15 years),
mixing in roth hemispheres can be assured for evaluations over the life of the nuclear faCllity.
This additional population dose conmitment to the U.S. pcpulation was also evaluated.

F.2 10 DINES AND PARilCULATES RELEA5ED TO THE ATMOSPHERE

Effluent nuclides in this category deposit onto the ground as the effluent noves downwind, which
continuously reduces the concentration remaining in the plure. Within 50 miles of the f acility,
the deposition model in Draf t Regulatory Guide 1.00 was used in conjunction with the dose nodels
in Draft Regulatory Guide 1.AA. Site spacific data concerning production, transport and con-
sumption of foods within 50 miles of the reactor were used. Beyond 50 miles, the deposition
oodel was extended until no ef fluent renained in the plure. Excess food not consumed within the
50-mile distance was accounted for, and additional food production and consumption representative
of the eastern half of the country was assured. Doses obtained in this manner were then assured
to be received by the number of individuals living within the direction sector and distance
described above. The population density in this tector is taken to be representative of the
Eastern United States, which is about 160 people /sq mile.

F.3 CARBON-14 AND TRITIUM RELEASED TO THE ATMOSPHERE

Carbon-14 and tritium were assuned to disperse without deposition in the same manner as krypton-
85 over land. Hvwever, they do interact with the oceans. This causes the carbon-14 to be
recoved with an atmospheric residence time of fvur to six years, with the oce3ns being the major
sink. Fron this, the equilibrium ratio of the carbon-14 to natural carbon in the atmosphere
was determined. This sane ratto was then assumed to exist in nun so that the dose received by
the entire population of the United States could be estimated. Tri ti un was ass umed to mix
unifonnly in the world's hydrosphere, which was assured to include all the water in the atrosphere
and in the upper 70 m of the oceans. With this model, the equilibrium ratio of tritiva to hydro-
gen in the environment can be calcuated. The same ratio was assumed to exist in man and was
used to calculate the population dose, in the same nanner as with carbca-14.

F.4 LIQUID EFFLUENTS

Concentraticns of eff.uents in the receiving water within 50 miles of the facility were calcu-
lated in the sane manner as described above for the Appendix I calculations. No depletion of
the nuclides present in the receiving water by deposition on the botton of Lake Ontario was
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assumed. It was also assumed that aquatic biota concentrate radioactivity in the same ranner
as was assumed for the Appendix I evaluation. However, food consumption values appropriate for
the average individual, rather than the maximum, were used. It was assumed that all the sport
and comercial fin and shell fish c. aught within the 50 mile area were eaten by the U.S.
population.

Beyond 50 miles, it was assuned that all the liquid et fluent nuclides except tritium have
deposited on the sediments so they make no further co..'-ibution to population exposures. The
tritium was assumed to nix uniformly in the world's hydrosphere cnd to result in an exposure
to the U.S. population in the same nanner as discussed for tritium in gaseous af fluents.
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