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During the course of hearings on the‘request by Consolidated Edison Company
of New York (Applicant) for extension of the date for termination of operation
of Indian Point Unit 2 with once-through' cooling, Chairman Jensch requested

i that} the Staff file supplemental testimony on the subject of the cost/benefit balance
of the proposed amendment. : The Staff understands this request to seek
greater detail and fuller quantification to support the Staff's conclusion that the
benefits do not outweigh the costs of the proposed action. The ‘testimony contained

herein attempts to address that request and represents the Staff's fuller analysis

and quantification of positions earlier articulated, including the considerations

2
expressed in earlier testimony in this proceeding.
B 10246025 -
, 40045 776566 :
PD 77
~&°® ADOCK 0558893 i Lt;

P

\ . -




This testimony is organized as follows. Partl analyses the potential benefits

of the proposed delay, emphasizing the economic savings to the Applicant if the
construction and subsequent operation of a na:cural draft cooling tower are de-
layed one year. Part Il presents the Staff's analysis of the costs of the proposed
delay, emphasizing aﬁ economic evaluation of the impact on the Hudson River

striped bass population. Because of data limitations (primarily the non-availability

of analyses of the impact on the striped bass population of a single year's operation

with once-through cooling), the costs presented in this testimony are those associated

with the originally-proposed two-year extension, even though a one-year extension

already has been obtained ﬁﬁder provisions of the facility operatingv license. For
the purposes of discussion: however, the costs of an additional one-year extension
(to May 1, 1981) can be taken as approximately one-half those associated with a two-
?ear delay. I;art III summarizes the ‘overall benefits and costs of the proposed'

delay. The Staff's position continues to be that an additional one-year extension

in the period of operation with once-through-cooling is not warranted.




I.

1.

Benefits

Savings if the Wet Natural Draft Cooling Tower is Delayed
Two Years

The Staff's method of computing the savings that would accrue as a
result of the proposed action is to calculate the difference between
the incremental generating costs corresponding to construction and

operation of a natural draft cooling tower under two cases. Case I

encompasses the current revised licensing schedule with the cessation of

OTC in May 1980 and cooling system tie~in completed in December 1980.
Case 1T ;nalyzes the proposed amended schedule with cessation of OTC in
May 1981 and cooling system tie-in completed in December 1981.

The costs to be considered in each case consist of four components:

(1) capital costs, (2) annual operating costs, (3) cost of replacing
1oss.of peak generating capability and average annual loss of geneggting
capability, aﬁd (%) ddwﬁtime cosfs for cooling system fie-in. Since the
two cases consist of varying time streams of future costs, the Staff's
policy is to discqunt the above costs to a present worth on a common date
(January 1, 1976) using a discount:factor of 10% per year,3 and compute
their sum. In addition, each cost as well as their total is expressed

as an anﬁuali;ed vélue.representing é constant stream of reQenue require--
ments over the‘estimated useful life of the facility. The economic life

of the cooling tower is measured from the time it becomes operational




to the end of the total economic service of the plant, i.e., 23 years
(Dec. 1980 - Dec. 2003) in Case I, and 22 years (Dec. 1981 - Dec. 2003)

in Case II.

Except as noted, the Staff's anaiysis is based primarily on information
provided by the Applicant in the Environmental Report accompanying the
original application for license amendment and on the cost analysis of
natural draft cooling towers presented in the Staff's Final Environmental
Statement on Closed Cycle Cooling. 4 Since the cost information provided
in the ER assessed the originally proposed two year delay, the Staff's
approach in&olved the adjustment of that data to reflect the revised cases
analyzed here. This approach was successful except that a calculation of
revised annual levelized carrying charges for the cooling towers and gas
curbiﬁes was not possible. In this cése, the original data presented in

the ER was used. The errors thereby introduced are considered to be minor.

Capital Cost

Tables 1 and 2 present estimates of the capital costs of a natural draft
é cooling tower for Case I and II, respectively. These estimates corres-
pond to those of the Applicant (ER, Tables 4.2 and 4.3) with the excep-

? tion that, in accordance with Staff policy, real estate taxes during




TABLE 1

CAPITAL COST ESTIMATE SUMMARY OF CLOSED CYCLE NATURAL
DRAFT WET COOLING TOWER FOR CASE I SCHEDULE

TRSTALLATION _

DESCRIPTION COMPANY CONTRACTOR MATERIAL TOTAL
Install cooling tower 10,372,000 $10,372,000
Amertap clean system 3,112,000 3,112,000 |
Furn. install piping {mech. sys.) $17,600 2,652,400 4,973,400 - 7,643,400
Struct., excavation, tunnels, tower, etc. 20,700 13,778,500 13,799,200
Struct., excav., roads, sump pits, etc. 1,020,000 1,020,000
Struct., excav., for elect. work & assoc. 86,100 86,100
Elect. work assoc. w/tower 620,500 370,300 990,800
Elec. work assoc. w/substa. 362,200 815,900 1,178,100
Elec. work Tighting power 23,600 140,000 163,600
Project Management & Inspection 1,136,800 1,136,800
Other Direct Cost 82,100 » 110,100 192,200

Total Direct Cost 1,257,200 -32,027,300 6,409,700 $39,694,200

Engineering & Supervision 4,763,300
Administration & Supervision 1,222,600
Payroll Taxes & Pensions 1,565,300
Interest During Construction 7,441,200
Total Project Cost 'S54, 686, 600
Escalation 8,484,100
Contingency 3,89, 300
Total Estimated Cost _ /7,000,000

Source: ER, Table 4.2.




CAPITAL COST ESTIMATE SUMMARY OF CLOSED CYCLE NATURAL DRAFT WET
COOLING TOWER FOR CASE II SCHEDULE

TABLE 2

INSTALLATION
DESCRIPTION COMPANY CONTRACTOR MATERIAL TOTAL
Install cooling tower 10,372,000 $10,372,0C00
Amertap clean system 3,112,000 3,112,000
Furnish install piping (mech. systems) $17,600 2,652,400 4,973,400 7,643,400
Struct., excavation, tunnels, tower, etc. 20,700 13,778,500 13,799,200
Struct., excav., roads, sump pits, etc. 1,020,000 1,020,000
truct., excav., for elect. work & assoc. 86,100 86,000
Elect. work assoc. w/tower 620,500 370,300 990,800
Elec. work assoc. w/substa. . 362,200 815,900 1,178,000
Elec. work lighting power 23,600 140,000 163,600
Project Management & Inspection 1,136,800 1,136,800
Other Direct Cost 82,100 110,100 192,200
Total Direct Cost 1,257,200 32,027,300 6,409,700 39,694,200
Engineering & Supervision 4,763,300
Administration & Supervision 1,222,600
Payroll Taxes & Pensions 1,565,300
Interest During Construction 7,441,200
Total Project Cost $54,686,600 "
Escalation 21,054,300
Contingency ~ 15,7259 100
Total Estimated Cost 91, 000 000,

Source: ER, Table 4.3.




construction are not included. The estimates are based on an implied
escalation rate for the period 1974 to the predicted end of construction

(33.8% in Case I, 39.5% in Case II).

Annual carrying charges as a percent of capital costs as estimated by

the Applicant (ER, Tables 4-7 and 4-8) are itemized in Tables 3 and 4

for Cases I and II, respectively. Again, however, as in the estimates

of capital costs; taxes are considered simply to be a means of distributing
benefits and are not included in fixed charges. Using these annual
carrying charges, the calculated present value (1976) capital cost for

a natural draft cooling tower is:

B} 23 B
case T e 100 £ 7 (487,000,000 x 0.1483)e 0.10t3¢ = 70,409,400
case 11 & 0108 122 (691,000,000 x 0.1495)e™0*%%4e = 66,390,200

The corresponding annualized cost is:

I 28 e—O.lOt -1

Case T  $70,409,400 (/2 at)"L = 7,496,800
Case II  $66,390,200 (fg8 e 0- 10t y=1 47,068,900




TABLE 3

ANNUAL LEVELIZED CARRYING CHARGES
OF A COOLING TOWER AND GAS TURBINES AT INDIAN POINT
(AS A PERCENT OF CAPITAL COST)

CASE T
: COOLING TOWER (1) GAS TﬁRBINE (2)
Return _ 9.861 9.921
Depreciation ‘ 4.167 4.000
Allowance for Replacements 0.500 0.500
Insurance 0.300 0.100
Total Fixea Charges : 14.828 _ 14;521
Total Fixed Charges Rounded 14.83 14.52
- NOTES:

.(1) 24 Year Recovery Period to allow recovery coincident with
' 30 Year Economic Service Life of Indian Point No. 2.

(2) 25 Year Recovery Period to allow recovery coincident with
30 Year Economic Service Life of Indian Point No. 2.

SOURCE: ER, Table 4-7.




TABLE 4

ANNUAL LEVELIZED CARRYING CHARGES
OF A COOLING TOWER AND GAS TURBINES AT INDIAN POINT
(AS A PERCENT OF CAPITAL COST)

CASE II

COOLING TOWER (1) GAS TURBINE (1)

Return ' 9.803 9.803
Depreciation 4,348 4,348
Allowance for Replacements 0.500 ' 0.500
Insurance 0.300 | 0.100
Total Fixed Cﬁarges 14,951 - 14.751
Total Fixed Charges Rounded i 14.9$ ' 14.75
NOTE:

(1) 23 Year Recovery Period to allow recovery coincident with
30 Year Economic Service Life of Indian Point No. 2

SOURCE: ER, Table 4-8.




Annual Operating Cost

Onge‘the cooling tower is operational, annual operating costs are
incurred to maintain efficient system operation. Based on information
presented by the Applicant (ER, p. 4-14 and Table 4-4), these costs were
estimated to be $150,000 per year in 1974. Escalated at 5% per year
continuous compounding,annual operating costs are calculated by the
Staff to be $211,100 for Case I and $221,600 for Case II. The dis-

counted present value of the annual operating costs is calculated as:

e—O.lQ(S) f23 0.05¢t

Case I 0 $211,100 e dt = $1,749,900
‘ 0.10t
e .
. -0.10(6). ;22 0.05¢t
Case IT e fo $221,600 e dt = 81,622,700

0.10t
e

The annualized cost of these operating expenditures is:

Case T $1,749,900 ( /28 ¢7010%qe)™

y™L = s186,300
0 -
Ccase TI  $1,622,700 ( /28 ¢70-10%41y=1 = 517,800

0
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Cost of Replacing Loss of Peak Generating Capabilitv and Energy from

Plan; Derating

The installation of a natural draft cooling tower at Unit No. 2 will
result in reduction of ﬁeak generating capability of appfoximately 63
MWe.5 According to the Applicant, this loss of peak generating capabi-
lity poseé a potentially adverse effect on system reliability at peak

load and should be replaced with supplemenfary power. Given the

uncertainties associated with the long-run availability of purchased
power, the_Staff agrees with the Applicant's proposed installation of
gas turbines for maintaining system reliability. Assuming the pur-
chase and installation of the turbines is timed to correspond to the
dates of plant shutdown for cooling system tie-in (May 1980 in Case I,
May 1981 in Case II), the capital cost of gas ﬁurbines, based on the |

Applicant% data (ER, p. 4-18), is estimated to be $300 per kW_andASBlS

" per kW, respectively. Thus,'thé cost of replacing 63 MWe peak generat-

ing capability is $18,900,000 for Case I and $19,845,000 for Cese II.

Using the carrying charges for gas tuibines reported in Tables 3 and 4,
the total present value (1976) of the capital cost of replacing peak

generating capability is calculated by the Staff to be:

($18,900,000 x 0.1452) e 2-10%q¢

Case 1 e 0-10(4.5) 23.5

—O.lOtdt

case II e—O.lO(S.S) f§2.5

(519,845,000 x 0.1475) e

$15,829,500

$15,108,100



Alternatively, the annualized cost is:

Case T  $15,829,500 (/20 & 0+1%%ar)™1 = s1,685,400
0
Case II $15,108,100 (}28 e 0-10t41y"1 _ 51,608,600

0

In addition to the loss of peak generating capability, the closed cycle

cooling system will cause an average annual loss of generating capability

estimated by the Applicant to be 25 MWe.6 Replacement energy for this
loss is available from within the Applicant's system through additional
operation of a combination of oil-fired steam generators and gas turbineé.
The iﬁcremental cost.of this energy is estimated to bé 29 mills per KWhr
in 1979 (ER, p. 4-17). 1In addition, the Applicant estimates that the
cost of number 6 oil will risé at an average annual rate of approximately

7 This rate is used to calculaté 1980 incremental

5% between 1975 and 1980.
energy costs of 30.45 mills per kWhr for case I, 31.97 mills per kWhr for
Case II, and for estimating annual incremental energy costs for each

year thereafter.

The discounted present value (1976) of energy to replace the average

annual loss of generating capability is calculated below. A plant




capacity factor of 76.2% was used based on 8 weeks scheduled main-

tenance and a mature outage of 10%.

Case T e 0-10C4:5) 123:5 (h5000kw x $0.03045/kihr x 8760 hrs x 0.767 e " o0¢
, 0.10t
0 e
$44,789,400
Case II e_o°10(5'5)_f22'5 (25000kW x $0.03197/kWhr x 8760 hrs x 0.762 eO‘OSt
0 eo.1o:dt

$41,575,500

The corresponding annualized cost is:

Case T  $44,789,400 (f 28 &7 0-10t4¢y~1

0

$4,768,900

Case IT $41,575,500 ( 28 efo.lot -1

dt) $4,426,700

0

Downtime Costs for Cooling System Tie-in

The Applicant anticipates a seven month outage of Unit No. 2 from May 1,
1980 to December 1, 1980 for Case 1 and from May 1, 1981 to December 1,
1981 for Case II, as a result of the tie-in for closed cycle cooling.

Since Unit No. 2 requires two months annually for refueling, the Staff
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concludes that by utilizing the tie-in period for refueling, the out-
age could effectively be reduced to five monthé, or 3672 operating
hours. Unit No. 2 is currently rated at 873 MWe. Since 25 MWe already
has been accounted for above when the cost of replacement energy from
piant de-rating was computed, then the maximum loss of energy due to the

.five month outage is approximately: -
848MW x 3672 hrs = 3114 x 106 kWhr.

As in the case of the average annual loss of generating capability due

to derating, replacement for the outage loss is assumed to come from

the additional operation of other plants on the Applicant's system to;
gether with some increase in firm purchases from other utilities. Takiﬁg
into account the savings resulting from the fact that Unit No. 2 will

not be in operation, the resulting incremental production costs are

calculated as follows:

Case I Case 1I

Average cost of replacement
energy (SkWhr) $0.03034 $0.03197
Unit No. 2 production costs ($/kWhr) 0.00273 -0.00273
incremental cost ($/kWhr rounded) 0.0277 0.0292

Thus, the discounted present value (1976) of the loss of energy due

to dowﬁtime for tower tie-in is calculated by the Staff to be:
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case T o 0-10C4-5) 103114 x 10%kwhr) x $0.0277/kWhr] = $55,000,400

case 1T e 0:10G5-5) 103914 x 10%Whr) x $0.0292/kWhr] - $52,461,400

The corresponding annualized values are:

Case T  $55,000,400 ( 28 ~0.10t41y-1 = 45,856,200
0
28

Case IT $52,461,400 (;°° ,-0.10t, =1 _ 4 o5 g0

0

In addition to the cost of energy to replace the loss of generating

'capacity due to downtime for cooling system tie-~in, the 5-month outage

of Unit No. 2 causes a temporary reduction in the reserve generating
capacity available to meet peak logd. Table 5 presents the Applicant's
ten year planned capacity, load, and reserve margin for summer peaks.

In the summers of 1980‘and 1981, with Unit No. 2 removed from service‘
for cooling tower tie-in to 26.8% and 21.37 respectively, the Applicant's
reserves aé a percentage of peak load are réduced. Table 6, in turn,
pfesenté the planned capability, load, and reserves for the New York
Power Pool (NYPP), of which the Applicant is a member;, The NYPP's

determination of an adequate reserve is based on the reliability standards




TABLE 5
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
PLANNED CAPACITY, LOAD, AND RESERVE - SUMMER
MAXTMUM TNSTALLED SUMMER MEGAWATTS
NET CAPABILITY 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
" THERMAL (OTL FIRED) _ 7001 7001 6936 6747 6747 6693 6693 6573 6573 6210
THERMAL (COAL FIRED) 0 0o 0 0 0 0 0 0 0 0
THERMAL (OTHER) 0 0 0 0 0 0 0 0 0 0
THERMAL (GAS TURBINES) 2165 2224 - 2234 2255 2255 2255 2255 2255 2255 2255
THERMAL (DIESEL) 0 o 0 0 0 0 0 0 0 0 !
THERMAL (NUCLEAR) 873 873 873 1033 1033 1033 1033 1033 1033 1033 ;
HYDRO (CONVENTIONAL) -0 0 0 0 0 0 0 0 0 0
HYDRO (PUMPED STORAGE) 0 0 0 0 0 0 0 o o0 0
TOTAL CONTROLLED SOURCES 10039 10098 10043 10035 10035 9981 9981 9861 9861 9498 :
*NET CAPACITY TRANSACTIONS 607 407 1025 993 981 965 1554 1796 1619 2508

TOTAL CAP. FOR LOAD OF AREA 10646 10505 11068 11028 11016 10946 11535 11657 11480 12006

COINCIDENT PEAK LOAD 7845 7440 7560 7785 8050 8355 8665 8675 8900 9125
GROSS MARGIN 2801 3065 3508 3243 2966 2591 2870 2982 2580 2881
GROSS MARIN -7 OF LOAD 35.7 41.2 46.4  41.7 36.8 31.0 33.1 34.4 29.0 31.6
GROSS MARGIN WITH IP-2 2156 1781

REMOVED FROM SERVICE

GROSS MARGIN -7 OF LOAD 26.8 21.3

Source: 1976 Report of Member Electric Systems of the New York Power Pool and the Empire State Electric
Energy Research Corporation pursuant to Article VIII, Section 149-b of the Public Service Law,
Volume 2, Appendix D, (April 1, 1976)
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‘Volume 2, Appendix C (April 1, 1976).




- 12 -

of the Northeast Power Coordinatiné Council (NPCC), which specify that
generating capacity should be installed and located in such a manner
that after due allowance for required maintenance and expected forced
outages, each area's generating supply will equal or exceed area load
at least 99.9615% of the time; this is equivalent of a loss of load
probability of one day in ten years.8 To meet this criteriom, the
NYPP has determined that the reserve margin responsibility of each
member after 1975 will be 187 of peak load.9 Due to diversity, this

results in reserves of approximately 207 over peak load for the state.

Tﬁué, even with Unit No. 2 removed from service, the Apblicant is able
to meet it's NYPP reserve mérgin responsibility in the summers of 1980
and 1981. In addition, relétively high reserve margins during summer
peaks indicate the NYPP is prepared to maintain~a reliable supply of
electricity during individual system peak loads, as well as coincident

. peak loads (see Table 6). Given, therefore, tﬁat the absence of Unit
No. 2's peak generating capacity does not lower reserves to an unaccept-
able level, it is the Staff's conclusion that the Applicant's proposed
insféllation of gas turbines to temporarily replace'peak generating
capability would'be an uﬁnecessary commitment of resources and should

not be included as a cost in either Case I or Case 1I.
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Finally, Table 7 summarizes the incremental generating costs associated
with each case and presents the total savings if the cooling tower is de-

layed two years as the difference between Case I and Case II.




TABLE 7

COST ANALYSIS SUMMARY: INCREMENTAL GENERATING COSTS FOR A NATURAL DRAFT COOLING
TOWER CASE I, CASE ITI, AND CASE I - CASE 1II

CASE T CASE 11 CASE TI-CASE II
Present Annulized Present Annualized Present Annualized
Value ($) Value ($) Value ($) Value ($§) Value ($) Value ($)
1) cCapital Cost 70,409,400 7,496,800 66,390,200 7,068,900 4,019,200 427,900
2) Operating Cost 1,749,900 186,300 1,622,700 172,800 127,200 13,500
3) Derating Cost
a) Replacement 15,829,500 1,685,400 15,108,100 1,608,600 721,400 76,800
Capacity
b) Replacement 44,789,400 4,768,900 41,575,500 4,426,700 3,213,900 342,200
energy ,
4) Downtime Cost 55,000,400 5,856,200 52,461,400 5,585,800 2,539,000 270,400
(Replacement _
energy)
Total 187,778,600 19,993,600 177,157,900 18,862,800 10,620,700 1,130,800




- 14 -
The benefits associated with further study and evaluation of

environmental impacts of once-through cooling prior to "irretrievable
commitment” of resources to a closed-cycle system.

The Applicant claims, as a primary benefit of the extension of time for
operation with once-through cooling, that the collection and presentation

of further data about the environmental effects of once-through cooling will
permit a period for assessment which has some (unspecified) probability
of leading to a decision which would permit the avoidance of a commitment
of substantial resources to a closed-cycle-cooling system, specifically the
construction of natural draft cooling towers. The Staff concludes that, in
the time expected to be gained for further study and evaluation, virtually
no probability exists of an event occurring which prevents the Applicant
from being required, if it wishes to continue operation of Unit 2 after May 1,
1980, to éommit resources to the cooling tower. The reasons for this are set

forth below.

A. Less than one year remains before the letting of contracts for con-
struction to meet a May 1, 1981 termination date would be called for,
according to construction sciqedules subn;litted bf the Applicant. Only
slightly more than a year remains before construction must begin in

order to meet the 1981 date.
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In‘ the event that newly collected and submitted data do not appear to
present significant new or different information, this one-year time
period is probably adequate for the Staff to complete its independent
review of the submittals. However, in those circumstances, the
failure of the Applicant to offer substantial new information would
lead to no real probability that a different outcome could be expected
on the question of whether closed-cycle cooling will be required for

Indian Point , Unit No. 2.

Should the submittals of further information appear to contain signifi-

cantly new or different information, the Staff will perform a full indépen-

dent assessment or re-analysis of the subject area. This process is a
substantially more complex and time- consuming one than that conducted
for submittals which may be corroborative of earlier work done by the
Applicant's consultants or by the Staff. For example, in the testimony

of Campbell et al. of Decémber 7, 1976, at least five areas appear to
warrant such an ind»ependent assessment. They include 1) relati\.fel
contribution of Hudson River striped bass tb the Atlantic coastal fishery;
(2) estimates of entrainment mortality, including corrections for differen-

tial net mortality and larval-table data; (3) compensation in the Hudson
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River striped bass population; (4) the method of equilibrium reduction

for impact assessment; and (5) consideration of a more comprehensive
assessment of the impact of power plant operation on the Hudson River
white pe;rch and tomcod populationé . In the course of a full Staff assess-
ment of any of Applicant's submittals which raise the possibility of signifi-
.cantly ne§v and different information, any gaés in information submitted
result in our requesting further information from Applicant. F'or example,
our questions and requests relating to the Texas Instruments First
Multiplant Report (July, 1975) were formulated and transmitted to Appli-
cant by March 28, 1976. The Applicant then responded in three par;cs on
July 8, 1976; August 6, 1976 and September 23, 1976. (14 months after

the original submittal) It is onIy after sé.tisfying ourselvés that these re-
sponses afe sufficient that we can thén complete our assessment. Itis al-
ready clear from a preliminary review of the December 7 testimony that we
will require answers to several inquiries. A copy of the questions relating
to the Report on Relative Contribution of Hudson River Striped Bass to the
Atlantic Coastal Fishery is attached as Appendix A. Although presumably
the Appliéant's "Janu;ary 1977 Report" will contain further information on
tﬁe five subject éreas covered by the December 7 testimony which appear

to require independent Staff analysis, it is reasonable to assume that
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the report will not be fully re"spons_ive to all our questions, and it

is probably reasonable to assume that the report will raise other sub-

ject areas on which the Staff may wish to perform independent assess~
ments. Further, there may be a need for certain important data which

are ﬁot iminédiately available, e.g., larval-table data for 1976 and larval-
table data at Indian Point. A cursory overview of the nature and scope

of the material available and expected to become available makes it clear

that the Staff cannot, during the time period available before "irretrievable
commitment”, complete an assessment and reach any new conclusion with
respect tc; the basic proposition of whether closed-cycle cooling is warranted

for Indian Point Unit No. 2.

Even in the unlikely event that the Staff could complete an independent

‘assessment of data which would lead it to conclude that a clesed-cycle-

cooling system is not warranted for Indian Point Unit No. 2, the Staff

does not understand that its conclusion would be the end of the matter.

‘Presumably there would be a hearing on the question of whether an

amendment should be issued permitting the Applicant to continue
operation with once-through cooling. Therefore, the Staff concludes

that the time required for drafting of the necessary impact statement
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and for the conduct of a full hearing should also be included in
assessing the probability that a décision can be reached which

allows the Applicant to avoid irretrievable commitment of resources.

In light of the foregoing, the Staff believes that no measureable
benefit, in terms of probability of aveoiding an irretrievable commit-

ment of resources, can be expected.

Prevention of Non-Water Quality Impacts during Period of Delay
The Staff agrees wifh the Applicant that the-construction and operation of a

wet natural draft cooling tower could result in some adverse environmental

impacts, including damage to aesthetically valuable trees and the poésible

deterioration of scenic views. These impacts are discussed in the Staff's
Final Environmental Statement for Selection of the Preferred Closed Cycle
Cooling System At Indian Point Unit No. 2 .10 While such damag'es cannot be
readily quantified, it is the Staff's position that they are small and that post-

ponement of these impacts for two years is a minor benefit of the proposed

action.
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Costs

In accordance with economic theory, the Staff accepts the proposition that the

value to society of damages resulting from environmental impacts is that amount
1

society would be willing to pay to avoid such losses. It is the Staff's position

that the economic loss to society which would result from the extinction or
irreversible reduction in size of a fish species from all or parts of its habitat or range
is unlikely ever to be completely measureable. In particular, the dollar values

of a given yield to the sport fishery, such as those estimated by the Applicant,

are not acceptable as measures of the full economic loss in the case of irreversible
effects since these valués represent only what one segment of society might be

*

willing to pay to prevent such a loss. Other segments of society may treasure
- 12 ‘
.other attributes of a fish species.

Nevertheless, the legislative and judicial branches of government, acting in the
interests of society, are obliged to make and regularly do make decisions regarding
the protection of environmental values based on an implicit valuation of the relative

costs and benefits of such decisions. The adoption of air- and water-quality

*  For example, the Applicant's analysis fails to attach any value to the risks
of irreversible impacts on the striped bass yields, to the impacts on the
commercial fishery, or to the impacts on other species and on the river
ecosystem. This nonexhaustive list illustrates the inadequacy of attempts to
value the ecological impacts of once-through cooling employing Applicant's
methodology.
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standards is a common example. One result of such decisions, moreover, is
that estimates of environmental values can be inferred indirectly. For example,
the cost of installing ana operating air-pollution control equipment can be taken
as one measure of what society is willing to pay to avoid the damages from aif
pollution. It can be inferred, therefore, that from the point of view of society
as a whole, the economic value of damages prevented must at least be equal to

13
the costs of control.

A similar case is at hana. The Staff has concluded, and thg Licensing Board,

Appeal Board, and Commission have agreed, that the impacts of entrainment and
impingement resulting from the long-term operation of IP-2 with once-through-
-cooling (O'fC) , in cofnbinatiOn with IP-3, Bowline, Lovett, Roseton, and Danskammer,
will expose the Hudson River striped bass population to é risk or probabilit‘;r of
irreversible damage that is' unacceptable. Further, the Applicant has proposed

and the Staff and Licensing Board haV;e cohcurred that a natural draft cooling tower
(NDCT) be installed as the preferred method to reduce this exposure to risk.

The economic implications of these decisions can best be aeveloped algebfically.

Let E(VL) =V PLI + Vi, " P

where E(VL) = the expected value of loss,
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VLl = the economic lpss associated with event Ll: irreversible '
damage to the striped bass population does occur,
VL2 = the economic loss associated with event L2: irreversible
damage to the-striped'bass population does not occur,
PLl' PLz = the probabilities that L1 and L2, respectively, will occur.
By definition, VLZ =0, i.e., economic loss is not incurred if there are no
irreversible effects since any economic losses associated with reversible damages
are not relevant in this analysis. Therefore, E(VL) = VLl . PLl' Similarly,
‘ A E(VL) = VLl + APy, i.e., changes in the expected value of a loss are directly
related to changes in the probability that irreversible damages will occur. The
Licen.sing Board concluded, in essence, that

>
A% APLI = PVCT

Ll
where PVCT = the discounted present value (1976) of constructing and operating

a NDCT, which the Staff (Table 7, above) estimates to be $187,778,600.

In other‘ words, the Licensing Board concluded that the Hudson River striped bass

population was of sufficient worth (VLl) and that the probability of irreversible damage
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sufficiently high that incurring the cost of constructing and operating a NDCT

in order to reduce the probability of a loss (4 PLvl) was justified. *

The reduction in the probability of irreversible damage, APLl’ resulting from
the installation of a NDCT is not known. However, a proxy meaéure of APr,
can be estimated as follows. ']E‘he installation of a NDCT reduces the exposure
of the Hudson River striped bass to the risk of irreversible damage. Reducing
the exposure to risk, in effect, reduces the probability that an irreversible loss
will occur. One measure of the risk of irreversible da;mage adopted by the Staff
is fhe number of years that some index of relative population size is less than some
specified level (e.g., relative yield less than O.5, Table 3.2, FES). A second
measure of the risk of irreversible damage, which is used in this testimony, is

. the sum of the annual differenceé in some index of relative population size with

and without the NDCT in place for all years in which the index falls below some

*  More accurately, the Licensing Board and Appeal Board concluded that the
probability of irreversible damage was sufficiently high that incurring the
economic cost of constructing and operating a closed-cycle cooling system
(NDCT) and the environmental costs of constructing and operating the
system (e.g. aesthetic disadvantages), was justified. Because of an inability
to fully quantify the environmental costs of constructing and operating the
tower (as explained in FES for Selection of Preferred Closed Cycle Cooling
System) and because of the complexities associated with examining such costs
on a year-to-year basis, that portion of the value assigned by the decision-
makers is ignored here. However, in considering this testimony, one should
remember that whatever value is reported as that which is less than or equal
to the value of the impact on the fishery is conservative because of its failure
to reflect any environmental costs associated with cooling tower construction
and operation.
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specified value. This second measure of risk takes into account not only the
number of years the index of relative population size is below the specified level

but also how far below.

Figure l reproduces Figure 3-1 from the FES which displays the relevant relative-
yield curves from the Staff's life-cycle population model. The reduction in the

exposure to risk resulting from the installation of a NDCT can be calculated as:

0 [RY,(£)-RYy ()]
1 (l+i)t

It ™M

t

subject to the condition that RYx(t) s RYy(t) < (.50, and where

RY () = the relative yield in year t associated with cessation of OTC
in May, 1979 (represented by curve x in Figure 1),

RYy(t) = the relative yield in year t associated with the base design of
OTC for 35 years (represel;xted by curve y in Figure 1), and

i = the rate of discount (=0.10).

The use of discounting of the measure of risk reflects the Staff's assumption that
society in making its decisions exhibits a time preference toward risk and dis-

counts future exposure to risk just as it discounts future exposure to dollar costs.
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Curves for relative yield versus time. The three curves are for
cessation of once-through cooling at Indian Point Unit No. 2 on
May 1, 1979 (solid line) and on May 1, 1981 (dashed line) and for
the base design of once—through cooling for 35 years at both Unit

Nos. 2 and 3 (dotted line).
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The estimate obtained from using this method to calculate the reduction in
exposure to risk is adopted as a proxy measure of the decrease in probability
of incurring an irreversible loss as a result of installing a NDCT (4 Py .

Solving, now, for VLl:

> _PVCT > $187,778,600 2

! APy 0.4417 $425,127,000

The above result can now be employed to estimate the increase in expected loss

to society, A E(VL) , from the proposed two-year delay in cessation of operation
with OTC. The significance of the dalay is to increase the probability of irreversi-
ble damage (4 PLl) by increasing the exposure of the striped bass population to
the risk of irreversible damage. The increase in probability, as measured by the

increase in risk, can be calculated as:

gO [RYy(t)-RY7(t)] = 0.0520
=1 (DT '

where RY‘Z(t) = the relative yield in year t associated with the cessation of

OTC in May, 198l (represented by curve z in Figurel). .

The increase in expected loss as a result of the delay, A E(VL) , can then be

estimated as follows:

Vi1 AP1a
$425,127,00 * 0.0520 > $22,107,000

AE(V;)

v
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Thus, assuming one-half of this amount approximates the costs of a one-year
extension, then the costs associated with the delay exceed the anticipated economic
benefits (see Table 7, above), thereby supporting the Staff's position that no

%
further extension in the period of operation of IP-2 with OTC be granted.

It is appropriéte to emphasize that the above results are offered only as an
example of a reasonable approach to estimating the costs of the proposed delay.
The particular results obtained are dependent upon several assumptions. First,
the selection of 0.50 as the relative yield value below which the risk of irreversible
- effects is incurred is a somewhat arbitrary choice. A more conservative figure
of 0.75 was also used in the FES. However, there exists no body of knowledge
which can be appealed to in defense of using a particular figqre. The use of 0. 50
is based on the judgement of the Staff and the desire to use a reasonable figure.
Second, the particulaf set of relative yield curves pr;esented in Figure | is just
one of a number of sets that might have been employgd, depending upon the
pafa.meters specified for the Staff's life-cycle popﬁlation model as well as for the

Staff's young-of-the-year striped bass population model. Again, no criteria other

*  If the Licensing and Appeal Board actually perceived the benefits of closed-
cycle cooling to significantly outweigh the costs, the dollar figure for this
example would be much higher and many more examples of model runs would
yield a figure which supports a conclusion that the costs of extension outweigh
the benefits of extension. ‘ -
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than the analyst's judgement exist for selecting a "most likely" set of curves.

It is appropriate to note, however, that the relative yield curves presented in
Figure 1 represent a fairly severe case in terms of the assumed impact of OTC

on the striped bass population. Third, it is assu_med that the incremental risk

for year t, RYX(t) - RYY.(t) or RYX(t) - RYz(f) , is of the same importance as an
incremental risk of equal magnitude for any other year. An alternative assump-
tion to this equal weighting of incremental risks through time would be to give
progressively greater weight to the incremental risks incurred later in time. This
second assumption would reflect that there may be a threshold for the cumulative
risks and that incremental risks in later years may have a greater effect in reducing

the margin of safety than would incremental risks in earlier years.

The fesults presented above do not contradict the Staff's conclusion in.the FES

"... that the incremental long-ferm impacf [of entrainment] on the striped bass
population due to the requested extensio:; of time is negligible" or "...that the
incremental .long-term impact from t_hese losses [from ﬁnpingexﬁent] is not expected
to be large and has essentially no risk of being irreversible." (FES, p. 3-6) The
incremental impact is small, as indicated above: an increas.ed exposure to risk

of 0.0520 compared, say, to the risk associated with OTC over the plant's lifetime

of 0.4417. So also would the impact of a second, third, etc., two-year extension
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be small if analyzed in the same manner. The conclusion of negligible impact in
the biological sense follows from the increfnental or piece-meal procedure employed
and poses the danger that non-negligible cumulatiive impacts, as a result of a
series of discrete successive éxfensions, might be overlooked. In addition, of
course, a finding of negligiblhe biological impact does not necessarily imply a
negligible economic impact. The significance of an economic cost can only be
determined in relation to the size of the corresponding economic benefit. The
value of the analysis presented above is to illustrate that a situation does exist

where the costs of the proposéd delay exceed the benefits.
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Summary

Sections I and II above have reviewed the relative costs and benefits

of the proposed extension in operation of IP-2 with once-through cooling,
emphasizing the quantification of what the Staff considers to be the
principal elements. The costs of.the originally-propoéed two-year
extension are analyzed, reflecting limitations in aﬁailable'data which

prevent a review of a one-year's delay.

On the benefit side, the Staff estimates a cost savings from delay in
construction and operation of a NDCT of $16,620,700. This is approximately
comparabie to the Applicant's estimate for a one-year delay of $6,797,000.
Other benefits of the delay cannot be duantified, but are considered by

the Staff to be small.

The Applicant and Staff disagree considerably in their respective
estimates of the costs of the delayf' The Applicant, concerned only with-
the econgmic losses associated with estimated reductions in the yield

to the striped bass sport fishery, estimates a cost of $112,000 for a
one—year delay. The Staff recognizes that such economic losses will
occur, but considers them only a minor addition to that cost element of
principal cbncérn, i.e., the expected 1oss.associated with exposing the
Hudson Rivér-spawned striped bass population to an increased risk of

irreversible damage.
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In its previous aecisions, ;he Licensing Board and Appeal Board have con-
cluded that the Hudson River striped bass population was of sufficient worth
and that the probability of irreversible damage (from operation of IP-2 with
once-through cooling for 35 years) sufficiently high that incurring ;he
costs (includihg environmental costs) of constructing and operating a NDCT
in order to reduce the probability of a loss was justified. Bylinference,
the Staff estimates that the expected loss associated with the increased
probability of irreversible damage due to a one-year extension of operation
with once-through cooling to be at least $11,053,500. Thus, under the
assumptions and conditions stated in that analysis, a situation does

exist where the costs of the proposed delay exceed the benefi;s.
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Appendix A

1. Provide punched computer cards or magnetic tape and a listing of cards

for the following:

A. The 15 characters for each fish in the discriminate analysis of

1974 source-river data (Table B-1).

B. The 8 characters for each fish in the discriminate analysis of

1975 source-river data (Table B-2 and B-3).

C. The 5 characters for the 2,737 fish in the discriminate analysis

of 1975 Atlantic coastal data (Table III-3).

In each of the above three cases, include values fqr fork length, age, sex,
time period, stratum, and substratum, method of collection and any other
information TI found to be useful. For item 1-C above, include for each
fish the values obtained for F , F F , F (Appendix D,

s
HUD CHES Roan BHUD
equations 1-4, respectively).

2. Provide the four discriminate functions related to Table B-6.

3. Provide the two discriminate functions related to Table B-~7. Were both

the 1974 and 1975 Hudson data and Chesapeake data used for Table B-7?

4. Were any striped bass less than 406.5 mm fork length found in any strata
other than 4, 5, 6, and 7 (i.e., New York waters) (see Table III-2)? If so,

provide numbers of fish by time period and substrata.
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5. On page II-1, the statement is made that "Most of the misclassifications
occurred between Hudson and Chesapeake stock, as indicated by overlaps of
24,06, 4.44, and 10.947 obtained for the Hudson-Chesapeake, Hudson-Roanoke,

' For each of the

and Chesapeake-Roanoke spawning stock pairs, respectively.'
three stocks, provide values for the number and fraction of fish from that

stock that were misclassified into each of the other two stocks.

6. To continue analysis of the LMS one-dimensional, tidal~-averaged model

for the Hudson River, we need LMS estimates for 1974 and 1975 for each
parameter in the model that has a value different from that in 1973. Examples
are values for fraction egg production by week and river segment, values for

fresh-water flow and dispersion coefficient by flow period and river segment,

~and values for migration preference for each of the three juvenile life stages.
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