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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION -

. In the Matter of

Docket No. 50-286 »
(Selection of Preferred
Alternative Closed- Cycle
Cooling System) _

CONSOLIDATED EDISON COMPANY
: OF NEW YORK, INC. and
POWER AUTHORITY OF THE
-STATE OF NEW YORK
. (Indian Point Station, -
Unit No. 3)

._COMMENTS OF POWER AﬁTHORITY OF THE STATE OF NEW YORK
WITH RESPECT TO DRAFT ENVIRONMENTAL STATEMENT

Power'Authority of the State of New York ("the
,PeWer Authority“),‘aspowner bf-the Indian Pofnt.Station;' |
Unit No. 3 (ﬁIndiah_Point'B") facility and co-holder of Facility '
, Operating License No. D?R-64 ("thevLicense“), sﬁbmits the
follow1ng detailed comments on the Draft Env1ronmental
fStatement ("the DBS") prepared by the Regulatory Staff ("the Staff")‘
of the Nuclear Regulatory Commission ("the Comm1551on") ;n the
above-captioned proeeeding. | | |
In summary, the Power-Authority cohcurS'in the
Staff's assessment that ‘the natural draft, wet coollng
"tower is the preferred closed-cycle coollng system, should
flsuch a system ultlmately be jnstalled at Indian Point 3._
Nevertheless; there are some asoects of ‘the Staff S analysls
: that requlre comment ahd/or quallflcatlon, as appears ‘more

fully below.
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Summary.and Conclusiens
| Paragraph 2, u-z.? Due tobthe'failure ef'Indian

Point 3 to operate‘at the}levels required under ﬂ_Z.E(l)(e) of‘“'
- the License, the termination date for the period of
interim operatien'with the installed once-thrdngh]cooling:
system has been»mOVed back to September 15, '1982. The“ |
Env1ronmental Report 1n thls proceedlng (Consolldated Edison
Co. of New York, Inc., Economlc and Env1ronmenta1 Impacts of
"Alternative Closed—Cycle Coollng Systems for Indlan P01nt
. Unit No. 3 (l976))was flled on January 30, 1976.‘ |

Paragraph 3.e. The cost data summarlzed in th1s
paragraph are under examlnatlon,_and a detalled assessment
with up-to-date Power Authorlty information W1ll be provided f
by October 24, 1977. | |

Paragraph 3.g.. Pnrsuant to State law, the Power
Authority is not snbject to taxation; Hence, there will
be’no increase. in. the tax base upon construction of a |
coollng tower system at Indlan P01nt 3. ,‘ |
7 ‘ParagraphvS. The Power Authorlty should haﬁe been
listed as an interested entlty | | |

. Paragraph 8. This paragraph should refer to Part

51 of the‘Commission's regulatlons, rather than the.formerv
Appendix D to PartPSOlef the regulations. The penultimate
paragraph refers to a meniteringhprogram forvdrift_and salt

deposition and the_deteetion of botanical injury from cooling

tower operation. See also § 5.2.2.5 (last paragraph). ' Any such



proposed program shonld’be presented”in‘advance of‘adjudioatoryb
proceedlngs (1f any are held) in this docket, in order that thel
Power Authorlty can know at an approprlate tlme the obllgatlons
ethe Staff ‘seeks to 1mpose upon it. In'llght of the Staff S
conclusion that no permanent damage will occur w1th operatlon
of a natural draft - coollng tower, however, thlS monltorlng
program is unneceseary,vand the Power Authorlty would object
-to any program that was essentlally a matter of pure research
'that should be- funded by the Federal Government. Once a coollng
tower is built, the_utlllty of such a program to.the Power
~Authority wouid be'nil, and hence, the ?ower Authority should
not.be compelled to pay_for it. In any event, if there_is to he:
a monitoring‘program, the:details should not form part ofpthe.-
License, inhorder to afford a measure of"flexibility.

Ittis understood that this paragraph lists the
..sole-area-in which the Staff intends to seekﬂformal.lioense
or technical epecification provisions.conditioning'the

- approval of a particular tYpe of closed-cycle cooling system.

Chapter 1 Introduction

-§ 1.2, ¢ 1. 'At‘present .Indian Point 3 operation is

limited to 873 MWe, rather than 878 Mile.  On Aprll 20, 1977,
f an appllcatlon was flled w1th the Comm1551on to remove the
limitation on Indian Point 3 operatlon to 91% of full power.

Tat application would authorize operation at 3,025 MWt.
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.. The Power Anthoritv has also applied for a transfer of operating
authority from the present operator, Consolidated Edison Company
of MNew York, Inc. ("Con EdlSOﬂ"),»tO‘ltself

'§ 1.3. The discussion of the statusiof the‘Indian Point
2Hproceeding is not.current; _The'Power,Authority_recommends )
that the Final Environmental Statement _("FESfllreflect' |
conditions'in effect'at the-time_that'document is prepared. .
With respect-to,the penultimate paragraph of this section,
it should be noted that the stipulation among the parties
to the Indian POlnt 3 case has been 1ncorporated into the
License. i

- § 1.5. The Power Authority“recommends.that the

Staff prov1de a current report on the status of the Chalk
Point study program as of the publication of the FES in thlS
case.

S 1. 6, Y4. The reference to "meteorological rockets

is 1ncorrect and should be deleted

Chapter 3 Design, Construction and Operating Characteristics

of Alternative Closed—Cycle Cooling Svstems

§ 3.4.3, ﬂ3.7 The drift rate used in the EnVironmental

: Report analysis of the natural draft cooling tower was 0.002%

-

rather than 0.0025%.

§ 3.4.5, 912. As shown in Figure 3—1' the proposed

natural draft cooling tower is located relatively close to the
plant because of the proxinity to the south oroperty line which
restricts the thSical_arrangement. Thus, the tower would be _

less than a tower'height away from the Indian Point 3 containment,



the control room the primary.auxiliary building and'the_emergency
diesel generator.‘ Nevertheless, we believe'that the.tower would
‘be sufflclently removed from the safety related structures and |
equlpment and would not affect plant safety because collapse of
the tower shell based on past 1nc1dents, would be 1nward 'Ind'
‘addltlon, we concur with the Staff that the Indlan Polnt 2 and 3
structures are capable of w1thstand1ng tornado—generated missiles
and, therefore that any missiles generated by a tower failure |
would not constitute_an'additional safety problem. See 1

Environmental Report at 3-15.

§;§;§. In paragraph é of this»section,vthe Staff,:'
states, Without'discussion, that "[slmaller sizes‘for the
natural draft towers could be possible for the site.” .The
ba51s for this assessment should be provided.

" In the follow1ng paragraph, 1t 1s understood that
formal llcense ‘conditions will not be 1ssued with the proposed
11cense amendment requlrlng the use of partlcular constructlon
materlals or methods.: The Power Authorlty 1ntends, however,

. to 1nstall drift e11m1nators to meet the performance crlterlon

referred to in line 2 of page 3—15.-

Chapter 4 'Schedule and Permits’

§ 4.1. We understand from dlscu351ons w1th repre-
'jsentatlves of the Regulatory Staff that the schedules presented
hvln this chapter are'belng rev1sed,, In view of thls, we cannot

offer detailed_comments at this time. We do, however, agree
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-that the September 15, 1983 outage date shown as Item 12 on
: page 4-2 is proper as .a reflectlon of the need to av01d
,51multaneous excavatlon or outage of Indlan P01nt 2 and 3

as reflected in the Llcense pursuant:to the stlpulatlon of -
‘the partles to the Indlan Point 3 operatlng llcense proceedlng 1n'
~the event that it is necessary to construct these coollng towers.
_The establlshment_of a new date to reflect»thls requlrementvand.:.
~licensing deVelopments in the Indian Point 2 docketﬂis a proper'
',subject for the present proceedlng, ]ust as was. the case with the
,1proceed1ng "to. designate’ a preferred alternatlve closed-cycle
'5coollng system for Indlan Point 2. |
_ The.following'is a'corrected‘list of milestones,:to which

- Figure 4-1 should coniorm: -

Major Milestones _ - Euent'or‘Action Item

(1) January 30, 1976 Submittal of the economic and environmental
: ' evaluation report to the NRC; -

(2) Fehruary 1, 1980 Receipt of regqulatory reviews and approvals
o required for construction of the closed
cycle cooling system; :

(3) May 1, 19803 -Commencement of gas:line relocation;
B (4)_August 1, 1980 'A” Commencement of excavation;
(5) August l, 1980 . COmmenCement_of construction;-

(6) September 15, 1983 Commencement of'cutover'to closed cYCle
R coollng system, S R

(7) April-lS;v1984 o _Completlon of constructlon of closed ,
o - -~ cycle cooling system and commencement of
operatlon.



-.These mllestones represent the latest dates that must be met
to complete the constructlon of the closed cycle coollng system
to meet a shutdown date of September 15, 1983.‘ '

- § 4.2, ‘W1th respect,to the necessary nermits_and.
'approvals'listed in this-seotion, the approvalvoflthe_ |
Federal Power Commission is not required for relocation l
of the Algonquin Gas Transmission Company pipeline (ltem 8).
Also, under New York law the Power Authorlty is not requlred
to obtain a bulldlng permlt or zoning variance fron the Village

- of Buchanan (Item 9).



: Chapter 5 Env1ronmental Impacts of Fea51blelp_

Alternative Closed- Cycle Coollng Systems

§ 5.1.3.2 (last 4). The salt drift dep051ts

_:for each type of cooling tower assessed at Indian P01nt 3
are the accumulated deposits- resultlng from hourly calcu—'
}latlons 1nclud1ng hourly varlatlons in humldlty. The |

" staff has incorrectly assumed that the accumulated depos1ts

obtalned were based on the hlghest humldlty observed during-

the month.

°§ 5.1.3.3.b.1 (42). 'The natural draft cooling .

tower. drlft analysis for Indian Point 2 is. not o

: materially altered.lf reduced sallnlty of the makeup water
is not considered as has been done for Indian Point 3.

The circulatihg water in each'such-tower is~approximately._
600,000 gpm. The salinity is aboutvthe‘same as the basin
sallnlty. ~ The 5% dllutlon effect of the addltlon of

.30, 000 gpm of makeup water W1th half the sallnlty of basin

water is negllglble. -

| §I5.2;2.2. The Stafr-has incorrectIYIStated that

' the'Boyce:Thompson Institute ("BTl“)_estimated "threshold“e
rates of saline deposit,‘andbin'subsequentvsectiohs (5.2.2.3,
5. 2 2 4, 5.2.2.5) it develops conclu51ons based on the |
threshold concept.: The goal of the BTI study was not to
determlne the threshold for 1njury but to estlmate the

dlstrlbutlon of thresholds for a. populatlon of receptors



- under certainfenvironmentaI‘conditions. Thus the Environ-
mental Report's analysis-considers.the risk of'injury greater
than or equal to a certain amount instead of a threshold for
'_1njury.- In the case of hemlock that analy81s is based on

a level of salt dep051tlon Wthh affected 100% of the plants,

not on the threshold.

41. The Staff's'comment is misleading with respect to.the‘
‘locatlon of the parafllm—covered depos1tlon plates. It
ould be more accurate to describe the p051t10n of the plates
as at a helght close to the tops of the trees rather than
"near the bottom of the chambers Furthermore, the dep051tlon
rate was expressed as ug. mln—¥'cm-2 and total dose as ug.cm_2.
It was not assumed that leaves 1ntercepted the same dep051t

as the collectors but that leaves were exposed to the same

- flux across a horlzontal plane as the’ collectors.

493, 5 and 6. The DES states that the background concentra-

tion of chloride in suspended partlcles during the exposures

of plants to -simulated drlft was 1500 ug m of salt. This

~ is erroneous. At dose rates of about 0.20 and 0.05 ugCl-
cm-2 min—l the concentratlons of suspended partlcles were
10.1 and 4. 8 ugCl m_3, respect;vely, and no detectable Cl
was found-in the control'chamber. Thus,dthe background was'.

dctually zero.

The levels upon which the predictive models were based all

resulted from later experiments in which larger particles
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rangihg froﬁ 50-~1500 ug oenerated by aedifferent method'were _
- usedb No direct measure of the atmospherlc concentratlon
hof salt in the chamber could be made because of the mass
_and settling veloc1t1es of the partlcles and the BTI reports
vmake no mention of aerosol concentratlons in the tests in.
~which dose-responses were determlned i Therefore the Staff's
statements regardlng salt concentratlon in the chambers must

" be regarded as conjectural.”

The incorrect assumption‘by‘the Staff of,a high background :
aerosol concentratlon in the chamber (see paragraph 3) |
‘should not be used to cast. doubt on the estlmated dep051tlon
levels cau51ng injury to the most susceptible spec1es tested.
The tests were conducteo at BTI at the doses stated and

- injury occurred at the doses used not at the dose p___ some

background amount.

.

§7. Care must be exerc1sed in extrapolatlng Cassidy's
results with amblent xerosols to those ant1c1pated with
aerosols of coollng tower orlgln. In the case of amblent
aerosols whlch Ca531dy studled the partlcle s1ze.was be-
tween 0.1 and 10 um and the submlcron partlcles might diffuse
1nto stomates by Brownlan motlon.' In the case of coollng
towers, the range of partlcle 51zes is much larger.v In the'
v_.BTI study, nearly 95% of the partlcles ranged between 50 150
um (see BTI Report, Table 7, p. 40 (Sprayco pneumatlc at 13

psi))., which is too large for Brownian diffusion. Leaves of
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, most of the vegetatlon tested by BTI have few. novstomates
: on the upper surface of the leaf, and because of the down-—
ward flow of air in the chambers it would be unlikely that
'aerosols of 50- 150 um would dep031t 1nto stomates on the
_ lower leaf surface. Therefore the stomatal pathway which
the Staff posits appears hichly unllkely in the chambers.
In the actual enVironment, where upward mOVing w1nd currents.

may carry salt particles upward the stomatal pathway might

be significant, but this has not been tested.

§”5.2.2.3(a). ‘The Staff has assumed that "salt effects

- may be at least a factor of two less than'the maximum", and
then based its own analysis on this assumption. Because
Staff has not presented-data to justify this assumption, .

it appears to be little more than conjecture-

5‘5 2.2.3(b). The probability of'l4 rainless days -

has been documented as 0 42 each year.. See Consolidated
Edison Co of New York Inc., Economic and Env1ronmental
Impacts of Alternatlve Closed-Cycle Coollng Systems for
‘Indian Point Unit No. 2, Supplement No. 2 (1975)._ Subsequentv
reviews of rainfall in the DobbS'Ferry'area for 1973 and

1974 substantiate the assumption. .It'is not the_"low

probability“1described_byAthe Staff.

8 5 3.1.a. The Env1ronmental Report's ‘ananlysis
of cooling tower plumes was besed upon one year of data,

from October l 1973 thorugh September 30, l974.

§ 5.4.4. 3There'are noffixed screens at Indian -



Point 3. The.Poner Authority disagrees with the:implication
in the last sentence of this\section that‘present entrain-
_'ment and 1mp1ngement levels are unacceptable,}and objects

to the entlre sentence on the ground that it is ~irrelevant
to thenpresent proceedlng. In-the flrsttparagraph of thls'
Sectlon, the reference should be to Indlan P01nt 3 rather

than Indlan Point 2.

§.5.5.1. The discuSSion of'anticroated.liquid releases
and their anticipated radiological imnact‘from'the Indian_Point
reactors is based on outdated models and calculational -

echnlques. " This sectlon of the DES should be updated and
revised to reflect the most recent models utlllzed; A de-
tailed discussion of-these models and the.caiculated reSults
can be found in"an Evaluatlon to Demonstrate the Compllance
of the Indlan P01nt Reactors ‘with the De51gn Objectlves of
10 CFR Part 50 Appendlx I"; whlch was filed w1th the

Commission on March 14, 1977.

Chapter 6 Socio-Economic Analysis of

'Closed-Cycle Cooling Systems

- As indicated in our covering letter, the Power
Authorlty w111 be submlttlng a detalled economic analys1s
reflectlng coollng tower system.cost data dlrectly appli-

cable to the Power Authorlty, since the Power Ruthority

- expects to succeed to the respon51b111ty for operatlon of

‘ 'Indlan P01nt,3'1n_the_near future. We have, however,
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~attached to:the presentfcomments a copy of thevcooling:tower .
'system cost data that wererpreviously submitted to the |
Environmental Protectlon Aoency in connectlon w1th that
body s proceedlngs under the Feoeral Vater Pollutlon Controld
Act;. The report from which this material was drawn has__
‘already been orov1ded to the Regulatory Staff See
Consolldated Edison Co. of New York Inc. and Power Authorlty
of the State of New York Indian Point Unlt Nos. 2 & 3 |
Englneerlng, Env1ronmental (Nonbrologlcal),_and Economio.‘
Aspects'of'alclosed-Cycle Coolihg System (Joly 1977).

. As a prellmlnary matter, we shall note
several of the areas in this chapter of the DES which the:
Staff may wish to_be recons1der1ng pendlng receipt of our‘

detailed comments.

'§ 6.1(%1). In the last sentence, the reference
should be, we assume, to the FES for selection of a preferred
alternative closed-cycle cooling system at Indian Point 2,

rather than Indian Point 1.

d§ 6.2.1 (last ﬁ). :The Power Authority has pre-
viously noted the Staff's polioy of_using a conventiohal.
discount rate ofvio%.in-environmehtal impact.statementsvfor
investor-owned'utilities; - As the Power Authority is a
_ political suhdivision of the State of New'York,.the'use of

such a convention is inappropriate.
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§ 6.2.2.2.a. Taxes should. not be 1ncluded in

. calculating Power Authorlty costs of coollng tower-systemh
construction, as the Authority is exempt from Federal;:

_ State and local taxation.

§ 6.2.2.2. d;? This section's usetof a five ﬁonth
"penaltY" for the tran51tlonal outaoe assumes that thatv
_outage w111 overlap outages for some other purpose. We
belleve thls_to be an unduly OptlmlSth assumptlon that
may Well not be-borne out by events.f In addition, this
reduction to five months assumes that the cutover work
could be performed 51multaneously with other- ‘outage aCtl;
vities. Safety and other considerations may render simul-

taneous activities impracticable.

§ 6;3.1.8.5(pp.6~28).' We do not understand why

it was not feasible for the Staff to consider plume visi-
bility in assessing the}impact of oOoling-tower designs on
historic points of interest in.the site area. Viewshed
techniques.such as those applied elsewhere in the DES

to an assessment of towers themselves should be availahle
for an assessment, under simulated conditions,vof pluﬁe
observability at-these sites-as well. " With.respect to the
».flnal paragraph of this sectlon, we are concerned that the
statement that the Indlan P01nt 51te housed an

- amusement parkrfor.some.years mayrbe mlsconstrued. In fact,

while there is_developmentbin the area, including‘industriai
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- activity, any suggestion that it is entirely given over to
such would be misleading, for the site itself is, to a
considerable degree, tree-covered and quite handsome.

Cf. NUREG-0296, § 6.3.2.3.e.

§ 6.3.1.9 (pp. 6-29). The referencetin'thejpen—'

ultimate paragraph to "701" funding forhthe City'of
Peekskill is unclear, presumably this is some sort of
shorthand reference to.a law or regulation. vThe.Staff
should give a more preCise reference if it conSiders it

necessary to retain this sentence in the FES.

§ 6.3;2.3;c. This paragraph would be pertinent

only to Con Edison. As indicated above, the Power

Authority is not subject -to taxation See alsoV

s 6.3.3.3.d.

Chapter 7  Evaluation of Proposed Action

§ 7.1. With regard to. the final paragraph in this

section,‘thedPower Authority considers it insuffiCient for
the Staff to suggest, without more, that no additional land
will be required for a cooling tower system at Indian POint
3. As stated in the Environmental Report submitted on
'January 30, 1976,1"[a]ddition of the Unit No, 3 natural
draft. cooling tower ‘system would expand the total area. now.
“utilized for the three—unit generating station (including
auXiliary faCilities and the Unit No. 2 cooling tower) from_‘

51 to 67 acres -- or to about 28% of the total 239 acre
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Indian_Point‘site " See l Env1ronmental Report § 6. 5 4
-ath6-67. The DES, then, tends to obscure and understate
even the 51te—1mpact of the proposed.actlon. The Power
Authority also questions the basis for the Staff's cen-

- clusion concerning the impact on terrestrial biota.

§.7.2. ‘We have serlous mlsg1v1ngs concernlng thlS'
_ sectlon of the DES | The ﬁproposed action" in issue in the
Apresent proceeding is not the question of whether a closed_h
.cycle system sheuld be installed, but rather, which type B
of such system should bevseleeted. The.Staff's "Evaluation"
tends to obscure ‘this. Its conelusion'that "the beneflts

to be derived from the closed-cycle coollng system outwelgh
- the potentlalilmpacts on the env1ronment" is therefore

neither germane nor supported by the_bodyvof the DES.

The'Power.Authority reeoénizestthat it iS'somewhat-f
 difficult to address the proposed aetien.in.this case'using
‘thelstandard.matrix the Staff has'developedvfor environmental
4 impact statements under the National Environmental Policy
Act. Desplte th1s, we submlt that thls portion of the DES
‘should at least attempt to assess the relatlonshlp between
short—term uses and long—term product;v1ty in terms of'thef‘
options beingvaddressed in this proceedinét If based on

1this.analysis, the ch01ce seems to favor a partlcular
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closed-cycle system, then that should be ‘so indicated.

'§ 7.3. mThis subsection shodldibe'bothicorrectea,

‘and expanded and refined, for, as written,bit fails to
addreSS'the-subject its heading seems to advertise. First,
1t is false to state that the labor and money required for
a cooling tower system are a "small fraction of the present
sunk costs of the fac111ty. In fact, such a system would
31gn1ficantly 1ncrease the total capital cost of the faClllty
as well as the cost ofhoperation. Further, thei"more of the
same" phraSe in the initial paragraph gives'the sense that'
' the Indian Point site is essentially a lost'cause having noi
- further enyironmental»valne. 'This is plainly not true, as .
the Staff's own.Viewshed materials attest. Moreover, merely
because the types of materials are‘of_the:same general
character as those that have previously been used on the
site does not'properly disclose thebarrangement and use to
'~ be made of‘those materials and their effects on’the.surronnd-v
ing_enyirons; :Simply because there are already tall struc-
~ tures on the site does. not relieveithe Staff of the'obli—
’ gation to state'clearly and distinctly that the towers yet.
- to be built would loom much largervon the horizon. |

 We have already:aadressed the assertion that. no
additional land needs to be taken. -ggg Comment to1§ 7.1
| §ggga. The fact'that certain acreage is within a site
boundary does not relleve the CommiSSion of ‘the obligationy

when preparing an 1mpact statement, to disclose thatii
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additional portions of a site are to be dedicateaito'new
'and dlfferent uses.' o ; e |
Flnally, wlth respect to the c1051ngvobservat10n
that the "irreversible and irretrievable commltments are - |
1'appropr1ate for the beneflts to be galned the Staff
should prov1de a comparatlve assessment of the ch01ce among ]h
'alternatlve closed—cycle cooling systems. The DES
in no way supports such a conclus1on, nor should 1t

since it misconceives the issue in the proceeding.

'§ 7.4, 42. Based on noise evaluations, the
‘ranking of the three alternatives oonsidered viable by the
Staff_appears to be inconsistent with thetrelative noise
evaluation found in paragraph 2 of § 5.2.5.3} This should

be clarified or corrected.

The Power Anthority appreciates the opportunity
to submit the foregoing comments, and will provide'its

further economic analysis no later than October 24, 1977.

' Respectfully submitted,

LeBOEUF, LAMB, LEIBY & MacRAE

Partner

1757 N Street, N.W.
Washington, D.C. 20036

Attorneys forvPoWer Authority
of the State of .New York

,OctoberFB; 1977
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3.2 . METHODOLOGY FOR QUANTIFYING COST OF CONSTRUCTION
AND OPERATION OF THE 'COOLINGbsYSTEM AT INDIAN

POINT UNIT NO. 3

3.2.1 " CAPITAL COSTS

The‘totai'capifél cost of the.natural_-draft ;coblihé tdwer-
consists of‘thevdirect capital cost, iﬁdirecg capital costs,
escalation'_froﬁ the time of the estiméte of the costs
_ kMarch, 1975) to,the'cdmpleﬁibn date of-ﬁower _construction,

and contingéncy.

3.2.1.1  DIRECT CAPITAL COST

Direct.capital‘cést'for the natufal draft wet cooling tower
"syétem for Indian Point',unit 'No. 3 and other major:cost
fcoméonents are set forth in Takle 3;6; (MarCh 1975 costs) .
The .direct: capiﬁalv cbsté 'afe based on construction coét
estimates pfépared'by  Con 'Edison fof:jsubmissidn to the

Nuclear Regulatbry Commission.



TABLE 3-6
 CAPITAL ESTIMATE SUMMARY
' Indian Point Unit No. 3

Natural Draft Cooling Tower
Installed June, 1984

Total Dlrect Cost
Design & Englneerlng Expense (15%)
Cconstruction Management (8.5%)
Authority Administrative Cost (3%)
Interest During Constructlon (14, 82%)
Total Progect Cost (1975 Dcllars)

| Escalatlon e ~ (57.12%)
Contingency - . = . (20%)

Total Estimated Cost

Finance Charge B ."(2%)
‘Bond Reserve o _ o (7%)

TOTAL CAPITAL COST

say

$ 40,575,000

6,086,300
3,448,900
1,503,300 -
7,649,100

$ 52,262,600

33,850,800
18,622,700

111,736, 100

2,455,700

8,595,100

$122,786,900

123,000,000



3.2.1.2  INDIRECT CAPITAL COST

The estimated total project cost is made up of direct costs

and those indirect or overhead costs which in keeping with
standard utility practice, atefcapitalized as part. of the

project capital "cost. The indirect or overhead cost is -

‘composed of the follcwing components:

A.  Design and engineering exgense (15% of total direct

costs) .
B. Construction management (8.5% of total direct costs).

C. Power Authority administrative costs (3% of the ‘sum of

total direct costs plus the costs in A and B above.)

D. Interest~during construction (7% per yéar or 14.82% _of”-
the sum of total direct cost plus the costs in A, B; and

C above.)

Design and Enqiheerinq Expense
In order to construct a”cooling tower system, the Authority

would employ the services of an engineering consulting firm

-to prepare ' preliminary engineering 1designs and bidding
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documents. These engineeringiCQSts are estimated to be 15%

of total -direct construction costs.

Construction Manaqement‘

“The Authority would also  employ the services of an

engineering consulting firm to perform project supervision

~.and management. The'cost of Such'services is'estimated_to

~ be 8.5% of total direct construction costs.

‘Authority Administrative Costs

Proper accounting practice requires the allocation . to
capital project' costs a portion of  the general
administrative expenses of the Authority. This’_recogniZes

the fact that general administrative costs are in part

‘attributable to capital projects.

The Power Authority uses a factor of 3% of the sum of direct
pro;ect cost -and engineering consultant expenses as_'an'

estimate of the allocatable portion of these expenses.
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©  construction period.-

>_Interest During Construction

The cost allowance for interest during' construction of
14.82% was calculated using a 7% rate of interest compounded
annually, assuming an even cash flow for the four-year

\ -

Escalation

The Authority has adopted Con Edison's escalation rates_for-'-
construction projécts for this analysis. Con Edison has
developed a New  York City Construction Price Index which

forms the basis fo the Company's projected escalation rates.

The average annual rate of escalation indicated &Ly this

index was (1) 1964-1971 at 6.3%, (2) 1964-1974 at 6.4%, and

(3) 1973 at 7%. The period from 1974 to 1976 was estimated

at a 9% ~average annual rate of change and for years after .~

1976 at 7.5%.

Contingency

The contingency allowance is based on experience and

reflects the extent and certainty of  the knowledge of

project details. A contingency factor of 20% is appropriate



for this pro;ect in view 'of the fact that - the. ‘detailed

des1gn of the progect has not keen completed. :

©3.2.2  INCREMENTAL GENERATING COSTS

‘The followxng sectlon descrlbes the method of computlng the

cost impact of. 1nsta111ng a closed-cycle coollng system at

Indian Point Unit No. 3. This cost 1mpact_1s _presented in

the form of the cost of the tower for an economic analysis. .

The economic llfe of the COOllng tower used in thls ana1y31s

is measured from the t1me it becomes operat10na1 to the end

. of the total economlc life of the nuclear plant, taxen
_.hereln to be forty years from 1n1t1al commerc1al operatlon.

. Indian P01nt1Un1t No. 3 began commerc1al -operatlon‘ August

30, 1976, thus incremental generating costs are considered

only for the economic life of the cooling tower dfrom' the

" beginning of June 1984 to the beginning of September 2016.

Indlan P01nt Unlt No. 3 is presently 11censed to operate at

873 Mwe (net electrlcal output). (See Section 2.3 above.)

‘It is expected that the. 11cense will be amended to allow

operation at_1033 MWe (net electrlcal,output).‘bFor purgoses

of_thiS'analysis, the Authority has assumed ~that the unit
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will be licensed to operate 1033 Mie in 1980 with the

existing once-through cooling system.

The incremental generating_costs; presented in Table. 3-7,

‘are the sum of the additional annuaiv”costs due to the_.

cooling tower present—worthed to January 1, 1977: using a
dlscount rate of 6. 5%. The present worth of a revenue.
requlrement in any year is the amount of money whlch if
invested - at the speolflc raterof return in 1977'wou1d meeti

this revenue requirement in the later year.

Aside from_’the' expected values of these incremental.

,generating costs, Table 3-7 shows values for each line item

correspondlng to the Authority's best judgment of: 1) the
low. ~estimate such that the probablllty that the actual cost
will be lower than this wvalue 1is .05 and 2); the hlgh
estimate such - that the probab111ty that the actual w111 be

higher than this value is .05.

3.2.2.1  MAINTENANCE AND OTHER OPERATING EXPENSES |

‘Cooling tower operating ~and maintenance expenses were

estimated based on industry experience. The estimate is



d)

e)

£)

Description of

. TABLE 3-7

"INCREMENTAL GENERATING COSTS ABOVE BASE PLANT'
FOR CLOSED-CYCLE COOLING AT INDIAN POINT UNIT NO. 3

Present Worth of Revenue -

1 Base year 1977.

Expenses S ___Requirements! § -
. Low Best High
o R ! - Estimate - Estimate - Estimate
Maintenance and ' S _ '
‘other operating S S ' .
expenses 3,500,000 - 3,880,000 4,300,000
carrying cost of | - |
capital for cooling , . _ ' : : e
tower B 88,400,000 98,250,000 117,900,000
Cost of replacing o
~deficient energy ’ S - g o
(annual derating) 78,900,000 .92,770,000 120,600,000
Carrying cost of - | A
capital for
replacement capacity S i o
(peak derating) 36,600,000 40,720,000 48,900,000
Replacement energy |
for plant downtime
to cut in cooling . . ' B .
tower 34,300,000 48,920,000 68,500,000
Firm purchase for | o
replacement capa-
city for downtime ' - _ o _ :
to cut-in tower - 11,100,000 15,790,000 22,100,000
TOTAL: = - : - 300,330,000 -
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 escalated by 5.5% per year compouhdedbtd"refleét,anticipated

increases in the cost of labor and materials.

 3.2.2.2  CARRYING CHARGES ON ADDITIONAL  CAPITAL FOR THE

COOLING TCWER SYSTEMS

. The Authority's annual carrying charge‘is-computedvas_thel

sum of the ievel _debt payménts _on the  bonds..issued to

finance the cooling tower plus insurance. '

The 1level debt charge is calculated using the_Authority3s
assumed costbof'7% for bonds having a 35 year maturity.
This level - debt charge of approximately 7.72% is‘increased

by 20% as provided for under the terms of the BAuthority's

" Bond Resolutions to yield a total level debt charge of 9.27%

per year.

An allowance for increased fproperty insurance Egremium
payments was also included in the annual charge rate. An

amount equal.to 0.25% has been included for this purpose.

-
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'3.2.2.3  COST OF REPLACING DEFICIENT ENERGY -

' The computation ' of the incremental revenue requirements.

includes the cost of replacing energy required because of  

‘the average annuél'deratihg‘-(33.5 MWe) imposed on Indian

Point Unit 'No. 3 by'the installation of a cooling tower.

‘The deratihg results from the additional energy required to

operate circulating water pumps and other auxiliary
equipment and high:turbinevback pressures associated with .

heat transfer characteristics of the cooling tower as

compared to once-through cooling.

The cost of this derating is the cost to New York State of

replacing the 1lost energy with alternative generation. In .

this analysis the’talterhate generaﬁing ' source has been
assumed to ‘be- combined‘generation fesources of the member
companies'of the Néw York'Pdwér fool.‘ It has beenv assumed
that the lost Indian Point ﬁhit No. 3 genéfation wouid'be '
replaced by_oii—fired generationifqr_the'period 1584'£hrough
199u;'by'a'mix of 25% COal—fifed»»generation and 75% oiif
fired generation for the period 1995 through 2004, and by a

mix of 50%  coal-fired generation and 50% oil-fired

3-39



)

. L L. . . : : :
. . . : . ' . .

generation from 2005 through the end of the analySLS (2016).

The ‘cost of the 011-f1red generatlon for the perlod 1984

‘through 1994 is based on a generatlon-_cost of $28.10 per
'megawatt-hour ih’ 1982 and 5.5% eecélation'per year through

- 1994. The cost. of the 25% coal-fired m1x and the 75% oil-

fired mix’ for the perlod 1995 through zoou was calculated"

using a‘prlce‘of $52.31 per megawatt-hour in 1995 and S.S%ﬁ:

- annual escalation through 2004. The cost of the replacement

energy for the period'zoou through 2016 was based on a pricef‘
of .$82.42 perl megawatt-hour for a mix of 50% coal and 50% h

oil generatlon in 2004 and 5.5% escalatlon per year through'

| the end of the_analy51s.

3.2.2.“ ' ACHARGES ON ADDITIONAL CAPITAL FOR REPLACEMENT GAS

TURBINE CAPACITY

' The installation of closed-cycle cooling at Indian Point

.Unit No. 3 will reduce its‘peakvgenerating capability whieh

would have been avallable to meet New York State's peak 1oad

by 77 5 MWwe. The loss_‘of thls"peak generatlng_ capacity

 would have to be replaced in order to maintain system

reliability.-



-

-‘$13,8uo,ooo and $16,600,000 respectively.

'The-ecohomic value»of the loss in system reliability is the

_cost to' New. York State of replacing Indian Point Unit No.

3's 1os£ peak generating capability."ror purposes -of this

analysis it was assumed that the'capaCity would‘be_replaced

- by the cheapest source of such capacity through the

installation of 'gas' turbines at an estimated cost of 5304

. per installed kilowatt of capaéity in 1984. This cost

represents the most recent estimates used by the New York

Power Pool for purposes of generation planning.“

The cost of the replacement capacity in Table 3-2 is the
carrying charge ~on the Capital cost of the gas turbines,

assumed to be 20.6 percent annually. _The"cost- of any

operation of the gas turbines is not inclﬁded within this

 item because the cost of enexrgy to replace'lost Indian Point

Unit No. 3 generation is included in the cost of replacing

deficient enérgy.

The annuél'_carrying.'charge on the capital cost of gas'

turbinevrepigcement capacity (peak derating) includes a 7%

L property tax. For the low, best and high estimates of this

incremental generating cost item the tax equals $12,400,000,
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3.2.2.5  REPLACING ENERGY FOR PLANT DOWNTIME

Indian Point Unit No.t3:would.not operate'during " the seven

»monthv period required for the cut-in of the closed-cycle

coollng system. It was' assumed that a _normel refueling
outage of two months duratlon could be scheduled to c01nc1de

with . the start of the cut-in perlod and that the addltlonal

- cost associated with the replécement_of energy. during _the

~ cut-in - period would be for the additional five month,outage'

period.

The Authority, in conjunction  with the other . utilities

participating in this proceeding,-has attempted to develop

~ a schedule for the constructlon and cut-ln of cooling towers

at the four lower Hudson'River'generating sites that will
minimize the cost of replacement energy. This schedule

minimizes the overlap of cut-in periods.

The cost of replac1ng the five months of Indlan‘ Point Unit.
No. 3 generation lost because of the cut—ln of closed-cycle
coollng is the cost of runnlng alternatlve generatlon in New
Yo;k State. This cost was oalculated -using a multi-area
prodoction bsiﬁulation program" which can _economically
dispatch the generating resources of the New fork PoweroPool_
observing cher transfers,limits' between load-generation

areas  within the State. This -program' was run with the
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- assistance of the. New York Powér'Pool staff,ahd reflects the

Pool's latest long range_plan:and its - estimates of . future.

. economic parameters affecting generation costs.

3e2.2.6 RELIABILITY IMPACT OF INDIAN POINT UNIT NO. 3

OUTAGE

‘The outage for the cooling tower cut-in reduces the

reliability of service to New York _State,‘consumers. In

‘order to maintain equivalent reliability it would be

necessary to purchase an equivalent amount of capacity.

While there is no assurance the neighboring utilities would
have . excess capacity available to sell 6nva firm basis, an
assumptidn'that gas turbiné capacity would be purchased_

assigns a minimum value to the lost reliability.

The cost of replacement capacity for the outage shown in
Table 3-2 represents'five months carrying charges on the

purchaée of 1033 MwWe of capacity assuming a cost of $304 pei

‘installed kilowatt for gas turbine capacity i 1984 and an -

"annual carrying charge rate of 20.6%.



' The annual carrylng charge on' the capltal cost of gas -

turblne replacement capac1ty for downtlme to cut-ln the
coollng tower includes a 7% property tax. ‘"For the low, best

and hlgh estimates of thlS 1ncrementa1 generatlng cost 1tem'

‘the _ tax equals $3,800,000, $5,370,000 and $7,500,000

respectively.



