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— SUMMARY AND CONCLUSIONS

This report was prepared by the U.S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation.

The proposed change in the cooling mode for the Nine Mile Point Nuclear Sta-
tion, Unit 2, from the previously reviewed once-through system to a closed
cycle system utilizing a natural draft .cooling tower (NDCT) will cause certain
changes in environmental effects. The most significant of these effects and
their differences from those resulting from the once-through system are sum-
marized below.

(a) The reduction in the intake volume and velocity will reduce the potential
for fish impingement. This reduction, coupled with the capability for
guiding entrapped fish back to Lake Ontario, should result in minimal
impact to the fish species affected by impingement.

(b) Similarily, the environmental risk associated with entrainment of organ-
isms is expected to be reduced in approximate proportion to the fractional
flow reduction. The effects of entrainment on aquatic biota are now expect-
ed to be so low as not to be measurable. Any effects which may be incurred
are expected to be localized in the Nine Mile Point area only.

(c) The proposed system will cause discharge of a much larger quantity of chem-
icals into Lake Ontario than would have resulted from the once-through
system. There are no applicable criteria or standards which would pro-
hibit these substances from being discharged.

(d) The operation of the cooling tower will cause deposition of salt drift.It is expected that salt deposition from drift in the amounts projected
at Nine Mile Point will not result in unacceptable botanical damage
either through soil contamination or through foliar interception pathway.
There is no salt drift associated with once-through cooling mode.

(e) The proposed change will cause an increase in the estimated radiological
total body dose commitment to the maximum individual. these doses are
higher than those estimated for the once-through system. However, they
are within the guidelines of Section II.A, Appendix I to 10 CFR Part 50,
and are therefore acceptable.

(f) The estimated annual radiological total body dose commitment to the popu-
lation within 80 km of the NMP-2 will also be higher than those estimated
for the once"through system. However, they are cost-beneficial according
to Section II.D, Appendix I to 10 CFR Part 50, and are therefore acceptable.

(g) The massive tower and the plume will represent a very large visual intru-
sion over a large area. In contrast, the once-through system, not having
a massive tower or visible plume associated with its operation, is less
visually intrusive and, therefore, is aesthetically preferred.
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(h) The noise produced by the operation of the NDCT will be of higher levels
than from the once-through system. However, it is expected to be within
HUD noise guidelines and, therefore, acceptable.

(i) The proposed NDCT will cost more than the presently approved once-through
system. Niagara Mohawk Power Corporation estimates the difference to be

'19.4 million.

The staff finds that both the NDCT and the once-through systems are environ"
mentally acceptable. The proposed NDCT is ranked by the staff as preferable
to the once-through system with respect to potential for fish impingement and

'orentrainment of aquatic organisms. The once-through system is ranked by
the staff as preferable to the NDCT with respect to chemical load into the Lake
Ontario, drift and local weather modification, noise, radiological doses, and
visual aesthetics. However, considering the environmental effects in total,
neither system is ranked by the staff as preferableIover the other.

The staff's analysis indicated'lso that the NDCT is $19.4 million more expen"
sive to build and operate than the once-through system. This differential cost
between the systems represents a commitment of resources-"materials, equipment,
manpower, and incremental 'fuel requirements —that would not occur if the o~ce-
through system were built and operated as previously approved. However, the
.staff has determined that this incremental cost does not tip the balance between
the costs and the benefits derived from the plant, but maintains the current
cost-benefit balance for the project as a whole.

Inasmu'ch as the environmental costs and benefits are not greatly changed by
this action, the staff has no objection to the modification in the cooling
system as described herein.





1 INTRODUCTION

On June 24, 1974 the Construction Permit No. CPPR-112 was issued to the Niagara
Mohawk Power Corporation (NMPC) to construct Nine Mile Point Nuclear Station,
Unit 2 (NMP-2) utilizing a once-through cooling system.

In February 1976, NMPC informed the Nuclear Regulatory Commission of their
intent to revise the cooling system for NMP-2 from a once-through cooling to a
closed cycle system utilizing a- cooling tower. This was followed by a "Report
On Circulating Mater Cooling System Employing a Natural Draft Cooling Tower"
submitted to the NRC in July 1976. On September 30, 1977 the report was supple-
mented by "Responses to NRC Requests Dated April 22, 1977 for Additional
Information Regarding the Proposed Cooling System Design Change." In addi-
tion, NMPC supplied NRC requests for further information in letters dated
January 16, 1978, April 18, 1978, and November 21, 1980.

This report summarizes the staff's environmental review and sets out the staff's
technical evaluation of the proposed change.
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2 ENVIRONMENTAL DESCRIPTIONS

2.1 Water Use

The station is located in the northeast portion of the Lake Ontario Plain drain-
age basin. The section that further describes surface water, 2.5. 1, has not
changed and can be found on page 2-10 of the Final Environmental Statement (FES)
for the Nine Mile Point, Unit 2.~

Additional water quality data for Lake Ontario has been provided by Niagara
Mohawk Power Corporation in the form of several annual monitoring reports for
Nine Mile Point, Unit l. A recent report, Nine Mile Point Aquatic Ecology Stu-
d'ies 1977 Data Report, indica'tes that no basic water quality changes have
occurred in Lake Ontario since the publication of the Nine Mile Point Unit 2,
FES. ~

2. 2 Ecol ogy
2. 2 ~ 1 Terrestrial Ecology

The description of terrestrial ecology of the site and vicinity included in
Section 2.7. 1 of the Final Environmental Statement issued in June 1973 isstill valid.~ The staff has reviewed the list of threatened and endangered
species (Federal Register: Vol. 45, No. 99, May 20, 1980) and concludes that
the site and vicinity contain no threatened or endangered species.

2.2.2 Aquatic Ecology

The aquatic biota of Lake Ontario and the Nine Mile Point area were discussed
in Section 2. 7. 2 of the FES based upon pr eoperational studies described in the
Applicant's Environmental Report of January 1973 and pertinent published litera-
ture. Additionally, the FES Summary and Conclusions (p. iv) and Section 6. 1

(pp. 6-1 to 6-5) recommended several modifications in the aquatic biological
monitoring programs at both Nine Mile Point and FitzPatrick Nuclear Stations for
the purposes of impact assessment. These modifications have been made, as
reflected in the operational studies conducted at both facilities.
The ecological and in-plant sampling programs are summarized in Tables 2. 1 and
2.2, with the farfield stations illustrated in Figure 2. 1. Species occurrence
and composition are discussed in relation to potential impacts in Sections 5. 1. 1
and 5.1.2.

2.3 Socioeconomics
2.3. 1 Introduction

This section summarizes the staff's evaluation of the social and economic
impacts of two alternative heat dissipation systems, once through and natural
draft cooling towers. The potential impacts of alternative heat dissipation
systems for Nine Mile Point, Unit 2 are evaluated with consideration given to
the construction and operation of a single natural draft cooling tower as a
replacement for the once-through system which the staff had evaluated in its
June 1973 FES. The staff s objective in the present analysis is to determine

2-1



'

'

h 4

I

r

C



Nine Nile Point Ecological Study Area.
Source: Reference 6, Vol. 1, Fig. III-l.
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TABLE 2.1. Scheduled frequency of Sampling for Ecological
Studies in Nine Nile Point Area of Lake Ontario
(1976). Source: Reference 6, Vol. 1, Table III-10.
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3occon qu«LLcy

(organi» carbon)
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Nonchly (ll 6 48 paranecers)
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Nonchly
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June
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TA6LE 2.1 (Continued)

STVEDY

C JAMES A. FiTZPATRICK NDCIZAR POVER PLAÃT

~FE 'E C PERIOD

Encrainnent

Phytoplsnhton: discharge afcbay,
enuncration Monthly (D) April-Decesber

C l4 and Chlorophyll a: phytopianhton
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C
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f
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~
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:ncubation periods: 7 ~ 24, 48, and 72 hens for day and night collections for C-ig 4 Chlorophyll ~

analyses (afcer ." Septerber); 4 hours for day colleccions .'or C l4 only; i=ediate analysis fo. day
c and nighc collections or Chlorophyll a analyses t 2 replicates
viabilicyt 8 hours afcer colleccion (sanple naintained in axbient vacer)t enuneracion of thc sane sanple

~Additional sanples i 'lah ~ conditions are hatardous
'"'cdnesdayt dsy/nighc colleccions as of 2 June

Day collection
Night collat ion
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TAHLE 2.2 Sumlary of Sampling Locations for Ecological Studies
in tiine Nile Point Area of Lake Ontario (1976). Oepth
Contours and Transects Correspond to those in Figure 2. 1.
Source: Reference 6, Vol. 1, Table III-13.
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whether the natural draft cooling tower produces impacts in the human environ-
ment which are significantly worse than those produced by a once-through system.If the staff finds that the natural draft cooling tower produces impacts which
are significantly worse than impacts associated with a once-through system,
the staff must then determine whether the mitigation of the cooling tower
impacts or the selection of an alternative system can be justified in a cost-
benefit framework.

2.3.2 Community Characteristics

For the purposes of this discussion, the staff has analyzed impacts within an
area approximately 10 miles from the plant site. Within this area are the
Towns of Mexico, Minetto, New Haven, Richland, Scriba, and Yolney; and the
City of Oswego. These jurisdictions are within Oswego County. In the staff s
judgment, an area with a 10-mile radius is a conservative approximation within
which most of the local impacts attributable to alternative heat dissipation
systems are expected to occur.

2. 3, 2. 1 Physical Ambiance

Nine Mile Point Station is located on the south shore of Lake Ontario in the
Town of Scriba, Oswego County. The station is in the Erie-Ontario Lowlands
physiographic province, a relatively flat plain which rises gently from Lake
Ontario to the Appalachian Uplands at the site's southern border. The station
is located in an area that is approximately 260 feet MSL; one mile due south
of the station's major structures —at the southern boundary on the site--the
ground rises to 310 feet. One and one-half miles further to the south, the
land rises more rapidly to 400 and more feet.

Almost 75 percent of the land in Oswego County is presently either forest, wet-
lands, or residual vacant land (see Table 2.3). Significant forest tracts exist
in the Towns of New Haven, Scriba, and Volney. Much of this land was farmed
in an earlier period but is now covered with second growth trees and brush.
Table 2.4 provides data on agricultural acreage within the local impact area.
As the table indicates, only one-half of the land in commercial farming is
actually used for the production of crops.

The temperature, humidity, precipitation, and cloud cover of the area are con-
trolled by the St. Lawrence Valley storm track and moderated by Lake Ontario.
Climate is continental in character, with long, cold winters (average tempera-
ture near 25 F) and short summers (average temperature close to 70 F). The
average annual precipitation is thirty-four inches and the average annual snow-
fall is eighty-eight inches. With the exception of the winter months, the
prevailing winds are from the southwest and follow a course nearly parallel to
the long axis of Lake Ontario. During the winter months, the predominant wind
direction shifts to the west.

2.3.2.2 Municipalities and Other Government Organizations in the Area

In addition to the towns listed in Section 2.3.2, the impact region contains .
the incorporated villages of Pulaski in Richland and Mexico in the Town of
Mexico. All towns in the County elect a supervisor and are governed by an
elected Town Board headed by the supervisor. Seven school districts serve the

2-6
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TABLE 2.3 OSWEGO COUNTY LAND USE INVENTORY

Category X of Total

High Density Residential

Low Density Residential

Public and Semi-Public

Commercial

Industrial

Transportation and Utilities
Agriculture and Forest'ry

Other"

Water

Outdoor Recreation

0.4

1.2

0.4

0.1

0.5

0.6

16. 1

73.4

7.1

0.2
100. OX

SOURCE: Fin'al Oswego County Subplan, Central New York
Regional Planning and Development Board, Nay 1979.

" "Other" includes forest, wetlands, residual vacant land
(which is composed .of inactive agricultural land, other
inactive land, land under construction, sand and rock
land).
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TABLE 2.4 AGRICULTURAL ACREAGE IN THE NINE MILE POINT
IMPACT AREA'972

Total
Land Area
(Acres)

Farm
Land~

X Farm Land X Cropland
To Total To

Cropland Land Area Farm Land

Towns:

Mexico

Minetto

New Haven

Richland

Scriba

Volney

Oswego City

30,016

3,840

20,096

34,816

26,368

31,552

5,120

6,641 3,854

926

1,616

564

384

860

181

2,521 1,199

7,505 3,934

22. 1

12. 5

21. 6

3.5

5.1

.11. 0

58. 0

47. 6

52. 4

41. 5

53. 2

32. 1

Oswego County 619,520 66,704 31,827 10. 8 47. 7

SOURCE: Oswego County Planning Board. Oswe o Count Data (1977). p. 4;
9 9 9 Pl 1 . ~: 1995! 1999

Land Use Plan (June 1977). p. 16.

Data is limited to farms that have an income 'in excess of $10,000
per year.
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impact area; these districts are the Enlarged School District of Oswego, Mexico
Academy and Central School, Altmar-Parish-Milliamstown Central, Sandy Creek
Central, Central Square, Pulaski Central School, and the Fulton Consolidated
School District. The Nine Mile Point site is located in the Oswego School dis-
trict. In 1955 the New York State Legislature created the Port of Oswego
Authority for the purpose of developing, operating, and promoting shipping
facilities in the port district. The district includes the City of Oswego and
the westernmost part of the Town of Scriba.e

2.3. 2.3 Population and Existing Land Use Patterns

The six towns and the City of Oswego had a population of 45,000 in 1970.
Table 2.5 presents 1970 population data and 1990 projected population figures
by community. Communities in the impact area are expected to grow at a slower
rate than Oswego county, with the result that this area would constitute approx-
imately 43K of the County's total population in 1990.

In addition to the year-round resident population, a limited weekend and vaca-
tion population occupies cottages along the lake shore. Lakeview, a summer
camp located less than one mile southwest of the station, is operated by the
Ontario Bible Conference and is used by up to 1500 people for limited periods.
In both instances, this transient activity occurs during the summer and fall
months.

The Nine Mile Point Station site comprises approximately 900 acres and is adja-
cent to the 700-acre site for the James A. FitzPatrick Nuclear Power Plant
immediately to the east. Within 10 miles of the site, the land use can be gen-
erally characterized as rural residential and agricultural. The nearest
concentration of population is in Lycoming which is located at the intersec-
tion of Miner Road and County Route 29, approximately 8400 feet from the
proposed location of the natural draft cooling tower. The largest population
center is the City of Oswego, seven miles southwest of the site; in 1970,
Oswego had a population of 23,844.

Approximately 750 people are employed at the Alcan Aluminum Corporation plant;
this facility is the nearest large manufacturing plant and is about 3-1/4
miles southwest of the plant site in Scriba. The most intensively developed
industrial area within 10 miles of the station is the lake shore on the east
side of Oswego.

Electric power stations represent an important component of the industrial use
of the Lake Ontario shoreline. In addition to the three nuclear units at Nine
Mile Point, six fossil units are located in Oswego on a site adjacent to the
College. The proposed Sterling nuclear plant site is located approximately
16 miles west of the Nine Mile Point Station in Cayuga County. It should be
noted that the Oswego area is at the midpoint of the cross-state transmission
system and is an ideal location for supplying loads in the western, central,
or eastern portion of the Niagara Mohawk system.~o
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TABLE 2. 5 POPULATION IN IMPACT AREA: 1960-1990

Actual Pro ected
1960 1970 1980 1990

Towns:

Mexico

Minetto

New Haven

Scriba

Volney

Richland

Oswego City

3,435

1,290

1,478

2,489

3,785

4,554

22,155

4,174

1,688

1,845

5,075

2,124')242

3,619 4,485

4,520 5,430

5,324 6,374

23,844 25,379

6,206

2,563

2,698

5,397

6,341

7,556

26,986

Oswego County 86,118 100,897 117,089 135,459

SOURCE: Oswego County Planning Board. Oswe o Count Data
(1977). p. 14.

2"10



R



Data for Oswego County indicate that agriculture is playing an increasingly
less important role in the economy (see Table 2.6). Poor soil conditions have
generally discouraged investment in new commercial farms and within the 10-mile
area of the plant few areas are considered to have "high" economic viability
for agriculture (ER, Fig. 2.2-1).

Within the impact area there is a variety of recreational and wildlife resour-
ces. State parks at Battle Island near Fulton and Selkirk Shores, both
approximately lO miles from the Nine Mile Point Station, attract more than
250,000 visitors a year (see Table 2.7). There are no Federal or county parks
or recreation areas within the impact area; however, the City of Oswego con-
tains a number of small recreation areas. The Town of Scriba has developed a
47-acre park with facilities for both active and passive recreation; the park
is approximately 5.5 miles south of the plant site.

The State University College at Oswego is a major provider of recreational ser-
vices and facilities. In addition to on-campus facilities for tennis, swimming,
and track, the College owns Fallbrook, a 55-acre facility containing horseback
riding trails, ski slopes, and picnic areas; Fallbrook is located 9.5 miles
southwest of the plant site. Adjacent to Fallbrook is the Rice Creek Bio-
logical Field Station, a 56-acre outdoor classroom that is only available to
the public on a restricted basis (PSAR, p. 2. 1-6).

Waterborne recreation activity is focused on Lake Ontario. The Oswego Marina,
a privately-owned facility, has 68 berths and during the peak of the pleasure-
boating season, approximately 30 boats stop for overnight berthing. In
addition, New York State owns and operates a boat launching site at Mexico
Pont about seven miles east of the plant (PSAR, p. 2. 1-7). The site and adja-
cent areas along the shore near the site, however, have little potential for
water-based recreation. In this area, the Lake is not suitable for swimming
as the bottom is composed primarily of bedrock and there are few natural har-
bors or landings.

Niagara Mohawk s site plan included the development of a visitors center. This
facility, called the "Progress Center," shares part of the site west of Unit 1
and provides educational exhibits, picnic and playground areas, and nature study
trails. Since its completion in 1967 the Center has attracted 50,000 visitors
annually.

2. 3. 2.4 Transportation Facilities

The nearest major road, U.S. 104, is more than 3-1/2 miles south of the site
and connects the City of Oswego and Mexico Village. County route No. 29, which
forms the eastern boundary of the FitzPatrick plant site, is located approxi-
mately one mile from Unit 2 buildings. Rail service to the plant is provided
on a Penn Central Railroad (Ontario Branch) spur.

The Port of Oswego is located 6.5 miles southwest of the station site and pro-
vides linkage to all the ports on the Great Lakes and the St. Lawrence River
and to the ports of the world via the St. Lawrence Seaway. As the easternmost
port on Lake Ontario, the Port of Oswego is a transshipment point to the lar-
gest concentration of people and markets on the continent.~~ Ships in the
normal commercial lanes would pass no closer than six .miles from the site.
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TABLE 2.6 SELECTED FARM CHARACTERISTICS FOR

OSWEGO COUNTY: 1969 AND 1974

1969 1974

Total number of farms
With sales of $2500 and over
With sales less than $ 2500

Dairy farms with sales of $2500 and over
Value of dairy products sold

Acreage:
Total in farms
Harvested croplands

1,000
607
393

380
$7,106,000

161,347
48,388

979
529
450

270
$9,104,000

154,465
50,550

SOURCE: Oswego County Planning Board. Oswe o Count Data (1977). p. 44.
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TABLE 2.7 INVENTORY OF PUBLIC RECREATION FACILITIES IN IMPACT AREA

Name
Approximate
Acreage Activities

City of Oswego:

Fort Ontario

Leighton School

Fitzhugh Park

Riley School
(Peglow Park)

East Park

Kingsford Park

South Park

West Park

Charles CD Crisafulli
Park

Veterans Park

Municipal Beach

Town of Scriba Park

State of New York:

Battle Island

Selkir k Shores

N.A.

46

240

980

Baseball, playground, track,
swimming pool, tennis

Baseball, football, playground

Baseball, tennis, playground,
ice skating

Ballfield, playground, ice
skating

Playground

Ballfield, playground, ice
skating rink and pavillion

Basebal 1, playground

Ballfield, playground

Ballfield, playground

Passive

Swimming

Tennis, playground, baseball

Golf

Beach, hiking, playfield, camping,
fishing

State University College N.A.

N. A.' Informatioh Not Available

Tennis, swimming, track, riding
trails, ski slopes
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Regular commercial air service is provided at the Clarence E. Hancock Airport
which is located 31 miles southeast of the plant near Syracuse. The nearest
flight corridor associated with this airport is 13.8 miles east of the station
(PSAR, Suppl. 6, p. R 2.2-1). Light plane traffic is handled at the Fulton
Municipal Airport in the Town of Volney, approximately 12 miles south of the
site.

2.3.2.5 Taxes and Community Services

The basic support of local government is the combined town-county real proper-
ty tax levy which is used to meet county and town legislative, judicial, and
administrative costs. Each of the towns collects the local property tax
revenues which are subsequently dispersed to other governmental levels and
special districts. The major categories of services financed by the town rev-
enues are public works, debt redemption, fire protection, highway projects,
snow removal, and sanitation. In addition, county revenues support health and
social services, highway projects, and police protection. Special purpose dis-
tricts, such as those established to meet educational needs, sewer construction,
and street lighting have their own tax rates, which are typically collected at
the town level.

Both the Town of Scriba and the County have experienced a dramatic tax wind-
fall as a result of the Nine Mile Point Station. The total of assessed values
in the Town is second only to that in the City of Oswego among all jurisdic-
tions in the County (see Table 2.8). Although the staff does not have a
distribution of real property values by ownership, Niagara Mohawk s property
at Nine Mile Point is assumed to constitute the overwhelming percentage of
assessed values in Scriba.

2. 3. 2. 6 Future Development and Planning Objectives of the Local Communities

In New York State, counties do not have zoning powers with which to implement
comprehensive plans. As a consequence, each town and village establishes its
own planning and zoning policies through the creation of a planning board and
the adoption of development codes and regulations. The county planning func-
tion serves to facilitate local planning and development efforts through the
preparation of land use plans which are generalized guides for directing poten-
tial growth. However, the initiative for detailed planning and zoning efforts
must come from the town or village level. Table 2.9 summarizes the status of
administrative and regulatory instruments for controlling local growth and
development.

The County's land use plan is reasonably explicit in its treatment of future
development within the impact area. An analysis of soil capabilities and the
acceptability of septic tank leach fields and basements in specific soils indi-
cates that severe development limitations exist in the shoreline area, southeast
Mexico, and eastern Richland; slight to severe limitations are to be found in
Minetto, Scriba, New Haven, and Richland. Only north central Volney, northeast
Mexico, and southwest Richland are subject to slight development limitations.~~
The plan proposes additions to existing sewer and water systems that would in-
crease development opportunities within limited areas in the Towns of Scriba
and Volney.~s
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TABLE 2.8 ASSESSED VALUE AND TAXES LEVIED IN 1976 FOR PAYMENT IN 1977

Towns:

Tax Rates Per $1000
Assessed Valuation

Assessed Value County Town
Tax Levied

County Town

Mexico

Minetto

New Haven

Richland

Scriba

Volney

City ot Oswego

County Total

$ 4,939,654 79.20

5,911,849

29,783,373

12,396,246

87,167,423

$214,027,516

88. 70

90. 80

61. 20

68. 51

2,239,348 115.00

1,324,185 136.80

40.60 257,702 115,062

71. 30 181,081 104,524

37. 32

12. 80

12. 60

524,346 202,765

2,701,427 454,987

759,014 216,151

5,971,466

$16,500,667 3,442,445

61.30 $ 391,358 267,402

SOURCE: Oswego County Planning Board. Oswe o Count Data 1977). p. 78-9.
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TABLE 2.9 EXISTENCE OF PLANNING BOARDS AND DEVELOPMENT REGULATIONS IN THE IMPACT AREA: 1977

Planning
Board Zoning Sanitary

Mobile
Home

Mobile
Home Junk- Sub- Building Flood
Park yard Signs division Code Plain

Towns (Villages):

Mexico

(Mexico)

Minetto

New Haven

Richland

(Pulaski)

Scriba

Volney

City of Oswego

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes"~ Yes*~ Yes"~ Yes"~

Yes Yes*" Yes"" Yes"" Yes

yes)kk yeso% yes%)k

Yes~~ Yes"" Yes"" Yes~~

Yes~~ Yes~~ Yes"" Yes"~ Yes

Yes"

Yes

Yes~

Yes

Yes"

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

SOURCE: Oswego County Planning Board. Oswe o Count Data. p. 106.

" State Code.

"~ In zoning ordinance.
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The synthesis of the data and policies listed in the plan is a conclusion that
development should be encouraged to locate in growth centers by 1990. Oswego
City, the eastern portion of Scriba, Minetto, and southwestern Volney are pro-
posed as major centers in the Oswego River Valley. Intermediate growth centers
are proposed for the Villages of Mexico and Pulaski.~~ The remainder of the
impact area is proposed to remain in the low density, rural/agricultural
category.~s

2.3.3 Historic, Natural, and Scenic Points of Interest

The New York State Historic Trust and the Oswego County Planning Board pro-
vided the Applicant with a list of points of interest in the County (see ER,
Appendix C). As of December 31, 1977, seven properties within 10 miles of the
station were included in the National Register of Historic Places; two addi-
tional properties are under consideration for inclusion (see Table 2. 10). In
addition, eight properties have been identified as having historic significance.
Appendix E of the Applicant's Environmental Report indicates no points of scenic
or natural interest within the 10-mile impact area.

There are no known archeological values associated with either the Nine Mile
Point site or the immediate vicinity of the site. Although lakeshore beaches
and streams have yielded relics of prehistoric settlements, the rocky bluffs

.of the shore at the site probably had discouraged settlement by native
Americans.
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TABLE 2.10 INVENTORY OF HISTORIC SITES WITHIN IMPACT AREA

Name Town

Oswego City Library"

Fort Ontario"

Oswego Market House"

Fort Oswego

Oswego Harbor

Oswego City Hall"

Richardson-Bates House"

U.S. Custom House~

Malton and Millet Stone Store"

Musico-Motors Building"~

Battle Island State Park

Spy Island

Arthur Tavern

Al 1 en-Conkl in House

Chandler-Brown-Roop House

Shubal and Lucinda Alfred House

Colosse

Gustin-Earle Factory Site~"

Selkirk Lighthouse

Shepard Estate

Oswego

Oswego

Oswego

Oswego

Oswego

Oswego

Oswego

Oswego

Oswego

Oswego

Granby

Mexico

Mexico

Mexico

. Mexico

Mexico

Mexico

Mexico

Richland

New Haven Township

SOURCE: ER, Appendix C; National Re ister of Historic Places: Annual
Listin of Histor)c Pro erties, February , 1978; telephone con-
servation with Ellen M> lier, Historic Preservation Field Services
Office, N. Y. S., Department of Parks and Recreation, 3-9-78.

"Properties in the National Register.
""Properties under consideration for inclusion in the National Register.
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3 PLANT DESCRIPTION

3. 1 Plant Water Use

All water used at the station will be drawn from Lake Ontario and returned to
the lake after completing its function. With the proposed closed cycle cooling
system for Unit 2, the annual average water consumption will be 11,000 gpm and
the estimated maximum rate will be 12,000 gpm. This will result in about 31K
of the average intake flow rate be lost due to evaporation. With the original
once-through cooling system less water consumption due to evaporation was
expected (see FES 3.3).

The location of the cooling tower with respect to the rest of the Unit 2 facil-
ity is shown in Figure 3. 1. The water usage for Unit 2 operating in the closed
cycle cooling mode is shown schematically in Figure 3.2; the service water and
circulating water systems are shown in Figure 3.3.

In the original once-through cooling system for Unit 2, no chemicals or inhibi-
.tors were to be added to the circulating or service water systems. Chemicals
would be used in the makeup water treatment, analytical sampling, and decontam-
ination systems. However, for the closed-cycle cooling system in addition to
the chemical use mentioned above, chlorine and sulfuric acid will be added to
the circulating water system. Chlorine will be used to control biological foul-
ing, while sulfuric acid will control scaling.

3.2 Cooling System

3.2.j. Intake System

The cooling water intake system will consist of two identical offshore intake
structures, two intake pipes, and an onshore intake screenwell and pump house
containing traveling screens and a fish return system.

Cooling water will be withdrawn from Lake Ontario through the two intake struc-
tures placed approximately 400 feet apart, each at a depth of 19.5 feet and
located approximately 1000 feet offshore (Figure 3.4). The east intake is to
be located approximately 200 feet to the southeast of the previously proposed
once-through intake location which was to be at a depth of 26.5 feet. The
currently proposed west intake will be located approximately 480 feet shore-
ward of the current discharge structure (Figure 3.4). The Unit 2 intake
specifications as currently proposed,~'~ the previous once-through design, and
the designs of Nine Nile Point Unit 1 and FitzPatrick Nuclear Stations compare
as follows:
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Figure 3.1 Cooling Tower Location, Nine Mile Point, Unit 2.
Source: Reference No. 3.
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FIGURE 3.4 Relative Locations of Cooling Water Intake and
Oischarge Structures for Nine Nle Point, Unit
1 and 2 (Previous once through and current
closed - cycle designs). Source: Reference 2,
Figure Rl1-l.
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Closed - Cycle Cooling System Intake Structure
Design. Source: Reference 2, Figure R12-1.
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Cooling
System
TYY)6

Intake Vol
in GPM

(cfs

Depth
Intake of
Velocity Intake
~(f s (ft)

Distance
Offshore
~ft)

NMP-1
NMP"2
NMP-2
FitzPatrick

once-through
once-through
closed cycle
once-through

268,000(598)
535,000(1194)
36,000(80)

370,200(826)

2.0
1.0
0.5
1.2

18. 0
26. 5
19. 5
24. 0

850
1200
1000

900

Details of the two intake structures are shown in Figure 3.5. The structures
will have a 4.5-ft sill at the bottom to prevent silt from entering the intakes.
Each structure will have six intake openings 7.5 ft wide by 3 ft high, a 2-ft
roof thickness, 'and a 10-ft clearance between the top of the structure and the
lake surface at the mean low water level of 244 ft. The width of each struc-
ture will be 22.5 ft between opposite openings. The six intake openings on
each structure will be equipped with electrically heated bar racks to prevent
the formation of frazil ice. The total area of the twelve openings is designed
to provide a maximum intake velocity approaching the bar racks of 0.5 feet per
second (fps) while drawing water through both structures.

Each intake will be independently connected to the onshore screenwell by a
4.5-foot diameter concrete intake pipe located within tunnels drilled through
the bedrock beneath Lake Ontario (Figures 3.4, 3.6, 3.7). The concrete pipes
have a design velocity of 2. 5-4. 5 fps while drawing water through both intake
structures. The velocity is dependent on lake temperature and whether or not
the fish removal system is operating, as follows:

Lake
Tem erature

GPM CFS

Cooling Water
Intake Flow for
Normal 0 eration

Fish Return
S stem Flow

GPM CFS
Total Intake Flow

GPM CFS

32-38 31,400- 70.1-
36,000 80.4

13,400 29.9 44,800-
49,400

100-
110.3

38-78

>78

36,000 80.4

45,000 100.4

13,400 29. 9 49,400 110. 3

16,600 37. 1 61,600 137. 5

Note: During normal plant shutdown, the cooling water intake flow rate will
be 48,750 gpm (108 cfs).
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At the onshore screenwell, the intake pipes will connect to two vertical shafts,
each pipe connecting to a separate shaft. The screenwell arrangement is shown
on Figure 3.8. Two motor operated rectangular butterfly gates, normally open,
will be located between the north shaft and the intake bay. Mhen the gates
are closed, no flow will enter the intake bay from the north shaft. Down-
stream of these butterfly gates, flow from both vertical shafts will merge
into a common bay and then divide into two 4-ft wide screenbays. Trash racks
equipped with a rake and angled flush-mounted traveling water screens will be
located in each screenbay. Two motor operated valves will be located upstream
of the trash racks to bypass the two screenbays and provide a redundant flow
path to the service water pumps. The bypass valves wi 11 be in parallel and
connected to separate Class 1E electrical buses to ensure opening of one valve.
A trash rack will be located between the valves and the service water pumps.

The intake structures, intake pipes, screenwell substructure, bypass valves,
trash racks, and butterfly gates will be designed to withstand the design basis
earthquake. The traveling water screens will not be designed for seismic load-
ings. If a single failure of an intake structure or intake pipe is postulated,
the total flow will be transported through the remaining intake system. During
this postulated single failure, the plant discharge will follow the normal flow
path through the diffuser to the lake. If a single failure in the discharge
system is postulated, two level switches in the discharge bay, each connected
to a separated butterfly gate, will close the gates, and the discharge water
will overflow the weir into the north shaft. A stop log extending from the
weir crest 'to the deck (elevation 285.0 ft) will prevent flow into the south
vertical shaft. The discharge will flow to the lake through the west intake
structure, while the intake requirement will flow through the east intake
structure and the south shaft.

During normal plant operation, the intake flow required for the service water
pumps will be conveyed through both intake structures to the onshore screenwell.

The minimum water surface elevation in the intake bay is 233.0 ft while drawing
water through both structures with the postulated lake elevation of 236.5 ft.
Drawing the safe shutdown flow requirements through one structure will result
in a water surface elevation of 234.7 ft in the intake bay. The service water
pumps will be designed to operate at the minimum water elevation of 233.0 ft
with the centerline of the horizontal suction pipes at elevation 226. 17 ft.
The screenwell fish removal system is shown in Figure 3.8. There will be two
screenbays, each 4 ft wide. Fish entering the screenwell will pass through
trash racks made up of 3 in. by j./2 in. bars with 3 in. clear spacing between
the bars. After passing through the trash racks, the fish will be guided by
angled, flush-mounted, traveling water screens into bypass slots. The two
traveling water screens will be angled 25 degrees to the upstream direction of
flow with their downstream ends converging, but separated by a 5-ft wide pier.
The screens are similar to conven'tional vertical traveling water screens except
that the screen panels and frames are designed to form flush surfaces along
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the screen face. At the downstream end of each screen and extending the full
depth of the water column, there will be a 6-inch wide bypass slot. The two
slots will converge, and at their junction a funnel-shaped transition will con-
verge in the vertical plane at a'30 degree angle to 18-inch diameter pipes.
The two pipes will manifold into a single 24-inch diameter suction pipe lead-
ing to a peripheral jet pump. The jet pump will discharge into a 42-inch
diameter fish return pipe within the east tunnel for approximately 1300 ft,
where it will rise vertically and terminate horizontal to the lake bottom in
an easterly direction. A fish sampling area will be provided downstream of
the jet pump. ~

3.2.2 Discharge System

Cooling tower blowdown will be combined with that part of the service water
system discharge not used as cooling tower makeup, and will be discharged to
Lake Ontario via the discharge diffuser. The discharge diffuser will be
located 480 feet further offshore than the west intake str ucture in about
40 feet of water. See Figure 3.4. Total distance offshore will be about
1525 feet.

The diffuser will have two nozzles, with ports 18 inches in diameter, branch-
ing from a single riser and diverging at a 120 degree horizontal angle. The
nozzles will be elevated upward at a 5 degree angle from horizontal with the
centerline of the port 45 inches off the lake bottom. See Figure 3.9.

The applicant states that the discharge flow rate will vary between 18,000
gallons per minute and 35,900 gallons per minute with an average flow of
25,200 gallons per minute. The resulting nozzle exit velocity will range
between 11.3 feet per second and 22.6 feet per second with an average velocity
of 15.8 feet per second.

The Applicant states that the size and location of the discharge nozzles were
designed to meet the New York criteria governing thermal discharges (6NYCRR704)
applicable to Lake Ontario. That regulation limits the surface temperature
rise outside the mixing zone to 3 degrees Fahrenheit above the temperature that
existed before the addition of heat of artificial origin. The applicant states
that the annual average hT is 19 F and that the maximum bT is 30.6'F. The appli-
cant calculated the maximum surface hT for the latter case as 2.8'F. Me have
independently calculated the surface bT for both cases and conclude that the
maximum temper ature rise will be below 3 F and that the discharge system should,
therefore, meet the New York State criteria.

3-12



l

U



FIGURE 3.9 Oischarge Oiffuser,

NI285I85 42
E545850. !6

I5'III

WS.EL2440'(MEAN LOW WATER)

5,0'
I »

Q EL
207.75'L

204.0'5

22.5»

4 5ly

ELEVATION

3- 13



0



References for Section 3
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19 p. and Tables and Figures.
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Docket No. 50-410.
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Information, November 21, 1980.
Docket No. 50-410.
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4 ENVIRONMENTAL IMPACTS OF CONSTRUCTION

4.1 Ecological Impacts

4. l.j. Terrestrial Ecosystems

Areas to be cleared consist primarily of land formerly farmed but now covered
with trees and brush characteristic of secondary growth. The wildlife species
found near the site are typical of the northeastern United States. The most
common small mammals on site which may experience a reduction in numbers due
to construction activities include cottontail rabbit, eastern chipmunk, and
squirrel. The effect of plant construction on wide-ranging large mammals,
such as deer and raccoon, should be "nominal if surrounding habitats are not
already stressed in terms of population numbers.

Since the proposed cooling tower site will occupy habitats that are not unique
to either the station site or the region, the loss of vegetation during con-
struction will result in only a small reduction of individuals of the various
species present, but not totally exclude any from the site. The remaining
undisturbed site vegetation should provide some habitat for a variety of ani-
mal species that are found onsite.

The applicant has used mitigative measures to ensure that erosion impacts will
be minimized (FES, Nine Mile Point Unit 2). The staff finds them satisfactory.

4. 1.2 Aquatic Ecosystems

The potential effects upon the lake bottom and associated biota in relation to
construction of the previously proposed once-through cooling intake and dis-
charge structures were discussed in the June 1973 FES (Section 4.2, pages 4-3
to 4-4)~ and by the Applicant.~

Substrate composition along the western sampling transects NMPW and NMPP
(Figure 2. 1) are typically composed of flatrock or cobble substratum overlain
with a layer of silt. Sand and silt are more prevalent at the eastern tran-
sects (FITX and NMPE)s and progressively thin out in a westerly direction.4
The eastern transect has the most unstable sediments.4 The currently proposed
closed-cycle intake and discharge structures are in close proximity to those
previously considered (difference in depth contours ~ 4-5 feet) and thus the
benthic populations would not be expected to differ substantially.

The intake and discharge structures designed for the previous once-through
system were considerably larger than those currently proposed and would have
required the disturbance of more lake bottom area during construction. The
disturbance to benthic communities, therefore, should be less under the new
design. Such disturbance will be temporary and restricted to the immediate
construction areas. The nature of the more coarse sediments in the westerly
areas of Nine Mile Point should result in relatively low levels of turbidity
and siltation during construction. As such, the previous FES assessment of
construction impacts as "minor and temporary" remains valid. Similarly,
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impacts to Lake Ontario from offshore construction activities at Ginna and
FitzPatrick Nuclear Power Plants were considered to be minimal and
acceptable.

4.2 Socioeconomic Impacts

4.2.1 Stress on Community Services

After reviewing the pr'oposal for Nine Mile Point Nuclear Station Unit 2, the
staff concluded that local public services and facilities would experience
little impact as most of the construction craftsmen and laborers will be drawn
from nearby communities (FES, p. 4-4). This review assumed that heat dissi-
pation would be accomplished through a once-through cooling system which would
eject waste heat from turbine condensers and the service water cooling system
to Lake Ontario and subsequently to the atmosphere. As of April 1980, con-
struction on Nine Mile Point Unit 2 was estimated to be 37K complete.~

The major potential sources of impact on community services are associated with
the number and activities of the construction force and with the physical and
financial. impacts directly associated with construction activity. Data on man-
power, scheduling, and wages for constructing an NDCT and for a once-through
cooling system indicate that site labor hours and labor cost are similar for
both alternatives.

The applicant has indicated a 32-month construction period for the NDCT.
Employment on the NDCT would peak at 90 workers while the total number of con-
struction workers at the site would be approximately 2500.

The commutation pattern of workers required to design and construct the NDCT
or the once-through system will follow the pattern of station construction
workers in general: most will travel from labor pools within 50 to 60 miles
of the plant site. Moreover, the similarity in labor requirements for both
heat dissipation systems indicates that the differential impact of construc-
tion workers on community services in the impact area will be insignificant.
The staff concludes that the public service demands of construction workers
does not provide the basis for differentiating the cooling system options.

4.2.2 Highways and Traffic

The staff estimates that as many as 200 cars per day at peak for commuting
traffic and up to 100 or more truck passages per day will be associated with
the construction of either cooling system. This volume of traffic will have
to be managed so as to limit the congestion on vehicular arteries both on and
off site. Although the complete route to be taken by trucks is dependent upon
the final decision of where to dispose of the spoils, County Roads 29 and 1,
Middle Road, and U.S. Route 104 may constitute part of the route.

Although a sound emission impact study has not been conducted by the appli-
cant, the only construction-related noise of potential concern is that of
truck traffic along the selected route. There will be a noticeable increase
in sound levels from truck traffic for a period of approximately six months to
a year.
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With respect to auto and truck traffic and sound emissions, it should be noted
that neither the NDCT or the once-through system enjoys an advantage. More-
over, both effects are small in relation to overall construction at the site.

4.2.3 Tax Revenues

Real estate taxes from the Nine Mile Point Station accrue to the Town of Scriba,
Oswego County, the State of New York, and the Enlarged City School District of
Oswego. Real estate taxes are assessed on the value of plant (structure) in-
place in each taxing period. The staff has not estimated the possible flow of
tax revenues during the construction period. However, it should be noted that
under present New York State law closed cycle cooling systems are eligible for
local tax exemption as pollution control devices. The applicant has yet to
apply to the State for a ruling on this matter.

4.2.4 Employment and Income Benefits

The staff anticipates that cooling system construction workers associated with
either system alternative will not number more than 250 at peak and nearly all
will commute from their present residences within a 50- to 60- mile radius.
The number of skilled workers required is a small fraction of the total number
available in the region, and thus, little impact is anticipated on the labor
mar ket.

Wages will be distributed over the region in the same pattern as other workers
on the Nine Mile Point Station. Only a small portion of the payments to labor
will go into the communities that comprise the impact area.

4.2.5 Impact of Aesthetic on Recreation and,Land Uses

Aesthetic impacts during the early stages of constructing the natural draft
tower will be mainly confined to the site. Construction activity during. this
period will be visible from the Lake but hidden by vegetation from land loca-
tions outside the applicant's property. As construction progresses, the tower
will become increasingly visible as it reaches its design height of approxi-
mately 540'. However, because of the low density resident population and the
limited use of the Lake in the immediate vicinity of the station, the signif-
icance of any aesthetic impact during the construction period will be
negligible.

4.2.6 Summary Comparison of Impacts of Alternative Cooling Systems

Community and regional impacts during construction of a cooling system will be
quite limited with either the once-through or NDCT alternatives. Although dif-
ferences in community impacts may exist between the alternatives, these
differences are not considered of major importance in the cost-benefit balanc-
ing of the alternatives. The aesthetic impact of the NDCT is the only variable
differentiating the cooling system alternatives. Toward the end of the construc-
tion period, the NDCT will become visible over a wide area. In contrast, the
once-through system will have no highly visible structure and, consequently,
no impacts on the aesthetics of the environment (ER, p. 8.5.3). However, as
stated above, the significance of the aesthetic impact during the construction
period is considered by the staff to be negligible.
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5 ENYIRONMENTAL IMPACTS OF STATION OPERATION

5.1 Cooling System Impacts

5.1. 1 Intake System; Aquatic Impacts

Im in ement of Fishes

The June 1973 FES~ discussed potential intake effects of the proposed once-
through design and predicted that it should have little or no noticeable
effect on the fish population as a whole (p. i), but expressed concern that
"...Fish kills due to impingement at Unit 2 may become unacceptable when added
to the fish killed at Unit 1 and FitzPatrick Plants" (p. 5-33). This concern
was expressed for the following reasons:

(1) "Studies...have shown a general tendency for fish to concentrate along
the 25-foot contour where the intake will be situated oy in slightly
deeper water" (p. 5-29);

(2) "An average intake velocity of l.0 fps at the face of the bar racks can-
not be considered low enough for the protection of fish..." (p. 5-29);

(3) At that time (1973) there was "...insufficient data to demonstrate that
the Unit 2 intake, as designed, precludes possibilities of substantial
fish kills due to impingement..." (p. 5-33).

Since the publication of the 1973 FES, several years of operational studies
have been conducted at both Nine Mile Point, Unit 1, and FitzPatrick. Environ-
mental Impact Apprais'als (EIA) have been performed on intake and discharge
related impacts in association with changes in the monitoring programs.~ '~~
In the EIAs, the staff determined that operational impacts at both power plants
have been minimal and acceptable.

Additionally, FES Summary and Conclusions (p. iv), Section 5.5.2 (p. 5-33),
,and Section 9.2.7 (pp. 9-28 to 9-29) recommended "...changes in intake design,
modification of existing intakes, and/or development and implementation of
other preventive methods..." as necessary to minimize impacts to fish popula-
tions. Section 9.2.7 specifically recommended examination of alternative
intake designs to include:

(1) reduction in average intake velocity;

(2) relocation of the intake to a different depth;

(3) use of a fish guidance system to guide fish away from the area of impinge-
ment and return them to the Lake.

These design modifications have been implemented as described in Section 3.4.2.

Ecology studies at Nine Mile Point, Unit No. 1, and at FitzPatrick have shown
that the fish species most abundant in impingement samples have also been among
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TABLE 5.1 SUMMARY OF FISH IMPINGEMENT ESTIMATES (MAJOR SPECIES) AT
NINE MILE POINT UNIT 1 AND FITZPATRICK NUCLEAR POWER
PLANTS DURING THE PERIOD 1973-1976.

Alewife
Rainbow Spottail Mottled
Smelt Shiner Sculpin Total Fish

NINE MILE POINT UNIT 1

1973',931,566 116,277 683 2,946 5,079,603

1974~

1975~

1976~

2,001,698 83)771 7,468

780,738 65,570 1,892

3,060,580 136,151 12,507

FITZPATRICK

4,405 , 2,120,761

2,996 970,321

7,390 3,436,085

1975'Sept.-Dec.)

1976~

59,257 11,099 1,068 892 84,411

3,877,550 259,783 11,683 7,301 4,313,562

~ Sharma, R. K. and R. F. Freeman III. March 1977. Survey of Fish Impinge-
ment at Power Plants in the United States. Volume I. The Great Lakes.
ANL/ES-56. 218 p.

~ 1976 Nine Mile Point Aquatic Ecology Studies. May 1977. LMS Project
Nos. 191-40, 41, 42, Volume 1, Chapter IX. Niagara Mohawk Power Corp.
and Power Authority of the State of Ney York.

s 1975 Nine Mile Point Aquatic Ecology Studies. May 1976. LMS Project
Nos. 191-31, 32, 33. Chapter IX. Niagara Mohawk Power Corp. and Power
Authority of the State of New York. Estimated numbers impinged are
expanded from the raw data presented by licensee.
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the most abundant and most prolific in the Lake in the site vicinity. Ale-
wives have accounted for SOX to 97K of the annual total estimated fish
impinged, followed by rainbow smelt which comprised 2X to 6X of the annual
total.

The species composition and abundance of the fishes impinged were similar at
both power plants during 1976, which is to be expected since the plants are
nearby and of very similar design and water withdrawal capacity. Examination
of the impingement catches in units of effort shows that during 1976 the number
of alewives impinged per million gallons (mg) of water withdrawn (during the
sampling periods) were similar at both plants'(Table 5.2). Likewise, the total
fish (all species) impinged per mg were similar. The fish impinged per hour
of sampling effort was greater at Fitzpatrick, however, presumably as a result
of a greater water withdrawal requirements for cooling purposes. This corres-
ponds to a greater annual impingement at FitzPatrick during 1976. The numbers
of alewives impinged per volume of water withdrawn at each plant on a monthly
basis during 1976 varied, but were similar during May when 68% and 72K of the
total annual alewife impingement occurred at Nine Mile Point, Unit No. 1, and
FitzPatrick, respectively.

The similarities in catch per volume and the differences in catch per hour
suggest that alewife impingement (and perhaps total impingement for all
species) may be related to volume of water withdrawn, intake velocity, or a
combination of both. The lengths of alewives impinged during the spring of
1976 generally were between 2.5 inches and 7 inches long, with the majority
being about 5.5-6.5 inches long in May. Examination of swim speed data for
alewive (Table 5.3) suggests that the larger spring fish might be non-
susceptible to entrapment at both FitzPatrick (intake velocity 1.2 fps) and
Nine Mile Point Unit 1 (intake velocity 2.0 fps) at warm water temperatures.
At lower water temperatures, however, alewife cruising speed is reduced, so
that during the Apri1-May period when ambient lake temperatures are ~6'-ll'C,
alewife might be highly susceptible to entrapment and impingement. It is
likely that environmental and stress-inducing factors which influence spring
mass mortalities of alewives in several of the Great Lakes and nearby water
bodies '~' ' also contribute to the spring impingement of alewives.
Similarly, the maximum sustained swim speed for rainbow smelt of 1.15 fps
(length 5.3 inches; 6 C) renders that species susceptible to entrapment at
high intake velocities.

Alewife and rainbow smelt have been the dominant species in impingement samples
at power plants on Lake Michigan.~o'~~ Two such plants with offshore intakes
and design similar to Nine Mile Point are the Palisades and Cook plants on Lake
Michigan's eastern shore (Table 5.4). During the years 1972-1973 the Palisades
plant operated with a once-through cooling system, but converted to closed-
cycle after that time. In discussing the effects of impingement under the
altered design, the Final Addendum to the Palisades FES~~ stated that "Impinge-
ment of fish can be conservatively assumed to be reduced in proportion to the
reduction of total intake flow which is a factor of about 5.5... The actual
reduction should be even more significant than indicated by just the flow reduc-
tion because of the effect of reducing the intake approach velocity." Examination
of impingement catches at Palisades before and after the conversion to closed-
cycle does show a marked reduction in the loss estimates for the most susceptible
species (Table 5.5). Comparison of these data with those at the nearby Cook
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TABLE 5.2 COMPARISON OF THE ANNUAL TOTAL NUMBER OF FISHES (ALL SPECIES)
AND ALEWIVES IN IMPINGEMENT SAMPLES DURING 1976 AT NINE MILE
POINT AND FITZPATRICK NUCLEAR POWER PLANTS,i ADJUSTED FOR
HOURS SAMPLED AND VOLUME OF WATER WITHDRAWN DURING SAMPLING

Total Alewives (No)

Total Fish (All spp)

Total Hours sampled

Total Vol. Sampled (MG)

Average withdrawal MG/hr

Alewives/hr

Alewives/MG

Total Fish/hr

Total Fish/MG

NMP

1,935,168

2,150,563

4080.10

60982

14.95 (556 cfs)

474.29

31. 73

572.09

35. 26

Fitz

2,270,274

2,504,002

4056.26

72986

17.99 (669 cfs)

559.70

31. 11

617.32

34.31

1976 Nine Mile Point Aquatic Ecology Studies. May 1977. LMS Project
Nos. 191-40, 41, 42. Volume 1, Chapter IX. Niagara Mohawk Power Corp. and
Power Authority of the State of New York.
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TABLE 5.3 CRITICAL SWIMMING SPEEDS OF ALEWIFE~

~Len th
)n.

~Swims eed
fps

Acclimation
Temp. C

3.5

3.6

3.9

4.3

5.0

5.4

5,4

5.6

l. 34

1. 20

1. 78

0. 87

2. 77

1. 78

2. 12

l. 67

24. 0

24. 0

.25. 0

25. 0

20. 0

20. 0

20. 0

20. 0

~ Wyllie, M. C., E. R. Holmstrom, and R. K. Wallace. 1976.
Temperature Preference, Avoidance, Shock and Swim Speed
Studies with Marine and Estuarine Organisms from New
Jersey. Ichthyological Associates, Inc. Bulletin
No. 15. 76 pp.
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TABLE 5.4 DESIGN SPECIFICATIONS OF PALISADES NUCLEAR GENERATING PLANT
AND DONALD C. COOK NUCLEAR PLANT UNIT 1, LAKE MICHIGAN

Cooling System Intake Vol. in
Type GPM(cfs)

Intake
Velocity
(fps)

Depth of Distance
Intake Offshore
(ft) (ft)

Palisades Once-through 405,000(900)l„, - 0.69"0.95'82 3300!
~

'al

isades Closed cycles 80,000(179) 0.1 38 3300

Cook Once-through~ 1,645,000(3,672) 1.3-1.9 24 2250

~ USAEC. June 1972. Final Environmental Statement Related to the Operation
of Palisades Nuclear Generating Plant. Docket No. 50-255.

~ Consumers Power Company. May 1975. Summary of the effects of once-through
cooling at the Palisades Nuclear Power Plant.

s Sharma, R. K. and R. F. Freeman III. March 1977. Survey of Fish Impingement
at Power Plants in the United States. Vol. I. The Great Lakes.- ANL/ES-56.
218 pp.
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TABLE 5.5 SUMMARY OF FISH IMPINGEMENT ESTIMATES (MAJOR SPECIES AT
PALISADES NPP DURING THE PERIOD OF ONCE-THROUGH COOLING
(1972-73) AND CLOSED CYCLE COOLING (1974 T0,,1977),

Year
(Months Samples) Alewife

Rainbow
Smelt

Spottail
Shiner

Slimy Total
Sculpin Fish

1972'
(Jan-Dec)

71,529 886 23,672 9,061 119,744

1973~
(Jan-Oct)

311,870 6,747 23,225 171,187 534,188

19742
(Mar-Dec)

1975
(Jan-Mar)
(July-Dec)3
9 mo. total

19764
(May-Dec)

1977s
(Jan-Sept)

1,116

71
198
269

1 113

568

20
20+

29

49

47
0

47

35

5,887

51
-184
235

385

72

7,220

217
450
667

1,750

855

~ Consumers Power Company. May 1975. Summary of the effects of once-through
cooling at the Palisades Nuclear Power Plant.

2 Sharma, R. K. and R. F. Freeman III. March 1977. Survey of fish impingement
at power plants in the United States. Vol. I. The Great Lakes. ANL/ES-56.
218 p.

3 Consumers Power Company. March 1976. Palisades Plant - First Annual Report
of Operations, January 1 through December 31, 1975. Numbers impinged are
expansions of the raw data presented by licensee.

~ Consumers Power Company. April 1977. Palisades Plant - Radioactive Effluents
and Environmental Monitoring Sections to Second Annual Report. Numbers
impinged are expansions of the raw data presented by licensee.

s Letter dated October 28, 1977 from D. P. Hoffman, Consumers Power Company,
to A. Schwencer, USNRC. Numbers impinged are expansions of the raw data
presented by licensee.

" Not reported by Sharma and Freeman (1977), but reported to be 113 fish by
CDM/Limnetics (1977): The Lake-Wide Effects of Impingement and Entrainment
on the Lake Michigan Fish Pop0lations; March 21, 1974 through March 25, 1975.
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facility (Table 5.6) shows the differences and the comparative ability of closed-
cycle cooling to reduce impingement losses.

It has been recognized that fish impingement is an unavoidable result of the
screening of water taken from water bodies inhabited by fish. This is
especially applicable to the most susceptible species of Great Lakes fish
(e. g., alewife, smelt, etc.), as indicated by their occurrence and abundance
at industrial 'unicipal ' and power utility ' 'ntake screen-
ing devices of varying design, capacity, and location. Where fish impingement
has been documented, the use of fish bypass facilities may improve performance,
and at new intakes where it is not clear that impingement can be avoided, such
facilities may be desirable.

The current proposal to place the intake structures at a depth of 19.5 feet
may have some advantage for reducing potential impingement of fishes, since
some species appear to be more abundant seasonally in deeper water. This
depth does not appear to be unique with respect to species occurrence or habi-
tat when compared with the previously assessed 26.5-foot location or the present
Unit No. 1 location at a 25-foot depth. The species composition of the fish
impingement catch at Unit No. 2, therefore, may be expected to be similar to
that observed at Unit No. 1. The reduction in design intake volume (1194 to
80 cfs) and velocity (1.0 to 0.5 fps) at Unit No. 2 under the closed cycle mode
and the comparable reductions compared with Unit No. 1 design will be chiefly
responsible for reducing potential impingement losses (especially to the most
susceptible species). The >85K reduction in intake volume and 75K reduction
in intake velocity compared with Unit No. 1 may likely result in comparable
impingement levels at Unit No. 2 of less than 15K of those observed at Unit
No. 1. This reduction coupled with the capability for guiding entrapped fish
past the traveling screens and returning them to Lake Ontario should result in
minimal impact to the fish species affected. Minimization of impact to the
most susceptible species should result in minimized impact to other species as
well. As such, the low level of impingement losses which might occur at Unit
No. 2 should not become unacceptable when added to those of Unit No. 1 and
FitzPatrick which have been minimal. Therefore, the June 1973 FES Conclusion
(page i) that fish impingement at Unit No. 2 "...should have little or no notice-
able effect on the fish population of the Lake as a whole..." remains valid.

Entrainment of Plankton

The Unit No. 2 FES of June 1973~ evaluated the potential effects of once-through
cooling entrainment on the plankton populations (Section 5.5.2.b, pages 5-33
to 5-35). With respect to phytoplankton and zooplankton, the following conclu-
sions were stated:

(1) "...a comparatively small percentage of the total volume of water available
in the vicinity of the three plants under static or current conditions
will be withdrawn for cooling in a day" (p. 5-35);

(2) "Most planktonic forms have a short generation time and can respond to
changes in the population in a short period" (p. 5-35);





TABLE 5.6 SUMMARY OF FISH IMPINGEMENT ESTIMATES (MAJOR SPECIES)
AT COOK NPP DURING THE PERIOD 1975-1976

Year Rainbow Spottail Slimy
(Months Sampled) Alewife Smelt Shiner Sculpin Total Fish

19751
(Jan-Dec)

1976~
(Jan-Oct)

172,827 3,911

94,318 2,045

10,295

22,889

8,233

5,384

221,892

151,342

Indiana and Michigan Power Company. Environmental Operating Report.
Donald C. Cook Nuclear Power Plant Unit 1. January 1, 1976 through
June 30, 1976.

~ Indiana and Michigan Power Company. Environmental Operating Repoi t.
Donald C. Cook Nuclear Power Plant Unit 1. July 1, 1976 through
December 31, 1976.

H
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(3) "Zooplankton are expected to suffer a high mortality *rate in'he summer.
However, even if the rate were lOOX, the impact of such mortality among
organisms with a short generation time will not be measurable in the
area" (p. i);

(4) "...the staff anticipates that no significant adverse effects on the
Lake's planktonic populations will result from the operation of the three
plants [Nine Mile Point Units 1 and 2 and Fitzpatrick] with once-through
cooling" (p, 5-35).

Under the current closed cycle proposal, the reduction in withdrawal volume at
Unit No. 2 to I(7% of the originally proposed once-through volume should fur-
ther minimize potential impact to planktonic populations. The FES conclusions
of "no significant adverse effects" therefore remain unchanged.

With respect to entrainment of fish eggs and larvae, the FES concluded (p. 5-35):

(1) The assessment of "... no significant adverse effects on the lake's plank-
tonic populations...is not applicable to entrainable forms of fish life";

(2) Adequate studies on plankton near the site and on plankton entrainment
were not conducted.

Operational monitoring studies at Nine Mile Point Unit No. 1 for the years 1975
and 1976 indicated that ichthyoplankton species which constituted the majority
of those entrained were alewife and rainbow smelt. Species occurring in lower
numbers were white perch, yellow perch, and others. Generally, species occur-
rence in entrainment samples coincided with periods of abundance and occurrence
in the lake far field samples, although densities in entrainment samples often
exceeded those of lake samples. Based on the presence of fish eggs and larvae
in the water, alewife spawning may have occurred as far offshore as the 100 foot
depth contour (~one .mile offshore, the maximum offshore point sampled), with
highest densities occurring near the 20-foot contour (the most inshore point
sampled). Rainbow smelt eggs and larvae were most abundant inshore of the
40-foot contour, but larvae occurred beyond the 60-foot contour. White perch
larvae occurred in low numbers and were most abundant at the 20-foot contour.
White perch eggs were in very low abundance. Yellow perch larvae were most
abundant at the 20-foot contour, but were collected offshore to the 60-foot
contour. These species all utilize nearshore areas of the lake for spawning,
which probably includes the area shoreward of the 20-foot contour. Based on
the data collected, ichthyoplankton abundance generally has been greatest at
the most inshore area sampled (20-foot contour), which also corresponds to the
approximate location of the proposed closed-cycle intake structures (19.5-foot
contour). Abundance shoreward of the 20-foot contour was not investigated.
Although location of the intakes at a depth greater than 19.5 feet would reduce
the level of ichthyoplankton potentially entrained with makeup water, a signifi-
cant reduction for the major species (with respect to abundance at the 20-foot
contour) might not be assured unless the intake depth exceeded 40 feet ()1500
feet offshore). The feasibility of siting the intakes at such depths and dis-
tances offshore apparently has not been investigated, and doing so might
necessitate re-siting of the discharge structure as well. Although no samp-
ling occurred at the 26.5-foot contour (depth of the previously proposed
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once-through intake), it would not appear that this depth is substantially dif-
ferent from the 19.5-foot depth with respect to ichthyoplankton composition or
abundance.

The environmental risk associated with entrainment is related, in large part,
to the volume of water passing through a cooling water intake structure, and
thus reduction of intake volume (capacity) is one of the most effective methods
for reduction of adverse environmental impacts.~s Such a reduction should, in
most cases, reduce the number of organisms that are subject to entrainment in
direct proportion to the fractiona1 flow reduction. Reduction in intake volume
at Palisades Nuclear Generating Plant (due to conversion from once-through to
closed-cycle cooling) was predicted to conservatively result in about a two-
thirds reduction in the total number of fish eggs and larvae killed.~2 Simi-
larly, the low makeup water requirements at Nine Mile Point Nuclear Station
Unit 2 will serve to minimize impacts to Lake Ontario fish eggs and larvae.
The prolific nature of alewife and the abundance of littoral zone shallows
suitable for its spawning precludes any measurable effect upon lake popula-
tions as a 'result of entrainment at Unit 2. Similarly, rainbow smelt and
yellow perch utilize the vast nearshore areas and should not be measurably
affected by Unit 2 operation. Any effects which may be incurred are expected
to be localized in the Nine Mile Point area only.

5. 1.2 Discharge System; Aquatic Impacts

Thermal

The June 1973 FES~ evaluated the potential effects of a combined once-through
cooling discharge of Units 1 and 2 as previously designed (Section 5.5.2c;
p. 5-36 to 5-38), and concluded "...thermal discharge effects will be insig-
nificant in terms of ecological relationships in the lake as a whole" (p. ii;
5-38). The design reduction in closed cycle discharge volume (mean of 56.2 cfsf'r Unit 2 vs 1792 cfs for Units 1 and 2 once-through) and hT (mean of 10.5 C
of Unit 2 vs >17'C f'r Units j. and 2 once-through) should further minimize any
potential for impact.

The FES further concluded (p. ii) that significant fish kills due to one reactor
shutdown and cold shock would be prevented due to the common two-unit discharge.
Under the current proposed design each unit will have a separate discharge,
thus the potential for cold shock due to a Unit 2 winter shutdown will be
increased in relation to that discussed in the FES. Such occurrences, how-
ever, should not result in any measurable impact to fish populations. The
thermal effluent from Unit 1 has been shown to attract fishes,~8but no mortal-
ity due to cold shock has been observed (1969-1975).~9 The high exit velocities
at the discharge structure (11.3-22.6 fps) should be sufficient to preclude
fishes from maintaining a position in the hottest part of the plume. This was
also hypothesized to be the case for the offshore discharge at the Davis-Besse
Nuclear Power Station on Lake Erie, at an exit velocity of 6.6 fps.2o High exit
velocity, low discharge volume, and rapid mixing of the effluent to meet New
York State Standards should minimize impacts upon Lake Ontario fishes.

It should be noted that the closed cycle cooling design meets the New York State
requirements for protection of the environment under Section 316(a) of the Clean
Mater Act.
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Chemical

In the original design, chemicals would not be added to the Nine Nile Point
Unit 2 once-through circulating and service water system, FES, Section 3.6.
However, sodium hydroxide and sulfuric acid would be used for the demineralizer
regeneration. Further, ferric sulfate would appear in the clarification waste,
and phosphates in the sanitary wastes. These chemicals would eventually be
discharged to Lake Ontario.

Additional chemical waste to Lake Ontario consists of intermittent blowdown of
solids from the Unit 1 clarifier, backwashings from the pressure and acti-
vated carbon filters, and neutralized acid and caustic solutions from ion
exchange regeneration cycles. Unit 2 (once-through) would use diatomaceous
earth filtration from which there would be no discharge to the lake. Clari-
fier blowdown from Unit 1, which is discharged in the settling basin, contains
ferric hydroxide, calcium carbonate, and suspended material initially present
in lake water. Backwashing water used for the filters contains suspended mat-
ter and is also discharged to the settling basin and Lake Ontario.

However, with the possible exception of the levels of total dissolved solids
and the phosphate concentration in the sewage discharge rivulet, which are
near effluent standards, the effluents of Unit 2 (once-through) would conform
to all criteria and standards of the State of New York, EPA, and the Inter-
national Agreement on Great Lakes equality between the United States and Canada
(1972), FES, Section 5.2.1.~

The average expected chemicals discharged to Lake Ontario from Unit 2 operating
in a closed-cycle cooling mode are shown in Table 5.7. The chemical constituents
shown in this table are mainly removed from lake water during the dimineraliza-
tion process and discharged as part of the regeneration waste. This is not
the case for chlorine (Cl-) which is added as a control from biological foul-
ing and sulfuric acid (SO~=) added as a control for seal.ing. However, when
these chemicals are added to the circulating water, along with the chemicals
originally removed from the lake water, the total dissolved solid (TDS) level
would increase by an average of 282X. Hence, the, TOS in the station discharge
would be significantly increased over ambient by operation of Unit 2 as a
closed-cycle cooling system.

Section 9.2 of the FES discusses plant design alternatives and specifically
mentions advantages and disadvantages of the closed cycle cooling systems.

With regard to water quality the main disadvantages of the closed cycle cool-
ing system are the following:

1. The cycle of concentration is estimated to be 2 to 2.5 times the once-
through discharge level,s. That is, the closed cycle system would produce
a dissolved solids buildup of about 2.5 times that of the present once-
through level. This concentration buildup would be noticed for most
water quality parameters.
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TABLE 5.7 CHEMICALS DISCHARGED FROM UNIT 2 " CLOSED CYCLE

Ion
(or TDS) Source of Ion

Effluent - Unit 2 Closed C cl e
Conc. in

Conc., Lake Ontario, Percent
Pounds/Day ppm" ppm Increase

Ca++ Lake water** 11. 8 110. 0 44. 0 250K

Na+ Sodium hydroxide
for regeneration 114.9 42. 9 17. 0 252

Mg++

Mn++

Cl"

S04=

HCOs

R04

NO-s

TDS

Lake water~"

Lake water""

Lake water""

Lake water""

Sulfuric acid for
regeneration and
scale control

Lake water"~

Lake water""

Lake water"~

Lake water"~

2.5

0.5

0.003

706. 6

23525.3

14. 7

0. 057

0. 042

70. 1

22. 2

4.0

8.9

1.6

.025 0.01

103. 0 30. 0

152.8

142.5

0. 48

0. 35

30. 0

57. 0

0. 19

0. 14

582. 7 233 ~ 0

250

250

250

343

509

250

253

250

250

Calculated by incorporating the 2.5 concentration factor.
"~ Collected from lake water on ion exchange resins, then released during

regeneration.
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2.

3.

4.

The original once-through design did not require additives to control scal-
ing or algae growth (FES, p. 3-35).~ However, in the proposed closed cycle
cooling system scaling will be controlled by sulfuric acid, with an addi-
tional 77 ppm sulfate concentration or 23500 pounds/day in the blowdown
(Niagara Mohawk responses to NRC questions dated July 19, 1976). The
licensee's response further mentions that algae, fungi, and bacteria
growths will be controlled by chlorination. This will produce an addi-
tional 28 ppm chloride concentration or 706 pounds/day in the blowdown.It appears that the scaling control agent and the algicide will be used
under regulation of the appropriate State and Federal agencies.

With the original once-through design for Unit 2, and the combined dis-
charge of both units, the benefit in "in plant" dilution was possible.
Now, with the proposed closed cycle cooling system for Unit 2, this bene-fit is not possible. Hence, without the water volume from Unit 2, the
sole discharge of Unit 1 may not be in compliance with certain water
quality standards; especially total dissolved solids.

The proposed closed cycle cooling system will pump 32,110 gpm of water
from Lake Ontario.~~ Niagara Mohawk Power Corporation has estimated that
11,000 gpm will be lost to the atmosphere due to Natural Cooling Tower
evaporation. This results in a water consumptive loss due to evaporation
of about 34K of the entire water entering Unit 2. The water loss due to
evaporation in the original once-through cooling system would be much less,
FES Section 3.3.

5. Table 5.7 indicates that TDS in the closed-cycle discharge for Unit 2 would
be significantly increased (about 250K) over ambient. This increase could
be an issue of possible long-term concern. With Unit 2 operating in a
once-through cooling system, the TDS increase over ambient would be less
than 1X, FES Section 3.6.~

The main advantages of the closed cycle cooling system are the following:

The expected plant water use for the closed cycle cooling system is
32,100 gpm, while 535,000 gpm were expected to be used in the once-
through cooling system. This indicates that the total plant water use
for the proposed closed-cycle cooling system is 6X of the once-through
system.

2. Only a fraction of the original circulating cooling water will be dis-
charged as blow-down from Unit 2 operating with a closed cycle cooling
system. The once-through cooling system had an expected discharge of
535,000 gpm (1194 cfs). On the other hand, the closed cycle cooling sys-
tem has an estimated discharge of 21,110 gpm (47 cfs), this would be 3. 9X
of the original once-through discharge from the station to Lake Ontario.
The closed-cycle cooling system discharge is only 3.9X of the once-through
circulating discharge. However, the closed cycle cooling system will have
a chemical concentration factor of 2.5X.

The expected pounds per day of chemicals added to the lake will be greater with
the closed cycle system, Table 5.8. This table indicates that over 24,000 pounds/
day or over 44 times more TDS substances will be added to and discharged from
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TABLE 5.8 COMPARISON OF CHEMICALS DISCHARGED FROM

UNIT 2, ONCE-THROUGH AND CLOSED-CYCLE
COOLING SYSTEMS

Pounds/Da

Substance (Ion or TDS)

++
Ca

Na

Cl

S04

HCOs

NOs

+++
Fe

TDS

Once-Through
1194 cfs

ll.8

114. 9

2.5

0.5

0. 003

11. 5

240. 5

14. 7

0. 042

96. 7

70. 1

Closed Cycle
56 cfs

ll.8

114. 9

2.5

0.5

0. 003

11. 5

23500

14. 7

0. 042

96. 7

70. 1

Chl orine
TOTAL

.0

563. 2

706. 6

24529. 3

a - Added as NaOH for regeneration

b - Additional increase due to chlorine- use

c - Added as H~S04 for regeneration

d - Added as H~S04 for regeneration and control for scaling

e - Added as Fez(S04)> for clarification

f — Most is discharged as chloride ion
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the closed cycle than from the once-through cooling system into Lake Ontario.
The reduced blowdown in the closed cycle cooling system with the addition of
chemicals for scaling and algae control and the expected 2.5 concentration
factor, results in a discharge at a higher concentration for closed cycle oper-
ationn.

The addition of chlorine to control biological fouling within the closed cycle
cooling system will be within EPA effluent limitation guidelines (40 CFR 423).
These guideline limits require that the average .free available chlorine con-
centration be less than 0.2 mg/j. and the maximum be less than 0.5 mg/l.
Neither free available nor total residual chlorine will be discharged for more

'hantwo hours per day. Most of the added chlorine will be reduced to chloride
ion. Based on previous experience, all residual chlorine discharge concentra-
tions should be well within the effluent limitation guidelines. Discharge
concentrations at the guideline levels although expected infrequently could be
potentially toxic. Dilution and further chemical reduction in the mixing zone
should result in concentrations well below toxic levels even when discharging
at a free available concentration of 0.5 mg/l.

Also, it cannot be overlooked that some chemical substances will accumulate in
the cooling tower basin sludge. Eventually, the towers will be cleaned and
the sludge must be disposed.

The chemicals remaining in the sludge could become a terrestrial concern and
the disposal of such sludge must be done in a sound manner as to avoid a
threat to the environment.

In conclusion, as previously evaluated in the FES, the chemical discharges of
the once-through cooling system of Nine Mile Point Unit 2 would pose no envir-
onmental threat to the aquatic biota or water quality of Lake Ontario. Even
though the closed cycle cooling system would minimize the amount of blowdown
entering the lake, but not necessarily the amount of chemicals, it appears
that this system would also pose no significant threat to the water quality of
Lake Ontario. The chemical discharges from either cooling system would con-
form to all criteria and standards of the State of New York, EPA, and the
International Agreement on Great Lakes equality between the United States and
Canada (1972).

5. 1.3 Heat Dissipation Systems; Impacts to Terrestial Ecosystems

The staff reviewed the potential impacts from drift generated from closed cycle
cooling systems on terrestrial biota in Section 9 of the FES.~ It concluded
that the postulated values for drift deposition would have negligible impact
on the surrounding biota. The applicant has submitted a report on its pro-
posed cooling system design change and additional information in response to
staff questions. The purpose of this evaluation is to address in more detail
the effects of salt drift from the proposed natural draft tower on the sur-
rounding environment.

The botanical consequences of drift deposition depend on the amounts deposited
and on the distribution of salt tolerant and intolerant plant species. It is
expected that salt deposition from drift in the amounts expected at Nine Mile
Point will not create saline soils and that botanical damage because of soil
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contamination is unlikely. The only significant pathway for potential botan-
ical injury at the Nine Nile Point site is by direct foliar interception of
drift particles from the atmosphere. The difference between the two pathways
is important since, if soil contamination were important, it could lead to
chronically deteriorating biota over the life of the plant while foliar con-
tamination could result in a series of damaging episodes, which are largely
independent of one another. In many such cases, foliar recovery could take
place between episodes. The situation would not be a progressively deterior-
ating one unless the damaging episodes were repeated in sufficiently rapid
succession to prevent foliar recovery in the intervals. The applicant has
presented both yearly and monthly drift deposition values predicted by a model
using onsite meteorological data. The maximum salt deposition rate was calcu-
lated to be 0.27 lbs/acre/year, 6750 feet northwest of'he proposed tower.
The staff believes that thresholds for the appearance of foliar symptoms will
not be reached at this rate of salt deposition and, therefore, concludes that
no unacceptable botanical injury would result from the operation of the pro-
posed natural draft cooling tower at Nine Mile Point Nuclear Station, Unit 2.
The staff, however, believes it is prudent to monitor for verification of the
analyses even though serious effects are not expected.

The staff has analyzed data on bird impaction from operating plants located
near or along migratory flyways. From the data collected and analyzed, the
staff finds no evidence to conclude that cooling towers and meteorological
structures present a hazard to bird populations. Specific terrestrial moni-
toring programs will be determined at the operating license review by the
staff.

5.2 Radiological Impacts of Normal Operation

5.2. 1 Dose Evaluation for Cooling Tower Operation

The liquid radwaste dose evaluation for NMP-2 was presented in the June 1973
Final Environmental Statement. The evaluation considered the radwaste to be
diluted and discharged with the plant cooling water discharge flow of 1788
cubic feet per second (CFS). A change from once-through cooling to the use of
a cooling tower wi 11 result in less. cooling water being discharged and thus
less dilution before mixing in Lake Ontario. The dose evaluation for the
liquid pathway has therefore been reevaluated and is presented here. The dose
via the gaseous pathways will not be significantly affected.

The major differences between this analysis and the one presented in the June
1973 FES are the dilution flows and mixing ratios. This analysis uses a cool-
ing tower discharge flow of 46 cfs instead of 1788 cfs. The mixing ratio
(referred to as dilution factor in the FES) for the discharge area was changed
from 0. 1 to 0.5, and for the nearest drinking water intake was changed from
0.067 to 0.01, to reflect current procedures in use for evaluating doses. The
liquid source term from Table 3.5 in the FES was used for this evaluation.

The estimated total body dose commitment to the maximum individual from all
pathways due to liquid radwaste releases is calculated to be 0.58 mrem/yr.
The estimated dose commitment from all pathways to the maximum organ is calcu-
lated to be 0. 84 mrem/yr to the bone. These doses are higher than those
presented in the FES but are within the guidelines of Section II.A, Appendix I
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to 10 CFR Part 50, which became effective May 5, 1975, and are therefore accept-
able. This analysis was performed using conservative values for the mixing
ratios. Lower doses could be calculated by developing more representative mix-
ing ratios, but this was not deemed a necessary effort to demonstrate
acceptability of the doses to the maximum individual.

The estimated annual total body dose commitment to the population within 50
miles of the NMP-2 site from all pathways due to liquid radwaste releases is
calculated to be 0. 12 man-rem/yr. The thyroid dose commitment is calculated
to be 1.7 man-rem/yr. These doses are also higher than those presented in the
FES, but are cost-beneficial according to Section II-D, Appendix I to 10 CFR
Part 50, and are acceptable.

The staff concludes that the change from once through cooling to cooling towers
will be acceptable in regard to its effect on radiological dose commitments to
individuals and to the population within 80 km of the NMP-2 site.

5.3 Socioeconomic Impacts
5.3. 1 Physical

The staff has reviewed the New York State ambient air quality standard for settle-
able particulates of 0.3 mg/sq cm/mo and concludes that the proposed tower would
not contravene this standard.

The staff further concludes that State and Federal primary suspended particu-
late concentrations will also be met throughout the predicted drift field.
Contributions of moisture from cooling tower operation will be insignificant
in comparison to the daily fluctuations in the local moisture regime. The
average offsite incremental relative humidity (RH) due to two natural draft
towers was calculated to be about 0.02-0.03%%uo (in X RH above ambient RH) for
the Indian Point site. The staff, therefore, concludes that these moisture
changes are insignificant to the surrounding environment at the Nine Mile
Point site.

5.3.2 Social and Economic

In this section, the staff will evaluate four impacts of operating the alter-
native heat dissipation systems; these impacts are concerned with changes in
the visual aesthetic environment, noise, drift and local weather modifications,
and tax revenues. As the text below will indicate, the change in the visual
aesthetic environment resulting from the operation of an NDCT is an impact
that differentiates the dissipation systems.

5.3. 2. 1 Visual and Aesthetic Impacts

The once-through cooling system does not have any components that are signifi-
cantly visible and, therefore, would not have visual or aesthetic impacts.
However, the operation of an NDCT would have two generalized impacts. The
first is related to the physical attributes of the tower itself and its siting
in the environment. The second visual impact involves the tower plumes which
will have a variable impact apart from the relatively unchangeable impact of
the tower. These aspects of impact are discussed as well as an attempt to
determine their significance in the human environment.
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The applicant is proposing to construct and operate a 536-foot hyperbolic NDCT
on the Nine Mile Roint site. i:he cooling tower wig,be 273 feet across at the
lip and approximate]y 445 feet across at the base . --:The great bulk and height
of the towers can be appreciated if we consider that it wi 11 be as ta] 1 as a
50-story office building and wou]d be ab]e to support a football field.

Visua] Intrusion

Within the loca] impact area, the tower wou]d be out of. proportion with the
natural environment. Because of. the relative]y flat topography and decreasing
visibility, the staff. considers that a 10-mi]e viewshed wou]d be appropriate.
Approximately 48,500 people will live in the impact area by 1985, one-halt in
the City of Oswego. It should be mentioned that most people will not be ab]e
to view the tower; from many vantage points within the viewshed, the full or
partial extent of the tower wou]d be obscured by topography, vegetation,
and/or buildings.

The tower will be visible from an extensive area on Lake Ontario and could, in
fact, become a navigational landmark. Because of its massive size the tower
will eliminate sections of forest background. However, these alterations are
part of a transformation of. the natural shoreline of. the Lake. Completion of
three nuclear plants at Nine Mile Point and six fossil-fired plants in Oswego
and expansion of Oswego port facilities wi]] successive]y a]ter the lake's shore-
line.

In contrast to the relatively constant impact of. the tower, visible plumes are
a variable impact controlled by atmospheric conditions. Several points should
be raised when discussing the visible plumes from the NDCT. proposed for Nine
Mile Point Unit 2. First, the accompanying p]ume will extend the visibility
of. the tower as the plumes rise more than 1000 feet under certain circumstances.
Thus, the viewshed of the tower and plume is considerab]y more extensive than
the tower's viewshed. Second, the frequency of overhead plumes is inversely
related to distance trom the cooling tower: as the viewer moves away from the
tower, the incidence of a visible plume overhead decreases. Third, the appli-
cant's data indicates that the visible plumes would move beyond the site
boundaries and appear overhead for only a sma] 1 percentage of time during the
year. For instance, a visible plume wou]d be overhead in the E-SSE quadrant
for less than 10 percent of the winter and spring months. In all other situ-
ations overhead plumes w'ould be visible less than five percent of the time.
Finally, recognition of cooling tower plumes under conditions of high humidity
and/or low cloud cover is dHficu]t as the plumes tend to become indistinguish-
able from ambient conditions. Also, the difficulty of, recognizing visible
plume t'rom an NDCI increases with distance from the plume source.

On the basis of. the evidence available on visual and aesthetic intrusiveness
of alternative cooling systems for the Nine Mi]e Point Station, the staff
would rate the once-through system as being superior to the NDCT. The plume
of the NDCT. taken alone will be a moderate visual intrusion a large percentage
of time and over a large area, although its visibility wi] 1 depend upon meteoro-
logical conditions. In contrast, the operation of. a once-through system does
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not result in a plume. The NDCT structure, which is not only massive in its
proportions but also out of proportion with the existing viewscape, will be
seen by a small number of residents within a 10-mile radius.

Pro ert Values

The staff investigated the potential for a change in visual quality resulting
from an NDCT to have adverse impacts on the local economy, especially the real
estate market, land development, historic resources, and recreation. County
planners and assessors in each county where an operational nuclear power sta-
tion with a natural draft tower is located were contacted to determine the
nature and extent of impacts that could be attributed to the tall towers.~4
The plants involved are Beaver Valley 1, Davis Besse 1, Rancho Seco, Three
Mile Island, and Trojan (see Table 5.9). The staff contacted the relevant
public officials for Arkansas One, Unit 2 and Zimmer which are not yet opera-
tional, although natural draft cooling towers had been constructed at those
sites. Those interviews indicate that reaction to tower visual aesthetics is
mixed, with some residents reacting negatively, others positively. In no
instance could an assessor indicate that the tower adversely influenced proper-
ty values or that the community discounted the values of properties because of
their location in the tower viewshed. Finally, in no community could the con-
tacted official identify any adverse impacts on land use and development
attributable to the tower or the plant itself.
The staff's concludes from these interviews that tall cooling towers have had
no discernible adverse impact on community property values. This conclusion
does not necessarily mean that some people do not feel that their aesthetic
environment had been degraded. Rather, the absence of observed impacts may
indicate that, for most people in the communities contacted, other consider-
ations were balanced against a change in aesthetics. The staff assumes that
where property tax revenues from the station are gained by the local community,
residents decide that such benefits more than compensate for the external costs
(aesthetic decline) of the cooling towers.

Land Develo ment

Real estate development decisions are based on numerous considerations; the
significance of the visual impact of an NDCT must be evaluated in terms of a
specific investment decision. Although the staff recognizes the possibility
that a highly visible cooling tower may inhibit the development of uses which
are particularly sensitive to visual intrusion and which are proximately

'located to the towers, this impact should be minimal considering both the low
density throughout the impact area and the low potential for growth in the imme-
diate vicinity of the plant. Much of the land adjacent to the site is presently
used for agricultural activities. The County land use plan has designated most
of the land within the impact area as rural/agricultural, the major exceptions
being the areas immediately adjacent to Oswego City, southwestern Volney, and
the Villages of Mexico and Pulaski.

A recent study of community change subsequent to the siting of an energy facil-
ity indicated that opportunities for growth and development are determined by
the area's competitive advantages. This study concluded that the extent to
which growth occurs in a community depends upon a variety of factors such as:
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TABLE 5.9 Visibilityof Natural Draft Cooling Towers at Nuclear Power Stations

Station County

Date of
Commercial

State Operation

Population
Tower Within 10
Height Miles (1970) Vis ibi 1 ity

Davis Besse 1

Arkansas One,
Unit 2

Ottawa

Pope

Ohio 11-20-77

Ark. 1/
493'75'5,528

25,000
(approx.)

Tower visible for at least 10 miles.

Tower visible within 10 mile area.

Rancho Seco

Beaver Valley 1

Sac-ramento Cal if. 4-17-75

Beaver Pa. 10-1-76
425'00',061

67,9962/

Towers visible within 10 mile area.

Tower visible for 1.5 miles north and
south on river and visible from Town
Midland (1.5 miles away).

—Trojan

Three Mile Island
1 8( 2

Columbia

Dauphin

Oregon 5-20-76

Pa. 9-2-74
499'70'8,669-

Four towers visible from limited
immediate area but is visible from
high points about 5-6 miles away.

Zimmer Clermont Ohio Under
Construction

479'4,073 Tower visible for at least 5 miles
along river from hillside houses and
Town of Moscow (1/2 mile away).

Nine Mile Point
Unit 2

Oswego N.Y. Proposed 536'5,014 Tower will be visible within 10 miles.

Source: Applicants'nvironmental Reports and staff comments.
—Unit 1 operational since 12-19-74 with once-through, Unit 2 under construction but tower has been completed at least 2 years.
1/

—Total of 4 population centers within 10 miles of plant: East Liverpool, Ohio; Aliquippa, Pa.; Ambridge, Pa.; Beaver Falls,
Pa.

—Total population for Kelso and Longview cities.3/

—Total population for 10 municipalities within 10-mile radius.
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Amount of open land available for residential development.

Access to regional highways.

Commuting access to significant job centers.

Proximity to resort/recreational activities of major regional
significance.

Extent .of property tax and service levels before and after construction.

Inherent strength and application of land use controls prior to, during,
and after construction.

Extent of past and expected population migration within and into the
county or general area.

Type and level of public and private services in the town prior to
construction.

Extent of the existing and expected real property tax differential
(accounting for possible Federal income tax deductions) and service
level differential between the nuclear plant town and surrounding
town.

Need to "import" construction workers from noncommutable distances.

This conclusion is consistent with the conclusion reached in a series of staff
interviews with county planners in communities where natural draft towers are
located. In those communities, none of the planners could cite the towers as
a factor in retarding housing or commercial development. In two of the communi-
ties, Sacramento County and Ottawa County, the towers were looked upon by the
public as landmarks.

The growth-inducing effects of nuclear power plants arise from their large tax
payments to municipalities. Such payments permit beneficiary counties and special
districts to implement policies leading toward the improvement of services and
facilities, the lowering of taxes, or a combined policy of service improvement
and tax reduction. Without counteractive growth control policies, communities
can expect to attract an increased increment of regional growth and rising
property values, all other considerations being equal. Also, the staff assumes
that land development decisions are made soon after a firm decision to construct
the power plant. Table 5-10 shows population growth in all communities that
host nuclear power stations with closed cycle cooling systems. Although the
data do not prove a causal relationship between power plants and growth, the
table does indicate two points. First, in all but one situation the host
county experiences a population change which parallels the general pattern of
population change in the surrounding counties. Second, of the six communities
with natural draft towers, three had a higher percentage of population growth
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TABLE 5.10 POPULATION CHANGE IN AREAS WITH NUCLEAR POWER STATIONS AND CLOSED CYCLE
HEAT DISSIPATION SYSTEMS: 1965-1970 AND 1970-1975

Plant
Location

County State
Year of Cooling
Operation Tower Type

Host County Population
Densit

19 19 0 hange

Adjacent Host County Population Adjacent
Counties Oensit Counties
%Change 1 0 19 Change %Change

BeaverBeaver Valley 1

Browns Ferry 3

Davis-Besse 1

Duane Arnold

Farley 1

Fort St. Vrain
Hatch 1

Monticello
Palisades

Peach Bottom 2/3

Prairie Island 1/2
Rancho Seco

Three Mile Island
Trojan
Vermont Yankee

Arkansas One-Unit 2

Limestone

Ottawa

Linn

Houston

Weld

Appling
Wright
Van Burren

York

Goodhue

Sacramento

Dauphin

Columbia

Windham

Pope

Pa.

Ala.
Ohio

Iowa

Alabama

Colo.

Ga.

Minn.

Mich.

Pa.

Minn

Cali f
Pa.

Oregon

Vt.
Ark

1976 NDCT 204.9

1977 (6)MOCT 41. 1

1977 NDCT 34.7

1975 (2)MDCT 152.0
1977 (3)MDCT 54.4

1974 MDCT 78. 0

1975 MDCT 12. 8

1971 '2) MDCT 33. 0
I

1971 (2)MDCT 51. 6

1974 (3)MDCT 257. 0

1974 (4)MOCT 33.2
1975 (2)MDCT 601. 4

1974 (4)NDCT 224.4

1976 NOCT 23. 6

1972 (2)MDCT 42. 9

NDCT 26.7

208.7 1.8
41.8 1.7

37.1 6.9
163. 6 7. 6

56.7 4.2
89. 9 15. 2

12.8 0

39.0 18.1

56.3 9. 1

273. 1 6. 2

34.9 5.1
634. 7 5. 5

224. 4 0

28. 9 22. 4

44.2 3.0
28.7 7.4

0.6
2.5
4.6
3.3

14. 7

16. 3

0

9.3

9.4
8.1

15. 2

9.6
4.2
9.6

11. 9

2.6

208.7 207.6 -0.5
41.8 43.5 4.0
31.1 38.8 4.5

163. 6 166. 3 1. 6

56.7 69.3 22.2

89. 9 107. 7 19. 8

12. 8 14. 4 12. 5

39. 0 46. 7 19. 8

56. 3 62. 1 10. 3

273.1 285.6 4.5
34.9 37.3 6.8

634.7 688.0 8. 3

224. 0 224. 2 0

28.9 31.1 7.6

44.2 46.1 4.2
28. 7 34. 1 18. 8

-3. 3

2.4

1.3

1.9
-0. 5

20. 4

7.1
20. 4

3.1
5.1

13. 1

6.9

6.0
3.7

9.3

10. 7

Source: Population figures are from the Bureau of the Census.

"Plant not operational; however, tower had been constructed several years ago.





than their surrounding neighbors in the 1965-1970 period; this number rose to
five during the 1970-1975 period. For the 16 plants listed in the table, the
host county had a higher percentage change in population for the earlier period
than adjacent counties in six instances; during the 1970-1975 period, the number
rose to 10.

After reviewing the published studies, available statistical data, and interviews
with local planners in communities with natural draft cooling towers, the staff's
judgment is that the visual aesthetic impact of the towers will be subordinated
to other considerations, notably taxes. Moreover, in the absence of strong
growth controls, the competitive advantages of the town which arise from the
station will influence the level of development in the impact area and in Oswego
County.

Recreation and Historic Resources

Within 10 miles .of the tower location are a number of recreational facilities
including two state parks, Lake Ontario, and Fallbrook; these facilities are
listed in Table 2.7. These facil'ities offer a variety of activities throughout
the year to hi kers, campers, beachgoers, fishermen, skiiers, and athletes.

Aesthetic impacts that reduce recreational activity in the impact area could
negatively affect jobs, services, income, and the County's sense of well-being.
However, research into the relationship between aesthetic perception and recrea-
tional activity has not produced conclusive findings. One study has concluded
that man-made or man-induced development has a notable effect on the preferences
expressed for pictures of outdoor recreation landscapes and that preference
varies inversely with the level or extent of that development. Other research
has indicated that campers in the Mid-West and beach users in Cape Cod consider
the quality of scenery (aesthetics) to be an important dete'rmination in select-
ing a specific facility. Others who have studied outdoor recreation activity
suggest that both the level of participation and the motivation for that
participation is changing. For instance, among campers, there is a growing
segment for whom direct contact with the natural environment is of lesser
importance than the social aspects of the camping experience.~s The staff is
not aware of published longitudinal studies that have evaluated changes in the
use of recreational facilities subjected to a negative aesthetic impact.

The NRC staff has undertaken an analysis of recreation data from facilities
within 10 miles of the following plants: Connecticut Yankee, Vermont Yankee,
Maine Yankee, Indian Point (New York), Three Mile Island (Pennsylvania), Cook
(Michigan), Brunswick (North Carolina), Millstone Point (Connecticut), San Onofre
(California), St. Lucie (Florida), and Zion (Illinois). Specific causal
relationships between a facility and tourist and recreational use patterns in
the vicinity could not be adequately verified because of the relatively low
quality of data and the lack of "control" facilities. The staff depended upon
response data gathered through telephone interviews with public officials and
businessmen. The interviews served to explain probable causes in attendance
fluctuations at state park facilities and describe the uses at each facility.
The staff concluded that, in general, people do not avoid recreational and
tourist areas in the vicinity of nuclear power plants to a measurable extent.
The staff was able to document instances in which plants might have even enhanced
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the recreational environment. Several interview respondents noted that warm
water discharged from nuclear stations seemed to improve the size of the fish
catch and the length of the fishing season. With respect to state park attend-
ance, the staff concluded that the data could not adequately support statements
about causality. On the other hand, the subjective judgments of officials and
businessmen familiar with tourism and recreational behavior in each locality
discounted the possibility that the stations negatively influenced recreational
and tourist behavior.

The staff believes that the future of recreational opportunities in the Oswego
region will be determined in some measure by their competitiveness with alternate
recreational opportunities especially with respect to cost, management, and
the quantity and quality of services and facilities offered.s~ The impact which
a highly visible cooling tower would have on the quality of the recreational
experience and ultimately on the use of facilities is less certain, although
the information available to the staff indicates that the adverse impact to
recreation resulting from cooling tower aesthetics would be minimal if, in fact,
such impact does occur.

Table 2.10 lists the historic resources within the 10-mile impact area. The
nearest historic sites are within approximately seven to eight miles of the
towers. The staff assumes that the plume will not reach these resources except
under the most unusual circumstances. The staff concludes that physical damage
to historic resources from tower effluent is highly unlikely. Further, the
towers would not directly produce change in the study area that would reduce
the enjoyment of these resources. Although visitors may be aware of the presence
of the tower, the distance to the tower will not significantly decrease the
enjoyment of these resources. The staff does not expect the NDCT to reduce
visitation to historic resources in the impact area.

Conclusion on Visual Aesthetic Im act

The staff concludes that the once-through cooling system is less visually
intrusive and, therefore, is aesthetically preferred. However, the staff has
also presented information which strongly suggests that the visual intrusion
and adverse aesthetic impact of the NDCT would not have significance in terms
of altering human behavior.

5.3.2.2 Noise

The staff has evaluated noise levels produced by Nine Mile Point Unit 2 with
respect to (a) the proposed New York State Noise Code which requires that night-
time sound levels not exceed 45 dBA at a commercial-industrial property line,
and (b) threshold differences of 5 dBA above ambient noise levels which is
considered the minimum level at which residents would notice a change.

Neither the once-through system nor the NDCT would produce noise contours of
45 dBA at the property boundary. The NDCT, which produces higher noise levels
than the once-through system, would impact the Lakeview Road corridor from Lake
Ontario to the plant's southern boundary with noise within the 35 to 40 dBA
range; other nearby residential areas would be impacted with less than 35 dBA
sound levels. With respect to the incremental increase in noise as a result
of operating a NDCT, sound increments of 5 dBA or more over ambient would be
produced at measurement stations 5 and 6, along Lakeview Road.
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Although the NDCT is environmentally acceptable in terms of HUD noise guidelines,
the tower noise would produce a greater awareness of plant operation than the
once-through system. However, as the number of people living along Lakeview
Road or other areas adjacent to the plant boundary is limited, the staff attaches
no significance to the noise differentials between the cooling system options.

5.3.2.3 Drift and Local Meather Modifications

The NDCT system will not produce a downwashing of the plume to the ground and,
therefore, will neither stimulate nor augment natural fog conditions.s4 Effluent
from the NDCT has the potential for causing icing in the vicinity of the tower
as a result of water deposition or splashing through of cooling water at the
air inlet louvers. The applicant has indicated that icing as a result of
deposition would be less than 0.002 inches per year, an amount which is con-
'siderably less than ice deposits of a single storm in this area. The applicant
concludes that incidents of icing as a result of splashing or blow through would
not be of long- duration or extensive. The once-through cooling system does
not rely primarily on evaporation or heat transfer to the atmosphere; therefore,
episodes of fogging should be less frequent than such occurrences from the NDCT.

Induced fog, if it does occur, will tend to occur during periods of relatively
low visibility and early in the morning; thus, the intrusion of additional fog
will be severely limited. The staff does not expect such episodes to hinder
boat or automobile travel. Because of the insignificance of their occurrence,
icing and fogging are not an important consideration in the selection of an
alternative cooling system.

The applicant's analysis of salt deposition indicates that the maximum amount
of salt to be deposited by the NDCT system was predicted to be 0.27 lbs/acre/yr
at 6750 feet northwest of the tower; deposition rates for distances closer to
the tower are lower, as expected. It should be noted that the maximum deposi-
tion rate is well below threshold levels normally associated with damage to
vegetation and soil. Maximum water deposition was predicted to be 690.6
lbs/acre/yr (0.0030 inches/yr) occurring 6750 feet northwest of the tower.
The staff concludes that the contributions of moisture to the total moisture
regime from the NDCT will be insignificant in comparison with daily fluctuations.
Neither water or salt deposition provides the basis for differentiating between
the cooling system alternatives.

Several studies of plume behavior have indicated that the increase in shadowing
caused by visible plumes would be less than 6 percent within 1970 feet; beyond
3300 feet, shadowing effects would be negligible. Using the location of nearby
gardens in each sector, the applicant has concluded that the shadowing effects
solely due to the plume should not occur. However, on cloudy days, cooling
tower plumes may combine with natural cloud conditions to shadow these nearby
gardens.s~

Incidents of light, fluffy snowfall induced by cooling towers have been noted.
However, such incidents have been characterized by short duration and by
paralleling the trajectory of the visible plume. Further, the impact on agri-
culture should be negligible as none of the observations occurred during the
growing season.
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Although drift and weather modifications are characteristic of NDCTs and not
once-through cooling systems, the staff concludes that such impacts are without
social or economic significance in the Nine Mile Point environment.

5 '.2.4 Tax Revenues

The applicant has not estimated real estate taxes for the once-through cooling
system. However, during its operating life, local property taxes would be
collected by the Town of Scriba and distributed to: the Town, Oswego County,
and the Enlarged City School District of Oswego. The amount to be paid would
be determined by the assessment of the improvement and applicable rates estab-
lished by the tax levying jurisdictions in the Town.

The staff has been informed that the NDCT system might be eligible for tax
exemption under the provisions of Section 477 of the New York State Real Property
Tax Law. Section 477 holds that the local assessor shall approve the exemption
pursuant to his evaluation 'and certification by state officials that the cooling
system is an industrial waste treatment facility. For the purposes of the law,
industrial waste treatment facilities shall encompass:

"...facilities for the treatment, neutralization or stabilization
of industrial waste (as the term "industrial waste" is defined in
section 17-0105 of the environmental conservation law) from a point
immediately preceding the point of such treatment, neutralization
or stabilization to the point of disposal, including the necessary
pumping and transmitting facilities, but excluding such facilities
installed for the primary purpose of salvaging materials which
are usable in the manufacturing process or are marketable."

Exemption from local taxation can be granted for a 10-year period during which
the percentage of exemption decreases by 10 percent annually. The staff has
not uncovered any State property tax provisions that would reduce the local
tax burden on a once-through cooling facility.
5.3.2.5 Summary Comparison--Impacts of Alternative Systems on the Human

Environment

The staff has evaluated the possible social and economic impacts of operation
of two alternative cooling systems for Nine Nile Point Unit 2. In its analysis,
the staff has considered the construction and operation of a single NDCT of
approximately 540 feet in height and a once-through cooling system. Five areas
of potential impacts investigated are visual aesthetics, noise, drift and local
weather modification, and tax revenues.

Mith respect to noise, drift and local weather modifications, the once-through
cooling system performed in a more acceptable manner; however, the impacts
associated with the NDCT were without socioeconomic significance and are con-
sidered environmentally acceptable. Visual aesthetics proved to be the one
impact which most clearly differentiated the cooling system alternatives. The
once-through alternative would not have components that are visually obtrusive;
therefore, adverse aesthetic impact is not possible. On the other hand, the
NDCT would represent a visual intrusion over a large viewshed area as a result
of a massive tower structure and a variable plume that would be visible a large
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percentage of the time. Oespite this intrusion, the staff concludes that impacts
to property values, land development, historic sites, and recreation will be
minimal.
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6 ECONOMIC EVALUATION

Nine Mile Point Unit 2 is a nuclear fueled boiling water reactor supplying steam
to a turbine generator rated at a nominal 3,323 MWt and approximately 1,100
MWe net. The ultimate expected capability is 3,489 MWt and 1,150 MWe net.
Commercial operation is planned for the second quarter of 1986 to meet predicted
system electrical power demands.

In the FES Section 9.2 a once-through condenser cooling system was selected
because it was concluded after extensive evaluation that this type of system
best balanced economic generation of power with proper concern for environmental
protection. Other cooling methods considered in detail were a natural draft
cooling tower system, a mechanical draft cooling tower system, and a cooling
pond system. A dry cooling tower, a spray pond, and supplementary cooling were
discussed and rejected as being less desirable alternatives.

Recent U. S. Environmental Protection Agency effluent guides require applicants
to demonstrate that no harm will occur to the aquatic community of the receiving
water body as a result of operating a once-through system.~ Niagara Mohawk
has modified the Unit 2 design to incorporate a natural draft cooling tower
(NDCT), a system which conforms to the best technology economically available
as required by the Environmental Protection Agency. The estimated cost
differential associated with incorporating this system is summarized in
Table 6. 1 and the details are discussed in following paragraphs.

The overall cost of the NDCT system 'is estimated to be $ 19,421,000 more in
1975 than the once-through system. Based on a 19K fixed charge rate and 70X
capacity factor this would increase the cost of generating electricity about
0.52 mills/kWh. (Note that the dollar estimates that follow are based on 1975
costs.) .

6. 1 Expenditures Previously Committed to the Once-Through System

A. The engineering and design work completed, which was abandoned with the
adoption of cooling towers, is estimated to have cost $495,000.

B. The model studies completed to prove that the once-through discharge
complies with thermal criteria set forth by the NYDEC have cost $ 563,000.

6.2 Direct Cost Differential

The once-through system is slightly more costly to build than the NDCT because
of increased water flow which results in larger structures and equipment and
the requirements for fish diversion. The closed loop system requires the
additional cost of the NDCT. Table 6.2 presents the comparison of direct cost
of once-through versus NDCT.
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TABLE 6.1 Summary of Differential Cost of
Once-Through Versus Cooling Tower

~ Expenditures Previously Committed

A. Engineering 8 Design Services

B. Once-through Thermal Discharge
Model Studies

TOTAL

~ Di rect Cost Di tferenti al

~ Engineering Services Cost Differential
~ Operational Cost Penalties (Capitalized)

$ 495,000

19,421,000

663 000

$1,058,000

($
712,000'42,000

$ 18 933 000
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TABLE 6.2 Direct Cost Comparison of Once-Through Versus Closed Loop Cooling
System-Estimate (D)

Once-Throu h ~di 'di
Chemical Treatment System

Circulating Mater System, Intake
and Discharge Tunnel, Screenwell

Intake Structure (Structural Cost)

Intake Structure (Equipment and Piping

Special Screens for Fish Removal

Piping and Fish Removal Equipment in
Screenwell

Fish Diversion-Motive Force Pumps

Booster Pump House 8 Unit 1

Piping (650 ft. of 120 in. Pipe)

Tunnel (Add 200 ft. to Unit 2 Tunnel)

Larger Diffuser Tunnel Mith Additional
Risers

Cooling Tower Discharge Structure Model
Study

Totals

41,004,000(A)

9,040,000

392,000

432,000

86,000

235,000

1,280,000

600,000

300,000

2,000,000

NA

$55,459,000

425,000

53,058,000( )

940,000

15,000

144,000

86,000

29,000

NA

50 000

$54,747,000

Notes:

A. "Once-Through Cooling" design includes offshore fish diversion and screenwell
fish diversion.

B. Cooling Tower based on 16 degree approach 27 degree range, natural draft
tower.

C. "Closed Loop Cooling" design includes screenwell fish diversion.

D. All costs for equipment and structures are September 15, 1975, direct costs
only.

E. Includes cost of cooling tower (approximately $16,000,000).
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TABLE 6.3 Operational Cost Penalties Associated with Closed-Loop
Cooling System-Estimate

Differential capitalized fuel costs

,Differential capability cost (yearly avg.)

Differential capability due to fish removal energy

Capitalized cost of additives over life of plant

Total

$ 3) 377,000

15,286,000

(730,000)

1 000 000

$18,933,000

Notes:

A. Fuel Cost based on $ 24,085/Btu of unit heat rate.

B. Capability cost based on $990/kw.

C. "Once-Through Cooling" design includes offshore fish diversion and
screenwell fish diversion.

D. "Closed Loop Cooling" design includes screenwell fish diversion.





6.3 Engineering Services Cost Differential

The earlier effort on once-through design is conceptually complete as is the
present closed loop design, and the estimate to complete either system as of
April 1, 1976, differs by only $142,000 .additional for once-through design.

6.4 Operational Cost Penalties

The differential operating costs associated with the cooling tower, as compared
to once-through cooling over 'the life of plant, are $18,933,000 as outlined in
Table 6.3.
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References to Section 6
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l. U.S. Environmental Protection Agency, "Effluent Guides and Standards for
the Steam Electric Power Generating Point Source Category," 40 CFR 42,
October 1974.
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