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SUMMARY AND CONCLUSIONS

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

1. This action is administrative.

2. The proposed action is the issuance of a construction permit to the Power Authority of
the State of New York (PASNY) for the construction of the Greene County Nuclear Power
Plant (GCNPP), located in Greene County, New York (Docket No. STN 50-549).

The plant will employ a pressurized-water reactor to produce a warranted output of
3600 MWt. A steam turbine generator will use this heat to provide 1191 MWe (net) of
electric power capacity. The exhaust steam will be cooled by a closed-cycle system
incorporating a natural-draft cooling tower using makeup water from the Hudson River.
Blowdown from the circulating water system will be discharged into the Hudson River.

3. Summary of environmental impact and adverse effects:

a. A total of 284 acres will be used for the GCNPP site. Construction-related activities
on the primary site will disturb the major part of this area, including about 16 acres
of onsite water bodies. Approximately 373 acres of land will be required for the
offsite transmission line right-of-way to the Leeds substation. This constitutes a
minor local impact (Sect. 4.1).

b. The plant will require a maximum water makeup of 44 cfs, of which 26 cfs will be
consumed by drift and evaporation losses. This amount represents about 1.25% of the
7-day low flow (ten-year recurrence) of 2660 cfs of the Hudson River. The thermal
alterations and chemical effluents discharged will not significantly affect the
aquatic productivity of the Hudson River (Sect. 5.5.2.2).

c. Juvenile fishes, primarily blueback herring, will be impinged on the intake screens
during plant operation. These losses will be minimized by the design and location
of the intake structure and will not result in an unacceptable adverse impact.
Plankton entrained during operation of the GCNPP will suffer 100% mortality from the
combined effects of mechanical, thermal, and chemical shock. Under average flow
conditions, approximately 0.4% of the phytoplankton and zooplankton and less than
0.5% of the ichthyoplankton passing the plant will be entrained. More than 85% of
the fish eggs and larvae lost will be those of the alewife and blueback herring.
Ichthyoplankton losses of this magnitude will have a negligible impact on the fish
populations in the Hudson River.

d. Plant construction will involve some community impacts. The existing road system
is inadequate to accommodate construction worker traffic. Several alternative
solutions have been proposed, three of which are acceptable with mitigation.
Construction of the proposed plant will require 113 to 123 ha (280 to 303 acres)
currently owned by the Lehigh Portland Cement Company. This may result in the closing
of the present Lehigh facilities along with a subsequent annual tax loss of $212,000.
Some historic resources in the area may be adversely affected by impacts caused by
in-movers and ancillary population growth and development. The applicant's use of
the site, which will result in in-lieu-of-tax payments estimated at $10,400/year,
prevents other uses of the site that might generate much larger tax payments. There
may be adverse impacts on the schools and police services that can be mitigated
(Sect. 4.4).
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e. The proposed plant will have an unacceptable adverse impact on a National Historic
Landmark, Olana. Even if the most aesthetically desirable alternative is used, the
impact will still be very severe (Sect. 5.7).

f. The risk associated with accidental radiation exposure is very low (Sect. 7.1).

g. No significant environmental impacts are anticipated from normal operational
releases of radioactive materials. The estimated integrated dose to the population
of the United States from operation of the plant is 27 man-rems/year, less than the
normal fluctuations in the 29,000,000 man-rems/year background dose this population
would receive (Sect. 5.4.1).

4. Principal alternatives considered were:

a. Purchase of power

b. Alternative energy systems

c. Alternative sites

d. Alternative heat dissipation methods.

5. The following Federal, state, and local agencies were asked to comment on this
Environmental Statement:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Energy Research and Department Administration
Environmental Protection Agency
Federal Energy Administration
Federal Power Commission
New York State Atomic Energy Council
Office of the Governor, State of Connecticut
Office of the Governor, State of Massachusetts
Greene County Legislature
Ulster County Legislature
Dutchess County Legislature
Columbia County Legislature
Town Supervisor, Town of Catskill
Village Supervisor, Village of Catskill

The following organizations submitted comments on the Draft Environmental Statement, which was
published in March 1976:

Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Energy Research and Development Administration
Environmental Protection Agency
Federal Energy Administration
New York State Department of Environmental Conservation
Greene County Legislature
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Citizens to Preserve the Hudson Valley
Environmental Task Force of Ulster County
Geothermal Energy Institute
Hudson Valley Citizens' Watch on Nuclear Safety
Ulster County Environmental Management Council
Congressman Edward W. Pattison
Mary Berner
Diane Robitelle
Anna E. Wasserbach
Power Authority of the State of New York

Copies of these comments are in Appendix A of this Final Environmental Statement. The
staff's consideration of the comments and its disposition of the issues involved are
reflected in part by revised text in the pertinent sections of this Final Environmental
Statement and in part by the responses in Sect. 11.

6. This Final Environmental Statement was made available to the public, to the Council on
Environmental Quality, and to other specified agencies in January 1979.

7. On the basis of the analysis and evaluation set forth in this Statement, after weighing
the environmental, economic, technical, and other benefits of GCNPP against environmental
and other costs, and after considering available alternatives, it is concluded that the
action called for under the National Environmental Policy Act of 1969 (NEPA) and 10 CFR
Part 51 is the rejection of the application. If a decision is made that a construction
permit should be issued, it should be subject to the following conditions for the
protection of the environment:

a. The applicant shall take the necessary mitigating actions, including those summarized
in Sect. 4.5 of this Environmental Statement, during construction of the plant and
associated transmission lines to avoid unnecessary adverse environmental impacts from
construction activities.

b. Before engaging in a construction activity not evaluated by the staff, the
applicant will prepare and record an environmental evaluation of such activity.
When the evaluation indicates that such activity may result in a significant
adverse environmental impact that was not evaluated or that is significantly greater
than that evaluated in this Environmental Statement, the applicant shall provide
a written evaluation of such activities and obtain prior approval of the Director,
Office of Nuclear Reactor Regulation, for the activities.

c. The applicant shall establish a control program that shall include written procedures
and instructions to control all construction activities as prescribed herein and
shall provide for periodic management audits to determine the adequacy of imple-
mentation of environmental conditions. The applicant shall maintain sufficient
records to furnish evidence of compliance with all the environmental conditions
herein.

d. If unexpected harmful effects or evidence of serious damage are detected during plant
construction, the applicant shall provide to the staff an acceptable analysis of the
problem and a plan of action to eliminate or significantly reduce the harmful effects
or damage.

e. In addition to the preoperational monitoring programs described in Sect. 6.1 of the
Environmental Report, with Amendments, the staff recommendations included in Sect. 6.1
of this document shall be followed.

f. If either access road alternative lBR or 2TR is chosen as the preferred access road
alternative, an origin-destination study, appropriate design work, and an ecological
assessment of the industrial bypass through Catskill shall be submitted to the
staff for review and approval prior to initiation of road construction.
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g. An alternative cooling system that minimizes the aesthetic impact on Olana shall be
substituted for the proposed natural-draft cooling tower. The design of the chosen
alternative cooling system shall be submitted to the staff for review and approval
prior to commencement of construction of the cooling system.

h. A plan for the monitoring and mitigation of community impacts, as described in
Sect. 4.4.4.5, shall be submitted to the staff for review and approval prior to
commencement of any construction activity.

8. Pursuant to Joint Hearings Protocol between the U. S. NRC and New York State Board on
Electric Generation Siting and the Environment, Section XII (Cooperation Among Agency
Staffs), the NRC staff has consulted closely with the staffs of the New York State
Public Service Commission and the New York Department of Environmental Conservation in
the preparation of this Final Environmental Statement.
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FOREWORD

This Environmental Statement was prepared by the U.S. Nuclear Regulatory Commission (NRC),
Office of Nuclear Reactor Regulation (staff), in accordance with the Commission's regulation,
10 CFR Part 51, which implements the requirements of the National Environmental Policy Act
of 1969 (NEPA).

The NEPA states, among other things, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions, programs, and resources
to the end that the Nation may:

" Fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations.

" Assure for all Americans safe, healthful, productive, and aesthetically and culturally
pleasing surroundings.

" Attain the widest range of beneficial uses of the environment without degradation, risk
to health or safety, or other undesirable and unintended consequences.

" Preserve important historic, cultural, and natural aspects of our national heritage, and
maintain, wherever possible, an environment which supports diversity and variety of
individual choice.

" Achieve a balance between population and resource use which will permit high standards
of living and a wide sharing of life's amenities.

" Enhance the quality of renewable resources and approach the maximum attainable recycling
of depletable resources.

Further, with respect to major Federal actions significantly affecting the quality of the human
environment, Section 102(2)(C) of the NEPA calls for preparation of a detailed statement on:

(i) the environmental impact of the proposed action,

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

(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses of man's environment and the maintenance
and enhancement of long-term productivity, and

(v) any irreversible and irretrievable commitments of resources that would be involved in the
proposed action should it be implemented.

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

When application is made for a construction permit or a full-power license, the applicant
submits an environmental report to the NRC. In conducting the required NEPA review, the staff
meets with the applicant to discuss items of information in the environmental report, to seek
new information from the applicant that might be needed for an adequate assessment, and
generally to ensure that the staff has a thorough understanding of the proposed project. In
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addition, the staff seeks information from other sources that will assist in the evaluation and
visits and inspects the project site and surrounding vicinity. Members of the staff may meet
with State and local officials who are charged with protecting State and local interests. On
the basis of all the foregoing, and other such activities or inquiries as are deemed useful
and appropriate, the staff makes an independent assessment of the considerations specified
in Section 102(2)(C) of the NEPA and 10 CFR Part 51.

This evaluation leads to the publication of a draft environmental statement, prepared by the
Office of Nuclear Reactor Regulation, which is then circulated to Federal, State, and local
governmental agencies for comment. A summary notice is published in the Federal Register
of the availability of the applicant's environmental report and the draft environmental
statement. Interested persons are also invited to comment on the draft statement.

After receipt and consideration of comments on the draft statement, the staff prepares a final
environmental statement, which includes a discussion of questions and objections raised by
the comments and the disposition thereof; a final benefit-cost analysis, which considers and
balances the environmental effects of the facility and the alternatives available for reducing
or avoiding adverse environmental effects with the environmental, economic, technical, and
other benefits of the facility; and a conclusion as to whether - after the environmental,
economic, technical, and other benefits are weighed against environmental costs and after
available alternatives have been considered - the action called for, with respect to environ-
mental issues, is the issuance or denial of the proposed permit or license, or its appropriate
conditioning to protect environmental values.

Single copies of this Statement may be obtained as indicated on the inside front cover.
Mr. Singh Bajwa is the NRC Environmental Project Manager for this project. Should there be
any questions regarding the content of this Statement, Mr. Bajwa may be contacted at
(301) 492-8441 or at the following address:

Director, Division of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
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1. INTRODUCTION

1.1 PROPOSED PROJECT

Pursuant to the Atomic Energy Act, as amended, and the U.S. Atomic Energy Commission's
regulations in Title 10, Code of Federal Regulations, an application with an accompanying
Environmental Report was filed on July 25, 1975, by the Power Authority of the State of New York
(hereinafter referred to as the applicant) for a construction permit to build a pressurized-water
nuclear reactor designated as the Greene County Nuclear Power Plant (Docket No. STN 50-549),
which is rated for an initial core power level of 3600 megawatts thermal (MWt), resulting in a
gross electrical output of approximately 1277 MW. Condenser cooling will be accomplished through
the use of a closed-loop natural-draft cooling tower system. Makeup water for the cooling tower
will be obtained from the Hudson River, and the tower discharge (blowdown) will be returned to
the Hudson River. The proposed facility will be located on the applicant's 263-acre site in
Greene County, New York, about 20 miles north of Kingston, New York, on the west bank of the
Hudson River.

Integration of the power from the Greene County Nuclear Power Plant will be accomplished by two
single-circuited 345-kV transmission lines. This will require the construction of approximately
26 circuit miles (two 13-mile circuits) into existing electrical systems. A 345-kV switchyard
will be located on the Greene County site in proximity to the generating units and will consti-
tute the terminus of the 345-kV circuits over which the output of the plant will be delivered
to the load centers.

1.2 BACKGROUND

10 CFR Part 51 requires that the NRC analyze the applicant's Environmental Report and prepare a
detailed statement of environmental considerations. It is within this framework that this
Environmental Statement related to the construction of the Greene County Nuclear Power Plant
has been prepared by the Office of Nuclear Reactor Regulation (staff) at the Nuclear Regulatory
Commission.

Major documents used in the preparation of this Statement were the applicant's Environmental
Report (ER), and supplements thereto, the applicant's Preliminary Safety Analysis Report (PSAR),
and the Application to the New York State Board on Electric Generation Siting and the Environ-
ment. 1 In this Environmental Statement the ER2 is cited extensively and the PSAR3 is cited a
number of times; however, their full titles and documentation are given only in the list of
references for Sect. 1. Elsewhere in this Statement, references to these two documents will
appear as the abbreviations ER and PSAR, respectively, followed by the number(s) of specific
sections, pages, tables, figures, and appendixes.

Independent calculations and sources of information were also used as a basis for the assess-
ment of the environmental impact. In addition, some of the information was gained from visits
by the staff to the project site and surrounding areas. Although data from all these sources
were examined by the staff in making its assessments, only brief summaries of the most per-
tinent data are given in this Statement. To avoid repetition, the staff has provided
references to the sources of detailed information, much of which is found in the applicant's
Environmental Report.

As a part of its safety evaluation leading to the issuance of construction permits and operating
licenses, the NRC makes a detailed evaluation of the applicant's plans and facilities for
minimizing and controlling the release of radioactive materials under both normal conditions
and potential accident conditions, including the effects of natural phenomena on the facility.
Inasmuch as these aspects are considered fully in other documents, only the salient features
that bear directly on the anticipated environmental effects are repeated in this Environmental
Statement.
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Copies of this Environmental Statement and the applicant's Environmental Report are available
for public inspection at the Commission's Public Document Room, 1717 H Street, N.W., Washington,
D.C., and in the Public Document Room at the Catskill Public Library, Catskill, New York.

1.3 STATUS OF REVIEWS AND APPROVALS

The applicant has provided a status listing of environmentally related permits, approvals, and
licenses required from Federal, State, regional, and local agencies in connection with the
proposed project (ER, Sect. 12). The staff has reviewed this listing and has consulted with
some of the appropriate agencies in an effort to identify any significant environmental issues
of concern to the reviewing agencies. As a result of this effort, no potential non-NRC licensing
problems have been identified.

The applicant has applied to the New York State Board on Electric Generation Siting and the
Environment for certification for the proposed facility. Such certification has not been
issued, but is mandatory prior to the start of construction. The Board has the flexibility
to certify the proposed or alternative facility on the proposed or an alternative site or to
deny the certification.

REFERENCES FOR SECTION 1

1. Power Authority of the State of New York, Application to the New York State Board on
Electric Generation Siting and the Environment, Nuclear-Fueled Unit, Greene County Nuclear
Power Plant, Article VIII, Public Service Law (L. of 1972).

2. Power Authority of the State of New York, Environmental Report, Greene County Nuclear Power
Plant, Docket No. STN 50-549, Sept. 15, 1975.

3. Power Authority of the State of New York, Preliminary Safety Analysis Report, Greene County
Nuclear Power Plant, Docket No. STN 50-549, Jan. 26, 1976.



2. SITE DESCRIPTION

2.1 LOCATION

The 284-acre site for the proposed Greene County Nuclear Power Plant (GCNPP) is located in the
town of Catskill in Greene County, New York, and is situated on the west bank of the Hudson
River, about 1.25 miles north of the hamlet of Cementon, 40 miles south of Albany, and 98 miles
north of New York City. The geographical coordinates at the center of the containment
structure are latitude 42*09'00"N and longitude 73*54'41"W. The location of the site with
respect to principal transportation facilities and nearby communities is shown in Figs. 2.1 and
2.2. The proposed property line and site boundary line are bordered by the Hudson River on
the east, the ConRail tracks and U.S. Route 9W on the west, the Lehigh Portland Cement Company
and Duck Cove on the north, and the Alpha Portland Cement Company on the south (Fig. 2.3).
As shown in Fig. 2.3, the restricted area boundary coincides with the exclusion area boundary
on land.

2.2 COMMUNITY CHARACTERISTICS, LAND USE, AND WATER USE

2.2.1 Community characteristics

2.2.1.1 Demography

The 1970 populations within 1, 2, 5, and 10 miles of the proposed site were 14, 1378, 7525, and
45,785, respectively; within a 50-mile radius, the 1970 population was 1,383,978. The distri-
bution of population at various distances and directions from the proposed site up to 50 miles
is shown in Fig. 2.4.

The applicant has made population projections in 10-year increments up to the year 2020 and for
the years 1983 and 2013, the beginning and ending years of the anticipated life of the plant
(ER, Figs. 2.2-12 through 2.2-19). The staff has examined these projections, finds them
reasonable, and has summarized them in Table 2.1. The methodology used by the applicant in
making the population estimates and projections is described in the Environmental Report
(ER, p. 2.2-2).

Table 2.1. 1970 and projected cumulative populations for various distances
from the proposed Greene County Nuclear Power Plant

Distance 1970 1980 1983? 1990 2000 2010 2 013 b 2020(miles)

0-5 7,525 8,573 9,032 10,097 11,821 13,963 14,663 16,432
0-10 45,785 51,989 55,507 62,715 74,381 88,306 93,255 105,924
0-20 147,249 170,338 182,363 209,411 251,124 301,746 319,299 364,365
0-30 288,025 334,155 358,498 414,294 495,758 596,716 632,624 720,795
0-40 776,892 836,579 889,169 1,010,188 1,179,650 1,397,067 1,470,155 1,654,246
0-50 1,383,978 1,564,683 1,660,885 1,883,666 2,197,257 2,608,130 2,743,584 3,089,278

'Anticipated starting year of plant operation.
bEnd of anticipated life of the plant.
Source: ER, Figs. 2.2-12 through 2.2-19.
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Fig. 2.2. Transportation facilities within a 5-mile radius of the Greene County Nuclear
Power Plant. Source: ER, Fig. 2.2-25.
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Seventeen towns (similar to townships) and one city are located within the 10-mile radius. The
city, Hudson (1970 population 8940), is located about 9.5 miles to the northeast. Within the
50-mile radius there are 12 cities and towns with populations of more than 25,000 (ER,
Table 2.2-2), Kingston being the nearest, 13 miles to the south-southwest, and having a popula-
tion of 25,544. Almost 70% of the population within 50 miles of the site is clustered on or
near the Hudson River in the N, NNE, S, and SSW polar sectors (Fig. 2.4).

Within a 5-mile radius about the site there are no public correctional, rehabilitational, or
health institutes; however, this area contains five public schools, the nearest located
1.4 miles to the southeast and having a 1975 enrollment of 901. The other four schools are
all 4.8 miles from the site and have a total enrollment of about 3200. Eleven public and
private recreational facilities are within 5 miles of the site (ER, Table 2.2-8 and Fig. 2.2-21).

The area within 10 miles of the- site contains 23 educational, 4 correctional, 9 health, and
more than 50 public and private recreational facilities. Major recreational or historical
facilities attracting a significant transient population are the Catskill Game Farm, 8 miles
NW of the site; Olana National Historic Site, 6.4 miles NE of the site; Catskill State Forest,
6 miles NW of the site; and Clermont State Park, 4 miles S of the site. Further information
on these facilities, within both the 5- and 10-mile areas, is given in the Environmental
Report (ER Tables 2.2-3 through 2.2-8 and Figs. 2.2-20 and 2.2-21).

Three cement plants located 0.6, 0.8, and 1.2 miles from the site and a bituminous asphalt
plant 4.6 miles from the site are the industries within the 5-mile radius. Between 5 and
10 miles, only those industries with more than 50 employees are given (ER, p. 2.2-5,
Table 2.2-9, and Fig. 2.2-22).

2.2.1.2 Community and economic profiles

Greene County

In 1976, Greene County's population was 38,700, an increase of 15.8% since 1970. In the
same year, New York State had 18,084,000 residents.1 Green County is projected to have 45,000
people in 1980 and 53,000 in 1990 (Table 2.2). As of 1970, the average Greene County resident
had completed 11.9 years of school, slightly less than the state median of 12.1 years; 15.1%
of all residents were aged 65 or over compared with the state figure of 10.8%,2 indicating
that the area is attractive to retirees.

Table 2.2. Population in Green, Columbia, and Ulster counties, 1970-1990

1970 1976 1980 1990

Greene County 33,100 38,700 45,000 53,000
Columbia County 51,500 55,300 64,000 77,000
Ulster County 141,200 156,200 170,000 200,000
N.Y. State 18,241,000 18,084,000 18,350,000 18,977,000

Sources:
1. U.S. Bureau of the Census, 1970 figures.
2. N.Y. State Department of Labor, 1976 figures.
3. New York State Economic Development Board, Demographic Projections

for N. Y. Counties, December 1975 (1980 and 1990 figures).

In October 1978, 16,708 people were employed in Greene County and the unemployment rate was
9.1%, slightly above the state-wide average of 7.9% but down significantly from the previous
three years (Table 2.3). Recreation and tourism in the Catskill Mountains is a major seasonal
industry for Greene County, but it is characterized by seasonal unemployment and low wages.3

In 1976, average per capita income in Greene County was $5442, whereas the New Yprk State
average was $6997 (Table 2.3).
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Table 2.3. Employment, unemployment rate, and per capita income
for Greene, Columbia, and Ulster counties

Total employment, Unemployment rate Per capita income,
Oct. 1978 1975 1976 1977 Oct. 1978 1976

Greene County 16,708 12.1% 12.7% 11.6% 9.1% $5442

Columbia County 22,847 8.5% 9.2% 8.7% 6.2% $5583

Ulster County 59,470 10.9% 12.3% 10.2% 7.4% $5934
N.Y. State 7,314,000 9.5% 10.3% 9.1% 7.9% $6997

8Data from New York State Department of Labor.
bData from U.S. Department of Commerce, Bureau of Economic Analysis.

Housing for low- and middle-low-income families is a problem in Greene County. In 1970, there
were 15,317 housing units; 5% of these units were mobile homes and this figure is rising. In
Greene County, 62% of the houses were constructed in 1939 or before; the state average is 55%.
Four Greene County communities have over 75% pre-1940 structures; they are the villages of
Catskill, Athens, and Coxsackie and the town of Prattsville.

Almost three-fourths of Greene County's homes are occupied by the owners, and the remainder
are rented, either year-round or seasonally. Six percent of all housing is substandard,
meaning it lacks one or more plumbing facilities. The communities of New Baltimore and
Lexington have the highest rate of substandard housing.2

Because much of Greene County is underlain by clay soils, the use of septic tanks for sanitary
waste disposal has been limited. At the same time, many area resort communities have old and
outdated sewer and water facilities, resulting in severe shortages during periods of intense
use during the tourist season. As of now, few of these problems have been rectified
(Response to GCNPP Interrogatory 77-12).

Greene Count 's land area of 654.6 sq miles is 79% forest and brushlands; 9% is in active
agriculture. Roughly 18% of all land is publicly owned.5  Farm sales have diminished as
agriculture has declined in importance.

Ulster County

Ulster County's population was 156,200 in 1976, an increase of 10.6% since 1970. It is the
largest and most industrialized county in the impact area and will have 170,000 people in
1980 and 200,000 in 1990 (Table 2.2). As of 1970, the median years of school completed were
12.1, and the median age was 29; 12% of the population was over 65.2

In October 1978, there were 59,470 people employed in Ulster County; the unemployment rate
of 7.4% was down considerably from the three previous years (Table 2.3). The manufacturing
sector here is large and diverse, and a local branch of the State University of New York is
also a large source of jobs. As in Greene County, tourism is an important part of Ulster
County's economy. As Table 2.3 shows, the average per capita income in 1976 was $5934, higher
than in neighboring Greene and Columbia counties but still below the State average.

In 1970, there were 55,739 housing units in Ulster County, 3.9% of which were mobile homes.
About three-fifths of the units are occupied by their owners, and the remainder are rented
or vacant.

Ulster County covers 1155.89 sq miles. Nearly 80% is forest and brushlands; 7% is in active
agriculture use. Agriculture has sustained itself even though there has been a decrease in
the number of farms and the amount of land used for farming.
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Ulster County has the same water and sewage problems confronting Greene County: outdated water
and sewer systems and clay soils that limit the use of septic tanks. There are plans to
improve these systems, but no substantial action has yet been taken (Response to GCNPP
Interrogatory 77-12).

Columbia County

Columbia County had a population of 55,300 in 1976, an increase of 7.4% over 1970. It is
projected that the population will be 64,000 in 1980 and 77,000 in 1990 (Table 2.2). As of
1970, the median number of school years completed was 12.2 There was a total work force of
22,847 in October 1978, at which time the unemployment rate was 6.2%. The average per
capita income in 1976 was $5583, slightly higher than that of Greene County.

Of Columbia County's 654 sq miles, 81.7% is woodlands and agricultural land. Although
agriculture is very important to the local economy, there is noticeable pressure on local
landowners to industrialize their farmland.6

There are only a few towns served by municipal water and sewage systems in Columbia County6

and, like Greene and Ulster counties, no action has been taken to increase their capacity
(Response to GCNPP Interrogatory 77-12).

2.2.1.3 Community preconstruction activity

Community activity related to the proposed GCNPP during the preconstruction period has been
substantial in three areas: local government expenses, greatly increased historic preservation
efforts (Sect. 2.3.1) and polarization of local opinion following major expression of anti-
nuclear concerns and opposition to siting of this particular plant.

Most local governments in Greene County have taken some action opposing the GCNPP. Records of
the Greene County Legislature show resolutions favoring a moratorium on power plants (June 20,
1973), opposing the PASNY power plant (Apr. 17, 1974), authorizing the hiring of outside experts
to assist in preparing testimony (Feb. 3, 1976), opposing the applicant's road assessment of
alternative 1B (Oct. 19, 1977), and others (see Appendix J). A power plant committee was estab-
lished by the legislature in 1973 to investigate, assess, and act on the proposed siting of
the GCNPP. This committee was reconstituted in September 1975 to represent the affected towns
and villages, the legislature, and the general public. More than $85,000 in local funds has
been appropriated to finance the assessment of impacts and presentation of testimony in the
joint licensing action. Seven local jurisdictions are financing this effort: the towns of
Athens and Catskill, the villages of Athens and Catskill, Greene County, and the school dis-
tricts of Catskill and Athens-Coxsackie. 7 In addition, the local jurisdictions have sought
and received two allocations totaling $40,000 from the municipal fund of the State of New York
Public Service Commission to secure expert witnesses for the hearings (PSC Rulings on Alloca-
tion of Municipal Fund, Apr. 20, 1977, and Apr. 4, 1978). Other Federal funds for assessment
(Coastal Zone Energy Impact funds) and planning purposes (CETA funded) have been committed or
used in relation to the GCNPP licensing action ($39,000). Thus, a minimum of $164,800 has
already been spent by local governments (to September 1978), of which half was raised locally.

A new staff position has been added in the Greene County Planning Department to manage all
matters relative to GCNPP. The holder of this position has developed outside funding for
impact studies (PSC Municipal Fund, Coastal Zone Energy Impact study, etc.), coordinated the
county's case for the hearings, and served as liaison with outside consultants, lawyers,
and the legislature's Power Plant Committee.

Local opinion relative to the desirability of the GCNPP in the impact area has been surveyed
by the staff as part of the aesthetic analysis (Sect. 5.7 and Appendix M). The staff survey
found that 80% of those surveyed were opposed to the nuclear plant, and 60% were opposed to a
coal plant. Numerous expressions of opinion exist in letters to the newspapers, as well as
local referenda that have asked the question, "Do you favor the construction of a nuclear
generating plant at Cementon by the Power Authority of the State of New York?"
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Most such public expressions oppose the building and/or operation of any nuclear plant. The
result of a typical referendum, in the village of Saugerties on March 21, 1978, was a vote of
408 to 123 against plant construction (see Appendix J).

Besides the omnipresent safety issues, local concerns have been identified as lack of tax
benefits, impacts on land use, impacts on existing industries, especially tourism and the cement
companies, and the inequity of being an unwilling host to projects whose benefits are largely
exported. These concerns are reflected repeatedly in resolutions of the Greene County Legis-
lature (see numbers 158-73, 146-74, 308-74, 116-74, 29-75, 67-76, 151-76, 309-77, among others,
listed in Appendix J) over the period of 1973-1978. From one of these resolutions, which
favored the Prattsville Pumped Storage Power Project (No. 151-76), it is apparent that support
was contingent on the absence of tax loss and the possibility of some local benefit from the
project. Concern was also expressed over the impacts of transmission lines and the effects on
historical properties. More specific concerns are shown in resolutions 309-77, which opposed
road alternative lB because of its impacts on the "treasured Austin Glen" and on the viability
of the Lehigh Portland Cement Company, and in resolution 216-78, which opposed the placement of
transmission lines through the town of Catskill because of their impacts on two historical homes.
Concern over the resort and tourist industry has been expressed in resolution 308-74, which
opposes the use of any Greene County-related name for the proposed power plant, such as "Rip
Van Winkle," "Greene County," or "Catskill Mountains" (see Appendix J for full text).

The detailed comments of the Greene County Legislature's Power Plant Committee on the DES for
the GCNPP, in April 1976, include almost all the above concerns, as well as others. Specific
questions stress socioeconomic impacts such as impacts on public and private services during
construction and phase down, lack of benefits, amelioration plans to counter negative impacts,
possible ancillary projects to provide benefits, net cost and benefit to the communities,
possible interference with cement company operations which provide taxes, and reducing or
eliminating the visual impact of cooling towers upon Olana (see full text in Appendix J).

Local opinion favoring or supporting the proposed plant is not evident in any of the published
records of the legislature. Construction workers and unions from the Albany area spoke in
favor of the plant at the public hearing in Catskill in January 1976.9 A few businessmen,
realtors, and others have expressed support of the plant to the staff, but they are in the
minority. That the siting issue has become an issue in local politics and elections is evidenced
in notes of the Power Plant Committee 10 and in the 1975 town of Catskill Supervisor's election,
in which the encumbent was defeated in part because of a favorable attitude toward the GCNPP.11

The politicization of the issue has impeded full-scale assessment of impacts on the communities,
in the opinion of the staff, since discussion of alternatives has been viewed by some as agree-
ment with the proposed action. However, the staff considers that the contacts that it developed
have enabled it to reach reasoned conclusions regarding local impact.

2.2.1.4 Lehigh Portland Cement Company site and operations

The Lehigh Portland Cement Company (owned by Portland-Zementwerke Heidelberg of West Germany),
whose land would be preempted by GCNPP, obtained its Cementon facilities in 1925. The
company was completely rehabilitated in 1939 and 1940. From 1942 to 1954, several additions
were made, and, in 1955, the company was completely rebuilt and its capacity increased. In
1960, all equipment remaining from the 1940 rehabilitation was replaced. Since 1960, various
major additions have been made; however, no overa-Il expansioior-rehabilitation has-been
undertaken. Lehigh employed 168 persons in its manufacturing and trucking activities in 1976.

The Lehigh Portland Cement Company owns about 1520 acres of land in Greene and Ulster counties.
The Lehigh quarry is located west of U.S. Rt. 9W on about 1065 acres of the 1520-acre total.
Lehigh's main production facilities are located east of and adjacent to Rt. 9W, encompassing
about 70 of the 455 acres owned by Lehigh east of Rt. 9W. The Lehigh docking facilities and
pumphouse are also located east of Rt. 9W.

The Lehigh Portland Cement Company produces about 375,000 tons of cement per year, or 75% of
plant capacity. Lehigh projects a production rate increase to 93% during 1980-1981. The
production facilities are operated 24 hr per day, seven days per week. The production
facilities run on three 8-hr shifts, and the quarry operates on two 8-hr shifts.
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The Lehigh Portland Cement Company ships its product by truck, rail, and barge. About 50%
of Lehigh's production is shipped by barge to a distribution terminal at Providence, Rhode
Island. Lehigh receives fuel oils, industrial repair parts, coal, and raw materials such
as shale and gypsum by truck and rail.

2.2.2 Land use

The area within the proposed site boundaries is rural and industrial in nature, consisting
primarily of woodlands, industrial, water resources, and residential land-use categories.
Based on LUNR (land-use and natural resources) classifications, 45% of the onsite land is used
for industry, classified mainly as heavy manufacturing, and is associated with the operations
of three cement companies, two directly adjacent to the proposed site and one located 1 mile
directly north of the proposed site (Table 2.4). Water resources, including artificial ponds,
wooded wetlands, marshes, shrubs, wetlands, and bogs, constitute about 15% of the land area,
whereas woodlands occupy about 39% of the onsite area. There are no agricultural activities
within the site boundaries.

Table 2.4. Summary of land use within 5 miles of the Greene County Nuclear Power Plant

Based on LUNR classification

General category Acreage Percent

Active agriculture 8490.56 16.9
Inactive agriculture 3,466.56 6.9
Woodlands 24,939.14 49.6
Water resources 8,239.36 16.5
Residential 1,808.64 3.6
Commercial 251.20 0.5
Industrial 763.65 1.5
Extractive industry 974.65 1.9
Public and Semipublic 301.44 0.6
Outdoor recreation 753.60 1.5
Transportation 251.20 0.5

Totals 50,239.9 100.0

Summary of land use within the site boundaries

General category LUN R' category Acreage Percent

Woodlands Forest brushland 46.7 17.7
Forest lands 57.1 21.7

Industrial areas Heavy manufacturing 119.3 45.4

Water resources Artificial ponds 1.9 0.7
Wooded wetlands 21.6 8.2
Marshes, shrub wetlands, and bogs 16.4 6.2

aLand use and natural resources.
Source: ER, Tables 2.2-11 and 2.2-12.

The area within 5 miles of the proposed plant, including portions of Greene, Ulster, Columbia,
and Dutchess counties, is mainly rural and agricultural in nature. The predominant land uses,
listed in Table 2.4, are forest land (49.6%), agricultural land (23.8%), and water resources
(16.5%), with the remainder utilized as residential-industrial-commercial, public, and
semipublic lands. Agricultural land encompasses 46 farms; dairy cows and fruit crops constitute
the major products. In February 1975, about 1100 dairy cows were located within 5 miles of the
proposed plant. The only beef herd within the area consisted of 10 cattle located 2.4 miles
SW of the plant. Applies are the dominant crop; the production of grapes, corn,' potatoes, beans,
and other vegetables uses about 10% of the cropland acreage.
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As a result of low-density population within the four-county area, the percentage of residential
land use is only 3.6% of the land within 5 miles of the plant and consists mainly of single-
family dwellings.

Industrial operations are concentrated about 1 mile from the site boundary and primarily involve
the quarry operations of three cement plants located near the site: the Alpha Portland Cement
Company, 0.6 mile S; the Lehigh Portland Cement Company, 0.8 mile NW; and the Marquette Cement
Company, 1.2 miles N. In addition, a major industry engaged in bituminous asphalt production
and gravel quarrying is located 4.6 miles N of the site.

Public and semipublic land use accounts for 0.6% of the 5-mile radius and includes four public
schools, one parochial school, and one church (ER, Table 2.2-3). Twenty-three educational
facilities and 43 churches are located within a 10-mile radius (ER, Table 2.2-5). There are
no correctional or health facilities located within 5 miles of the plant. Six outdoor
recreational and sports facilities located within the 5-mile radius take up 1.5% of the land
area. The nearest facility is the 392-acre Clermont State Park located 4.0 miles S of the
plant. About 100 public and commercial recreational sites are within a 10-mile radius. These
include camping, resort, and motel facilities, as well as parks and marinas. About ten such
facilities will be very close to either the primary or alternative transmission line routes.
No preserves or wildlife sanctuaries are contained in the area.

Transportation facilities occupy 0.5% of the 5-mile radius. These include four major highways
(Fig. 2.2), local and county roads, and two ConRail lines (ER, Sect. 2.1, Fig. 2.2-2). No
public airports are located within the area.

2.2.3 Water use

2.2.3.1 Industrial, commercial, and municipal uses

The Hudson River is a major source of water supply in the vicinity of the site (ER,
Table 2.2-18). Within a 5-mile radius, the Marquette and Alpha and Lehigh portland cement
companies constitute the major water users, with a total maximum intake rate of about 3.6 Mgd;
maximum use upstream from these industries totals about 546 Mgd. The Niagra Mohawk Power
Corporation, located about 30 miles upstream, is the major user.

The maximum intake by users downstream from the site vicinity is about 3700 Mgd; 97% of this
is used by electric generating power stations for cooling purposes. The nearest major down-
stream user is the Central Hudson Gas and Electric Company (Danskammer Plant), located about
40 miles south of the site. Consumptive use of Hudson River water totals 116 Mgd; the nearest
municipal intake is located about 16 miles downstream from the site in the village of
Rhinebeck.

Municipalities within the vicinity of the site obtain water from wells, quarries, and reser-
voirs. Cementon receives 75% of its water supply from wells at an estimated rate of 38,250 gpd;
about 13,000 gpd are withdrawn from a spring-fed quarry located 1.5 miles southwest of the
site. Catskill and Saugerties villages receive water from two reservoirs at maximum use rates
totaling 2.4 Mgd. The Germantown water supply is obtained from wells at a consumption rate of
151,470 gpd.

The Hudson River is a major waterway for commercial ship and barge traffic. In 1972, 3118
commercial barges and ships carried about 11.5 million tons of cargo past Athens, New York
(9 miles north of the site). Few commercial docks are situated near the site; the nearest
large docking facility is 14 miles south at Kingston, New York, and includes several oil,
sand, stone, and gravel docks. One dock located in Saugerties Harbor, about 5 miles south
of the site, accommodates tug boats and dry cargo ships carrying sand, gravel, and crushed
rock. The privately owned docks of the Alpha and Lehigh Portland cement companies, located
at the site, handle barge shipments of cement, oil, and gypsum for their operations.

Currently, commercial fishing, except for Atlantic sturgeon more than 4 ft long and goldfish,
is prohibited in the Hudson River from the Battery, New York City, upstream to the Troy Dam,
whereas all fishing is prohibited from Fort Edward downstream to the Troy Dam.1 2 Tributaries
of the Hudson River from their mouth upstream to the first falls or barrier impassable by
fish are also included. This order, issued on February 25, 1976, by the Commissioner of the
New York State Department of Environmental Conservation, was amended on May 13, 1976, to
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include a ban on commercial fishing for American shad.13 The issuance of the order was based
on the high concentrations of polychlorinated biphenyls (PCBs) in fish, which endangered the
health and welfare of the people eating them.14

Prior to the prohibition of commercial fishing, American shad, striped bass, carp, and sunfish
were the major species of fish caught in 1973 in Columbia, Dutchess, and Ulster counties (ER,
Table 2.2-21). In 1974, American shad, striped bass, carp, and alewives were the most abundant
species in the commercial catch in Columbia, Dutchess, Ulster, and Putnam counties (ER,
Table 2.2-21A). No statistics are available for Greene County. Of the total commercial
fish catch from the New York portion of the Hudson River in 1974, about 60% was American shad;
37% of these shad were taken in Ulster and Dutchess counties alone. These statistics reflect
the commercial importance of American shad in that region of the river near the Cementon
site. For comparison, striped bass accounted for 11% of the total commercial catch from the
New York portion of the river in 1974, and 16% of this catch was taken in the four-county
area. Equivalent statistics for other, more abundant species are: carp (11% of total, 25%
from area) and alewives (6%, 45%).

2.2.3.2 Irrigation

A limited amount of agricultural irrigation is done in Greene, Columbia, Ulster, and Dutchess
counties. Within a 10-mile radius of the proposed plant, one farm (40 acres) draws water
from the Hudson River estuary for fruit-crop irrigation. Seven additional farms withdraw
water from other sources to irrigate about 180 acres; only one of these farms is located within
5 miles of the site. No data are available on the rate of water use for irrigation, since the
practice of irrigation is irregular and uncommon.

2.2.3.3 Recreational use

The Hudson River is a major recreational boating area for Greene, Ulster, Columbia, and Dutchess
counties. Other surface waters within 5 miles of the site are used for swimming and fishing.
Several private marinas are located within the 5-mile radius, and ten additional marinas are
situated within 10 miles of the site.

2.3 HISTORICAL AND ARCHAEOLOGICAL SITES AND NATURAL LANDMARKS

On April 22, 1975, the applicant contacted the State Liaison Officer for Historic Preservation
(Commissioner, Parks and Recreation in the State of New York) concerning the possible impact
of the plant and transmission facilities on significant resources (historical, archaeological,
etc.) in the site vicinity. On April 23, 1975, the matter was referred to the appropriate
officials in the Bureau of Historic Preservation, and available information has been supplied
for their review (ER, p. 2.3-3). The applicant conducted a cultural resource assessment of
the site in 1977. The staff has collected considerable additional information about historical
resources within a 10-mile radius of the site with the assistance of the New York State His-
toric Preservation Office. All this information is considered in the staff's review of histori-
cal and archaeological sites and natural landmarks.

2.3.1 Historical sites

Because the mid-Hudson area was settled early in the course of the nation's history and has
been a center of extensive commercial, transportation, cultural, and recreational development
in the past two centuries, both the Cementon and Athens sites are near numerous historical
structures and sites. In the opinion of the New York State Historic Preservation Office staff,
this stretch of the Hudson contains some of the finest, as well as the densest concentration
of, historical landmarks in the entire state.1s A 1971 inventory of historical resources in
Greene County identified 248 structures of historical interest and noted that this effort had
"only begun to enumerate" places of interest.16 The Hudson River Valley Commission's prelimi-
nary estimate of historical resources lists 29 for the village of Catskill alone and at least
200 more within a 10-mile radius.1? Much of the towns of Catskill, Athens, Coxsackie, Hudson,
and Saugerties is considered eligible for listing in the National Register of Historic Places,
although the lengthy evaluation and nomination procedure has been undertaken for only a small
fraction of the potentially eligible sites.18
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The following 18 sites are listed or have been declared eligible for listing in the National
Register of Historic Places 19 and are within 10 miles of the proposed plant site.

Name

Frederic E. Church House, Olana
Clermont (Clermont State Park)

Livingston Manor
Church of St. John the Evangelistb
Cornelius H. Evans House
Parsonage - Germantownb
Front Street - Parade Hill - Lower Warren

Street Historic District (Hudson)a
Stone Jug - Germantownb
Dr. Oliver Bronson House and Stables
Henry W. Livingstone House (The Hill)C
Thomas Cole House
Susquehanna Turnpike
Hudson City Light Station (eligible)b
Saugerties Lighthouse (eligible)b b
Upper Dock Site (Saugerties) (eligible)'
Montgomery Place (Tivoli - also in 16-Mile
District)b

Maizefield (Red Hook)b
Rokeby (Barrytown - also in 16-Mile
District)b

Elmendorph Inn (Red Hook)b

Distance and direction
from site
(miles)a

6.4 NE
4.4 S

9.6 NE
1.8 E
9.4 NE

3.7 SE
9.9 NE
8.0 ENE
5.8 NNE
5.6-10 NNE-NNW
8.8 NE
5.5 S

aER, Table 2.3-1 and Fig. 2.3-1.

bNew York State Historic Preservation Office, 1978.
CDestroyed by fire, May 1972.

Additional sites currently under consideration
Historic Places include 13 others:

Name

Clermont Village District
Van Hoesen House
Teviotdale
Oak Hill
Esopus Meadow
Roundout Lighthouse
Athens Village Historic District and
Multiple Resources of Athens Village

Brick Row (Athens)
Salisbury Manor (Leeds)
Newkirk Homestead (Leeds)
Catskill Foundry and Machine Worksa
Clermont Estates District
16-Mile District

for nomination to the National Register of

Distance and direction
from site

(miles)

4.1 NE

11.5 NE

9.5 NE
10.0 NE
4.4 N
2.4-6.4 SE
6.4-22.4 SE

aCurrently tabled and not under active consideration.
Source: New York State Historic Preservation Office, 1978.

County

Columbia
Columbia

Columbia
Columbia
Columbia
Columbia

Columbia
Columbia
Columbia
Greene
Greene
Greene
Ulster
Ulster
Dutchess

Dutchess
Dutchess

Dutchess

County

Columbia
Columbia
Dutchess
Dutchess
Ulster
Ulster
Greene

Greene
Greene
Greene
Greene
Dutchess
Dutchess
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Applications for all these properties have been surveyed, reviewed, and given first approval
by the New York State Historic Preservation Office, but most have yet to be submitted to the
National Register for final certification.

These and additional properties listed as historical in the applicant's Article VII transmission
line application to the New York State Public Service Commission (1978) are shown in Fig. 2.5;
the companion Table 2.5 is keyed to the figure. Most of the sites listed or proposed for the
National Historic Register are included; these are indicated in the table by an asterisk.
Since the lists of eligible historical sites uncovered to date are incomplete (see refs. 16,
17, and 20) and overlapping, an estimate of the total number of eligible sites within the
10-mile radius was made by reviewing available lists for repetitions and omissions. This
produced 250 eligible sites and a staff estimate that the true number is probably two or three
times higher; only the most outstanding properties are included in preliminary listings and
none of the sources consulted claimed to be a complete inventory.

Three of the proposed historical sites awaiting certification are large, involving many struc-
tures and sizable acreage. The Athens Historic District, approved in September 1978, includes
about 350 structures on 22 blocks in the village of Athens, or roughly 40% of the entire
village. The Clermont or "4-Mile" District extends along the east bank of the Hudson, in
Dutchess County from the Columbia County line southward. The northernmost section of this
district is 2 miles away, opposite the Cementon site at the borders of Germantown. The district
comprises five extensive estates, including about 35 buildings. The 16-Mile District abuts the
4-Mile District in Dutchess County, extending along the eastern shore of the Hudson River south-
ward. About 6 miles of the 16-Mile District is within the 10-mile radius of the proposed plant.

Since 1974, historic-preservation efforts under Federal and State law have increased substan-
tially along the Hudson River in the four river counties closest to the proposed site (Greene,
Columbia, Ulster, Dutchess). Increased activity at all stages of the process (inquiry, col-
lection of validation information, stages I and II reviews, nomination, and official designa-
tion by the National Register of Historic Places) has occurred as a result of greatly enhanced
citizen interest. Much of this activity can be traced to increased citizen concern about the
possible impacts of the proposed GCNPP and other proposed power plants in the mid-Hudson region,
in the opinion of the New York State Historic Preservation Office staff.18 Of the 31 sites
listed on or nominated for the National Historic Register, 11 have been entered into the pro-
cess since 1974. Because the initiation of nomination procedures (1) depends largely on citizen
effort and (2) is both arduous and lengthy, a large increase in nominations is a significant
measure of citizen interest and concern.

The applicant's cultural resource assessment of the GCNPP site lists eight historical sites
(foundations of three icehouses, a creamery, and other buildings), three standing structures
(a milk house, Alsen School, and Stankovich House), two district (abandoned mushroom plant at
Silver Point and the eight tenant houses on Alpha Boulevard), and a cemetery.21 Of these,
the State Historic Preservation Office has determined that four sites do not meet National
Register criteria: The Tenant House District, Stankovich House, Van Schaick Cemetery, and
the Alpha Foundation.22 A stage II investigation to provide additional information has been
requested for all other historical sites, especially the Mushroom Plant District and the Alsen
School.22 Other potentially historical structures in the Cementon area near the GCNPP site
for which additional information has been requested in order to make eligibility determinations
include Stone House (site 43), Hilltop House, Ergas House, C. Young Foundation, and Brick Farm-
house (site 37).23 (Site numbers given here are those found in the applicant's report, ref. 21.)

2.3.2 Archaeological sites

Prehistoric occupation was "intense" in the Hudson Valley and numerous evidences of its use can
be found along its banks.24

Five concentrations of prehistoric artifacts have been discovered on the proposed GCNPP site
through the applicant's cultural resources assessment. These include the Brick Farm site
(Alb-296) near the Hudson, Duck Cove site (Alb-287), Mushroom site (Alb-288), Quarry site
(Alb-290), and Hilltop site (Alb-289).2 1 The state Historic Preservation officer recommends
that a stage II investigation be conducted at all five sites to determine the nature and
quantity of artifacts22 and eligibility for inclusion in the National Historic Register.
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Fig. 2.5. Historical and archaeological sites within a 10-mile radius of the Greene
County Nuclear Power Plant site. See Table 2.5 for identification of numbered sites (e.g.,
-70 - Olana; -112 - 1767 Parsonage). Source: Power Authority of the State of New York, Appli-
cation to the New York Public Service Commission for Certificate of Environmental Compatibility
and Public Need, June 1978, Exhibit 16, Plate 2-16.
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Table 2.5. Key to Fig. 2.5

Site Site identification Site Site identification
No. No.

Greene County

Town of Athens

1 * Jan Van Loon House
2* Eugene Van Loon House and Outbuilding
3* Albert Van Loon House
4* Northrup House
5* Haight-Gantley Van Loon Mansion
6* Clark House
7* Athens Opera House
8* Hudson City Lighthouse
9* West Athens Hill Site (Archaeologic)

10 Black Rock Archaeologic Site
11 Railroad Archaeologic Site
12 Rip Van Winkle Archaeologic Site

Town of Catskill

13 Vedder Archaeologic Site
14 Village Gas Works
15 Union Mills
16 Bogardus-Donnelly House
17 Van Buren Marriage House/Uncle Sam House
18 Van Vechten House
19 Thomas Cole Studio
20 Catskill Presbyterian Church
21 Octagon House
22 Cornelius DuBois House
23* Thomas Cole House
24 Madison Hotel
25 Van Bergen House and Barn
26* Newkirk Homestead
27 Vedder Homestead
28 Abeel House
29 Rowena Memorial School
30 Bahoven
31 Johannes Schuneman House
32 Martin G. Schuneman Inn
33* Salisbury Manor
34 Allen Homestead
35 Leeds Reformed Church
36 Leeds Stone Bridge
37* Susquehanna Turnpike
38 Lotus Point Archaeologic Site
39 Van Orden Archaeologic Site

Town of Coxsackie

40 Pieter Bronck House
41* Flint Mine Hill Archaeologic Site

Ulster County

Town of Saugerties

42 Schoentags Colonial Tavern
43* Saugerties Lighthouse
44 Wynkoop-Schoonmaker House
45 House of Cornelius Lamberts Brink
46 DeWitt House

Columbia County

Town of Stockport

47 Octagonal House
48 Site of Largest Single-Span Iron

Bridge in New York State
49 Macy House
50 Stone Mill
51 Rossmare (Chittenden) Mills and Mansion
52 Octagon House
53 Jan Mesick House
54 Engel Mill
55 Abraham Staats House
56* St. John the Evangelist Church

Town of Claverack

57* Casper Van Hoesan House

58 Dutch Reformed Church
59 Early Metal Truss Bridge

Town of Greenportt

60 Black Port
61 Turtle House
62 Bunt House
63 Van Deusen House
64 Bluss House
65 Benedict Farmhouse
66 House
67 Jones House
68 Van Rensslaer House
69 Toll House
70* Olana (Frederic E. Church House)
71 * Dr. Oliver Bronson House and Stables
72 Claverack Rockshelter Archaeologic Site

City of Hudson

73 Jenkins House
74 Hudson Cove
75 Cotton Gelston Store
76 Hogeboom Wharf
77 Titus Morgan Shipyard
78 The Parade (Public Park)
79 Paddock House
80 House
81 Van Allen Wharf
82 Franklin Square
83 Laban Paddock House
84 Simpsonville Houses
85 House (late 18th Century)
86 Collier House
87 Library
88 Old Jail and City Hall
89 General Worth Hotel
90* Front Street - Parade Hill -

Lower Warren Street Historic District
91 * Cornelius H. Evans House
92 Firemen's Home and Museum of Firefighters
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Table 2.5 (continued)

SiteftSe
it Site identification SNite Site identification

Columbia County (continued) Town of Germantown

111 Simeon Rockefeller House
112* 1767 Parsonage

Town of Livingston 113 Baringer Place
114 East Camp Hotel

93 Old Mine Road 115 Viewmont Church

94 Hudson River Ore & Iron Co. Railroad Bed 116 Clarence Lasher House

95 Burden Dock 117 Lasher-Ericson House

96 Iron Company Business 118 Ford Archaeologic Site

97 Memorial Chapel
98* Teviotdate (Robert Fullerton House) Town of Clermont

(Walter Livingstone House) 119 Clermont Academy
99 Callerdan House (Samuel Ten Broeck House) 120 Ten Broeck Bowerie

(Henry Livingstone House) (Dirck Wesselse Ten Broeck House)
100 Blue Store Hotel 121 St. Luke's Parsonage
101 Old Road House 122 Brodhead House (Wagerhager House)
102 Richmond Hill or Walter T. Livingstone House 123 Continental Quartermaster -
103 Henry Welker House (Millers House) Commissary Supply Depot
104 Welkers Mill 124 Bannerman Arch
105 The Hermitage (Col. Peter Livingstone House) 125 St. Luke's Church
106* Oak Hill (John Livingstone House) 126 Philip D. Rockefeller Place
107 Brockholst (Livingstone House) 127* Old Stone Jug House
108* The Hill (Henry Livingstone House) 128 Hickory Hill

109 Henry W. Livingstone House 129* Clermont State Park
110 Hermitage 130 Clermont County Road

*Listed in or proposed for the National Register of Historic Places.
Source: Power Authority of the State of New York, Application to the State of New York Public Service Commission

for Certificate of Environmental Compatibility and Public Need, June 1978, Exhibit 16, Table 2-24.

The nearest archaeological resources listed in or nominated to the National Historic Register
are the West Athens Hill site, 7.6 miles NNE of the proposed plant, and the Flint Mine Hill
District, near Coxsackie. Other archaeological finds have been made within a 3-mile radius of
the site, at Catskill. Seven other archaeological sites of potential interest uncovered by
the applicant's studies in the Cementon area are likewise recommended for additional study.2 s

2.3.3 Natural landmarks

No natural landmarks listed in the National Registry of Natural Landmarks 26 ,27 are within
10 miles of the proposed GCNPP site.

2.3.4 Transmission line right-of-way interferences

The applicant's transmission line study area includes the land from the Hudson River west to
county Rt. 32 and from Saugerties north to the Athens/Coxsackie town line (ER, p. 2.3-4).
Although not specifically outlined, this area is included in Fig. 10.9-1 of the applicant's
Environmental Report. This figure indicates the locations of historical, scenic, cultural,
and natural landmark sites that are near or within the study area, as do Figs. 2-1 and 2.2
of ref. 20.
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The preferred transmission line corridor in the study area crosses one regional historical
area and comes close to several others. One of these areas, the Susquehanna Turnpike (begin-
ning at Catskill and following the Mohican Trail), crosses the entire length of Green County
from east to west and was recently added to the National Register of Historic Places.19 The
prescribed terminal points cannot be connected without traversing this area. Construction and
maintenance procedures will be implemented to minimize any impacts associated with this pro-
posed transmission facility (ER, p. 2.3-4). Two historic homesteads, which are close to the
proposed routing and immediately adjacent to the Leeds North Alternate - Salisbury Manor and
Newkirk Homestead - have recently received official approval from the New York State Historic
Preservation officer and will be nominated for inclusion in the National Register of Historic
Places (see listing in Sect. 2.3.1).

The Greene County Legislature has recently registered its oppositon to the proposed placement
of the GCNPP transmission corridor because of its adverse effect on the "beautiful and his-
torical properties known as Salisbury Manor and Newkirk Homestead" (see Resolution 216-78 in
Appendix J). A previous resolution of the legislature, regarding the Prattsville pump storage
facility, registered the county's opposition to "any . . . siting of transmission lines through
Greene County . . . because of their detrimental impact . . . [on] the economy of an area which
relies so much on transient trade, [and] the environment and the scenic beauty of the area"
(see Resolution 151-76 in Appendix J).

The major concentrations of other historical, scenic, cultural, and natural landmark sites fall
within three general locations in the study area: the High Falls area, the Catskill-Leeds
area, and the village of Athens. These areas are less affected by the preferred corridor than
are the homes and the Susquehanna Turnpike mentioned above. High Falls is more than 3 miles
from any point on the corridor; the hamlet of Leeds is almost 1 mile east of the corridor, and
the village of Athens is over 1.5 miles east of the corridor.

Some other areas of interest, however, fall within 1 mile of the preferred corridor. From the
proposed site, proceeding northward along this preferred corridor, these are:

1. Van Luven Lake recreational area, about 1/2 mile east of the corridor.
2. The Livingston Marsh Audubon Sanctuary, about 1-1/2 miles east of the corridor.
3. The Kauterskill Clove area, just west of the corridor.
4. Dutch barns and farmhouse, late 1700s, over 3/4 mile east of the corridor.
5. West Athens Hill Archaeological Site, about 1 mile south of the corridor. (This site is

also listed in the National Register of Historic Places.)

Additional information on historical, scenic, cultural, archaeological, and natural landmark
sites can be found in Sects. 2.3, 3.9, 4.2, and 10.9 of the applicant's Environmental Report.

2.4 GEOLOGY

The site is geologically situated in the middle belt of the Hudson Valley section of the Valley
and Ridge Physiographic Province. This belt is represented by low-lying terrain of moderate
relief which is underlain by moderately to highly deformed unmetamorphosed Ordovician shale and
graywacke. Topographic relief in the site area is as much as 100 ft. Elevation ranges from
0 ft MSL along the river to 100 ft MSL along the western edge of the site and 80 ft MSL in the
area of the turbine building.

Structurally and stratigraphically, the site lies within the Taconic sequence of the Hudson
River Valley, a series of Eocambrian through Ordovician allochthonous and autochthonous
unmetamorphosed sediments. The bedrock of the site area is the Austin Glen member of the
Normanskill Formation, which is autochthonous and middle Ordovician in age.

The containment and most of the other GCNPP structures will be founded on bedrock, with the
exception of several structures that will be founded either wholly or partially on compacted
structural fill or soil cement. Where structural fill is used, the existing soils at these
locations will be excavated to bedrock and will be replaced by compacted fill of select granular
material designed to preclude liquefaction and excessive settlement (ER, Sect. 2.4.1).

A detailed discussion of the geological features will be included in the staff's Safety Evalua-
tion Report.
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2.5 HYDROLOGY

2.5.1 Surface water

2.5.1.1 Hudson River

The major water resource in the site vicinity is the Hudson River estuary, which extends from
its opening to the ocean at the Battery, New York City, to the Federal Dam and Lock at Troy,
New York. Beyond the dam, the Hudson is no longer a major body of water.

The GCNPP site is located between Poughkeepsie and Troy on the west bank at river mile (RM) 108.
Near the site, the cross-sectional river area is about 57,000 ft2, with a mean width of 3800 ft.
The maximum depth is 58 ft mean tide level (MTL), which occurs near the west bank; the river
bottom on the east side is generally shallower, with a slowly sloping bottom. The mean depth
at this reach is 15 ft MTL.

The Hudson River flow is driven by two major influences, inflow from the Troy Dam and tidal
forcing from the ocean at the Battery. Inflow has been measured at the Green Island gauging
station near the Troy Dam, and data are available for water years 1947 through 1971 from the
U.S. Geological Survey (USGS).28 ,29  The mean daily flow for this period is 12,600 cfs. The
maximum daily discharge on record is 141,000 cfs, which occurred on December 31, 1948; the
minimum daily discharge on record is 882 cfs, which occurred on September 2, 1968. Monthly
maximum, minimum, and average daily river flows are given in Table 2.5-1 of the Environmental
Report. The ten-year minimum seven-consecutive-day low flow is 2660 cfs. Extremes in water
levels in the vicinity of the site are +8.0 ft MSL (estimated by applicant) and -4.5 ft MSL.
The flow values given here are based on the data from the Green Island gauging sta-tion. These
values can be considered to be conservative estimates of the river flow at the site, where
slightly higher flows are expected due to tributaries.

Semidiurnal tides occur along the entire estuary. The maximum, minimum, and average tidal
ranges, as given by the applicant, are 5.1, 2.3, and 3.8 ft respectively. The mean peak tidal
flow is almost an order of magnitude larger than the mean daily inflow, whereas the peak flood
flow is often slightly greater but of shorter duration than the peak ebb flow.

The temperature of the Hudson River varies seasonally as well as diurnally. The warmest water
temperature, on the average, occurs in August; the coldest water temperature occurs in February.
Diurnal temperature changes are maximum in the spring, with an average value of 1.3*F, and
minimum in the winter, with an average value of 0.33*F. The USGS has monitored temperatures at
the Green Island gauging station from 1955 through 1971 and at Poughkeepsie from 1960 through
1969. These data have been used to estimate maximum, minimum, and average monthly temperatures
(Table 2.6). Temperatures of record for the observed periods are 830 and 32*F at Green Island
and 790 and 33*F at Poughkeepsie.

Table 2.6. Monthly temperatures' of the Hudson River

Temperature
Month (F)

Max Min Av

October 72.2 50.5 61.1
November 60.6 37.9 48.5
December 47.1 32.6 37.4
January 36.2 32.6 33.7
February 35.6 32.6 33.4
March 44.2 32.6 35.2
April 57.9 33.8 45.5
May 71.1 46.5 58.0
June 78.1 58.2 69.5
July 81.6 67.2 75.9
August 81.6 70.2 76.0
September 79.3 59.2 71.2

'Derived from linear interpolation between Green Island data and Poughkeepsie data.
Values have been adjusted to reflect diurnal fluctuation.
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2.5.1.2 Tributaries

The only tributaries in the site vicinity that significantly contribute to the Hudson River flow
are Catskill Creek, which enters the river from the west and is located 4.7 miles north of the
site, and Roeliff Jansen Kill (Livingston Creek), which enters the river from the east and is
located 3.5 miles north of the site. The total contribution to the mean flow from all tribu-
taries between the site and Green Island has been estimated by the applicant to be 2400 cfs.

2.5.2 Groundwater

Groundwater in the site vicinity comes from the Austin Glen member of the Normanskill Formation.
Generally, yields are small, with drilled wells producing from 3.5 to 15.0 gpm. Applicant-
sponsored groundwater studies in the site area show the groundwater motion to be toward the
Hudson River; recharging occurs through infiltration of rainfall. Contours of groundwater are
shown in Fig. 2.5-30 of the ER.

2.5.3 Water quality

2.5.3.1 Surface water

The applicant sponsored water quality studies from May 1973 through May 1974. Sampling was
performed across the Hudson River at the seven stations shown in Fig. 2.6 as points P, Q, R,
S, T, U, and V. Parameters that were expected to vary with depth were sampled at three different
depths, whereas those expected to be uniform with depth were only sampled at middepth. These
parameters are given in Table 6.1.

Table 2.7 lists the results of these studies, along the water quality data obtained from the
New York State Department of Environmental Conservation (DEC) for the years 1966 through 1972
at Catskill, which is about 4.7 miles north of the site. Class A water standards, as prescribed
by the DEC, are also listed in this table.

2.5.3.2 Groundwater

The applicant has carried out a groundwater sampling program. Samples from four area wells
(ER, Fig. 6.1-4) were analyzed, and results based on three months of data are listed in Table
2.5-21 of the ER. Water obtained from wells in the Normanskill Formation typically is hard.

2.6 METEOROLOGY

2.6.1 Regional climatology

The Greene County site, in east central New York, lies in a region of continental-type climate
typified by cold winters and warm summers.30 The temperature variation is reflected in the
extremes observed at Albany,30 ,31 which have been from 1000 to -28*F. The average number of
days with temperatures above or equal to 90*F at Albany are 14, whereas the number of days less
than or equal to 32 F is 144. In the surrounding area, the higher elevations increase the
colder temperature occurrences and decrease the higher temperature occurrences. Mean tempera-
tures in the area range from the mid-20s to the low 70s at Albany, with lower values observed in
the surrounding higher elevations of the Catskill Mountains.

Annual precipitation amounts vary from values in the 30- to 40-in. range throughout the region,
again reflecting elevation effects that enhance precipitation. Precipitation is distributed
throughout the year, reflecting the passage of low-pressure centers over the area, which bring
rain and snow in addition to thunderstorm activity, predominantly in summer. Annual average
snowfalls range from near 60 in. at Albany to over 90 in. in the surrounding higher terrain.

Relative humidity values, being a function of season and time of day, have ranged from 100%
to less than 10% at Albany. More usual humidity values range from 50% to 80% throughout the
year. For does not occur frequently, an average of 24 days per year was observed at Albany.
Fog is heavier and more frequent in the fall, with visibility sometimes reduced to 0.25 mile
or less.
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Table 2.7. Summary of historical and present water quality data and applicable standards at the Cementon site

Historical dataa Present datab

Parameter (mg/liter) (mg/liter) New York State DEC standards for
class A waters

Av Max Av Max

Biochemical oxygen demand
Nitrogen, ammonia

Nitrogen, organic
Nitrogen, total Kjeldahlc
Oxygen, dissolvedd

(pH

Phosphate, ortho as phosphorous
Nitrogen nitrate
Phosphorous, total
Solids, total dissolved
(Temperature, water ( C)

Aluminum
Beryllium
Boron
Cadmium

Calcium
Chemical oxygen demand
Chlorides
Chromium
(Coliform/100 ml, fecal

(Coliform/100 ml, total

(Color, apparent
(Color, true

Copper
Hardness, total
Iron
Lead

Lithium
Magnesium
Methyl orange alkalinity
Mercury
Molybdenum
Nickel
Nitrogen nitrite

Oil and grease
(Oxygen, dissolved

(percent to saturation)
Phenols
Phosphate, condensed as phosphorous
Phosphate, organic as phosphorous
Potassium
Silica
Sodium
Solids, suspended
Solids, volatile
Sulfates
Sulfides
(Surfactants, MBAS
(Turbidity, JTU
Vanadium
Zinc

2.3 5.4 2.2 8.8
0.377 1.142 0.171 0.364 <2.0 mg/liter as ammonia at pH 8 or above
0.39 1.30 0.36 0.93
0.77 0.53 1.15
7.8 14.4 10.4 15.0 Minimum daily average should be

>5.0 mg/liter, never <4.0 mg/liter
7.2 8 7.5 8.3) Range should be 6.5 to 8.5

0.049 0.136
0.59 1.27 0.59 0.94
0.12 0.32 0.106 0.268
88 227 150 460 <500 mg/liter
12 29.5 12.1 27.5)

0.018 0.038
0.001 0.001
0.038 0.048
0.001 0.005 < 0.3 mg/liter

23.1 31.2 22.15 28.82
15 52 10.6 17.6
13.2 22.5 14.46 47.50

0.008 0.026
45 210) Monthly median 200/100 ml, for

minimum of 5 samples
1802 6000) Monthly median <5000/10 ml:

20% of samples not to exceed
20,000/100 ml

30 100 38 120)
22 55)
0.007 0.018 <0.2 mg/liter

74 99 70.85 85.00
0.25 1.54 0.198 0.698

0.005 0.016
3.6 0.0039 0.0046
51 6.3 3.62 5.17

76 47.91 66.0
0.0004 0.0007
0.004 0.011
0.003 0.010
0.016 0.083
1.2 1.6

67.5 103 91 118)

0.001 0.002 <0.005 mg/liter
0.006 0.029
0.051 0.210

1.1 2.2 1.424 1.684
3.42 5.90

9.9 42 7.77 11.17
26 123 20.0 47.2
49 155 57.5 156.0
24.9 50 21.60 37.0

0.06 0.18
0.06 0.18 0.04 0.06)
12.8 75 22 59)

0.001 0.002
0.022 0.071 <0.3 mg/liter

"Historical data represents the averages for all monthly observations taken near Catskill from 1964 through 1972 by the
United States Geological Survey.

bPresent data summarizes all weekly and monthly observations from the present water quality monitoring program taken
at station P (Fig. 2.6) from May 1973 through May 1974.

cTotal Kjeldahl in the historical data is the sum of the maximum and organic nitrogen.
dMinimum/maximum.
Source: ER, Table 2.5-17.
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Winds in the region reflect the transient nature of storm systems affecting the area, although
some summer and winter seasonal flow patterns do prevail, as illustrated in Figs. 2.7 through
2.9. Prevailing summer winds from the south reflect the influence of the dominating Bermuda
High over the East Coast of the United States, whereas prevailing winter northwesterly winds
reflect the Canadian high-pressure circulation. Wind speeds generally tend to be light,
although strong winds occasionally occur.
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Fig. 2.7. Wind distribution rose (summers, 1955 to 1964). Source: ER, Fig. 2.6-4.

2.6.2 Local meteorology

The GCNPP site is about 45 miles south of Albany and is situated on the western shore of the
Hudson River. The proximity to the river will moderate extreme low temperatures at the site,
cause higher relative humidities, and increase fog frequency, as compared with Albany. Wind
flow at the 33-ft level onsite compares well with Albany observations in general, although some
channelization due to the river valley is evident (Table 2.8). The lower calm frequency onsite
reflects the lower starting speed of the anemometer compared with the standard National Weather
Service instrumentation.
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Fig. 2.8. Wind distribution rose (winters, 1955 to 1964). Source: ER, Fig. 2.6-2.

During the one year of concurrent onsite and Albany observations, June 1973 through May 1974,
mean monthly temperatures were consistently higher at the GCNPP site, on the average 2.9 F. In
addition, during the first six months of 1974, precipitation at the GCNPP site averaged nearly
0.75 in. per month more than that at Albany.

2.6.3 Severe weather

The region around the site is subject to the infrequent occurrence of tornadoes, strong winds,
and freezing rain, as well as rain and wind related to the remnants of hurricanes and tropical
storms that may pass nearby. Thunderstorms, which average 28 per year at Albany, although
observed throughout the year, are predominantly spring and summer phenomena which can bring
heavy rain, strong winds, and hail for short periods and over relatively small areas.

Heavy snow is not an unusual event in the Albany area from November through April.30 The
maximum 24-hr snowfall averages nearly 13 in., although a maximum of nearly 22 in. has been
observed. These amounts are in agreement with values determined by an extreme-value analysis 31
for snowfall amounts with varying return periods. Total monthly snowfall has ranged from a
minimum of 1.4 in. to the 57.5-in. maximum of December 1969.
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Fig. 2.9. Wind distribution rose (annual, 1955 to 1964). Source: ER, Fig. 2.6-6.

Air stagnation resulting in air pollution is greatest in the fall and least in the winter.32,33
From 1936 to 1965, two occurrences of stagnation lasting seven or more days were identified. 32

2.7 ECOLOGY

2.7.1 Terrestrial

2.7.1.1 Physical characteristics

The site is located on Silver Point, an irregularly shaped bedrock ridge that extends into the
Hudson River. About 0.5 mile west of the site, the Helderberg Escarpment rises abruptly 100 to
200 ft above the general level of the Hudson River Valley (ER, Sect. 2.4.1). The elevation of
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Table 2.8. Comparison of wind directions at the site and
at Albany, N.Y., for coincident observation times,

June 1, 1973-May 31, 1974

Frequency of occurrence
(%)

Winds from Onsite
(at 33-ft level) Albany

N 10.7 9.1
NNE 10.9 4.1
NE 4.9 2.3
ENE 1.8 1.6
E 0.9 1.3
ESE 0.8 0.8
SE 1.0 1.9
SSE 4.3 5.6
S 16.0 25.1
SSW 11.7 2.4
SW 4.0 1.2
WSW 2.5 2.3
W 2.7 8.4
WNW 5.0 14.0
NW 5.4 7.2
NNW 7.3 2.2
Calm 1.1 10.5
Variable 9.0
Observations 8402a 29196

aObservations every hour.
bObservations every 3 hr.
Source: ER, Table 2.6-17.

the site ranges from 0 ft MSL along the river to 100 MSL
the area of the turbine building. The underlying strata
unmetamorphosed Ordovician shale and graywacke.

near the western edge and is 80 ft in
is moderately to highly deformed

The soils at the Greene County site are basically of two types: one covering the eastern third
of the site and the other covering the remainder. In the eastern third, the primary soil type
is fine alluvium in the form of brown silty sand, silty clay, clayey sand, and clayey silt.34

The thickness varies from 5 to 25 ft, generally increasing in thickness near the Hudson River
and in topographic lows. In the northwest section of this part of the site, there are extensive
zones of fill material, mostly cement waste overlying the natural soil or rock, with an average
thickness of 15 ft.

On the west part of the site, bedrock drops from near-surface level to greater than 80 ft below
the surface. For the most part, this region is filled with gray lacustrine clay,35 with high
natural water content and low permeability.

2.7.1.2 Producers

The site lies in the Glaciated Section of Braun's Oak-Chestnut Forest Region; 36 Kuchler describes
the region as a transition zone between the Appalachian oak and northern hardwood forests. 37 On
a local scale, the 263-acre property boundary contains ten plant community types, in addition
to areas currently used for refuse dumping or residential and industrial purposes (Fig. 2.10).
Of the 263 acres, 40% is dogwood shrub communities, 34.5% is forested, 9% is in open field and
shrub, 5% is stream borders and marshes, and 11% is primarily devoted to other uses. None of
the existing communities is unique or without human influence.

The wooded communities are of three types: cottonwood community (cottonwood, red ash, black
willow, and eight other tree species); oak-hickory community (hop hornbeam, red ash, red oak,
and eleven other species); and black willow community (black willow, trembling aspen, and two
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other species). These woodlands are probably second-growth forests since most of the land
along the Hudson River in Greene County was cultivated in the past and has subsequently been
abandoned as cropland (ER, p. 2.7-2).

The open fields and open field-shrub communities are indicative of areas that have been farmed
in the more recent past and have not yet developed to a more mature second-growth stage. The
dogwood shrub communities are of three basic types, with the major tree species being red cedar,
apple, or red ash respectively. These areas are probably at an intermediate level of succession
between the open fields and the woodlands. The wetland communities are of two types: tidal
marsh and stream border, with the most important species being black willow [importance value
(I.V.), 175.00] and silky dogwood (I.V., 300.00).

2.7.1.3 Consumers

A number of mammal species which originally occurred in the Hudson River Valley have been
excluded from the area since it was settled. Of the approximately 50 species whose current
range includes the Hudson River Valley, 20 were observed during actual surveys (ER, Sect.
2.7.1.2.1). Table 2.7-18 of the ER lists the mammals that were observed on the site. Because
of the proximity of the different habitat types, there is a great deal of overlap in the
mammals found in different plant communities, although some were found only in one or two
habitat types.

Of the 410 species of birds recorded for New York State, 134 species in 36 families were
observed at the Greene County site (ER, Table 2.7-22). Several areas near the proposed plant,
especially Duck Cove, Inbocht Bay, and the Great Vly (Fig. 2.10), are important resting and
feeding grounds for birds migrating along the Hudson River during the fall and spring. Of
those areas, Duck Cove appeared to be the most favored area (ER, Sect. 2.7.1.2.3), with many
species of ducks recorded only in that area.

Seventeen species of reptiles and amphibians were observed at the Greene County site; the red-
backed salamander (Plethodon cinereus) was the most commonly recorded (ER, Table 2.7-29).
Insect collections included a total of 151 families in 16 orders (ER, Table 2.7-30).

2.7.1.4 Rare and endangered species

Rare or endangered organisms whose range includes Greene or Ulster counties are listed in Table
2.9. Of the species listed, only the osprey was encountered during the applicant's terrestrial
survey (Fig. 8.3-9 of ref. 35 indicates the area near and on the plant site, mainly along the
riverfront, that is suitable habitat for the osprey). The only reported use the osprey makes
of the site is for a resting area during migration, there being no known nesting areas near the
site.

Of the plant species listed as endangered or threatened for New York,38 none was found on the
site during the terrestrial survey. Since most of these plants have very restricted niches,
it is unlikely that they would be found on the site even in a much more extensive survey.

2.7.1.5 Environmental stress

About 10% of the intensive study area contained vegetation showing signs of stress. Figure 2.11
indicates the areas in which stressed vegetation was found and the probable diagnosis in each
case. One of the major causes of the stressed vegetation is waste (cement dust and cement
sludge), from the nearby cement plants. Studies in other areas have shown that limestone dust
accumulation can change the composition of a forest community,39 and it is likely that the
vegetation cover on the Greene County site has been modified by discharges from the surrounding
industry. Other observed vegetational stresses are oak chlorosis, ash dieback, cedar-apple
rust, and Dutch elm disease (ER, Sect. 2.7.1.4.1).

No evidence of stressed vertebrate populations was observed on the Greene County site.
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Table 2.9. Endangered or threatened species whose known ranges include Greene or Ulster counties

Species Status Listed by Comments

Reptiles

Bog turtle
(Clemmys muhlenbergi)

Birds

Arctic Peregrine falcon
(Falco peregrinus tundrius)
Bald eagle
(Haliaeetus leucocephalus)
American osprey
(Pandion haliaetus

carolinensis)

Mammals

Indiana bat
(Myotis sodalis)
Eastern timber wolf
(Canis lupus lycaon)
Eastern cougar
(Felis concolor cougar)
Fisher
(Martes pennanti)

Threatened
Endangered

Endangered
Endangered
Endangered
Endangered
Undetermined
Endangered

Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Undetermined

USDI, 1973
NY, 1972

USDI, 1976
NY, 1972
NY, 1972
USDI, 1976
USDI, 1973
NY, 1972

USDI, 1976
NY, 1972
USDI, 1976
NY, 1972
USDI, 1976
NY, 1972
USDI, 1973

Species is being released in Ulster
County in a program for reestablishment'

Two individuals observed in site
vicinity, spring 19 7 4 c

Closest report in Altamont, N.Y.;
range probably includes Greene Countyd

Probably extinct in southern part
of its range

No recent records

Increasing in recent years in
northern New York; plans for re-
introduction in Greene County '

alUSDI, 1973 = Red book, U.S. Department of the Interior, Fish and Wildlife Service, Office of Endangered
Species and Internation Activities, Threatened Wildlife of the United States, U.S. Government Printing Office,
Washington, D.C., 1973.

USDI, 1976 = U.S. Department of the Interior, Fish and Wildlife Service, "Endangered and Threatened
Wildlife and Plants," Fed. Regist. 41(208): 47180-47198 (1976), Part IV.

NY, 1972 = NY endangered species list. 6 NYCRR Part 182, 1972.
bPersonal communication, Eugene McCaffrey, Assistant Chief, Bureau of Wildlife, New York State

Department of Environmental Conservation, Albany.
cER, Sect. 2.7.1.
dE. R. Hall and K. R. Kelson, The Mammals of North America, vol. 1, Ronald Press, New York, 1959.

2.7.2 Aquatic

The applicant initiated ecological baseline studies of the Cementon site and environs in 1973
(Sect. 6.1.3.2). Data collected from May 1973 through November 1974 are presented in the
Environmental Report (Sect. 2.7.2) and in the application to the New York Board on Electric
Generation Siting and the Environment. 35 Hydrological and other physical characteristics of
the site, and particularly of the Hudson River, are described in Sect. 2.5 of this Statement
and Sect. 2.5 of the Environmental Report. The following discussion draws on the above sources
and others referenced at the end of this section.40-48

The location of the Cementon site relative to other existing and proposed plants along the
entire tidal Hudson is shown in Fig. 2.12.

2.7.2.1 Onsite water bodies

The proposed GCNPP site includes several small impoundments, ponds, sumps, standing-water areas,
streams, and a marsh (Fig. 4.1). Total water and wetland area is roughly 24 acres. Two nearby
cement plants discharge cooling and process water at an average rate of about 3.1 cfs and are
the primary sources of water for the stream system. The discharge water first enters two
industrial settling impoundments, AA and AC (Fig. 4.1), about 2.1 and 1.4 acres in size,
respectively, before discharging to the main stream system. A third impoundment of about
1.6 acres, AG, and natural runoff provide the balance of flow (estimated by the applicant at
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about 0.3 cfs mean flow) in the perennial stream, AP. The stream system totals about 9900 ft
in length, of which 7600 ft are intermittent and 2300 ft perennial. The system discharges into
Duck Cove to the north of the site. Sampling with trap nets indicated the presence of pumpkin-
seed, bluegill, goldfish, catfish, golden shiners, redfin pickerel, chain pickerel, and yellow
perch (the latter two apparently stocked for sport fishing) in the 1.6-acre impoundment, even
though pH was measured as high as 9.4.

----~- -- - ~



2-32

A 6.3-acre march-pond complex lies in the southeastern corner of the site adjacent to the Hudson
River. Another 4.8 acres along the periphery of the marsh appear to be an "intermittent stand-
ing water area) (ER, p. 2.5-18). During other than flood conditions, passage of fish between
the marsh and the Hudson is restricted. Submergent macroflora, particularly coontail and blad-
derwort, are plentiful in both the marsh and pond. Emergent vegetation includes cattail, yellow
iris, and loose strife.35 Goldfish, largemouth bass, chain pickerel, bluegill, and pumpkinseed
were among the fish observed in this area. About 300 ft to the northwest of the above area
lies a 0.9-acre pond containing largemouth bass, black crappie, and chain pickerel (ER,
Table 2.7-96). The marsh-pond complex and the 0.9-acre pond seem to provide the least disturbed
aquatic habitat on a site generally characterized by numerous industry-induced perturbations,
which are described in Sects. 2.7.1, 4.3.1, and 4.3.2.

2.7.2.2 Hudson River

The Hudson River will be the source of makeup water for the proposed plant as well as the recip-
ient of various plant discharges. In the vicinity of the plant, the 3500-ft-wide river is
under strong tidal influence, with peak daily tidal flows generally exceeding net river flows
by a factor of 10 or more. The river exhibits a diverse biota enhanced seasonally by the migra-
tions of diadromous fish species for spawning or feeding. The following paragraphs discussing
the biota of the Hudson River are organized by trophic levels. Figure 2.13 is a schematic
diagram of the trophic relationships of the principal components of the ecosystem.

Aquatic macrophytes

Aquatic macrophytes provide food and shelter for many invertebrates, fish, and birds, as well
as serving to stabilize the areas of a river in which they occur. Twenty species of aquatic
macroflora were identified within the site study area. An extensive and well-developed
macrophyte community also exists in Duck Cove, north of the site. Within the study area,
Myriophyllum (about 67 acres), followed by Vallisneria (7.5 acres), dominate the east side of
the river, whereas Vallisneria and small scattered patches of scirpus are found along the west
bank. A taxonomic list, distribution details, and other information regarding the aquatic
macrophytes of the study area are presented in the Environmental Report (Sect. 2.7.2.2.3,
Tables 2.7-47 through 2.7-49, and Fig. 2.7-11).

Phytoplankton

Along with aquatic macrophytes, phytoplankton constitute the primary producers in the Hudson
River ecosystem (Fig. 2.13). Many riverine phytoplankters are benthic in origin. During the
May 1973 through May 1974 sampling period, specimens taken in the vicinity of the site yielded
a total of 277 algal taxa (ER, Table 2.7-31). Figure 2.14 summarizes phytoplankton densities
and community composition in terms of major taxa for each month. Peak densities occurred
during early August and September with blue-green algae (Cyanophyta) and green algae
(Chlorophyta) dominating the community in terms of numbers. From November to July, the
majority of the phytoplankton community consisted of diatoms (Bascillario-phyceae), whereas in
late summer (August and September) this group comprised only 7% of the total phytoplankton
density. Nannoplankton provided from 56% to 90% of total phytoplankton densities (ER,
Sect. 2.7.2.2.1).

Zooplankton

Much of the plankton found in rivers originates in areas protected from fast currents and
eddies. Some of the zooplankton, as well as phytoplankton, collected at the Cementon site
probably were carried by currents from Duck Cove and Inbocht Bay. Ninety-four taxa of
zooplankton were identified in the applicant's field study near the Cementon site. Cladocerans
(Copepoda) dominated the zooplankton population in June and July, Leptorids (Cladocera) were
dominant in late summer, whereas most of the zooplankton collected from October to December were
Calanoids (Copepoda). Cyclopoids (Copepoda) dominated the zooplankton community in the spring
(Fig. 2.15). No samples were collected during January and February because of ice.
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Zooplankton feed on phytoplankton, on other zooplankton, bacteria, and detritus (dead organic
matter on the river bottom) and thus constitute important components of aquatic food webs.
Samples taken from subsurface and middepth at the Cementon site in 1973 and 1974 show that the
standing crops of nannoplankton and zooplankton are closely related (ER, Tables 2.7-39 and
2.7-46) - a result of the dependence of zooplankton on nannoplankton as a primary food source.
No obvious diel pattern of vertical density distribution was observed.
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Benthos (bottom fauna and flora)

Macroinvertebrates. From May 1973 through May 1974, 121 benthic invertebrate taxa were
collected from the Hudson River in the vicinity of the proposed GCNPP site. In decreasing
order of abundance, tubificids (Oligochaeta), chironomids (Diptera), and Gammarus (Amphipoda),
all important prey for fish, dominated the benthic community. Chironomids and Gammarus in
particular constitute an important food for white perch and young striped bass (ER,
Sect. 2.7.2.2.6). The trophic relationships of the benthic invertebrates with other components
of the Hudson River ecosystem are schematically diagrammed in Fig. 2.13. Blue-green algae,
diatoms, and green algae, in order of decreasing numerical abundance, the periphyton (algae
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attached to various substrates) community in the area. Quantitative data on benthos of the
study area are presented in the ER, Sect. 2.7.2.2.4, and in Application to the New York State
Board on Electric Generation Siting and the Environment.35

Fish

Thirty-eight species of fish (Appendix B) representing 17 families were collected in the Cemen-
ton site area from May 1973 through May 1974. A summary of species collected by weight, number,
and year is presented in Table 2.10. For detailed results of this study, see the applicant's
Environmental Report and Application to the New York State Board on Electric Generation Siting
and the Environment.3s A number of other independent studies of the fish fauna of the entire
tidal Hudson River (from its mouth to Albany) have been conducted, several of which were drawn
on for the following discussion.

40-48

The 38 species collected from the Hudson River adjacent to the proposed plant site can be con-
veniently classified into three main groups:

1. resident species, among which spottail shiners, pumpkinseed, golden shiners, goldfish,
carp, and brown bullheads were important in numbers or biomass;

2. adventitious species (low-frequency occurrence) such as smallmouth bass, chain and redfin
pickerel, brown trout, bay anchovy, and hogchoker;

3. diadromous species, which are estuarine or marine, migrating upriver (anadromous) or
downriver (catadromous) to the sea for spawning. Important among these in the plant
study area are American shad, alewives, blueback herring, striped bass, eels, and white
perch, a semianadromous estuarine species.

Of the diadromous species, striped bass and American shad contribute most to the Hudson River
commercial fisheries; the striped bass contributes most to the sport fishery.

Although resident species are important on a local scale, from a regional and ecological view-
point the stretch of the Hudson River in the vicinity of the plant site is more important for
its seasonal use by diadromous species for reproduction and development. The life histories
of several important diadromous species are discussed in Appendix C.

In the past, white perch have contributed significantly to the annual catch in the Hudson River,
but this species does not currently appear to be popular with commercial fishermen. Based on
catch per unit effort data from commercial landings, the American shad, which provides the
largest catch in pounds each year, has exhibited an increase in abundance over the last decade
(Fig. 2.16).46 Total landings from the Hudson River have decreased steadily, however, from a
peak of 3.8 million lb in 1944 to 153,400 lb in 1973.49 On the other hand, striped bass
abundance has shown a sharp decline during the years 1969 to 1972 (Fig. 2.16), after having
maintained a fluctuating, but high, abundance index for about 14 years. This decline may well
be within the normal range of variation, because preliminary records indicate landings are
rapidly increasing.46 Generally, the trend in commercial striped bass landings for New York
State (which includes areas in addition to the Hudson River) has been upward for about 40 years
but may be reaching a maximum. 0
Although no statistics are available for Greene County, an examination of local commercial
catch data for nearby Columbia, Dutchess, and Ulster counties indicated that American shad was
the most important commercial species. Of the commercial landings in these three counties in
1973 and 1974 shad accounted for 68% (65,900 lb) and 56% (61,100 lb) respectively (ER,
Tables 2.2-21 and 2.2-21A). The shad catch from these three counties accounted for 37% of the
total shad landings of the New York portion of the Hudson River in 1974. Other species com-
monly taken in these two years included (in decreasing order of abundance) carp, sunfish, and
striped bass (see ER, Tables 2.2-21 and 2.2-21A for a complete list of the species).

Ichthyoplankton (eggs, yolk-sac larvae, and postlarvae)

The Hudson River is a spawning ground and nursery area for a number of resident and anadromous
fish species. As confirmed by the applicant's ichthyoplankton sampling programs from May 1973
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Table 2.10. Percentage composition' (by weight and number) of fish species
collected by sampling gear in the Hudson River in the vicinity of the

Cementon site, May 1973 through May 1974

Species Weight (g) Percent Species Number Percent

White perch
Alewife
American eel
Goldfish
Spottail shiner

Golden shiner
Carp
Striped bass
Brown bullhead
Blueback herring
Banded killifish
Pumpkinseed
White catfish
White sucker
Largemouth bass
American shad
Mummichog
White crappie
Redfin pickerel
Tessellated darter
Black crappie
Bluegill
Yellow perch
Silvery minnow

Hogchoker
Emerald shiner
Comely shiner
Redbreast sunfish
Fourspine stickleback

Goldfish
Carp
American eel
Pumpkinseed
Alewife
Golden shiner
White perch
Spottail shiner
White sucker
Chain pickerel
Bluegill
Redbreast sunfish
American shad
Striped bass
Blueback herring
Largemouth bass
Redfin pickerel
Yellow perch
Banded killifish
Silvery minnow

Smallmouth bass
Tessellated darter
Rock bass
Mummichog
Emerald shiner
Minnow, unidentified (adult)

8664.42
8451.30
5225.80
4576.50
3355.91
3259.80
2451.00
1542.26
1431.50
1165.26
1016.28
767.20
523.00
494.00
427.00
329.93
299.70
153.00
112.00

78.20
76.10
61.20
43.70
15.70
9.60
5.90
5.10
4.70
3.06

13293.00
7998.00
4692.30
2102.40
2081.20
1781.00
1626.40
822.18
651.00
372.00
252.75
186.00
165.40
161.90
104.25
99.00
91.00
80.00
64.30
39.60
14.00
9.30
7.90
7.20
4.90
3.40

Beach seine

19.45 Blueback herring
18.97 Spottail shiner
11.73 White perch
10.27 Banded killifish
7.53 Alewife
7.32 Striped bass
5.50 Golden shiner
3.46 Mummichog
3.21 American shad
2.62 American eel
2.28 Tessellated darter

1.72 Pumpkinseed
1.17 Goldfish
1.11 Brown bullhead
0.96 Fourspine stickleback

0.74 Largemouth bass
0.67 Bluegill
0.34 Silvery minnow

0.25 Emerald shiner
0.18 Redfin pickerel
0.17 White catfish
0.14 Hogchoker
0.10 Comely shiner
0.04 White crappie
0.02 Black crappie
0.01 Carp
0.01 White sucker
0.01 Redbreast sunfish
0.01 Yellow perch

Electrofishing

36.21 Spottail shiner
21.79 Alewife
12.78 Blueback herring
5.73 Goldfish
5.67 White perch
4.85 American eel
4.43 Pumpkinseed
2.24 Golden shiner
1.77 American shad
1.01 Striped bass
0.69 Banded killifish
0.51 Bluegill
0.45 Largemouth bass
0.44 Carp
0.28 Redbreast sunfish
0.27 Silvery minnow

0.25 Tessellated darter

0.22 Emerald shiner
0.18 Yellow perch
0.11 White sucker
0.04 Rock bass
0.03 Minnow, unidentified (adult)
0.02 Smallmouth bass
0.02 Chain pickerel
0.01 Mummichog
0.01 Redfin pickerel

750.00
681.00
363.00
301.00
116.00
105.00
103.00
87.00
75.00
61.00
33.00
27.00
26.00
9.00
6.00
4.00
4.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

177.00
87.00
83.00
59.00
55.00
48.00
45.00
33.00
29.00
20.00
18.00
9.00
5.00
4.00
3.00
3.00
3.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

27.11
24.62
13.12
10.88
4.19
3.80
3.72
3.15
2.71
2.21
1.19
0.98
0.94
0.33
0.22
0.14
0.14
0.07
0.07
0.07
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

25.62
12.59
12.01
8.54
7.96
6.95
6.51
4.78
4.20
2.89
2.60
1.30
0.72
0.58
0.43
0.43
0.43
0.29
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
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Table 2.10 (continued)

Species Weight (g) Percent Species Number Percent

Gill net

Carp 28226.00 42.90 White perch 122.00 51.05
Alewife 16294.28 24.76 Alewife 55.00 23.01
White perch 8274.80 12.58 Golden shiner 23.00 9.62
White sucker 3591.50 5.46 Carp 10.00 4.18
Striped bass 1979.00 3.01 Blueback herring 9.00 3.77
American shad 1896.00 2.88 White sucker 7.00 2.93
Golden shiner 1612.60 2.45 Striped bass 4.00 1.67
Goldfish 1163.00 1.77 Goldfish 3.00 1.26
Blueback herring 1137.60 1.73 Brown bullhead 2.00 0.84
Largemouth bass 1085.00 1.65 Largemouth bass 1.00 0.42
White catfish 289.00 0.44 White catfish 1.00 0.42
Brown bullhead 156.00 0.24 American shad 1.00 0.42
Atlantic tomcod 91.00 0.14 Atlantic tomcod 1.00 0.42

Surface trawl
Blueback herring 14814.78 73.61 Blueback herring 8529.00 72.82
Alewife 3011.45 14.96 Alewife 2943.00 25.13
American shad 977.72 4.86 American shad 216.00 1.84
American eel 581.40 2.89 American eel 8.00 0.07
Brown bullhead 241.00 1.20 Golden shiner 7.00 0.06
Striped bass 118.00 0.59 Striped bass 2.00 0.02
Bluegill 107.00 0.53 Banded killifish 1.00 0.01
White perch 86.00 0.43 Brown bullhead 1.00 0.01
Brown trout 83.60 0.42 Bluegill 1.00 0.01
Golden shiner 82.80 0.41 White perch 1.00 0.01
Spottail shiner 19.00 0.09 Spottail shiner 1.00 0.01
Banded killifish 4.40 0.02 Brown trout 1.00 0.01
Bay anchovy 0.12 0.00 Bay anchovy 1.00 0.01

Bottom trawl

White perch 5480.90 35.76 Blueback herring 487.00 59.39
American eel 3548.30 23.15 White perch 134.00 16.34
Brown bullhead 2507.60 1636 Alewife 89.00 10.85
Alewife 1387.37 9.05 American shad 44.00 5.37
Blueback herring 1020.41 6.66 American eel 22.00 2.68
Striped bass 724.50 4.73 Brown bullhead 15.00 1.83
American shad 269.90 1.76 Spottail shiner 11.00 1.34
White catfish 169.00 1.10 White catfish 7.00 0.85
Spottail shiner 94.44 0.62 Striped bass 4.00 0.49
Hogchoker 60.90 0.40 Hogchoker 3.00 0.37
Bluegill 36.00 0.23 Atlantic tomcod 2.00 0.24
Rainbow smelt 23.00 0.15 Rainbow smelt 1.00 0.12
Atlantic tomcod 2.80 0.02 Bluegill 1.00 0.12

Trap net

Pumpkinseed 36991.79 34.07 Pumpkinseed 617.00 45.40
American eel 15301.00 14.09 Golden shiner 162.00 11.92
White perch 15145.80 13.95 White perch 161.00 11.85
Brown bullhead 14724.73 13.56 Brown bullhead 89.00 6.55
Goldfish 6634.99 6.11 American eel 80.00 5.89
Carp 4911.00 4.52 Goldfish 69.00 5.08
Golden shiner 4666.34 4.30 Banded killifish 43.00 3.16
Chain pickerel 1929.00 1.78 Redbreast sunfish 32.00 2.35
Redbreast sunfish 1770.40 1.63 Spottail shiner 26.00 1.91
White sucker 1336.00 1.26 Bluegill 26.00 1.91
Yellow perch 990.00 0.91 Atlantic tomcod 10.00 0.74
Bluegill 798.00 0.74 Rock bass 7.00 0.52
Rock bass 612.00 0.56 Yellow perch 7.00 0.52
Atlantic tomcod 519.00 0.48 Alewife 6.00 0.44
Largemouth bass 432.00 0.40 Black crappie 6.00 0.44
Black crappie 409.50 0.38 Redfin pickerel 4.00 0.29
Redfin pickerel 385.00 0.35 Chain pickerel 4.00 0.29
White catfish 256.00 0.24 Carp 3.00 0.22
Spottail shiner 244.50 0.23 White sucker 3.00 0.22
Banded killifish 236.86 0.22 Largemouth bass 1.00 0.07
White crappie 197.00 0.18 White crappie 1.00 0.07
Alewife 34.60 0.03 Striped bass 1.00 0.07
Striped bass 8.50 0.01 White catfish 1.00 0.07

8
Listed by order of rank. Under each gear type, the species are shown first in order of decreasing weight and then in

order of decreasing number.
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Fig. 2.16. Abundance (based on commercial landings) of American shad and striped bass in
the Hudson River, 1931-1972. Source: Texas Instruments, Inc., First Annual Report for the
Multiplant Inrpact Study of the Hudson River Estuary, suppi. 2 to Environmental Report for
Indian Point Unit No. 2, vols. 1 and 2, 1975.

through June l97435 and May through June 1977 (Tables 2.11 and 5.18), carp, goldfish, white
sucker, yellow perch, tessellated darter, and probably several centrarchid (sunfishes) and other
cyprinid (minnows and carps) species spawn at or near the site. Other resident species,
including ictalurids (catfishes), logperch, and walleye may also spawn in this region of the
Hudson River. Most of the eggs and larvae collected near the site, however, were those of
four anadromous species: alewife, blueback herring, American shad, and white perch. Very few
striped bass eggs or larvae were collected in any of the sampling programs (Table 5.18), but
the presence of juvenile striped bass in beach seine collections (Tables 2.10, 5.16, and 5.17)
indicates that the site may be used, to a limited extent, as a spawning and nursery area.
Larvae of three other anadromous species (Atlantic tomcod, bay anchovy, and rainbow smelt) were
found in very low densities (Table 2.11 and 5.18). A comparison of the species composition and
density of ichthyoplankton found near the intake site and across the river in 1973, 1974, and
1977 is presented in the staff's assessment of entrainment losses (Sect. 5.5.2.1).
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Table 2.11. Mean density of ichthyoplankton (number per 1000 m3) sampled with the 0.5-m
epibenthic sled from May through July 1977

Station No.a and total number in sample (in parentheses)
Species A1-2 A3-5 J1-2 E1-2 H-1b H-2b

(40) (40) (40) (40) (28) (28)

Eggs

Alewife/Blueback herring 42.5 1313.4 2053.5 146.8 47.8 46.7
American shad 0.6 29.8 41.8 56.8 0 0.9
White perch 131.1 142.5 191.8 19.5 3.5 2.8
Striped bass 0.3 15.7 5.8 1.2 0 0
Cyprinidae 1.2 2.7 0.7 0 56.5c 1.2
Othersd 0 0 2.6 1.5 0 2.7

Total 175.7 1504.1 2296.2 225.8 107.8 54.3

Yolk-sac larvae

Alewife/Blueback herring 391.0 587.3 510.4 406.7 371.1 238.6
American shad 9.0 34.4 13.4 37.1 3.4 4.4
White perch 58.44 55.73 139.77 53.49 57.79 74.67
Striped bass 12.4 12.3 16.4 7.0 11.6 49.6
White perch and striped bass 0 0 12.8 0 0 0
Cyprinidae 18.7 14.0 10.0 25.8 9.2 35.1
Tessellated darter 2.3 14.9 3.5 6.1 7.9 0.9
Others 2.8 6.0 5.5 2.5 0.9 4.0

Total 567.3 811.4 763.8 504.7 407.6 335.4

Postlarvae

Alewife/Blueback herring 5355.6 4128.1 2801.9 2919.2 3768.9 5528.4
American shad 212.2 96.7 34.2 23.1 305.1 169.7
White perch 164.5 117.9 413.6 112.1 174.0 202.0
Striped bass 0 1.2 0.5 0 0 0
White perch and striped bass 2.0 0.7 0.7 0 0 0
Cyprinidae 4.6 8.3 3.6 3.2 0 4.0
Tessellated darter 1.7 0.6 0.7 0.6 2.4 2.2
Unidentified Clupeidae 3.9 13.6 1.3 176.2 0 5.4
Others 5.6 0.9 0 2.1 3.8 5.1

Total 5750.1 4368.0 3256.5 3236.5 4254.2 5916.8

aStation locations are shown in Fig. 6.1.
bNo night samples were taken on May 13; no day or night samples were taken on May 7 and June 17;

and no day samples were taken on July 21.
cValue reflects the very high densities found in two day samples (381.2 and 1168.1 cyprinid eggs per

1000 m3
) taken on June 24, of which 83% of the eggs were identified as minnows-shiners and the others as

carp-goldfish.
dlncludes yellow perch and unidentified eggs.
elncludes yellow perch, rainbow smelt, centrarchids, unidentified clupeids, and unidentified yolk-sac

larvae.
"Includes yellow perch, rainbow smelt, white sucker, centrarchids, and unidentified postlarvae.
Source: Power Authority of the State of New York, Cementon Site - 1977 /chthyoplankton and

Beach Seining Programs, Feb. 16, 1978.

Because the 1977 ichthyoplankton sampling program included several stations that were not
sampled previously, more information on the use of areas in the immediate vicinity of the
plant site as spawning and nursery grounds has been obtained. The proposed site of the makeup
water intake structure was relocated near Silver Point (see Fig. 6.1), where the majority of
the ichthyoplankton samples in 1977 were collected (Table 6.3). The species composition and
mean density of ichthyoplankton in 1977 at six near-shore or shoal stations are shown in
Table 2.11. Mean densities of clupeid (alewife/blueback herring and American shad) eggs and
yolk-sac larvae were highest at stations A3-5, Jl-2, and El-2 (see Fig. 6.1). Relatively low
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mean densities were found in Duck Cove (stations H-1 and H-2) and at station Al-2, which is
located in an area that is continguous with the extreme lower (downstream) portion of Duck
Cove. Even taking into account the fact that no samples were taken at stations H-1 and H-2 on
May 7, when peak densities of alewife/blueback herring and American shad eggs were found at
three and two of the eight stations, respectively, it is the staff's opinion that the low den-
sities of clupeid eggs and yolk-sac larvae at the Duck Cove stations probably reflect rather
limited spawning of these species in this area. Information available on the spawning habits
of these species tends to support this hypothesis (see Appendix C). Peak densities of alewife/
blueback herring and American shad postlarvae occurred in late May and early June, and mean
densities for the entire spawning season were highest in Duck Cove and at station Al-2. That
this area is an important nursery ground for these species is shown not only by the high post-
larval densities but also from the results obtained by seining, since more than 87% of the
young-of-the-year (y-o-y) fish caught at station DC-2 were blueback herring and American shad.
From the ratio of y-o-y blueback herring to y-o-y alewife taken by seining, one can infer that
the ichythyoplankton categorized as "alewife/blueback herring" (because of the difficulty in dis-
tinquishing the two species during the egg and larval stages) were predominantly blueback her-
ring, assuming the two species exhibit similar mortality rates during the early life-history
stages.

The occurrence of low densities of white perch eggs in Duck Cove does not necessarily indicate
that this species does not spawn there. Although egg densities were low, the abundance of
yolk-sac larvae was similar to that found at other stations, except J1-2. This station located
on a large shoal near the middle of the river where the mean densities of all three life stages
were the highest of any station. The demersal and very adhesive nature of white perch eggs,
in contrast to the semiadhesive eggs of blueback herring and the nonadhesive eggs of American
shad, makes them less susceptible to being caught by sampling gear. Since the large amounts of
aquatic vegetation in Duck Cove made sampling with the 0.5-m epibenthic sled difficult,51 these
sampling problems together with the adhesive nature of white perch eggs, which stick to any
substate they contact,52 may have resulted in underestimates of the actual densities in the
cove. Yolk-sac larvae, on the other hand, are more widely distributed in the water column than
are the eggs and, having only very limited swimming capability, and therefore little ability to
avoid the sampling gear, can be more accurately sampled. That is, the density estimated from
sampling approximates the actual density of white perch yolk-sac larvae in the cove. Further
evidence that white perch may spawn in Duck Cove is the fact that about 85% of the white perch
caught by seines at station DC-2 were yearling and older fish, and the majority of these were
taken in May and June. Because white perch spawn in shallow waters53 and because ripe adults
were reported as being common at the Cementon site during the 1973 spawning season (ER,
Sect. 2.7.2.2.6), the staff concludes that Duck Cove is a spawning ground for this species and
may be an important nursery ground as well. The catch per unit effort of y-o-y white perch at
station DC-2 was low, perhaps because the abundance of aquatic flora made seining difficult. 5
From July through October, when y-o-y white perch are most abundant in this region of the river,
the beach seines at this station could not be set by boat, but instead were set by hand.54

Consequently, the abundance of y-o-y white perch in Duck Cove was probably underestimated and
its importance as a nursery area might easily be overlooked.

The importance of the proposed GCNPP site as a spawning and nursery ground for these and other
anadromous species, relative to the entire tidal portion of the Hudson River, is summarized
in the following paragraphs.

Striped bass

A number of studies reported in the literature 40-43 indicate that the major striped bass spawn-
ing and nursery grounds in the Hudson lie south of the Cementon study area, perhaps explaining
the paucity of eggs and larvae in the collections near the plant site. Rathjen and Miller
described the striped bass spawning grounds as including "the area from Bear Mountain upriver
to Cruger Island," the latter point about 13 km (8 miles) downstream of the proposed intake
structure for GCNPP. They reported that spawning was most intense in the West Point area.
Talbot stated that these fish usually spawn in rivers within the first 25 miles of fresh water
above estuaries.41 Normally, salt water (salinity > 5 ppt) intrudes up to about RM 45 during
the spawning season, which is about 101 km (63 miles) south of the proposed site (RM 108).28
The maximum incursion of salt water is reported to be at RM 83, about 40 km (25 miles) below
the site (ER, Sect. 2.5.1.7).
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In their review, Clark and Smith43 stated that larvae achieved greatest abundance between New-
burgh and Peekskill (see Fig. 2.12). Postlarvae and early juveniles may spend several weeks
in shallow near-shore areas before migrating downstream.4 6 The greatest abundance of these
early juveniles occurred downstream of the salt front, especially in Haverstraw Bay, thus
substantially agreeing with the assessment of Rathjen and Miller that brackish water areas
between Newburgh and the George Washington Bridge served as the major nursery area.4 0 Studies
conducted in 1966 and 1967 at nine stations between Croton (RM 34) and Coxsackie (RM 124)
indicated that striped bass eggs were more abundant in the region of the river between Sauger-
ties and Peekskill, whereas larvae were most abundant from Peekskill to Hyde Park.44 At
Saugerties, egg densities were relatively low in 1966 in comparison with the other eight areas
but were the highest of any region in 1967. More recent studies of the distribution of striped
bass ichthyoplankton have been conducted by Texas Instruments, Inc. In 1973, egg densities
in the Hyde Park region ranked from first to third during individual weeks, but few eggs were
collected in the Saugerties region. Peak densities during 1973 occurred near Peekskill in the
vicinity of Indian Point. Highest densities occurred from Croton-Haverstraw Bay to West Point
in both 1974 and 1975.53 Densities in all three years (1973-1975) were generally low in that
region of the river north of Kingston.

Spawning in the Hudson usually occurs from early May through June.40,45 ,46 The preferred
temperature for spawning appears to be 15* to 16*C. Egg densities tend to be greater near the
river bottom.40, 42 ,44 ,45 Larval densities tend to be greater near the bottom during the day,
but at night larvae are distributed more evenly in the water column.44 Generally, young-of-
the-year and juvenile striped bass followed the same spatial distribution trends described
above for earlier developmental stages (Fig. 2.17), although occasional high catch-per-unit-
effort ratios in the uper reaches of the river suggest possible upriver migrations of young
bass during the spring. 2 This possible upriver migration may contribute to the catch of
young striped bass in the Cementon site area (Table 2.10). Relatively few adult striped bass
were caught in the applicant's sampling program (Table 2.10).

Atlantic tomcod

Few Atlantic tomcod at any stage of development were collected in the study area. Recent
distributional studies throughout the Hudson River, from Albany south, corroborate the implied
relative scarcity of Atlantic tomcod near the site.42,46 This anadromous marine fish is found
in greatest abundance far downstream of the plant site between Yonkers and Indian Point, a
result of winter-time spawning runs from the sea.42,43 ,46

American shad

Based on the concentration of eggs in the early 1940s, the area of the Hudson between Kingston
and Coxsackie served as the major spawning ground for American shad, with the most intense
spawning taking place immediately downstream of Catskill,48 that is, in the vicinity of the
proposed power p.lant.

More recent studies suggest that spawning preferences have shifted slightly downstream to the
Hyde Park-Catskill stretch.42 The distribution of each succeeding stage of development appears
to shift further downstream.42 The eggs of the American shad are demersal and semiadhesive.

Alewives/Blueback herring

As suggested by results from the applicant's sampling program, the study area is included in a
large stretch of the Hudson sought by alewives and blueback herring as a spawning and nursery
ground (Table 2.10). Based on egg densities along the entire tidal Hudson reported in a 1973
study,42 that portion (including tributaries) between Hyde Park and Albany (RM 80 to 150) con-
stitutes the major spawning area; the most intense spawning activity takes places between Cats-
kill and Albany. Larvae were more widely distributed along the entire tidal Hudson, but the
Saugerties-Catskill region (including the proposed site) still appeared to be one of the more
important nursery areas. Some juveniles showed an apparent tendency to migrate upstream to
nursery areas between Hyde Park and Albany during July and August before migrating downstream
in early fall. Yearling and older fish tended to concentrate in the lower estuary.42
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Fig. 2.17. Annual estimates of longitudinal distribution of young-of-the-year striped
bass in the Hudson River. Source: U.S. Nuclear Regulatory Connission, Final Environmental
Statement, Indian Point Unit No. 3, vol. II, Docket No. 50-286, February 1975.

Eggs of alewives and blueback herring are demersal and slightly adhesive; post-yolk-sac larvae
and older fish are pelagic and are found throughout the water column.

White perch

White perch spawning (May and June) has been widely distributed in the Hudson from Hyde Park
(RM 80) to Castleton on Hudson (RM 140).42,46 During June 1973, larvae occurred in greatest
concentrations between RM 70 and 110, whereas early juveniles were found from about RM 50 to 110.
Yearling and older white perch were found in greatest abundance from Yonkers (RM 19) to Kingston
(RM 90), except during the spring runs.42,46 Eggs are adhesive and demersal.
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Endangered species

The shortnose sturgeon, Acipenser brevirostris, is the only inhabitat of the Hudson River listed
as endangered by the U.S. Department of the Interior.47 Its scarcity results most probably
from pollution and overfishing.

None of these small sturgeon was collected in the study area. Other recent studies report the
collection of a total of five sturgeon larvae, possibly that of shortnose sturgeon, between
Hyde Park and West Point. Adults were captured from Hyde Park to Indian Point.4 2  Specimens
have been found in the impingement collections of the five power plants located between RM 37
and 66. The total number impinged at these plants from 1972 to 1976 were: 1972, 7; 1973, 5;
1974, 6; 1975, 1; and 1976, 3. At the Albany Steam Electric Generating Station, which is
located 34 miles upstream of the proposed GCNPP site, a single specimen was found in the impinge-
ment samples collected from March 1974 through March 1975.5 For life-history information on
this fish, see Appendix C.

2.7.2.3 Existing environment stresses - water quality

Potential environmental stresses on the Hudson River between RM 105 and 126 (vicinity of the
proposed plant) include: 35

1. discharge of various wastes:
a. sanitary waste discharges totaling about 0.21 m3/sec (7.5 cfs)
b. cooling water and processing wastes totaling about 0.25 m3/sec (9 cfs) from cement

plants (3 cfs of which discharge into Duck Cove)
c. bottle and vat washings of about 0.004 m3/sec (0.15 cfs)
d. tobacco slurry of about 0.02 m3/sec (0.8 cfs)
e. canning wastes of less than 0.008 m3/sec (0.3 cfs)

2. occasional dredging of the main navigation channel (no more than once in every five years)
3. shoreline wave action due to river traffic

Recent reports have revealed serious PCB accumulations in fish of the Hudson.56

The Hudson River in the vicinity of the site is listed as class A water by the New York State
Department of Environmental Conservation as of March 27, 1974. Table 2.7 compares some his-
topical and recent data for the Hudson River near the Cementon site with state requirements for
class A water.
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3. PLANT DESCRIPTION

3.1 EXTERNAL APPEARANCE

A view of the plant from the east is shown in Fig. 3.1, and an aerial view of the plant from
the west is shown in Fig. 3.2. Prominent features are the domed-roof containment vessel
about 205 ft high and 1000 ft west of the Hudson River, one 450-ft-high natural-draft cooling
tower 1400 ft south of the containment structure and 1000 ft west of the river, and a
rectangular turbine-generator building about 130 ft high and just south of the containment
vessel.
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Fig. 3.1. View of the site from the east. Source: ER, Fig. 3.1-3.

3.2 REACTOR AND STEAM-ELECTRIC SYSTEM

The plant will consist of a pressurized-water nuclear reactor steam supply system manufactured
by Babcock and Wilcox Company and a turbine generator to be supplied by General Electric. The
plant is being designed for the applicant by Stone and Webster Engineering Corporation. The
initial core power level is rated at 3600 MWt, and the rate gross electrical output is 1277 MW.
The in-plant power requirement will be 86 MWe, resulting in a net rating of 1191 MWe. The
design core thermal power is 3760 MWt.

3.3 WATER REQUIREMENTS

Most of the water drawn from the Hudson River will be makeup for the plant. Details of the plant
water use are given in Fig. 3.3 and Table 3.1. The system will require 19,040 gpm to replace
losses from the cooling towers and blowdown. Before being added to the circulating water
system, the makeup water will pass through the turbine-plant heat exchangers and mechanical
refrigeration units, where it will experience an 11*F temperature rise. The closed-cycle
circulating water system will pump 527,128 gpm of water through a three-shell condenser, where
its temperature will increase by about 32*F and then be returned to the cooling towers.

About 550 gpm of makeup water will be required for the reactor-plant service water system.
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Fig. 3.2. Aerial view of the site from the west. Source: ER, Fig. 3.1-6.

3.4 HEAT-DISSIPATION SYSTEM

3.4.1 General description

The plant has two closed-cycle cooling systems, the condenser cooling system and the reactor-
plant service water system. Water for both systems is supplied from a single intake structure,
and discharge is removed by a common blowdown pipeline. Makeup water is drawn from the Hudson
River at a rate of 19,670 gpm and is discharged downstream of the intake at an average rate
of 7465 gpm. The major portion of the water lost is from cooling tower evaporation and drift.

3.4.2 Makeup water system

The makeup water system will consist of a reinforced concrete pumphouse (Fig. 3.4) located on
the west bank of the Hudson River. The pumphouse will contain three pump bays, each with a
vertical-shaft turbine pump rated at about 10,000 gpm. No more than two pumps will be operating
at one time, with the third pump on standby. Each bay will contain a mechanical traveling water
screen (with a spray cleaning system) flush with the river bank. Individual bays can be

3
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Table 3.1. Pant water use

Water use (gpm)

Maximum Average Minimum

Total makeup water
withdrawn from the
Hudson Estuary

Turbine plant service

water system

Circulating water
system makeup

Evaporation and drift -
circulating water
system

Circulating water
system blowdown

Reactor plant service

water system makeup

Evaporation and drift -

reactor plant system

Reactor plant service
water system blowdown

Plant makeup

Demineralized water
supply

Domestic water supply

Other facilities

Radioactive acidic and
caustic waste

Radioactive waste

Noncontaminated acidic and
caustic waste

Sanitary waste

Floor and equipment
drainage and mis-
cellaneous waste

Evaporation - water
storage and plant
usage

19,670 19,670 12,800'

19,040 19,040 3,3000

19,040 19,040 12,250

14,910 11,575 0"

12,2500 7,465 4,130

1100 550 550

600 300 300

5000 250 250

650 78 0

440 35 0

140 3.0 0

60 40 0

16.0 4.0 0

4 2.0 0

40.5 6.0 0

5.4 3.0 0

78 49 0

30 14 80

'Maximum extremes are not expected to occur simultaneously nor
are minimum extremes.

OjFlows occur during a temporary shutdown.

CFlows occur during a shutdown and will decrease linearly to the
average flows within 48 hr after shutdown.

Source: ER, Table 3.3-1.

isolated for maintenance with stop gates. The three pumps discharge into a common buried pipe
that carries makeup water to the plant. Ahead of the pump bays will be an intake structure
extending into the river. The intake structure will have three forward trash racks with a
mechanical raking system and two lateral trash racks that can be raised manually for cleaning.

Maximum velocities resulting from makeup water being drawn at 19,670 gpm are listed in Table 3.2.

3.4.3 Condenser circulating water system

The condenser circulating water system is a closed-cycle system using a natural-draft cooling
tower to dissipate about 8.4 x 109 Btu/hr from the condenser and 0.1 x 109 Btu/hr from the
heated makeup water. A pumphouse containing four horizontal pumps will be attached to the
cooling tower to deliver a total of 527,128 gpm to the three-shell condenser via a 12-ft-diam
buried concrete pipe. The heated water is returned to the cooling tower through an additional
ll-ft-diam buried concrete pipe.

3.4.4 Reactor-plant cooling system

A closed-cycle cooling system will be used to eliminate waste heat from the reactor-plant-
component heat exchangers, the annulus building unit coolers, the standby generator coolers,
and the control room chillers. The heated water will be circulated through two 100%-capacity
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Fig. 3.4. General arrangement of makeup water pumphouse. Source: ER, Fig. 3.4-3.

mechanical-draft cooling towers. Each tower will contain two cells and will be mounted on a

basin designed to store at least 30 days of reactor-plant cooling water in the event that
makeup water is unavailable. Attached to each cooling tower basin will be a pumphouse containing
two 50% capacity pumps, each capable of pumping 15,000 gpm. During normal operations, one
pump will be capable of delivering the necessary cooling water to remove 9.7 x 106 Btu/hr from
the reactor-component heat exchangers. One cooling tower and both pumps will be required during
emergency or normal shutdown to provide 30,000 gpm of water and eliminate 3.1 x 108 Btu/hr
of excess heat.
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Table 3.2. Intake velocities for proposed pumphouse (fps)a

Approach velocity Velocity through Approach velocity Velocity through
to trash racks trash racks to traveling screens traveling screens

0.10 0.12 0.36 0.85

aBad on mean low water.

3.4.5 Discharge system

Plant blowdown will be carried by a 30-in.-diam pipe extending about 200 ft into the Hudson
River from the west bank. The pipe will join a submerged two-port diffuser that will discharge
into the river normal to the shore. The diffuser ports will be 14 in. in diameter, 40 ft apart,
and 3 ft above the river bottom. Details of this system are shown in Fig. 3.5. The diffusers
are designed to produce an average dilution factor of 22.4 at the water surface.

Monthly average blowdown temperatures and flow rates are given in Table 3.3. During normal
operation, the blowdown flow rate will depend on plant load and meteorology. The applicant
has estimated upper and lower limits for the flow rate at 9745 and 4395 gpm, respectively,
which would result in exit velocities ranging from 10.1 to 4.6 ft/sec.

3.5 RADIOACTIVE WASTE SYSTEMS

During the operation of the Greene County Nuclear Power Plant (GCNPP), radioactive material
will be produced by fission and by neutron activation of corrosion products in the reactor
coolant system. From the radioactive material produced, small amounts of gaseous and liquid
radioactive wastes will enter the waste streams. These streams will be processed and monitored
within the plant to minimize the quantity of radionuclides ultimately released to the
envi ronment.

The waste handling and treatment systems to be installed at the plant are discussed in the
applicant's Preliminary Safety Analysis Report and Environmental Report. These documents
contain the results of an analysis of the treatment systems and an estimate of the expected
annual release of radioactive effluents.

In the following sections, the radioactive waste treatment systems are described and an analysis
is given, based on the staff's model of the applicant's proposed radioactive waste systems.
The staff's model has been developed from a review of available data from operating nuclear power
plants, which has been adjusted to apply over a 30-year operating life. The coolant activities
and flows used in the staff's evaluation are based on experience and data from operating
reactors. As a result, the parameters used in the staff's model and the calculated releases
vary somewhat from those given in the applicant's evaluation.

The staff's liquid and gaseous source terms were calculated by means of the GALE Code as
outlined in NUREG-0017, "Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents from Pressurized Water Reactors (PWRs)," dated April 1976. The principal
parameters used in the staff's source-term calculations are given in Table 3.4. The bases
for these parameters are given in NUREG-0017.

In the Annex to Appendix I to 10 CFR Part 50 (dated Sept. 4, 1975), the applicant was provided
an alternative to the cost-benefit analysis required by Sect. II.D of Appendix I. The applicant
has chosen this alternative and, therefore, no cost-benefit analysis has been performed. Based
on the following evaluation, the staff concludes that the liquid, gaseous, and solid radioactive
waste treatment systems are acceptable and that the effluents meet as low as practicable levels
in accordance with 10 CFR Part 50.34a, Sects. II.A, ll.B, and II.C of Appendix I to 10 CFR
Part 50, and the alternative to Sect. II.D. of Appendix I as provided in the Annex to Appendix I.
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Fig. 3.5. Discharge structure. Source: ER, Fig. 3.4-4.

3.5.1 Liquid wastes

Liquid radioactive waste will be processed on a batch basis to permit optimum control of
releases. Prior to release, samples will be analyzed to determine the types and amounts of
radioactivity present; and, on the basis of the results, the waste will be recycled for reuse
in the plant, retained for further processing, or discharged under controlled conditions to
the Hudson River via the cooling tower blowdown line. A radiation monitor will automatically
terminate liquid waste discharge if radiation measurements exceed a predetermined level in
the discharge line. Figure 3.6 is a simplified diagram of the liquid radioactive waste
treatment systems.
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Table 3.3. Monthly average blowdown temperatures
and flow rates

Month Blowdown temperature Blowdown flow rate
( F) (gpm)

January 56.2 9745
February 57.5 9565
March 61.6 8795
April 68.5 7645
May 74.3 6845
June 79.5 6245
July 82.1 5995
August 81.0 6195
September 76.8 6665
October 71.3 7395
November 65.8 8245
December 58.5 9445

Source: ER, Table 5.1-3.

Table 3.4. Principal parameters used in estimating release of
radioactive materials in effluents from Greene County

Nuclear Power Plant

Reactor power level, MWt 3760
Plant capacity factor 0.80
Operating power fission product source term, % 0.12
Primary system

Mass of coolant, lb 557,000
Letdown rate to makeup and purification, gpm 50
Shim bleed rate, gpm 1
Leakage rate to secondary system, lb/day 100
Leakage rate to annulus building, lb/day 160
Frequency of degassing (cold shutdowns), times/year 2

Secondary system
Steam flow rate, lb/hr 16.5 X 106
Mass of steam in each generator, lb 6000
Mass of liquid in each generator, lb 45,000
Mass of secondary coolant, lb 3.5 X 10
Rate of steam leakage to turbine building, lb/hr 1700

Radioactive waste dilution flow, gpm 7900
Containment building volume, ft3  

3.44 X 106
Frequency of containment purges, times/year 24
Turbine building leak rate, gpm 5
Iodine partition factors

Steam generator internal partition 1.0
Primary coolant leak to auxiliary building 0.0075
Condenser/air ejector (volatile species) 0.15

Decontamination factor for ventilation system
Charcoal adsorbers 10

Dynamic adsorption coefficients for charcoal adsorber beds
Xenon, cm3 /g 330
Krypton, cm3 /g 18.5

Liquid waste processing systems

Decontamination factors

System Input flow rate
(gpd) I Cs, Rb Others

Boron recovery 1440 102 104 104
High-level waste 1455 104 10 105
Low-level waste 149 1 1
Regenerant chemical 4800 10 105 105
Laundry waste 450 102 102 102
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Fig. 3.6. Liquid radioactive waste treatment system.

The liquid waste management systems will consist of the high-level waste subsystem, the
low-level waste subsystem, laundry waste subsystem, and the regenerant chemical subsystem.
The use of once-through steam generators precludes the necessity of a steam-generator blowdown
system.

The high-level waste subsystem (HLWS) will process plant leakage from the containment, the
annulus, the solid waste and decontamination buildings and from spent resin flush, plant
samples, and laboratory waste. The principal HLWS components will be two drain tanks, an
evaporator, two distillate test tanks, and a polishing demineralizer.

Low-level wastes are those wastes that can be rendered suitable for discharge from the site
by dilution alone. Input to the low-level waste subsystem (LLWS) will consist of excess
liquid from the boron recovery system (BRS), liquids from the decontamination system, and plant
leakage from the aerated vent and drain system. The waste from the BRS will have undergone
mixed bed demineralization, cation bed demineralization, and evaporation prior to sampling for
analysis. The principal LLWS components will consist of two drain tanks. Low-level waste
will be sampled and, if found suitable for discharge, released unprocessed to cooling tower
blowdown. Low-level waste not suitable for discharge will be routed to the HLWS for treatment.

The laundry waste subsystem (LWS) will process the waste effluent from the onsite laundry
facilities. The principal components of the LWS will consist of a drain tank, an evaporator,
and a distillate test tank.

The regenerant chemical subsystem (RCS) will process the waste produced from the regeneration
of the full-flow contaminant polishing system (CPS). The CPS will be used to control secondary

4000-GAL 2 GPM

G
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system chemistry and reduce radioactivity levels. Radioactivity will enter the secondary
system leakage. Regenerant chemical waste will be processed through the RCS evaporator and,
if necessary, the polishing demineralizer in the HLWS.

3.5.1.1 High-level waste subsystem

High-level wastes consisting of plant leakage from the aerated vent and drain system, spent
resin flush, plant samples, and, laboratory waste will be collected in one of two 25,000-gal
drain tanks at an input flow rate of about 1460 gpd. The staff calculated the collection time
to be about 14 days.

High-level wastes will be processed through an evaporator, and the distillate will be
collected in one of two 18,000-gal test tanks for sampling and analysis. The staff calculated
the decay time during processing to be about 0.6 day. If the radioactivity level is below
a predetermined value, the distillate will be pumped to the Hudson River via the cooling tower
blowdown line. If the radioactivity level is above the predetermined value, the distillate
will either be passed through the waste demineralizer, sampled, and released to the Hudson
River or returned to the drain tanks for reprocessing. The decontamination factors listed
in Table 3.4 were applied for radionuclide removal in the HLWS. Part of the processed
distillate may be retained in the plant for use as primary grade water, depending on the plant
water balance. The staff assumed that 100% of the evaporator distillate will be released to
the environment. The concentrated bottoms from the HLWS evaporator will be directed to
the radioactive solid waste system for solidification and disposal by offsite burial.

3.5.1.2 Low-level waste subsystem

Low-level wastes consisting of excess liquid from the BRS, liquid waste from the decontamination
system, and plant leakage from the aerated vent and drain system will be collected in one of
two 4000-gal drain tanks at an input flow rate of about 130 gpd. The staff calculated the
collection time to be about 22 days. Low-level wastes will be sampled and analyzed and, if
found suitable for discharge, will be filtered and released unprocessed to the Hudson River
via the cooling tower blowdown line. Low-level waste not suitable for discharge will be
transferred to the high-level waste drain tanks for processing in the HLWS.

3.5.1.3 Laundry waste subsystem

Liquid waste from the onsite laundry facility will be collected in the 4000-gal laundry waste
drain tank at an input flow rate of 450 gpd. Laundry waste will be processed through an
evaporator and collected in a 2000-gal test tank for sampling, analysis, and discharge to
the Hudson River via the cooling tower blowdown line. The decontamination factors listed in
Table 3.4 were applied for radionuclide removal in the LWS.

3.5.1.4 Regenerant chemical subsystem

The chemical waste produced from the regeneration of the full-flow condensate polishing
system will consist of a dilute sodium sulfate solution. The waste will be stored in a
36,000-gal storage tank prior to transfer to the RCS. The staff calculated the collection time
to be about six days. From storage, the waste will be processed through the RCS evaporator
at a rate of about 4800 gpd. The staff calculated the decay time during processing to be about
0.8 day. The RCS evaporator distillate will normally be pumped to the condenser hotwell, but
a portion may be routed to the HLWS test tanks for polishing and ultimate discharge to the
Hudson River via the cooling tower blowdown line. The decontamination factors listed in
Table 3.4 were applied for radionuclide removal from RCS waste. The staff assumed that 10%
of the RCS evaporator distillate will be discharged to the environment. The RCS evaporator
bottoms will be routed to the radioactive solid waste system for solidification and disposal
by offsite burial.
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3.5.1.5 Liquid waste summary

Based on the staff's evaluation of the radioactive liquid waste treatment systems and the
parameters listed in Table 3.4, the staff calculated the release of radioactive materials in
liquid waste effluent to be about 0.19 Ci/year, excluding tritium and dissolved gases. On
the basis of experience from operating reactors, the staff estimates that about 340 Ci/year
of tritium will be released to the environment.

In comparison, the applicant estimated a radioactive liquid release, exclusive of tritium, of
0.065 Ci/year and a tritium release of 1200 Ci/year. The staff's estimated radioactive effluent
value differs from that of the applicant because of the staff's use of an adjustment factor
to account for anticipated operational occurrences. The applicant's higher tritium estimate
results from the assumption that all of the tritium produced will be released each year by
controlled discharge of BRS distillate. In the analysis, the staff considered that 10% of the
BRS evaporator distillate will be discharged.

The radionuclides expected to be released annually from the plant are given in Table 3.5.

Table 3.5. Calculated releases of radioactive materials
in liquid effluents from Greene County Nuclear Power Plant

(Ci/year)

Nuclide Ci/year Nuclide Ci/year

Corrosion and activation products Te-129 1.2(-4)
Cr-51 2.5(-4)e 1-130 6.0(-5)
Mn-54 6.0(-5) Te-131m 5.0(-5)
Fe-55 2.7(-4) 1-131 8.9(-2)
Fe-59 1.4(-4) Te-132 1.4(-3)
Co-58 2.5(-3) 1-132 1.8(-3)
Co-60 4.2(-4) 1-133 1.5(-2)
Np-239 6.0(-5) 1-134 1.0(-5)

Fission products Cs-134 6.6(-3)
Br-83 3.0(-5) 1-135 3.4(-3)
Rb-86 1.0(-5) Cs-136 1.8(-3)
Sr-89 5.0(-5) Cs-137 5.0(-3)
Sr-91 1.0(-5) Ba-137m 4.5(-3)
Mo-99 3.1(-2) Ba-140 2.0(-5)
Tc-99m 2.1(-2) La-140 2.0(-5)
Te-127m 4.0(-5) All others 1.0(-4)
Te-127 5.0(-5) Total except tritium 0.19
Te-129m 1.9(-4) Tritium release 340

5Exponential notation: 2.5(-4) = 2.5 X 10-4

Based on the staff's evaluation, the radioactivity in liquid effluents from the GCNPD will not
result in whole-body doses greater than 3 millirems per year or critical-organ doses greater
than 10 millirems per year, in accordance with Sect. II.A of Appendix I to 10 CFR Part 50.
Also, the radioactivity in liquid effluents from the site, exclusive of tritium and dissolved
noble gases, will be less than 5 Ci per year, and the whole-body and critical-organ doses
will be less than 5 millirems per year from the site, in accordance with the alternative to
Sect. II.D of Appendix I as provided in the Annex to Appendix I.

The staff concludes that the liquid waste treatment system will reduce radioactive liquid
effluents to as-low-as-practicable levels in accordance with 10 CFR Part 50.34a, Appendix I
to 10 CFR Part 50, and the Annex to Appendix I to 10 CFR Part 50. The staff, therefore,
concludes that the proposed system is acceptable.
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3.5.2 Gaseous wastes

The radioactive gaseous waste and plant ventilation systems will be designed to collect, store,
process, monitor, recycle, and/or discharge potentially radioactive gaseous wastes that will
be generated during normal operation of the plant. The systems will consist of equipment
and instrumentation necessary to reduce releases of radioactive gases and particulates to the
environment. The principal sources of gaseous waste will be the effluents from the radioactive
gaseous waste system, from the aerated vent and drain system, and from the steam-jet air
ejector. Additional sources of gaseous waste will be the ventilation exhausts from the reactor
containment and annulus, from solid waste and decontamination, and from fuel and turbine
buildings.

The principal system for treating gaseous wastes will be the radioactive gaseous waste system
(RGWS). The RGWS will collect and store fission-product gases stripped from the primary coolant
letdown and from the liquids collected in the reactor coolant drain tank and the primary-drains
transfer tank by processing in a two-bed charcoal-delay system operated at ambient temperature.
Except for the turbine building, ventilation air will be filtered through charcoal adsorbers,
if warranted by the iodine concentrations in the ventilation air effluent. Ventilation air
from the turbine building will be released without treatment. An internal recirculation
system consisting of high-efficiency particulate air (HEPA) filters and charcoal adsorbers will
be provided to process containment air prior to purging. Off-gas from the aerated vent and
drain system and charcoal bed adsorber purge will be processed through charcoal adsorbers prior
to release to the environment. Steam-jet air-ejector effluent will normally be released
directly to the environment but will be diverted through charcoal adsorbers when activity is
above a predetermined value. The gaseous waste and ventilation treatment systems-are shown
schematically in Fig. 3.7.

3.5.2.1 Radioactive gaseous waste system (RGWS)

The RGWS will be designed to collect and process gases stripped from the primary coolant and
from the hydrogenated liquids collected in the ractor coolant drain tank and primary-drains
transfer tank. The gases will consist mainly of hydrogen but will contain relatively small
quantities of radioactive gases, which will be stored for decay prior to release. The gases
will be dried and processed in a charcoal adsorber train that will adsorb iodine from the
process stream and selectively delay isotopes of krypton and xenon. The charcoal adsorber
train will consist of two ambient-temperature charcoal bed adsorbers, in series, each
containing 15,000 lb of charcoal. The gases will be filtered and collected in a receiver
tank from which the processed gases will be released to the environment via the ventilation
vent or routed to the makeup and purification system for reuse in the plant.

In its evaluation, the staff assumed that the charcoal beds will be operated at ambient
temperature and 1 psig. On the basis of the charcoal dynamic adsorption coefficients listed
in Table 3.4 and a flow rate through the system of 1.1 scfm, the staff calculated that the
decay times provided will be 100 days for xenon and 5.6 days for krypton.

3.5.2.2 Containment ventilation system

Radioactive gases will be released inside the containment when primary system components are
opened or when primary system leakage occurs. During normal operation, the gaseous activity
will be sealed within the containment but will be released during containment purges. The
staff assumed that the containment will be purged 24 times per year. Prior to purging, the
containment atmosphere will be recirculated through HEPA filters and charcoal adsorbers for
particulate and iodine removal. Following recirculation, the containment will be purged through
HEPA filters and charcoal adsorbers, if warranted by activity levels. The staff assumed
radionuclide removal during the recirculation phase to be based on a flow rate of 30,000 cfm,
system operation for 16 hr, a mixing efficiency of 70%, a particulate decontamination factor
(DF) of 100 for HEPA filters, and an iodine DF of 10 for charcoal adsorbers.

3.5.2.3 Ventilation releases from other buildings

Radioactive materials will be introduced into the plant atmosphere because of leakage from
equipment transporting or handling radioactive materials. The applicant proposes to include
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provisions to process ventilation air from the fuel, the annulus, and the solid waste and
decontamination buildings through HEPA filters and charcoal adsorbers when the building
activity levels are above a predetermined level. The staff estimated that 160 lb of primary
coolant per day will leak to the annulus building, with an iodine partition factor of 0.0075.
Small quantities of radionuclides will be released to the turbine building atmosphere based
on an estimated 1700 lb of steam leakage per hour. The turbine building releases will be
released unfiltered directly to the environment. The staff calculations assumed that effluents
from the fuel, the annulus, and the solid waste and decontamination buildings will be processed
through HEPA filters and charcoal adsorbers prior to release.

3.5.2.4 Main condenser air ejector

Off-gas from the main condenser air ejectors will contain radioactive gases as a result of
primary to secondary leakage. In its evaluation, the staff assumed a primary-to-secondary
leak rate of 100 lb per day. Noble gases and iodine will be contained in the steam generator
leakage and released to the environment through the main condenser air ejectors in accordance
with the partition factors listed in Table 3.4. During normal operation, the air ejector
exhaust will be monitored and released directly to the environment via the ventilation vent,
but the exhaust will be routed through the process vent HEPA filters and charcoal adsorbers
on an activity signal above a predetermined value.

3.5.2.5 Gaseous waste summary

Based on the staff's evaluation of the radioactive gaseous waste treatment and ventilation
systems and the parameters listed in Table 3.4, the staff calculated that the release of
radioactive materials in gaseous effluents will be about 1300 Ci per year for noble gases and
0.051 Ci per year for iodine-131. In comparison, the applicant estimated a total release of
980 Ci per year for noble gases and 0.023 Ci per year for iodine-131. The staff's higher
estimated value for noble gas releases is due to the assumed more-frequent purging of the
containment. The staff's higher estimated value for iodine-131 releases is due to the
assumption that there will be no charcoal filtration of the steam-jet air-ejector effluent.

The radionuclides expected to be released annually from the plant in gaseous releases are
given in Table 3.6.

Based on the staff's evaluation, the radioactivity in gaseous effluents from the GCNPD
will not result in a whole-body dose greater than 10 millirands per year for gamma
radiation, 20 millirads per year for beta radiation, or 15 millirems per year for radioiodine
and radioactive particulates, in accordance with Sects. II.B and II.C of Appendix I to
10 CFR Part 50. Also, the effluents from the site will not result in an annual gamma air
dose greater than 10 millirads, a beta air dose greater than 20 millirads, a release of
iodine-131 greater than 1 Ci, or a dose from radioiodine and radioactive particulates
released greater than 15 millirems, in accordance with the alternative to Sect. II.D of
Appendix I as provided in the Annex to Appendix I. The staff concludes that the gaseous
radioactive waste treatment and ventilation systems will reduce gaseous radioactive effluents
to as-low-as-practicable levels in accordance with 10 CFR Part 50.34a, Appendix I to 10 CFR 50,
and the Annex to Appendix I to 10 CFR Part 50. The staff, therefore, concludes that the
proposed systems are acceptable.

3.5.3 Solid wastes

The solid waste system will be designed to process two general types of solid wastes: "wet"
solid wastes that require solidification prior to shipment and "dry" solid wastes that
require packaging and, in some cases, compaction prior to shipment to a licensed burial
facility. Wet solid wastes will consist mainly of spent filter cartridges, demineralizer
resins, and evaporator bottoms that contain radioactive materials removed from liquid
streams during processing. Dry solid wastes will consist mainly of low-activity ventilation
air filters, contaminated clothing, paper, and miscellaneous items such as laboratory glassware
and tools. Miscellaneous solid wastes, such as irradiated primary-system components, will
be handled on a case-by-case basis, depending on their size and activity. The principal
sources of spent demineralizer resins will be one 35-ft3 fuel pool demineralizer, two 35-ft3
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Table 3.6. Calculated releases of radioactive materials in gaseous effluents
from Greene County Nuclear Power Plant

Release (Ci) per year

Waste gas Building ventilation Condenser
Nuclides processing air Total

system Reactor Auxiliary Turbine ejector

Kr-83m a a a a a a
Kr-85m a 2 2 a 1 5
Kr-85 270 2 a a a 270
Kr-87 a a 1 a a 1
Kr-88 a 2 4 a 2 8
Kr-89 a a a a a a
Xe-131m 2 4 a a a 6
Xe-133m a 11 1 a a 12
Xe-133 a 920 53 a 33 1000
Xe-135m a a a a a a
Xe-135 a 8 5 a 3 16
Xe-137 a a a a a a
Xe-138 a a 1 a a 1

1-131 a 4 .4 (- 4 )b 6.8(-3) 1.1(-3) 4.3(-2) 5.1(-2)
1-133 a 3.9(-4) 8.4(-3) 1.3(-3) 5.3(-2) 6.3(-2)

Co-60 7.0(-5) c 2.7(-4) c c 3.4(-4)
Co-58 1.5(-4) c 6.0(-4) c c 7.5(-4)
Fe-59 1.5(-5) c 6.0(-5) c c 7.5(-5)
Mn-54 4.5(-5) c 1.8(-4) c c 2.3(-4)
Cs-137 7.5(-5) c 3.0(-4) c c 3.8(-4)
Cs-134 4.5(-5) c 1.8(-4) c c 2.3(-4)
Sr-90 6.0(-7) c 2.4(-6) c c 3.0(-6)
Sr-89 3.3(-6) c 1.3(-5) c c 1.6(-5)

C-14 7 1 8
H-3 1200

Ar-41 25 25

aLess than 1.0 Ci/year noble gases, less than 10-4 Ci/year for iodine.
bExponential notation: 4.4(-4) = 4.4 X 10-4.
cLess than 1% of total.

cesium-removal ion exchangers, two 35-ft3 boron demineralizers, one 35-ft3 waste demineralizer,
three 50-ft3 purification demineralizers, and three 65-ft3 deborating demineralizers. Spent
resins from the demineralizers will be collected in the spent-resin hold tank.

When the resin is to be packaged, it will be sluiced to the waste sludge tank and then pumped
in batches to a shipping container for solidification. Concentrated wastes from the boron
evaporator, waste evaporator, laundry evaporator, and regenerant chemical evaporator will
be pumped to an evaporator bottoms tank. The waste will then be pumped in batches to a
shipping container for solidification. On the basis of its evaluation, the staff has determined
that about 1700 ft3 of wet solid wastes, containing about 1200 Ci of activity, will be
shipped offsite annually. The principal radionuclides in the solid wastes will be long-lived
fission and corrosion products, namely, Cs-134, Cs-137, Co-58, Co-60, and Fe-55. The applicant
estimated that the annual solid waste output for wet wastes will be 327 containers (50 ft 3)
containing about 500 Ci of activity. The containers will be shielded in casks, as required,
to reduce contact radiation levels.

Dry solid wastes will be packaged in 55-gal drums. Compressible wastes such as clothing and
rags will be compressed prior to packaging. The staff estimates the dry solid wastes to
total 600 drums per year with a total activity contents of 5 Ci. The applicant estimates the
dry solid waste output to be 300 drums per year containing negligible activity.
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3.5.3.1 Solid waste summary

On the basis of its evaluation of the solid waste system, the staff concludes that the system
design will accommodate the wastes expected during normal operations, including anticipated
operational occurrences.

The wastes will be packaged and shipped to a licensed burial site in accordance with NRC and

Department of Transportation regulations. From these findings, the staff concludes that the

solid waste system is acceptable.

3.6 NONRADIOACTIVE WASTE SYSTEMS

3.6.1 Chemical and biocidal effluents

Operation of GCNPP will result in the discharge of chemical wastes into the Hudson River. The
chemical wastes result from (1) the concentrating effect on the dissolved solids in the intake
water due to cooling tower evaporation and subsequent blowdown and (2) the addition of chemicals
to the various systems during reactor operation, which eventually are discharged into the
effluent stream.

A summary of chemicals discharged to the environment is given in Table 3.7. A detailed listing
of water quality data for the Hudson River is given in Table 2.5. A partial water analysis of
the Hudson River (intake water) and the results of the concentration produced by the cooling
towers are given in Table 3.8. The resulting increase in concentration of chemicals in the
river is also shown in this table.

Table 3.7. Chemicals added to liquid effluent
during plant operation

Maximum
Parameter total added

(lb/day)

Sodium hydroxide (NaOH) 1900
Sulfuric acid (H2SO4) 2500
Morpholine (C4 H, NO) (alternative) 0.9
Hydrazine (N 2 H 4) 0.2
Chlorine (Cd2) 3600
Ammonia 13

3.6.1.1 Condenser cooling system

Makeup water for the cooling tower will be supplied from the Hudson River (Fig. 3.3) at a rate
of about 19,040 gpm. Evaporation and drift will consume about 11,575 gpm of this amount, and
the blowdown will be about 7465 gpm. Because of the concentrating effect of evaporation, the
cooling tower water and, consequently, the blowdown will have a dissolved solids concentration
about 2.5 times that of the intake water. During short periods in the summer months, the
concentration factor will be as high as 2.77 (ER, p. 3.6-3).

The applicant plans to control biological fouling in the cooling, makeup, and service water
systems through the injection of chlorine, in the form of sodium hypochlorite, into each
system (ER, p. 3.6-4). The makeup line and service water system will be continuously chlorinated
at an approximate chlorine equivalent dosage of 1 ppm. Chlorination of the circulating water
system is planned for two 1-hr periods daily (ER, p. 3.6-4). Total residual chlorine in the
blowdown will be controlled by a feedback system to maintain a maximum concentration of 0.50 ppm
during the chlorination periods (ER, Sect. 3.6.3). These concentrations will result in free
residual chlorine concentrations well under EPA limitations (Sect. 5.3.3.2).
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Table 3.8. Maximum increase in chemical effluent concentration due to
cooling tower blowdown

Maximum
Maximum Cooling tower incremental

Parameter intake blowdown increase
concentration concentration in Hudson

(mg/liter)a (mg/liter)a River
(mg/I iter)b

pH (as pH units) 8.3 (7.5 avg) range of 6.5 - 8.5
Calcium (Ca) 28.8 116 0.7
Magnesium (Mg) 5.2 20 0.1
Sodium (Na) 11.2 155 1.0
Potassium (K) 1.7 6.5 0.04
Cadmium 0.005 0.02 <0.01
Chromium 0.026 0.11 <0.01
Copper 0.018 0.08 <0.01
Iron (Fe) 0.70 2.8 0.02
Manganese (Mn) 0.06 0.22 <0.01
Ammonia (NH 3) 0.44 1.7 0.01
Nitrate (NO 3 ) 0.94 3.6 0.02
Phosphate (P0 4 ) 0.82 1.6 0.01
Chloride (Cl) 22.5 208 1.3
Silica (SiO2 ) 5.9 24 0.2
Sulfate (SO4 ) 37.0 387 2.5
Zinc 0.07 0.28 <0.01
Chlorine

Total residual 0.5
Total dissolved solids (TDS) 402 1842 12

aSource: ER, Table 5.4-1.
bBased on a blowdown flow of 7600 gpm and a minimum river flow of 2660 cfs.

3.6.1.2 Filtered water treatment

Water for plant use, other than the condenser cooling system, will be treated by passing it
through diatomaceous earth filters, activated carbon filters, and, finally, a demineralizer
train. A maximum of about 8 tons of material will be produced per month. All pretreatment
sludges will be disposed of offsite by a licensed waste disposal contractor.

3.6.1.3 Demineralizer regeneration

The demineralizer system will consist of two cation, two anion, and two mixed-bed ion exchange
units arranged in two parallel trains. Each train has a 200-gpm demineralizing capacity.
Cation and anion exchange resins will require approximately daily regeneration. Mixed-bed
resins will require regeneration about once every 18 days. The applicant anticipates using
67,500 lb (93%) H2SO4 and 97,000 lb (50%) NaOH each month. Demineralizer regeneration wastes
will be mixed with auxiliary boiler blowdown and drainage from the chemical storage area in
a batch-waste neutralizing tank. These wastes will then be treated with caustic or acid to
achieve a pH between 6.5 and 8.5 before mixing with cooling tower blowdown and discharging
to the Hudson River. Wastes will average about 234,200 gal per month, with a maximum of about
1,400,800 gal per month.

The condensate polishing system will consist of mixed-bed demineralizers designed to remove
corrosion products and other impurities from the condensate stream. The applicant anticipates
that these demineralizers will require about ten regenerations per month, with each regeneration
producing about 20,000 gal of waste. These regenerations will require about 12,120 lb (93%)
H2S04, 17,860 lb (50%) NaOH, and 1422 lb (28%) NH3 each month (ER, p. 3.6-6). The liquid
regeneration wastes will be neutralized and pumped to the radioactive liquid waste system
(Sect. 3.5.1).
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3.6.1.4 Auxiliary boiler blowdown

To supply steam for various plant uses during the last three years of construction, and,
subsequently during maintenance and refueling periods, auxiliary boilers will be used. Minor
amounts of hydrazine and morpholine will be added to the boiler water to prevent corrosion
(Table 3.7). Because of the limited water treatment that may be available during plant
construction, phosphate (117 lb per month) may also be added to prevent corrosion and scale
formation. However, no phosphate will be used during plant operation. During boiler operation,
a continuous blowdown of about 5 gpm for two boilers (8 gpm maximum) will be neutralized and
discharged to the permanent sediment detention basin during the construction period but will
be combined with the cooling tower blowdown during plant operation (ER, Sect. 3.7-2).

3.6.2 Sanitary wastes and other effluents

3.6.2.1 Temporary and permanent sewage

A package sewage-treatment plant will be used to handle sanitary wastes during construction
and plant operation. The selection of the exact process to be used will not be made until
about :ne year before construction begins, but the effluent quality, as a minimum, will meet the
U.S. EPA standards (40 CFR Part 133). The capacity of the plant will be sufficient to handle
sanitary wastes produced by the peak work force of about 2100. During plant operation, the
effluent will be chlorinated to a free residual level of 1 to 2 mg per liter and then discharged
to the cooling tower blowdown.

3.6.2.2 Gaseous and particulate emissions

Minor amounts of nonradioactive gaseous emissions will be produced intermittently by the
auxiliary boilers and the standby diesel equipment; both burn No. 2 fuel oil. The emissions
and operational schedules are shown in Table 3.9.

Table 3.9. Auxiliary equipment emissions

Emission
(tons/year)

Boilersa

Sulfur dioxide 102
Nitrogen oxide 43
Particulates 15

Standby diesel generatorsb

Sulfur dioxide 0.86
Nitrogen oxide 5.0
Particulates 0.09

Standby diesel fire pump

Sulfur dioxide 0.028
Nitrogen oxide 0.17
Particulates 0.003

aBased on both boilers in operation 2
months/year.

bBased on a testing schedule of 2
hr/month.

cBased on a testing schedule of 30

min/week.

Source: ER, Table 3.7-1.
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It is assumed that ambient-air-quality standards (Federal and State) for particulates at the
Cementon site will be attained in accordance with the Clean Air Act of 1970 (as amended) by
the time the plant is operational. Furthermore, air-quality-maintenance plans developed by
the State in accordance with the Clean Air Act will ensure the maintenance of the attained
particulate standard in the area. Therefore, the staff concludes that the emissions from
the cooling tower and the boilers will be within State standards and expects that no significant
deterioration in ambient-air quality from these sources will occur in the Cementon area.

3.7 TRANSMISSION SYSTEMS

3.7.1 Switching station

The 345-kV switchyard will be constructed within the property boundary of the GCNPP, about
700 ft from the main generator transformer (ER, Fig. 2.1-2). This facility will cover an area
of 2.5 acres.

3.7.2 Transmission lines

The preferred transmission line route described in the ER has been modified by the applicant. 1

The following description of transmission facilities is based on this most recent information.

The GCNPP will be connected to the existing Niagara Mohawk Corporation substation at Leeds by
two, 12.9-mile, 345-kV circuits (Fig. 3.8). From the plant site, a 300-ft right-of-way con-
taining the two circuits on parallel, single-circuit structures will extend in a northerly
direction about 6.7 miles to a point intersecting the existing Roseton-Leeds 345-kV power
lines operated by Central Hudson Gas and Electric Company (CHGEC). At the point of inter-
section, the CHGEC circuit will be opened, and its northern end will be connected to one of
the new GCNPP circuits. The southern end of the disconnected CHGEC circuit and the second
GCNPP circuit will be connected to new transmission lines running parallel to the existing
Roseton-Leeds corridor on double-circuit structures placed in a 180-ft parallel corridor for
the first 1.1 miles and then in a joint corridor for 4.4 miles. (A parallel corridor is
separated from an existing right-of-way by an intervening strip of vegetation, which will vary
in width. A joint corridor represents an expansion of an existing right-of-way and, upon
completion, will be managed as a single corridor.) About 0.7 mile west of the Leeds sub-
station, the two circuits originating at the GCNPP will be connected to independent single-
circuit towers located in a new 300-ft right-of-way extending to the substation. The relocated
CHGEC circuit will be reconnected to the existing Roseton-Leeds transmission structures for
the remaining distance to the substation. The GCNPP transmission lines will parallel an
existing CHGEC 69-kV transmission line west of Van Luven Lake for about 1.5 miles, will
parallel the Roseton-Leeds corridor for about 1.1 miles, and will occupy a joint corridor with
the Roseton-Leeds transmission lines for about 4.4 miles.

About 475 transmission structures will be used along the proposed corridor. The applicant plans
to use several types of tower structures as needed; for example, steel pole structures between
the plant and the summit of Kalkberg Ridge, along the joint corridor with the Roseton-Leeds
345-kV transmission line, and in the vicinity of the Leeds substation; steel lattice towers in
areas of low visibility between Kalkberg Ridge and the junction with the Roseton-Leeds trans-
mission line; and steel pole H-frame structures in areas of high visual sensitivity such as road
crossings. A detailed description of the structures and corridors for the preferred and
alternative transmission line routes is contained in the applicant's Article VII application.'

3.7.3 Access roads

Two types of access roads will be constructed for the transmission lines: permanent roads,
where maintenance equipment must have access when the lines are operational, and temporary
routes, where access is needed primarily for the benefit of construction personnel (ER,
Sect. 4.2.1.3).

Access to the base of each tower is required during line construction. To minimize adverse
impacts in those areas, temporary access roads will be located, where possible, off the
right-of-way, making full use of existing public and private roads and trails and using the
path of least resistance with regard to terrain, vegetation, and land use. To reduce the
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impact of the permanent access roads, none will be constructed in areas that are under active
cultivation, seasonally wet, of rugged terrain, near major streams, or at scenic or heavily
traveled highways.

3.8 TRANSPORTATION CONNECTIONS

3.8.1 Railroad spur

A main north-south line of ConRail passes by the site, adjacent to U.S. Rt. 9W (ER, Fig. 2.1-2).
Either an existing siding will be upgraded and extended or a new siding will be installed from
this branch to the site.

3.8.2 Access road improvements

The applicant has determined that the section of U.S. Rt. 9W running from Saugerties to Catskill
(Fig. 3.9) is inadequate to accommodate the additional traffic that would be generated by con-
struction of the GCNPP. To provide adequate access to the site, the applicant has conducted
a study of alternate access improvements2 and has proposed four alternatives.3 Two additional
alternatives suggested during the hearings ("Joint Hearing Transcripts," p. J-14514) are
currently under study by the applicant. None of the six alternatives being considered has
been designated as the applicant's preferred alternative.

3.8.2.1 Existing roadways

The existing roadways provide good access to the general vicinity of the site since 1-87 runs
through the area, generally parallel to the Hudson River (Fig. 3.9). However, traffic from
1-87 must exit onto local roads at either the Catskill or Saugerties interchanges. From these
two points, traffic must move to the site through one of the two villages and then along U.S.
Rt. 9W. Traffic moving from the north would be channeled through the village of Catskill via
Rts. 23, 23B/145, and U.S. Rt. 9W. Major restrictions in the Catskill area include the nar-
row roadway along Rt. 23B/145 that serves as a main artery to the central business district,
a congested commercial district along U.S. Rt. 9W between its junction with Rt. 23 and
Rt. 23A, and a traffic light and poor intersection at the junction of U.S. Rt. 9W and West
Bridge Street (Rt. 385). In the Saugerties area, traffic from the south would be channeled
via U.S. Rt. 9W/32 and Rt. 212/32 through the central business district of the village. This
portion of the route is already congested by narrow streets, high traffic demand, sharp turns,
and on-street parking. U.S. Route 9W/32 south of the village is a narrow two-lane road with
frequent sharp turns, a 1/4-mile grade of 5% to 6%, and a narrow steel bridge over Espos
Creek. Route 212/32 west of the village passes through a narrow rock cut and crosses the
ConRail tracks at grade.

The 9.6-mile stretch of U.S. Rt. 9W that runs from the village line north of Saugerties to
U.S. Rt. 9W/23A intersection south of Catskill is a narrow, winding, two-lane road tucked
against a steep ridge to the west for much of its length. The pavement is about 20 ft in
width, and road shoulders are extremely narrow or nonexistent. In the hamlet of Cementon,
most of the side streets have very steep grades to the highway, and movement onto U.S. Rt. 9W
is difficult because of poor visibility, steep grades, awkward angles of intersection, and
extremely slippery conditions during winter months. As the road passes through the Cementon
area, it crosses the ConRail tracks via two underpasses located at approximately 900 curves
in the road. Traffic is restricted to one-way movement through the underpasses; a stop-
light on each side controls the flow. The southernmost underpass has a clearance of 12 ft
10 in., whereas the one directly west of the site has a clearance of only 11 ft 10 in. The
applicant estimates that a minimum clearance of 14 ft 6 in. would be needed for passage of
major construction equipment (Article VII application, p. 6.3-29).1

Inadequate traffic flow capacity on existing U.S. Rt. 9W between Saugerties and Catskill is
the principal reason the access improvement alternatives were proposed, although serious
traffic bottlenecks in Saugerties and Catskill were also a factor. The 3% average annual
traffic growth rate used by the applicant in making projections for U.S. Rt. 9W appears to
overstate the case for this section of the state. Despite an average 2.9% growth rate on
the Rip Van Winkle Bridge and a 7% growth rate on the Catskill Thruway interchange since 1960,
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traffic growth on this section of U.S. Rt. 9W has not occurred. In fact, the average daily
traffic level is about the same as it was 16 years ago, as shown below:

Average annual daily traffic
Year (U.S. Rt. 9W between Saugerties and Catskill)

1960 2972

1962 3200

1967 3150

1971 2700

1973 2800

1976 2850

Source: Emil Skogland, Region I Planning and Development
Group, New York State Department of Transportation, Jan. 1,
1978.

3.8.2.2 Alternate Rt. 1B

This route would consist of a new, permanent bypass of the hamlet of Cementon, running east
of the present U.S. Rt. 9W, an upgraded section of U.S. Rt. 9W, and a new permanent bypass
of the village of Catskill routed through the Catskill Creek Gorge (Fig. 3.9). Route 1B
would depart the existing U.S. Rt. 9W in the vicinity of its present junction with the Malden
Turnpike and run north-northeast along the east side of the ConRail tracks for about
3.3 miles where it would intersect the main plant entrance road. The route would then con-
tinue about 3.7 miles in a northerly direction where it would rejoin U.S. Rt. 9W about
1 mile north of Embought Road. The existing road from this point to U.S. Rt. 9W/23A
intersection (about 1.6 miles) would be upgraded. A new bypass of the village of Catskill
would be built running north from Rt. 9W/23A intersection to Rt. 23/23B interchange, a dis-
tance of about 1.9 miles. The new and upgraded roadway would be 44 ft wide (two 12-ft
travel lanes and two10-ft shoulders) and would have a total length of about 10.5 miles.
A climbing lane 12 ft wide would add additional width to part of the Catskill bypass ("Joint
Hearing Transcripts," p. J-13516). The route would cross the western end of Bristol Beach
State Park (currently undeveloped), a number of secondary roads, the property of the Cementon
Sportman's Association, the properties of three cement companies, the ConRail tracks north
of Embought Road, Rt. 23A, and Catskill Creek. Bridges, overpasses, or grade separations
will be built across at least three roads in the vicinity of the Lehigh Portland Cement
Company, and bridges across the ConRail tracks and Catskill Creek will also be constructed.
The route passes through three cement waste piles on the properties of the Lehigh and Marquette
cement companies and passes along the western edge of the Port-o-let sludge disposal area,
about 0.2 mile south of Embought Road. In addition to the new and upgraded roadways, nineteen
spot improvements to existing roadways in the Saugerties and Catskill areas will be made to
improve traffic flow to the construction site.4

3.8.2.3 Alternate Rt. 2T

Alternate Rt. 2T would follow essentially the same routing as Rt. 1B for most of its length,
but would consist of temporary, paved driveways restricted to construction-related traffic
and controlled by gates and flagmen. The first of these driveways would run north from the
Malden Turnpike/U.S. Rt. 9W junction to the site; the second driveway would run northwest
from the site for about 0.3 mile, then turn sharply northeast and follow the same general
route as Rt. 1B to the junction with U.S. Rt. 9W north of Embought Road ("Joint Hearing
Transcripts," pp. J-13504-506). The approximate 1.6 miles between this junction and U.S.
Rt. 9W/23A intersection would be upgraded in a similar fashion to that proposed for Rt. 1B.
The third driveway would run from U.S. Rt. 9W/23A intersection, through Catskill Creek Gorge,
to Rt. 23/23B interchange. The driveways would be built as temporary roads, 30 ft wide (two
11-ft travel lanes with two 4-ft shoulders), and would be restricted to construction-related
traffic. No overpass across the Lehigh Portland Cement Company's haul road would be needed
west of the site since the north and south access roads would not be connected. The bridge
over Catskill Creek would be removed after completion of the GCNPP. At the end of con-
struction, the pavement of the private driveways would be removed at the land owner's option.
Spot improvements associated with Rt. R2T would be similar to those for Rt. 1B.
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3.8.2.4 Alternate Rt. 2TB

Alternate Rt. 2TB would be identical to Rt. 1B with the exception that the Catskill Creek
Gorge bypass from U.S. Rt. 9W/23A to Rt. 23/23B would be built as a temporary, paved driveway
to be used only by construction-related traffic.

3.8.2.5 Alternate Rt. III (Park and Ride)

Alternate Rt. III would provide a shuttle-bus service from six pickup points located near
Saugerties and Catskill. Parking lots would be provided at five of these pickup points and
would provide parking space for about 1600 cars. Eight spot improvements along existing road-
ways would be made to improve traffic flow, including the upgrading of about 1.65 miles of
the Malden Turnpike. An access road which would connect U.S. Rt. 9W to the site would be
built north of the Lehigh Portland Cement Company's buildings to provide access for delivery
of construction materials ("Joint Hearing Transcripts," p. J-14941). This roadway would be
a two-lane driveway with 20 to 24 ft of pavement.

3.8.2.6 Alternate Rts. 1BR and 2TR

Alternate Rts. 1BR and 2TR are identical to Rts. 1B and 2T, respectively, except for the rout-
ing of the Catskill bypass. For both Rts. 1BR and 2TR, a permanent bypass (the Catskill
Industrial Bypass) is proposed to run north-northeast from the junction of U.S. Rt. 9W/23A
for about 0.2 mile, turn east for about 0.3 mile, and then run northeast along the west side
of the ConRail tracks for about 0.6 miles, rejoining U.S. Rt. 9W just to the south of the
present U.S. Rt. 9W bridge over Catskill Creek (Joint Hearing Exhibit J-122). Alternate Rts.
1BR and 2TR would include eight spot improvements in the Catskill vicinity.

3.8.3 Pipelines

Makeup water pumps for construction water use will be installed on the bank of the Hudson
River, and a service line will connect these pumps to the construction water storage tank
(ER, Sect. 4.1.1.1.4).

REFERENCES FOR SECTION 3

1. Power Authority of the State of New York, Greene County Nuclear Power Plant -Leeds,
345 kV Transmission Lines. Application to the State of New York Public Service Com-
mission for Certificate of Environmental Compatibility and Public Need, June 1978.

2. Parsons, Brinckerhoff, Quade & Douglas, Inc., Environmental Impact Assessment. Access
Improvements - Cementon Site. Greene County Nuclear Power Plant, prepared for Power
Authority of the State of New York, August 1977, joint hearing exhibit J-118.

3. Letter from V. J. Cassan, Power Authority of the State of New York, to F. J. Coufal et
al., Feb. 24, 1978.

4. Ref. 1, pp. 14-19.

5. Ref. 1, Fig. 15.



4. ENVIRONMENTAL IMPACTS OF CONSTRUCTION

4.1 LAND USE

A total land area of about 657 acres will be subjected to the construction of onsite facilities
and transmission lines from the Greene County Nuclear Power Plant (GCNPP) to the Leeds sub-
station. The construction of plant facilities and site access roads will disturb 284 acres;
211 acres will be cleared. The transmission line rights-of-way from GCNPP to the Leeds sub-
station will affect 373 acres, and access improvements will probably affect from 17 to
162 acres. The acreages and land-use types affected by the construction of the GCNPP and
related facilities are given in Tables 4.1, 4.2, and 4.4.

4.1.1 Plant site

The use of the site for a nuclear facility will preclude the use of 284 acres of land for
other development. During construction, 211 acres will be cleared, resulting in the removal
of 59 acres of forest and 101.5 acres of shrub cover from production. Since most of the
timber is not marketable, as much of it as possible will be chipped for mulching. Tree stumps
will be buried along with other noncombustible wastes in a designated disposal area on the
site. Since there are no agricultural activities within site boundaries, construction ac-
tivities will not result in a loss of agricultural production from Greene County. In addition,
no historical or archaeological landmarks are located on the site. About 167.5 acres disturbed
by onsite construction activities will be landscaped after construction is completed. The
transmission line right-of-way will require 6.5 acres onsite.

Subsequent to clearing, about 400,000 yd 3 of soil will be excavated and used to fill in low
areas of the site for plant foundations. An estimated 250,000 yd3 of rock will be excavated
during the leveling of the site for plant foundations; this rock will be crushed and used as
backfill for access roads, rail sidings, switchyards, above-foundation grades, and low areas.
An additional 100,000 to 500,000 yd 3 of select structural fill material will be procured and
transported from an offsite source, as required for certain plant structures.

Throughout the construction phase,.measures will be implemented to minimize soil erosion and
sediment runoff. Cleared land areas will be graded and stabilized by seeding, sodding, and/or
mulching; a 1-acre settling basin, diversion dikes, straw-bale sediment barriers, and grassed
waterways will be installed to control surface runoff.

The impacts of site acquisition and construction on residential structures and on the Lehigh
Portland Cement Company are discussed in Sect. 4.4. Since the site is located in an indus-
trialized area, construction noise is not expected to have a significant impact on surrounding
land uses.

4.1.2 Transmission lines

The proposed 345-kV transmission line corridor between the GCNPP site and the Leeds substation
(Fig. 3.8) would be about 12.9 miles long and would require about 373 acres of land (Table 4.2).
About 42% of the acreage would be either parallel to, or in a joint corridor with, existing
power lines. Land use along the preferred corridor is dominated by forest and brush cover,
with agricultural land, heavy manufacturing, and wetlands accounting for most of the remaining
area (Table 4.3). Near Cementon, the transmission lines traverse industrial and quarry lands
associated with cement company operations. The applicant has routed the preferred corridor
over quarries that are, or soon will become, exhausted under foreseeable economic conditions.
Thus, construction of the transmission lines should have little impact on future quarry
operations.

4-1
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Table 4.1. Acreage disturbed because
of construction

Type A cresb

Area within property boundarya 263 .0c

Area to be cleared 211.0
Construction parking 15.0
Laydown area 38.0
Construction offices 1.5
Batch plant 6.5
Warehouse
Barge slip and staging
Sediment detention basin
Sewage treatment building

1.5
1.5
1.5
0.0

aTable 5.8-1 of the ER lists area occupied
by permanent facilities.

b Estimates to the nearest one-half acre.
cThe most recent estimate of site acreage

is 284 acres ("Joint Hearing Transcripts," p.
J-20408), but no breakdown of the total
value is given.

Source: ER, Table 4.1-1.

Table 4.2. Land areas used by proposed and existing transmission lines

Transmission line segmentsa
Right-of-way Total

A-E E-E' E' F-G G-l' I'-J

Length (miles)

New 2.0 3.2 0.7 5.9
Parallel 1.5 1.1 2.6
Joint 4.4 4.4

Width (ft)

New 300 300 300 180 150 300
Existing 100 150b 150

Area (acres)

New 72.7 116.4 25.5 214.6
Parallel 54.6 24.01 78.6
Joint 80.0 80.0
Existing 18.2 20.0 80.0 12.7 130.9

Cumulative segment totals 72.7 72.8 116.4 44.0 160.0 38.2 504.1

aSee Fig. 3.9 for location of transmission line segments.
bThe existing right-of-way is 150 ft wide with a 100-ft vegetated reserve along its western side.
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Table 4.3. Land use along preferred transmission corridor

Use Length Area
(miles) (acres) Percentage of total

Brush cover under 30 ft tall 1.4 44.1 14.0
Forest cover over 30 ft tall 7.7 191.9 60.8
Inactive agriculture 0.3 2.7 0.9
Active cropland/cropland pasture 1.3 25.6 8.1
Heavy manufacturing 0.5 17.2 5.4
Extractive; mineral, cement, clay 0.3 9.6 3.0
Bogs, shrub, and wooded wetlands 0.8 18.3 5.8
Streams, rivers, natural water bodies 0.1 1.8 0.6
Residential, resorts 0.4 2.3 0.7
Highway, limited access 0.1 2.3 0.7

Total 12.9 315.8 100.0

aThis total does not take into account the acreage of the Roseton-Leeds reserve that
would be used for a joint corridor.

Source: Power Authority of the State of New York, Greene County Nuclear Power
Plant - Leeds, 345 k V Transmission Lines. Application to the State of New York for
Certificate of Environmental Compatibility and Public Need, June 1978, Table 4-3.

The preferred corridor will require the removal of two homes and a campground swimming pool.
Agricultural land that is crossed by the corridor can be returned to production after con-
struction, with the exception of areas occupied by transmission tower bases. The transmission
lines will have 23 road crossings, including 1-87, U.S. Rt. 9W, State Rts. 23 and 23A, and the
Mohican Trail. Kaaterskill Creek, Catskill Creek, and Canoe Lake are the largest water bodies
crossed by the lines.

The applicant has assessed potential visual impacts along the route by using a system developed
by the U.S. Forest Service1 and has considered the information so obtained as an important
element in selecting the preferred route. In areas regarded as visually sensitive (e.g.,
crossings of 1-87, State Rt. 23, the Mohican Trail, Catskill Creek), the applicant plans to
use steel H-frame structures and vegetative screening to reduce the visual impact. In the
vicinity of Cementon, the applicant has selected a route that avoids paralleling U.S. Rt. 9W
or the Hudson River for any extensive length. The preferred corridor is routed to ascend
Kalkberg Ridge immediately west of Rt. 9W in an area where the industrial facilities of
Cementon dominate the view, thus minimizing the visual impact of the transmission lines. Along
the northern portion of the preferred route, the use of a joint corridor with the Roseton-Leeds
transmission lines- reduces visual impact by avoiding the necessity of constructing entirely
new crossings in visually sensitive areas such as the Mohican Trail and 1-87.

Table 4.2 shows that segment F-G of the transmission line runs for 1.1 miles in a 180-ft
corridor parallel to the existing Roseton-Leeds 345-kV lines. Since a 100-ft vegetated
reserve will separate the existing from the proposed corridor, a total corridor width of
430 ft will be created along this segment. The applicant states that joint use along this
segment (and other portions of the proposed corridor) would not represent a dramatic reduction
in potential adverse impacts since low visual impacts would occur with or without a joint
corridor.2 The staff is concerned that the proposed corridor would needlessly impact 17 acres
of land which would not be required with a joint corridor. Unless the applicant can demon-
strate that the vegetated reserve that would be left between the two corridors would be ef-
fective in screening the combined corridor or would have some benefit to wildlife habitat,
the staff recommends that a joint corridor be constructed along segment F-G similar to that
proposed for segment G-I'.

The staff concludes that the applicant's preferred route will have a minimal impact on land
use within the region. The applicant's plans to mitigate the visual impact of the preferred
corridor by selective routing, vegetative screening, and use of parallel and joint corridors
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appears, in general, to offer the least visual intrusion of the alternatives considered. The
staff recommends that serious consideration be given to use of a joint corridor, rather than
a parallel corridor, along the 1.1-mile length of segment F-G.

4.1.3 Impacts of access road improvements

The impacts of construction of alternative routes 1B, 2T, 2TB, 1BR, and 2TR (Sect. 3.8.2) on
land use are very similar since all routes have major sections in common and have about the
same total length (Table 4.4). The major difference in lands affected by the different
alternatives occurs in the bypass route around the village of Catskill. Alternatives 1B, 2T,
and 2TB would all have a bypass that would run through a relatively undeveloped area west of
Catskill (the Catskill Creek Gorge), which is currently used for truck farming and open space.
Alternatives 1BR and 2TR would have a bypass that would run southeast of Catskill parallel to
the ConRail tracks through an area that is at least partially suitable for light industry
("Joint Hearing Transcripts", p. J-13585).

Table 4.4. Land areas disturbed by access improvement alternatives

Alternative route

Use [acres (%)I

1B 2T 2TB 1BR 2TR

Industrial 75 (46) 48 (46) 70 (46) 71(47) 48 (47)

Open 42 (26) 27 (26) 40 (26) 35 (23) 23 (23)

Low-density
residential 19(12) 13 (12) 18(12) 20 (13) 13(13)

Medium-density
residential 16 (10) 11(10) 15 (10) 15 (10) 10 (10)

Recreational 5 (3) 3 (3) 5 (3) 5 (4) 4 (4)

Commercial 3 (2) 2 (2) 3 (2) 3 (2) 2 (2)

Agricultural 2(1) 1 (1) 2(1) 1 (1) 1 (1)

Total area, 8

acres 162 105 153 150 102

Total length,
miles 10.5 10.0 10.5 9.7 9.2

"Basis for area calculation: lengths of route for each land use shown in Figs. 4 and 13
of Parsons, Brinckerhoff, Quade & Douglas, Inc., Environmental Impact Assessment.
Access Improvements - Cementon Site. Greene County Nuclear Power Plant (prepared
for the Power Authority of the State of New York, August 1977); widths assumed to be
100 ft for permanent roadway sections and 68 ft for temporary roadway sections; all
totals adjusted to agree with applicant's latest total area estimate for 1 B of 162 acres
("Joint Hearing Transcripts," p. J-20132.)

Alternatives 2T, 2TB, and 2TR all include sections of private driveways (i.e., temporary roadways)
which would be partially removed upon completion of the GCNPP at the owner's option. Since
these driveways would be narrower than proposed permanent roadways, and would therefore require
less land area for construction, their short-term impact during the construction period should
be less. The long-term impact should also be less than that of the permanent alternatives
since the pavement may be removed and the land converted to other uses. Since the applicant
plans to leave the roadbeds in place, but remove the pavement at the owner's option, conversion
of the land to some other use still remains a possibility.
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Although the applicant has not given a detailed breakdown of the areas of each land use type
occurring along each route, the staff has estimated such areas using maps provided by the
applicant.3 Although staff estimates do not take specific construction details into con-
sideration, the values in Table 4.4 give an approximation of the relative impacts of each
alternative. Alternatives 2T and 2TR, which have the greatest amounts of private driveways,
would require the smallest amounts of land (105 and 102 acres respectively), whereas the alter-
native requiring the most land (162 acres) would be 1B, which provides permanent roadway its
entire length.

All five alternatives run through the western end of Bristol Beach State Park, a potential
recreation area. No plans to develop this park have yet been made, and if it were developed,
the alternatives would have the positive impact of providing access to the area.

Alternative. III (Park and Ride) would have minimal impact on land use since it uses existing
roadways. Small areas associated with construction of parking lots (about 9 acres) and the
use of about 8 acres of land north of the Lehigh Portland Cement Company for a construction
equipment access road would account for the major areas affected.

The staff concludes from the foregoing analysis that, from a land-use point of view, (1) alter-
native III would have the least impact of the proposed alternatives for access improvements;
(2) alternatives 2TR and 2T are considered preferable to alternatives 1B, 1BR, and 2TR since
they have the greatest lengths of temporary driveways and, except for alternative III, use
the smallest amounts of land; (3) alternative 2TR is considered preferable to 2T since it
is routed along the ConRail tracks in the vicinity of Catskill and therefore appears to be
more compatible to current land use than is alternative 2T.

4.1.4 Railroad spurline

Plans for the provision of rail access to the site include the upgrading and extension of an
existing siding near the site or the installation of a new siding from the main railroad line.
The extension of an existing siding would not alter the land use of areas outside the site
boundaries. The construction of a new siding would result in the displacement of some residen-
tial dwellings along the access road to the Alpha Portland Cement Company and the permanent
removal of this area from other uses.

4.2 WATER USE

4.2.1 Surface water

4.2.1.1 Onsite water bodies

The construction of permanent plant facilities necessitates the draining and filling of several
small onsite water bodies, including a 1.6-acre perennial impoundment, a 0.9-acre pond, and
3.6 acres of ephemeral or intermittent sumps and intermittent standing-water areas. This
draining and filling will reduce depression storage in the lower drainage area (ER, Fig. 2.5-29)
and increase runoff. The diversion of the lower portion of a 1-mile creek that flows through
the site will improve drainage and tend to reduce maximum and minimum flow rates in the creek.
An existing industrial impoundment may be relocated to facilitate the construction of the
cooling tower.

4.2.1.2 Hudson River estuary

During plant construction, an estimated 450 gpm of water will be pumped from the Hudson River
estuary, treated in a package water treatment plant, and used for domestic purposes, concrete
batching, hydrotesting, and miscellaneous construction uses. Withdrawal at this rate would
exert negligible impact on the tidal and freshwater inflows in the Hudson River.

The principal impact of construction on the Hudson River estuary is increased surface runoff
and turbidity associated with dredging for the makeup water pumphouse, the discharge pipeline,
and the barge docking slip. About 20,000 yd3 of material will be dredged from portions of the
Hudson River bank and bottom in the vicinity of the site. An estimated 2% of the bottom
material will be lost to the river as suspended solids (ER, Sect. 4.1.2).
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4.2.2 Groundwater

Excavation to depths below the existing water table will require dewatering for the placement
of foundations. Dewatering will temporarily disrupt groundwater flows and elevations in the
immediate area; however, other groundwater users will be unaffected because of the impervious
estuary. The placement of concrete in excavated areas will slightly alter groundwater flow
patterns but will not affect the overall direction of the flow.

4.3 ECOLOGICAL IMPACTS

4.3.1 Terrestrial

4.3.1.1 Plant site

Since the site has been impacted by past industrial activities, drainage, vegetation, and
soils in the general area have already been significantly altered from their original state.
Efforts to maintain the area along the Hudson River in as natural a state as possible during
construction should help to reduce the visual impact of the facility on persons viewing the
site from both the east shore of the Hudson and those traveling along the river by boat. Most
of the upland vegetation will be preserved, and trees and shrubs will be planted to establish
visual continuity within the shrub/woodland character.4 Measures proposed by the applicant to
control soil erosion and sediment runoff during construction include (1) stabilizing exposed
surfaces with seed, mulch, and other cover; (2) installing a sediment detention basin, diver-
sion dikes, and grassed waterways to control runoff; and (3) using straw-bale sediment barriers,
riprap, and other structures in critical areas (ER, Sects. 4.1.1.1.6, 4.1.2, 4.1.3, and
4.1.4.1). If the control measures proposed by the applicant are implemented in a manner that
takes into account the topography of the site (e.g., natural drainage patterns, steepness of
slope) and the nature of the soils, then the impacts due to erosion and runoff during the
construction of the plant should be minimal.

Construction of the proposed plant will require the clearing of 77 ha (191 acres) of the
106 ha (263 acres) of land within the property boundary (ER, Sect. 4.3.1). On the land to be
cleared, the major plant communities are the dogwood shrub vegetation type and wooded areas
(Table 4.5). Since Greene County has a total of about 81,000 ha (200,000 acres) of forests
the permanent loss of 17.6 ha (43.5 acres) of woods for construction is an insignificant part
of the total. Most of the vegetation to be cleared is in middle seral stages of secondary
succession, and none of it appears to be unique to either the region or the general study
area. About 10% of the vegetation at the site is already stressed as a result of nearby
cement plants and of disease. Adherence to the sediment and erosion control methods described
previously should minimize construction impacts on the adjacent uncleared land. Upon com-
pletion of construction, about 67.8 ha (167.5 acres) of the cleared land will be landscaped,
leaving the remaining 17.6 ha (43.5 acres) (which will be covered by permanent facilities)
free of vegetation during the 30-year life of the plant. Railroads and roads within the site
account for 6.9 ha (17.0 acres) of the land that will be committed during the time the plant
is operating.

The impacts on resident and transient fauna are both direct and indirect. Direct results will
include an unquantifiable increase in road kills of mammals, amphibians, and reptiles due to
traffic. Also, many of the less mobile organisms (herpetofauna and fossorial mammals) will be
destroyed during construction activities. More mobile animals will migrate from the site as
construction activities increase, but many of these will return as construction ceases and
landscaping is initiated. Due to the proximity of the cement plants, many of the organisms
currently inhabiting the site are already habituated to the presence of humans and machinery
and should be less affected by construction activities than organisms in a more pristine region.

Indirect effects on wildlife are associated with the loss of 211 acres of habitat during con-
struction, with a total of 43.5 acres to be free of vegetation during the 30-year life of the
plant. The loss of this amount of habitat is small compared with the total range of most
species reported at the site. The major impact will be on migratory wildlife, particularly on
ducks that use Duck Cove for a resting and feeding area during migrations (Fig. 2.10). The
staff is of the opinion that these birds will avoid this region during the period of con-
struction but will be able to find suitable alternative sites within acceptable distances
along the Hudson River. Therefore, the staff considers the negative impact on most regional
fauna to be small.
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Table 4.5. Vegetation type within the property boundary to be cleared because of plant construction

Acres within Acres to be cleareda Type to be cleared
property boundarya Within property Outside property Total within property boundary (%)

Vegetation type

Dogwood shrub 47.0 43.0 0.5 43.5 91
type 3

Cottonwood 40.5 23.0 1.5 24.5 57

Black willow 16.0 16.0 0 16.0 100

Open field-shrub 16.5 15.0 1.0 16.0 91

Dogwood shrub 28.5 23.5 1.5 25.0 82
type 2

Stream border 10.0 10.0 0 10.0 100

Oak-hickory 34.5 14.5 4.0 18.5 42

Dogwood shrub 29.5 17.0 b 17.0 58
type 1

Open field 8.5 4.0 4.0 8.0 47

Tidal marsh 3.0 0.5 0 0.5 17

Other areas

Refuse dump 11.0 10.5 b 10.5 95

Residential-industrial 14.5 10.5 8.0 18.5 72

Water 3.5 3.0 b 3.0 86

Total 263.0 190.5 20.5 211.0 72

a Estimated to nearest 0.5 acre.
b Less than 0.25 acre.
Source: ER, Table 4.1-2.

Rare, endangered, and threatened species whose range includes the Hudson River Valley are
discussed in Sect. 2.7.1. Except for the osprey, which is listed as endangered in New York,
none of the organisms were found on the site. Since the osprey makes only minimal use of the
site during migration, and since there are similar areas available along the Hudson River, the
staff considers the impact on this species to be minimal.

Therefore, although construction of the GCNPP will cause some habitat disturbances and at least
a 30-year loss of those areas occupied by permanent facilities, the staff concludes that the
project should not result in long-term deleterious impacts on terrestrial biota.

4.3.1.2 Transmission facilities

Details of the proposed right-of-way preparation and construction for the 20.8-km-long
(12.9 miles) transmission lines from the GCNPP site to the Leeds substation have been provided
by the applicant (ER, Sect. 4.2 and ref. 6). Six different clearing techniques will be used
at different points on the right-of-way. These will range from the removal of almost all
vegetation to allow for the construction of access roads and transmission towers to selective
removal of individual trees that might interfere with the operation of the transmission line
in potentially sensitive areas (e.g., scenic areas, heavily timbered areas, steep slopes, and
marshes). In addition to these techniques, herbicides may also be used ("Joint Hearing Tran-
scripts," p. J-728). Natural vegetative growth will be retained along the right-of-way to
reduce visual impact and to reduce environmental impact in places where environmental benefits
will be realized.
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Eight types of log and slash disposal resulting from the clearing of the right-of-way are
proposed. These procedures vary and include piling of logs and burning of slash, removal
of logs and piling of slash, and removal of logs and chipping of slash. The type of disposal
used in any area will depend on the visual sensitivity or the environmental impact in that
area. The possibility of marketing merchantable timber will be considered at the time of
construction, except for that timber required for construction, given to landowners, or left
in place for environmental reasons.

Cleanup and restoration of the right-of-way will be a continuous operation during construction.
Temporary roads will be scarified, seeded, and mulched, construction debris will be removed,
and other areas impacted during construction will be restored. Topsoil will be replaced at
structure sites. Erosion control will be provided to stabilize road surfaces, ditch surfaces,
and side slopes, to prevent sedimentation, and to maintain existing drainage patterns.

Erosion control features will be inspected after storms and repaired as needed. Detailed plans
to accomplish these goals will be formulated prior to the start of construction and modified
as needed on the basis of information obtained during construction.

The preferred corridor will traverse 7.7 miles of heavily timbered land. This will require
the clearing of about 192 acres of woods, with a canopy above 30 ft in height. The remaining
forest is in various-sized noncontiguous pieces. The wildlife found in these wooded areas
should be similar to that generally found in forests in the region. Since there is still
considerable wooded acreage in Greene County, these animals should be able to find adequate
habitat elsewhere. The applicant's plan to use selective clearing where practicable should
provide some compensation for any disruptions that do occur. Increases in populations of
"edge" species (e.g., doves and rabbits) can occur as the result of the low-growing herbaceous
and shrubby vegetation within the right-of-way adjacent to the forested lands.

The preferred corridor will traverse three deer wintering areas7 and may affect the available
amount of sheltering vegetation (primarily conifers) and browse. However, the transmission
facilities will be located to avoid softwood shelters wherever possible and to minimize
construction impacts in the areas as a whole ("Joint Hearing Transcripts," p. J-538).

The preferred transmission route will cross 12 permanent and 4 intermittent streams and impact
about 18.3 acres of bog, shrub, and wooded wetlands (Table 4.3). Wherever possible, transmission
structures and access roads will not be located within wetland areas. Where access through
wetlands is unavoidable, alignment and crossing devices that will minimize impact will be used.
Where possible, required wetland crossings will be removed at the completion of construction.

No rare or endangered plants or animals are known to occur along the preferred corridor, al-
though the ranges of those species listed in Table 2.7 include the area under discussion. If
such species are found during the detailed inventory of the transmission route which will be
carried out in preparation of the Environmental Management and Construction Plan8 or at any
stage of construction of the transmission facilities, the staff requires the applicant to
notify both NRC and the Office of Endangered Species (U.S. Fish and Wildlife Service) and
to take all steps necessary to avoid disturbing either the species or its habitat.

Upon certification of the preferred route by the State of New York Public Service Commission,
the applicant will prepared an Environmental Management and Construction Plan which will
include a detailed inventory of soils, vegetation, land use, and wildlife habitat along the
certified corridor. The staff requests that a copy of this inventory and plan be provided to
NRC as soon as it is available.

4.3.1.3 Access improvements

The applicant has described the terrestrial ecology of alternative 1B based on a field study
conducted during the month of August.9 Alternatives 2T, 2TB, 1BR, and 2TR follow a similar
route to that of lB for much of their lengths (Sect. 3.8.2) and would therefore have generally
similar impacts. Table 4.6 shows the approximate distribution of vegetation cover types along
alternative 1B. The Cementon bypass section [Malden Turnpike to Rt. 9W/23A (Fig. 3.9)] runs
through an area that has been subjected to long-term human disruption. Residential-commercial
cover accounts for about 25% of the route; the remaining 75% is covered by relatively young
plant communities which have developed in response to a variable past history of disturbance.
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Table 4.6. Vegetation cover types disturbed along alternative route 1 B

Area affected
[acresa (%)]

Cover type - Total
Maiden Turnpike to Rt. 9W/23A to

Rt. 9W/23A Rt. 23/23B

Residential-commercial 24 (18) 3 (9) 27 (16)

Existing roads and 12 (9) 2 (6) 14 (8)
railroads

Oak-hickory 28 (21) 8 (26) 36 (22)

Old field 16(12) 7(24) 23(14)

Dogwood shrub 22(17) 5 (15) 27 (16)

Cottonwood 16(12) 16(10)

White pine 2(8) 2(1)

Eastern red cedar-hardwood 5 (4) 2 (7) 7 (5)

Wetlands 3 (2) 1 (5) 4 (3)

Undefined 6 (5) 6 (4)

Total 132 (100) 30(100) 162 (100)

aStaff's estimates based on Fig. 8-11 of Parsons, Brinckerhoff, Quade & Douglas, Inc.,
Environmental Impact Assessment. Access Improvements - Cementon Site. Greene
County Nuclear Power Plant (prepared for the Power Authority of the State of New
York, August 1977) assumes a 100-ft corridor along the route.

Thirty-two wetlands have been identified along this portion of the route, fifteen of which are
1/2 acre or larger. The applicant considers these wetlands to have little regional importance.
Wildlife species present are those common to the general region.

In contrast to the Cementon bypass section, the Catskill bypass proposed under alternatives lB,
2T, and 2TB [Rt. 9W/23A to Rt. 23/23B (Fig. 3.9)] represents an area of considerably greater
ecological value. Only 15% of this section is classified as being covered by residential-
commercial and existing roads and railroad categories; the remainder is covered by a variety of
vegetation types (Table 4.6). The applicant has identified three areas of ecological
significance north of Catskill Creek - a mature oak-hickory forest, a large stand of white
pine (some of which has recently been logged), and a bottomland hardwood forest.10 Catskill
Creek and its associated wetlands represent additional important ecological features. Although
the applicant's assessment of wildlife does not permit a detailed comparison of the Catskill
bypass area with the Cementon bypass, the more mature vegetation, the presence of Catskill
Creek, and the location of the area somewhat removed from intensive human activities indicate
that the area is probably a much better wildlife habitat.

The applicant has not yet submitted any ecological information on the Catskill bypass proposed
under alternatives lBR and 2TR [Rt. 9W/23A to Rt. 9W south of the present Catskill Creek
bridge (Fig. 3.9)]. However, since the proposed bypass follows an existing railroad corridor
and would not require a new crossing of Catskill Creek, it would appear to be an ecologically
preferable route. If either of these two alternatives (i.e., 1BR or 2TR) is selected by the
applicant as the preferred route, an ecological assessment of the Catskill Industrial Bypass
must be made.

There is a deer population of undetermined size along the entire corridor of the various
alternative routes. The applicant has observed somewhat greater deer activity north of Catskill
Creek and near the Marquette Cement Company. The applicant has consulted with the New York
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Department of Environmental Conservation and determined that there are no deer wintering yards
along the proposed route. Deer will probably avoid the area during roadway construction, but
will probably return later since they are well adapted to exist in areas of human disturbance,
as evidenced by their presence in close proximity to the three cement companies.

Increased traffic associated with construction of the GCNPP is likely to increase road kills
of deer and other wildlife. Construction of new roadways under the various access improvement
alternatives will displace wildlife from their normal habitats; this increased movement of
animals in the general area, in turn, tend to increase road kills. To minimize such mortality,
the applicant plans to provide warning signs and to construct wider than normal road shoulders
at critical deer crossings. The possibility of using special fencing to impede deer passage
at crossings where a problem develops will also be considered (Response to PSC Interrogatory
9W-49).

The applicant has developed control plans to minimize erosion and sedimentation during con-
struction (Response to PSC Interrogatory 9W-71; ref. 11). The staff considers these plans
adequate to minimize erosion and protect surrounding areas.

During construction of the GCNPP, about 10.5 miles of new roadway may be operated to handle
construction-related traffic. During the winter months, the applicant estimates that 200 to
300 lb of deicing salts would be applied per lane mile, which would result in 1.0 to 1.5 tons
per lane mile annually (Response to PSC Interrogatory 9W-64). Salt-sensitive species occurring
in close proximity to these roads are likely to be damaged or killed by road salts. The
decline of sugar maples in New Hampshire within 30 ft of highways has been correlated with
elevated levels of road salts,12 and elevated levels of sodium and chloride from road salts
have been observed at distances up to 60 ft from some highways.13 Important salt-sensitive
tree species in the study area are sugar maple, cottonwood, and white pine.

In addition to the five alternatives discussed above, which require extensive road construction,
the applicant has proposed alternative III (Park and Ride). This alternative is expected to
have minimal ecological impact since it uses the existing roadway network. Relatively small
areas in the villages of Saugerties and Catskill will be disturbed by construction of parking
lots and spot improvements. The access road to be built for delivery of construction materials
(Sect. 3.8.2) runs through the already highly disturbed property of the Lehigh Portland Cement
Company.

In summary, the staff finds that (1) on the basis of the very general information that is
available, the industrial bypass of Catskill appears to be a preferable route to the Catskill
Creek Gorge bypass proposed under alternatives 1B, 2T, and 2TB since there would be no intrusion
of the Catskill Creek Gorge area; (2) there is insufficient information available on the in-
dustrial bypass of Catskill proposed under alternatives 1BR and 2TR to make an ecological
assessment; and (3) from a short-term view, the difference between constructing sections of
temporary and permanent roads is minimal since construction of any road will disrupt the
ecological integrity of the area through which it will run. For the long term, however,
temporary roads would clearly be preferable to permanent roads since revegetation of the areas
would be possible after completion of the GCNPP.

In the event that the applicant selects either alternative 1BR or 2TR as its preferred access
improvement alternative, the staff requires that an ecological analysis of the industrial
bypass of Catskill be made.

4.3.2 Aquatic

Potential adverse effects of site preparation and construction include (1) increased turbidity
and siltation, (2) chemical and waste effluents, and (3) direct destruction of aquatic
habitats. The following discussion treats the various perturbations applicable to aquatic
systems onsite and to the Hudson River. Sections 4.1 and 4.2 provide further details of
construction activities.
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4.3.2.1 Onsite water bodies

Construction activities will necessitate draining and filling in some of the onsite water bodies
shown in Fig. 4.1 (ER, Sect. 4.3.2). These include a 1.6-acre impoundment (AG), a 0.9-acre
pond (CF, CG) stocked with largemouth bass, at least 3.0 acres of intermittent standing-water
areas, 0.4 and 0.8 mile of perennial and intermittent streams, respectively, and several small
sumps totaling about 0.6 acre (see Sect. 2.7.2). A 1.4-acre settling impoundment (AC) used
by one of the cement plants may have to be relocated. Most of the small, perennial stream
(about 2300 ft) will be replaced with a system of drainage ditches discharging into Duck Cove
at the same place as the original stream.

The 6.3-acre perennial marsh-pond complex (BB, BA) appeared to the staff to be the least
disturbed or the most natural onsite aquatic ecosystem in an industrial area generally
characterized by various perturbations such as cement plant effluents, cement dust, paved and
dirt roads, excavated areas, and altered vegetation. Since about 95% of the area of this
marsh-pond complex will not be within any of the construction and plant areas (ER, Fig. 4.1-3),
the staff recommends that the applicant take the necessary precautions, such as fencing, to
avoid any disturbance to both this complex and the 3.1-acre intermittent standing-water area
associated with it (BC). These two areas together (9.4 acres) constitute about 60% of the
total acreage of onsite water bodies (15.5 acres). In view of the relatively small size of
the remaining acreage that will be lost (6.1 acres), the high percentage of onsite water bodies
already in a disturbed state, and the abundance of ponds and wetlands within a 5-mile radius
of the site, the staff considers that the loss or alteration of these water bodies represents
a minimal impact.

4.3.2.2 Hudson River

Sanitary and other wastes

The sanitary waste system is described in Sect. 3.7.1 of the ER and Sect. 3.6.2 of this
Statement. Briefly, portable toilets will be used during the initial stages of construction,
followed by an onsite package sewage-treatment system. The system will be designed to treat
the estimated maximum of 32,000 gpd (.0.05 cfs compared with %7.5 cfs total sewage effluent
from all sources between RM 105 and 126)14 expected at the height of construction activity, in
accordance with applicable State and Federal requirements. The chlorination of treatment-
system effluent will result in residual chlorine levels of 1 to 2 mg per liter after 15 min of
contact time. Provisions for sludge storage for a minimum of 30 days will allow subsequent
transport of sludge to a municipal sewage-treatment plant. During the construction period,
effluent from the onsite sanitary waste treatment facility will be discharged to the permanent
sediment detention basin ("Joint Hearing Transcripts," p. J-6165). The applicant will be
required to meet all applicable State and/or EPA sewage effluent quality standards. In the
staff's opinion, no measurable adverse effects on Hudson River biota should result from the
discharge of a maximum of 32,000 gpd (0.05 cfs) of sewage effluent.

The collection and removal of waste oil from equipment and vehicles for possible offsite reuse
(ER, Sect. 4.1.1.1.5) obviates any impact on aquatic systems from this source.

A batch neutralization system will be provided to treat makeup-water demineralizer regeneration
wastes, auxiliary boiler blowdown, and drainage from the chemical storage area (ER, Sect.
3.6.1.2.2). During plant construction, these wastes will be discharged to the permanent
sediment detention basin for dilution and treatment to lower the concentration of the wastes
to acceptable water quality standards. The effluent from this basin will be monitored prior
to discharge to the Hudson River (ER, Sect. 4.1.1.1.5). The State of New York, which has
the authority to issue National Pollutant Discharge Elimination System (NPDES) permits, has
proposed to the applicant that (1) the effluent from the batch neutralization tank be
continuously monitored for pH and turbidity; (2) the discharge from the tank be terminated
and the waste stream be treated further should the pH exceed a range of 6 to 9 or the total
suspended solids concentration exceed a monthly average of 30 mg per liter or a daily maximum
of 100 mg per liter; and (3) total chlorine residual and hydrazine be monitored during periods
when sodium hypochlorite and hydrazine wastes are being discharged.15 Since phosphates and
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morpholine may also be used to control corrosion and scaling during operation of the auxiliary
boilers (Sect. 3.6.1.4), the staff recommends that these two parameters be monitored when
these wastes are being discharged. Should the concentrations of total residual chlorine (TRC),
hydrazine, morpholine, and phosphates exceed applicable regulations established by the State
of New York, further treatment of the effluent from the neutralization tank and additional
monitoring prior to discharge from the detention basin may be required. The staff considers
these requirements to be necessary because of (1) the toxicity of TRC, hydrazine, and
morpholine to aquatic biota and the role of phosphorous as a potential limiting nutrient in
aquatic ecosystems and (2) the nature of the discharge from the detention basin, that is, the
effluent will be discharged through a pipe located above the surface of the water near the
shoreline of the river ("Joint Hearing Transcripts," p. J-21387).

Water demand

Water needs during construction will be met by withdrawing about 1 cfs from the Hudson River.
This small rate of withdrawal will not, in the staff's opinion, impose any measurable adverse
effects on the existing river ecosystem.

Construction runoff

The clearing of 211 acres of land and subsequent construction will probably result in erosion
and increased suspended solids, turbidity, and siltation (sedimentation) in runoff to the
Hudson River and Duck Cove, although the proposed site is in an already partially cleared
industrial area. The effects of increased suspended solids and siltation on aquatic systems
and biota are well documented and include reduction of light penetration and photosynthesis,
impairment of respiratory and feeding functions, obliteration of spawning sites and micro-
habitats such as the interstitial spaces of bottom substrates, smothering of benthos and
demersal fish eggs, 16-19 alterations in species composition,16 and lower fish production.20

However, all these impacts can be substantially reduced through the proper use of sedimentation
control measures. To that end, the applicant is committed to several mitigative measures,
including special grading practices, stabilization, addition of topsoil, seeding, sodding,
mulching, berms, a sediment detention basin, grassed waterways, and the use of strawbale
barriers, riprap, and other mitigative structures (ER, pp. 4.1-3, 4.1-7, and 4.1-8).

Since issuance of the Draft Environmental Statement (DES), additional information on plant
construction and the measures that will be used to minimize erosion and to control surface
runoff has been received. During the initial phases of site development, clearing and
grubbing activities will be limited to those areas that must be cleared for the establishment
of the erosion and sedimentation control facilities ("Joint Hearing Transcripts," p. J-21194).
In addition to the permanent sediment detention basin (ER, Fig. 4.1-2), at least five temporary
holding basins ("Joint Hearing Transcripts," pp. J-21198-21206) will be used to collect
runoff from various areas to the east and west of the main plant (containment building, fuel
and turbine buildings, and the cooling tower). These basins will be designed to retain
the 10-year 24-hr storm for a period of 24 hr ("Joint Hearing Transcripts," p. J-21244).
There will be about 30 acres of the site area (15%) disturbed from which runoff will not be
directed to a holding basin ("Joint Hearing Transcripts," p. J-21222). In addition to the
use of detention basins, runoff from the site and, consequently, erosion will be minimized by
using procedures that are conceptually consistent with those recommended by the EPA21 ("Joint
Hearing Transcripts," p. J-21192). These include (1) stripping limited areas only as actually
needed so that the remaining natural vegetation will hold the soil in place; (2) minimizing
slopes where possible and benching long-sloped areas to slow velocities; (3) diking soil areas
or spoil piles with permeable material to contain easily eroded soils and to filter out
suspended materials; (4) intercepting drainage swales with hay bales to slow runoff velocities;
(5) providing a program of revegetation, mulching, and other practices that will stabilize
slopes and embankments and reduce runoff of suspended solids; and (6) programming seeding
and mulching to immediately follow final grading ("Joint Hearing Transcripts," pp. J-21194-21195).
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The development of the site during the construction period will also involve the diversion of
the unnamed stream that flows northward through the site just west of the main plant area and
discharges to Duck Cove (Fig. 4.1). The stream would be diverted at a point just west of the
Alpha settling pond (water body AC in Fig. 4.1) and would discharge into the Hudson River
("Joint Hearing Transcripts," pp. J-21254-21259). Another important consideration in
evaluating the potential for runoff and erosion during construction concerns the use of
onsite cement wastes as construction fill ("Joint Hearing Transcripts," p. J-21266). A
total of about 170,000 yd3 of cement wastes will be excavated ("Joint Hearing Transcripts,"
p. J-21268) and relocated in a nonstructural fill area north of the intersection of the
Lehigh dock road and the main plant entrance road ("Joint Hearing Transcripts," p. J-21267)
near an onsite water body (AG in Fig. 4.1). Runoff from this cement waste disposal area will
be collected in a temporary holding basin, treated to remove suspended solids, and monitored
for pH, which will be maintained between 6 and 9. The relocation of the cement waste piles
will require a maximum of four months to complete, and the wastes will be covered by a minimum
of 6 in. of topsoil ("Joint Hearing Transcripts," pp. J-21309-21310). Currently, there are
three cement waste piles located on the plant site. The two inactive piles, which are located
in the vicinity of the main plant structures and the batch plant area, and about 8000 yd3 of
the Lehigh active cement waste pile adjacent to and west of the batch plant area will be moved.
The quantity to be removed from the active pile represents a maximum estimate; the actual
amount depends on the relocation of U.S. Rt. 9W ("Joint Hearing Transcripts," p. J-21271).
This cement pile will be stabilized in place by grading at the top to achieve a 4:1 slope and
spraying with an adhesive cellulose fiber mulch ("Joint Hearing Transcripts," pp. J-21226-21228,
J-21449) until sufficient quantities of clay and topsoil are acquired to permanently stabilize
the pile ("Joint Hearing Transcripts," pp. J-21371, J-21449). Permanent stabilization would
first involve the placement of a 6-in. layer of clay on the side slopes, followed by an
intermediate layer of fill. The surface will be covered with 6 in. of topsoil and revegetated
(with mulching). The pile will be worked in stages to minimize the exposed area ("Joint
Hearing Transcripts," pp. J-21226-21228).

About 3000 to 4000 gpd of wastes will be generated from the batch plant. The wastewater from
aggregate washing will be recycled; the wastes from truck washing will be treated in a holding
basin and then released ("Joint Hearing Transcripts," pp. J-21330-21331). If no treatment is
required, runoff from the batch plant area will be discharged via culverts and diversion
ditches to Duck Cove ("Joint Hearing Transcripts," p. J-21335). Finally, all excavation
dewatering will be conveyed to a sediment detention basin for treatment prior to discharge
("Joint Hearing Transcripts," p. J-21328).

These erosion control measures represent part of the applicant's conceptual plan. Although the
staff considers the plan to be conceptually adequate for controlling runoff and soil erosion
during plant construction, a more detailed formal plan should be submitted to both the staff
and the appropriate state agencies. Such a plan is currently being developed, and discussions
have been held among the applicant, the New York State Department of Environmental Conservation
(DEC), and the State of New York Public Service Commission (PSC). The final version of a
document entitled Stipulations on Water Issues15 has been prepared by the PSC and presented to
the applicant ("Joint Hearing Transcripts," p. J-21177). The NRC staff has received the ten
stipulations proposed by the PSC and recommends that these be adopted by the applicant. The
staff has also reviewed the applicant's conceptual plans to control erosion and minimize runoff
during construction of the access improvements11 and finds the program acceptable. Since a
detailed plan will be prepared when one of the six Rt. 9W alternatives has been selected
("Joint Hearing Transcripts," p. J-21416), this plan should be submitted to the staff for their
review and evaluation.

River structures

A total of about 20,000 yd3 of bottom material will be removed from the river during the
construction of the river structures [Direct Testimony of P. Burgess et al. (Joint Hearing
Transcripts," p. J-6045, as amended on p. J-21183)]. These structures, which include the
makeup-water intake structure, the diffuser structure and its discharge pipe, and the barge
slip will require the destruction of about 118,700 ft2 (2.7 acres) of benthic habitat along
the west bank of the Hudson River. The barge slip will account for most of this habitat loss,about 104,600 ft2 of tidal flat.22 This estimate, however, is based on the removal of about23,000 yd3 of bottom material. 23 Since the applicant has recently revised his estimate of
the volume of material that will be dredged for the channel to the barge slip from 23,000 to
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15,000 yd3 ("Joint Hearing Transcripts," p. J-21345), the amount of habitat lost in construction

of the barge slip will probably be less than 104,600 ft2. Dredging associated with construction

of the intake structure will result in the loss of 5200 ft2 of river bottom. In addition,
placement of the proposed discharge pipeline and diffuser structure, with a discharge port
centerline elevation of 40 ft below mean low water, would disturb 8900 ft2 [Joint Hearing
Request Response, May 2, 1978 ("Joint Hearing Transcripts," pp. J-16320-16321)]. Dredged
material will be disposed of onsite in a diked basin east of the main plant and adjacent to
the permanent sediment detention basin ("Joint Hearing Transcripts," pp. J-6070-6071, J-6159).
The dredged material, which is a mixture of soil and water, will be allowed to settle in the
dredge disposal area. The overflow will go into the permanent sediment detention basin and,
after further settling, will be discharged to the Hudson River ("Joint Hearing Transcripts,"
pp. J-6159-6160). The dredge spoil will remain in the diked disposal area, which will be
stabilized with a layer of compacted soil, probably clay ("Joint Hearing Transcripts,"
p. J-6748), and revegetated following termination of the dredging operations ("Joint Hearing
Transcripts," p. J-21348). Afterwards, this site will be used as a laydown area ("Joint
Hearing Transcripts," p. J-6748). Additional detailed information on the method of
dredging and the procedures to be used to minimize inadvertent releases during dredging
is presented in several documents (see DEC Interrogatory 80-24; Direct Testimony of P. Burgess
et al. "Joint Hearing Transcripts," p. J-6046; "Joint Hearing Transcripts," pp. J-21345ff).

Most of the benthic organisms, including tubificids, chironomids, gammarids, and mussels,
residing in or on the 118,700 ft2 (2.7 acres) of river bottom to be dredged will be
destroyed. Some mobile benthic organisms and most fish, however, can readily avoid the
immediate area of dredging. In addition, suspended solids resulting from dredging may be
carried for miles, although most suspended solids will settle out within a few feet of the
source. Where this deposition of sediments is high, other benthic organisms and some fish
eggs and larvae may be smothered. Fish spawning activity will be inhibited within the
area of high suspended solids and turbidity through decreased visibility and the other effects
previously described in Sect. 4.2.1.2. However, the applicant states that "all reasonable
attempts will be made not to schedule the dredging operations during the period April through
July" (ER, p. 4.1-15). The applicant estimates that dredging will last no longer than one
month. Furthermore, the applicant states that his computer model indicates an increase in
total suspended solids, under worst-case conditions, of only 5.4 ppm 200 ft downstream
of the dredging. The applicant considers this estimate to be conservative because (1) it
was simulated at high slack tide when dispersion is at a minimum and (2) the analysis does
not account for settling of the material lost during dredging (Response to Interrogatory
NRC/YLW-4, June 27, 1977).

To ensure the protection of potential spawning and nursery grounds in Duck Cove and Inbocht Bay,
the staff will require the applicant to control dredging and excavation so that the maximum
increase in total suspended solids 200 ft upstream of the barge slip, under all conditions
of river and tidal flow, does not exceed 15 ppm over ambient levels. Upon completion of
dredging [estimated to last a maximum of one month (ER, p. 4.1-9)] and construction, benthic
organisms and fish will be free to repopulate most of the formerly disturbed river bottom.
About 8700 ft2 of natural substrate over the discharge pipeline trench will be covered by
armor stone during the life of the plant. The intake structure will permanently remove
about 950 ft2 of benthic habitat from the river. Maintenance dredging is not anticipated
because the positions of the structures relative to river flow will probably preclude the
need for it. 4

Providing the above precautions are observed, the staff does not consider the losses from the
above dredging operations to be significant in view of the total amount of benthic habitat
available in the area.

The staff has reviewed the results of the applicant's leachate analysis for Hudson River
sediments24 and has found no substances that would likely occur in concentrations toxic to
aquatic life as a result of dredging. However, these data did not include analysis for
polychlorinated biphenyls (PCBs). These compounds are a major problem in the Hudson River
due to discharges in the past from the two General Electric plants at Fort Edwards and Hudson
Falls on the upper Hudson River about 45 miles above Albany. General information on the
physical, chemical, and biological properties of PCBs, including their toxicity to aquatic
biota, is presented in Appendix F.
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Site-specific data on the levels of PCBs in the water and sediments were collected in
July 1977.25 Sediment samples were taken in areas where dredging will be required, which
included three sites near the location of the barge slip (area C) and two sites in the vicinity
of both the intake structure (area B) and diffuser pipe (area A). Samples from each site were
composited for a given area and replicate analyses were performed. Little is known about the
factors influencing the sorption of PCBs on material surfaces, but adsorption on sand has been
shown to be substantially lower than adsorption on either clay or a silt loam soil. 26 Because
the applicant's analysis for PCBs in the sediments may have been biased by the collection of
samples from coarse sediments such as gravel and sand, additional data on the particle size
distribution of the sediment samples analyzed for PCBs were provided.27 The majority of these
samples were taken from sediments composed primarily of silt with some clay. For example, the
particle size distribution of the sediments taken at area C indicated that about 90% of the
sediment consisted of particles that were <75 um and generally classified as silt. The sedi-
ments at area B were only slightly coarser (70% to 82% of the particles were <75 um). Area A,
on the other hand, had sediments that were classified as silty sand, and only 34% of the
particles were <75 um. The level of PCBs found in the sediments at both areas A and B was
<0.1 pg per kilogram but was 1.6 pg per kilogram at area C. The levels at area C are similar
to those reported by the EPA for a sample collected about 0.5 mile above the site (2.1 ppm)
and across the river near buoy 52, between the location of the intake and discharge structures
(2.9 ppm).28 Data collected by the New York State Department of Conservation also suggest low
levels of PCBs in the lower river sediments (Coxsackie, 1.1 ppm; Kingston, 0.7 ppm).29

When the sediment samples were mixed with ambient river water for 30 min and allowed to settle
for 1 hr, the concentration of PCBs in the elutriate exceeded the ambient river water con-
centration by factors of 1.58 (area A), 10.65 (area B), and 25.11 (area C). The low value
obtained for samples collected at area A probably reflects the coarser substrate found in
this area of the river. The average ambient river water concentration was 0.13 jig per liter,
and a twenty-five-fold increase in the concentrations of PCBs above ambient would not be
toxic to most aquatic biota at the site (Table F.1). The toxicity of PCBs to larval fish,
however, is relatively high. In addition, it is necessary to recognize that the mixtures found
in the environment may be more (or less) toxic than the commercial products studied in the
laboratory, since most PCB mixtures contain small quantities of the highly toxic polychlorinated
dibenzofurans (PCDFs) as impurities.30 For these reasons and because of the previously noted
general effects of increased suspended solids on aquatic biota, the staff will require that
dredging be restricted to the period of August to March. No dredging shall occur during the
fish spawning and nursery seasons (April through July). In addition, the staff has recom-
mended that analysis for PCBs be included in the applicant's proposed preconstruction and
post-dredging water quality monitoring programs (Sect. 6.1.3.3).

The staff concludes that if all staff requirements and applicant commitments are fulfilled,
the adverse effects of site preparation and construction on the Hudson River ecosystem will be
temporary and limited to the immediate areas surrounding the river structures and the sediment
basin discharge points.

4.4 COMMUNITY IMPACTS

Construction of the proposed nuclear power plant will increase demands on the local infrastruc-
ture, especially on housing and private and public services. The construction of the plant
will affect the people of the area described in Sect. 2.2.1 due to the daily presence of com-
muting construction workers, a small number of in-movers during peak construction, and possible
community growth and development due to the in-movers and the applicant's possible highway
modifications. Serious adverse impacts include the possible closing of the Lehigh Portland
Cement Company and resultant tax losses to local jurisdictions. Community preconstruction
activity is discussed in Sect. 2.2.1.3.

4.4.1 Relocation of current residents

The number of people, homes, and businesses to be relocated and the property and structures
acquired to build the GCNPP and its access roads will vary according to which access improve-
ments are combined with the site needs (see Sect. 4.4.5, Table 4.13) and which transmission line
routing is selected.
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The site-related land requirements will necessitate the acquisition of twelve structures,
including eight residences, one business, and three vacant structures. Two of these are within
the exclusion area (ER, Sect. 2.1.2). Sixteen people will be relocated. The estimated acquisi-
tion and relocation costs are $176,600 (calculated using the average of $19,286 per parcel) and
$68,000, respectively, 31 for these parcels (ER, Q 9.2A-6). An abandoned mushroom plant to be
acquired will cost an estimated $95,000 (ER, Q 9.2A-6). These totals do not include relocation
costs experienced by the Lehigh Portland Cement Company in the event that its Alsen operations
(see Sect. 4.4.6) are forced to move to another site.

The applicant plans to subsidize the relocation of the eleven families. Displaced owners would
be entitled to reimbursement for reasonable expenses in searching for a replacement site,
property loss, and moving. In addition, owners would be entitled to supplemental relocation
payments (not to exceed $15,000) to pay for adequate replacement housing if this housing costs
more than the acquisition payment.

Road-access-related relocation impacts vary from the 10 homes, 33 residents, and 8 businesses
taken by alternative 1BR (see Table 4.13 and Appendix L) to no residential takings required for
Alternative III (Park and Ride) or Alternative VII (Ride Sharing Combination). The latter
also requires one business. The applicant has estimated ("Joint Hearing Transcripts,"
p. J-20072) that the maximum number of homes and businesses that must be removed for the
various alternatives are as follows:

Alternative Homes Businesses Other structures

1B 10 7 4
2T 1 1 2
2TB 9 6 4
1BR 10 8 4
2TR 2 3 2
III 0 0 0

Alternative 2T and 2TR would have the least impact on homes and businesses to be taken; 1B,
lBR, and 2TB would have the greatest impact.

Current transmission line alignment will require the taking of two homes, two commercial
establishments, and three miscellaneous structures.

The takings or displacements thus range from the minimum (site, transmission lines, and alterna-
tive III) of 10 residences, 22 people, 3 businesses, and 10 jobs to the maximum if road
alternative lBR is chosen: 20 homes, 55 residents, 9 businesses, and 51 jobs (estimating three
persons per house and three jobs per business for the transmission line takings where exact
information was not given). An estimate of the most likely relocation totals that would
accompany site, transmission, and road alternative III thus is: 10 residences, 22 residents,
3 businesses, 10 jobs, and 6 miscellaneous structures.

In addition to the structures shown above, a number of outbuildings such as the Cementon
Sportmen's Association pavillion and barbeque pit would be taken by the various alternative
routes.

Five of the six alternatives under consideration (all except alternative III) would run through
the Cementon Sportmen's Association property and would separate the main building area from
the remainder of the property to the east. The latter area is currently used for skeet shooting,
and the new roadway would additionally restrict the direction and area in which shooting could
occur. On a short-term basis (i.e., during construction of the plant), alternatives 2T and 2TR
would have the least impact on activities on the Sportmen's Association property since the
roads are narrower and would take up less area. Since the driveways would be restricted to
construction-related traffic, there would be minimal use of the road during weekends and non-
work hours when the association's property is most apt to be used. But remains unclear as to
whether gates or fences would restrict access to the temporary roads on weekends.

A small cemetery on the proposed GCNPP site will be relocated if necessary. The decision to
move the cemetery will be made by the trustees of the Power Authority of the State of New York
after the final location of plant buildings and structures has been decided. The applicant
is currently tracing ownership of the cemetery in order to purchase the land. If no heirs can
be located, the applicant will acquire the land by eminent domain. The applicant is also
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attempting to locate the descendants of persons buried in the cemetery. Consistent with their
wishes, the applicant will purchase grave sites at a local cemetery to which the remains will
be transferred.

4.4.2 In-migration of new residents

Many of the potentially adverse GCNPP impacts on local communities will be caused by the workers
who migrate into the area to work on the plant. Reasonably accurate work-force estimates are
thus a requirement for assessing such in-migration impacts to local communities.

Table 4.7 shows the applicant's estimated employment over the six-year construction period.
The peak labor force will occur during the fourth year, when the applicant estimates that a
maximum of 1800 manual employees and 303 nonmanual workers will be employed.

Table 4.7. Estimated project work force for GCNPP construction

Months Peak Average

Manual Nonmanual Total Manuala Nonmanual

1-12 248 46 294 96 19

13-24 598 110 708 385 77
25-36 1175 243 1418 793 159

37-48 1800 303 2103 1490 299
49-60 1771 300 2071 1370 275

61-70 1130 208 1338 673 135

aThe yearly averages include all employees of prime contractors and
subcontractors working on the site, as well as administrative, super-
visory, technical, and clerical personnel associated with the construc-
tion activity.

Source: ER, Table 4.1-5.

The staff considers the applicant's work-force estimate of 2100 to be too low, based on recent
experience with one-unit nuclear plants of similar size.32 In addition, the data in the Con-
struction Manpower Demand System of the Department of Labor indicate a consistent pattern of
underestimation of work-force totals.33 Such a consistent pattern also shows up in environ-
mental reports for nuclear plant operating licenses submitted by applicants.34 Hence, it is
the staff's opinion that the peak work force will be about 3000 and that all the applicant's
work-force data, such as that in Tables 4.7 and 4.8, should be adjusted upward accordingly.

The applicant estimates from survey data that the majority of construction jobs will be held by
workers who live within a 1.5-hr commuting distance* of the site (Table 4.8). As a worst-case
situation, the applicant claims that a maximum of 300 workers (150 manual, 150 nonmanual) may
relocate in the three-county area during construction, with Albany, New York, providing a major
source of construction workers because of its proximity (about 35 miles) to the proposed con-
struction site. About two-thirds of the construction force is expected to come from the north
(Albany) and one-third from the south (Ulster County and Kingston).

The staff accepts the applicant's in-migration rate of about 14% as a reasonable projection,
assuming only one major local construction project. It appears somewhat low, however, for a

*
Counties wholly or partially within the 1.5-hr commuting distance are Albany, Columbia,

Delaware, Dutchess, Fulton, Greene, Montgomery, Orange, Putnam, Rensselaer, Rockland, Saratoga,
Schenectady, Schoharie, Sullivan, Ulster, Washington, Westchester, and Berkshire (Massachusetts)
(PSC Interrogatory 77-8, Nov. 17, 1976). These 19 counties comprise the commuter or regional
impact area.
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Table 4.8. Supply of construction workers within -1.5-hr drive compared with
peak requirements for Greene County Nuclear Power Plant, 1975

Maximum workers Projected number workersMaxmumworer Prjeced umer orkrs Projected insufficiency Number workers in local
Job type required in the unemployed and available

peak year" for proposed projects of labor supply and support unions,

Carpenters 189 1101 0 6120
Cement finishers 35 76 0 425
Laborers 267 1302 0 7232
Operating engineers 102 1188 0 6600
Teamsters 25 990 0 5500
Pipefitters 493 419 74 2 32 6f
Ironworkers 119 240 0 1336
Electricians 321 344 0 1911
Boilermakers 84 140 0 780
Millwrights 48 252 0 1400
Painters 38 142 0 788
Insulators 24 g g g
Surveyors 9 g g g
Sheet metal workers 16 246 0 1365
Others 30 635 0 3526

Total 1800

aSource: Stone and Webster Engineering Corporation. In other years the requirements will be lower.
bAssuming 18% unemployment.
CSource: Stone and Webster Engineering Corporation, Labor Survey-Nuclear Power Project (preliminary), PASNY, April 3, 1975.
dDelaware, Greene, and Sullivan and Ulster County/Dutchess, Columbia, and Upper Putnam County Building Trade Council

(BTC)/Orange County BTC/Glens Falls BTC/Schenectady BTC.
eIncludes bricklayers and plasterers.
(Pittsfield, Massachusetts, Pipefitters' United Plumbers and Steamfitters, Litchfield County, Connecticut (Local #22).

SNot available.
Source: ER, Table 4.1-7.

"worst case," which the staff believes can more reasonably be estimated at at least 20%,
providing that no other construction projects of similar size occur simultaneously in the area.

In the staff's opinion, even with a peak work force of 3000, the local abundance of workers
with the requisite construction skills should keep in-migration rates to within the 14% to
20% range. Table 4.8, compiled by the applicant, indicates this relative abundance of workers,
many of whom apparently suffer from prolonged unemployment. To update these data, the staff
surveyed local unions whose members' skills would be in particularly high demand on the GCNPP
and concluded that the abundance of workers and a high level of unemployment still prevail
in the area (Table 4.9). Although it is conceivable that shortages in specific skills such
as electricians and pipefitters could occur in the peak year of construction, the staff feels
that an in-migration range of about 420 (14%) to 600 (20%) in a work-force estimate of 3000 is
plausi ble.

4.4.3 Housing

Impacts on the local housing market depend on (1) the number and distribution of the in-moving
workers, (2) local demand for housing, (3) type of housing available in the local area,
(4) land-use regulations, and (5) the suitability and capability of the land for development.

One-half of the in-migrating labor force is expected to be manual workers (ER, Sect. 4.1.7.2).
Because manual workers typically have a short-term obligation to construction projects, they
will likely need temporary housing, such as mobile homes, campers, apartments, or rooms. On
the other hand, the nonmanual in-movers who have a longer-term commitment will likely require
permanent housing.

The applicant has estimated that about 280 homes and 500 apartments are available in Greene,
Ulster, and Columbia counties (ER, Table 4.1-10). As stated above, the Albany-Troy area north
of the plant also represents housing possibilities for in-moving personnel.



4-20

Table 4.9. Survey of selected unions in Cementon area, 1978

No. Percentage
Membership unemployed unemployed

United Brotherhood of Carpenters & Joiners #117 700 140 20

United Brotherhood of Carpenters & Joiners #265 450 250 56

International Brotherhood of Electrical Workers #724 357 90 25

International Brotherhood of Electrical Workers #806 180 117 65

International Association of Bridge, Structural,
& Ornamental Ironworkers #12 800 450 56

International Association of Bridge, Structural,
& Ornamental Ironworkers #417 374 130 35

Laborers' International Union of N. America #17 1100 220 20

United Association of Plumbers & Steamfitters #7 600 90 15

Steamfitters & Helpers Local Union #543 740 160 22

Source: Personal communications between representatives of the above unions and Martin Schweitzer,
Oak Ridge National Laboratory, Oak Ridge, Tenn., Dec. 18-20, 1978.

As of September 1978, the Greene County housing market was considered "tight" by a local realtor
because of local financial practices. He noted strong interest and commitment from several
marginal resort and motel owners to supply rental housing to workers.35

Data on mobile-home parks in the area indicate that the average vacancy rate is 15% to 35%
in Greene and Columbia counties and 2% to 5% in Ulster and Dutchess counties (ER, Q 4.10).
Using the minimum vacancy rate in each county, at least 270 mobile-home lots would be available
in Greene and Columbia counties and 100 in Ulster and Dutchess counties. Area zoning regula-
tions vary as to their restrictiveness (ER, Q 4.11); thus, mobile homes may be attractive to a
substantial number of the in-movers.

The staff is of the opinion that there probably will be sufficient housing to meet the demands
of in-migrating workers, if the workers choose to go where the housing is, but that shortages
and excess demand would occur if more choose to locate close to the site.

Any inflation in housing costs which could occur as a result of excess demand will be an adverse
impact on the area's high proportion of older people (27% of Greene County's population was
over 55 in 1970, as compared with the state average of 21%),36 many of whom live on fixed
incomes.

4.4.4 Public services

The in-migration of construction workers and their families has the potential to adversely
affect the delivery of public services to all residents of the community, especially in the
areas of education and police and fire protection. The staff considers that, even though rela-
tively few in-movers are predicted, the potential for impacts and uncompensated costs is
present because of the likelihood of selective settlement patterns and lack of extra capacity
in existing services. Because of uncertainty in the in-mover estimates, a monitoring and
mitigation program is proposed (Sect. 4.4.4.5).

4.4.4.1 Education

The staff concurs with the applicant's position that the in-migrant workers will likely move
into the three-county area (Greene, Ulster, and Columbia) around the proposed site (ER,
Sect. 4.1.7.2). Based on an expected peak employment figure of 3000 and an in-migration range
of 14% to 20%, this represents 420 to 600 in-moving workers. Half of these are expected to be
long-term; an equal number is expected to be short-term, that is, they will remain in the area
less than one year. In the absence of specific demographic data about these workers - other
than the New York State average family size (3.01 persons)37 - the staff assumes one school-age
child per family. This translates to 420 to 600 spaces in local schools needed over some
portion of the construction period.
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Although 420 to 600 students represent less than one-half of 1% of total enrollments in the
region, and total student enrollments will decrease during the years of plant construction
(Table 4.10), the staff disagrees with the applicant's position that negative impacts in the
three-county impact area will not occur. The staff feels that 420 to 600 additional students
enrolled in Greene, Ulster, and/or Columbia counties could have a significant impact in light
of a 1975 study showing seven school districts [(1) Catskill Central, (2) Windham-Ashland-Jewett
Central, (3) Hunter-Tannersville Central, (4) Saugerties Central, (5) Ravena-Coeyman-Selkirk
Central, (6) New Lebanon Central, and (7) Taconic Hills Central] with enrollments that exceed
facility capacity in one or more schools.38  A survey update conducted in December 1978 shows
total current enrollment for each of these school districts approaching or exceeding capacity
(Table 4.11). With one exception, all seven districts are currently within 50 students of
capacity. The one exception is Saugerties, where enrollment exceeds capacity by over 500 due
to overcrowding at the junior and senior high school levels.

Table 4.10. Projected student enrollment for Greene, Ulster,
Columbia and Albany counties

Greene Ulster Columbia Albany

1978-1979 8,381 31,741 11,942 42,937

1979-1980 8,164 30,754 11,537 40,785

1980-1981 7,968 29,886 11,219 39,372

19 8 1- 1 9 82 b 7,742 28,801 10,842 37,808

1982-1983 7,528 27,656 10,536 36,345

1983-1984 7,456 26,911 10,338 35,258

1984-1985 7,492 26,490 10,268 34,480

1985-1986 7,585 26,358 10,196 33,591

1986-1987 7,687 26,580 10,236 32,902

aProjections made January 1978 do not include plant-induced
increases.

bElementary school enrollment increases starting in 1981.

Source: Staff conversation with James Brady, New York State

Department of Education, July 1978.

In future years, enrollment in most of the above districts will decline (excluding possible
increases due to construction of the GCNPP), while capacity will hold steady. In 1982-1983,
enrollment in Saugerties's schools will still exceed capacity by 257, but the Catskill district
will, by then, have room for 134 to 284 extra students, depending on whether or not certain
improvements now being considered are made. Assuming that these improvements are made, the
Saugerties and Catskill districts combined will have room for just 27 of the 420 to 600 new
students expected in the three-county area. Since it is the judgment of the staff that most of
the in-moving students will reside in these two districts, it follows that current overcrowding
here will be exacerbated, particularly in Saugerties.

The 1977-1978 average student costs for Greene, Ulster, and Columbia counties are $1769, $1997,
and $1922 respectively. The 1977-1978 teacher to student ratios for Greene, Ulster, and
Columbia counties are 1:17.8, 1:17.6, and 1:17.0 respectively.

Whenever existing overall costs and/or student to teacher ratios are exceeded due to the
applicant's presence in the area, the staff feels that compensation should be made to the
school district on this or some other equitable basis. Negotiations for the compensation plan
should be concluded before construction starts. The applicant has agreed to (1) notify all
potential relocating families of specific school districts that have adequate facility and
staff capacity to absorb additional students, (2) work with school districts in planning to
meet any worker impacts, and (3) make appropriate payments to cover additional impacts to over-
crowded districts.



Table 4.11. Present and projected school enrollment and capacity for selected school districts

Catskill Hunter-Tannersville New Lebanon Ravena-Coeyman-Selkirk Saugerties Taconic Hills Windham-Ashland-Jewett
Enrollment Capacity Enrollment Capacity Enrollment Capacity Enrollment Capacity Enrollment Capacity Enrollment Capacity Enrollment Capacity

1978-1979 2149 2125
1979-1980 2111 212 5b

1980-1981 2057 2125
1981-1982 2033 2125
1982-1983 1991 2125
1983-1984 N.A. N.A.

513 550 987 1040
513 550 953 1040
518 550 937 1040
525 550 914 1040
533 550 884 1040
537 550 845 1040

3000 3000

3000 3000

3000 3000

3000 3000

4369 3850

4298 3850

4256 3850

4194 3850

3000 3000 4107 3850

3000d 3000d N.A. N.A.

2077 2100

2016 2100

1946 2100

1866 2100

N.A.C N.A.

N.A. N.A.

Actual enrollment is less than this projection; this trend is expected to continue untill 1982 when actual enrollment should catch up to these projections.
bMay make addition in future to accommodate 150 additional students.
CN.A. = not available.
dBoth enrollment and capacity may increase in 1984-1985.
Source: Personal communications between representatives of Catskill, Hunter-Tannersville, New Lebanon, Ravena-Coeyman-Selkirk, Saugerties, Taconic Hills, and Windham-Ashland-Jewett Central School Districts

and Martin Schweitzer, Oak Ridge National Laboratory, Oak Ridge, Tenn., Dec. 15-20, 1978.

670a 700

668

666

700

700

641 700 -

610 700

592 700



4-23

The staff notes the desirability of early action to identify signs of construction-related
stress on the school systems so that appropriate planning and mitigation can follow in a timely
manner.

4.4.4.2 Police and fire protection services

The staff is of the opinion that police services and facilities within the impact area will
experience increased demand during the construction period. The applicant estimates that there
are about 250 full- and part-time police officers in the three-county area (ER, Table 4.1-13).
This total provides 1.1 officers per 1000 people. This level of service is augmented by state
police in those areas without local police forces. The national average is 1.3 officers per
1000 people.39

Traffic has been identified as the major construction impact of a plant with a commuting labor
force.40 The study notes that a local commitment of officers and equipment was necessary to
enforce local speed and traffic laws. Only two of the applicant's proposed access improvements
(2T and 2TR) include flagmen provided by the applicant to direct daily traffic into and out
of the site. The staff assumes that such assistance will also be needed for all the other
alternatives except Park and Ride. The staff considers this a definite area of impact for which
communities, and especially Greene County, may not be fully compensated for costs incurred. In
addition to the applicant's commitments (Sect. 4.5.1), the staff recommends that the applicant
reimburse local communities for expenses for traffic control and increased police activity
caused by construction-induced population growth. Although it is intended that the construc-
tion site be self-supporting in fire protection, backup services will be provided by Hose
Company 1 of Catskill, New York. To prepare for backup service, the local fire department
will perform an onsite visit every six months to familiarize themselves with the plant layout
and existing facilities.4 1 Like other public services, fire protection will be required by
in-movers, but this impact and the need for backup services are not expected to pose inordinate
burdens for local communities.

4.4.4.3 Water and sewer services

Water facilities in the three-county area are provided by either public services or private
wells. Sewerage facilities have for the most part been provided by septic tanks.

Some communities within the impact area are experiencing problems with water and sewer facili-
ties, primarily because of soil conditions and the age of the facilities. Several towns and
villages in the three-county area have submitted proposals and plans for funding improvements
or new systems.

The staff is of the opinion that the relocating workers will not present difficulties for
municipal water and sewer facilities or services. Most of the in-migrating workers will
likely choose to locate in existing housing or transient accommodations, for which local
services are already provided.

4.4.4.4 Medical services

The applicant's survey of area health facilities (Greene, Columbia, and Ulster counties) indi-
cates a current total capacity of about 2300 beds in selected hospitals throughout the impact
region (ER, Q 4.3). A variety of specialized clinics also provide physiological and psycho-
logical treatment.

The staff is of the opinion that the number of in-movers during the construction period will
not overburden existing facilities. The addition of new residents in the area should not
significantly affect the ratios of doctor to patient or beds per 1000 people.

The staff is of the opinion that no shortage of medical services or facilities will exist in
the region. Most injuries sustained by construction workers will be treated onsite by a
registered occupational health nurse. The applicant has estimated an annual 100 to 300 injuries
that will require offsite medical treatment. Greene County Memorial Hospital in Catskill, New
York, is the hospital most likely to be used for offsite emergency treatment. This facility
has an emergency room staff capacity of 120 cases per day, which is well above the current use
rate of 33 cases per day.42
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4.4.4.5 Proposed impact monitoring and mitigation program

Because of substantial uncertainty in the in-mover estimates (Sects. 4.4.1 and 4.4.2 on
relocation and in-migration) and the possibility of adverse impacts (even under low estimates)
in certain service areas now functioning over capacity (schools, police), the staff recommends
that as a condition of the construction permit the applicant be required to monitor and mitigate
certain construction-related impacts as a condition of the construction permit identified in the
monitoring program. The monitoring program shall include local jurisdictions in a three-county
impact area (Greene, Ulster, and Columbia) during construction and the subsequent 18-month tran-
sition period. The staff recommends that the applicant make every effort to elicit adequate local
participation and input in this process on a regular basis. Such objectives can be implemented
through an Impact Area Coordination Committee composed of representatives of appropriate counties,
towns, villages, and school districts. The Impact Area Coordination Committee should identify
and discuss the status of impacts, review the applicant's impact monitoring reports, and make
recommendations to the applicant for appropriate mitigation action.

The monitoring and mitigation plan shall incorporate, but not be limited to, the applicant's
mitigation commitments (Sect. 4.5.1) and the staff's requirements (Sect. 4.5.2).

The monitoring program shall focus on tracking the number of and locations selected by relocating
construction (and operating) workers, the number of commuting worker vehicles, and subsequent
impacts on local schools, law enforcement, traffic, roads, and other public services and
facilities. Appropriate actions shall be taken by the applicant to mitigate any adverse impacts
imposed on local governments and services. Reports of the monitoring data and mitigation
actions shall be submitted semiannually by the applicant to the NRC.

The goals of this plan are to permit timely evaluation and to encourage equitable mitigation of
construction-induced impacts that would otherwise fall as unmitigated costs upon local jurisdic-
tions. Such a plan creates a structure for dealing with impacts that are unanticipated, more
intense, or in different places than anticipated. It is a proven "safety net" for dealing with
uncertainty in impact projections.4 3 The framework guidelines are general and flexible to
permit tailoring and adjustment by the applicant and local jurisdictions to meet their
particular needs and concerns. The TVA Hartsville plan, though more extensive in scope and
cost than the plan envisioned here, is recommended as a general guide.

The applicant shall submit monitoring and mitigation plans for the review and approval of the
NRC before commencement of any construction activity.

4.4.5 Access improvements

4.4.5.1 Temporary and permanent access road description and methodology

According to the applicant, the proposed nuclear power plant at Cementon will require the
daily commuting of about 2100 workers at the peak of construction in 1981. The following
assessment of highway alternatives is predicated on these peak-year and work-force assumptions,
along with the applicant's suggested increase in highway use by local residents of 3% annually.
Significantly higher work-force totals and a later peak year - both reasonable possibilities
in the staff's view - would worsen the impact in all alternatives otherwise assessed as accept-
able. The applicant estimates that 1750 automobiles (1100 approaching from the north and
650 from the south) with 1.2 riders per car will enter and leave the site daily ("Joint Hearing
Transcripts," p. J-13154). The applicant determined that some existing roadways within the
vicinity of the site (particularly U.S. Rt. 9W between Saugerties and Catskill) were inadequate
to absorb site-generated traffic. Therefore, the applicant has conducted a feasibility study
to determine the sufficiency of existing highway facilities and to identify road alternatives
that could mitigate anticipated construction-related traffic impacts.44 The four initially
proposed alternatives are 1B, 2TB, 2T, and III, with 1BR and 2TR being additional proposals
suggested on March 16, 1978, during the hearings. (Refer to Sect. 3.8.2 and Appendix L for
descriptions of all six road alternatives and to Sect. 4.1.3 for land-use description and
analysis.) Detailed maps of the impact area from Saugerties to Catskill are shown in Figs. 4.2
(existing roads) and 4.3 (proposed alternatives).

For a quick key to this large number of road alternatives, it may help to remember that all
alternatives have certain segments in common, that two different bypasses around Catskill have
been proposed, and that existing, temporary, new permanent, and combination (part temporary,
part permanent) alternatives have been proposed. These are:
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Permanent Combination Temporary Existing

1B 2TB 2T III (Park

lBR 2TR and Ride)

In terms of the Catskill bypass option used (Fig. 4.4), the alternatives are grouped thusly:

Catskill Creek Bypass Industrial or
(Austin Glen) Railroad Bypass

1B 1BR
2TB 2TR

2T

In the symbol key, "lB" means a new, permanent, relocated 9W roadway between most of Saugerties
and Catskill, "2T" means temporary driveways limited to construction traffic, and "R" stands
for the railroad bypass in Catskill. The exception to this key is 2TB, which designates a new
permanent 9W and a temporary Catskill Creek Bypass (lTB to be consistent).

Segments in common for some or all alternatives can be seen in Figs. 4.3 (proposed alternatives)
and 4.4 (Catskill bypasses). A seventh alternative proposed by the staff, is analyzed in con-
junction with the other six.

Although alternative 1B (a permanent relocation of 9W with a permanent Catskill Creek Bypass)
is no longer the applicant's preferred solution to the access road problem,* it is the only
road alternative for which detailed engineering work and analytical data were completed by the
applicant. Hence the staff discussion is, of necessity, keyed to this alternative. Alterna-
tive 1B is discussed in detail in Appendix L as the main example to illustrate the staff analysis
of socioeconomic impacts, and other alternatives are compared with 1B insofar as comparable
information exists. After description of the methodology, the results of the analysis are pre-
sented in the summary tables of (1) land use, (2) road component characteristics, (3) road
impacts, and (4) advantages and disadvantages. Details of the assessments of the six applicant-
proposed and one staff-suggested alternative(s) are found in Appendix L. All road alternatives
are compared and evaluated at the conclusion of this section.

The staff reviewed each road alternative in terms of 24 road characteristics and socioeconomic
factors to ascertain the environmental impacts created by each road alternative on the area.
The purpose of this assessment was to identify differences in type, level, and cumulative effect
on the impact area. The 24 factors used in the staff's assessment may be grouped into two
categories: (1) those factors that are characteristics or components of a given road alterna-
tive and (2) those that are impacts or results of a given alternative. Factors considered in
group 1 include:

1. traffic flow
2. safety: relative to existing conditions
3. access
4. traffic stimulus in terms of development potential, volume
5. maintenance: costs, agreements
6. bridges, overpasses, underpasses
7. Department of Transportation position, arrangements, contributions
8. spot improvements
9. cost

Factors in group 2 include:

1. land required: total or partial taking
2. homes taken: value, number of people affected
3. industrial and commercial property taken
4. impacts on Lehigh Portland Cement Co. operations
5. aesthetic impact

*
The applicant withdrew 1B as the preferred alternative during the hearings (March 1978)

and now considers it only as one of six possible road alternatives.
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6. public services impact
7. tourism impact
8. recreation impact
9. historical and archaeological impact

10. air pollution impact
11. noise impact
12. local desires, where known
13. local legal positions
14. temporary effects
15. permanent effects

Comparative weighting of each factor was not undertaken. Tables 4.12 and 4.13 give detailed
data included in these comparisons. Table 4.14 compares alternatives in terms of land use.

4.4.5.2 The effect of road alternatives on development opportunities

In the opinion of the staff, some of the road alternatives under consideration might encourage
unplanned development, which would be unfortunate since few land-use controls have been adopted.
Greene County is similar to many rural counties in that the movement toward land-use controls
has occurred slowly. Despite numerous proposals from its planning department since 1969, the
county has not approved a land-use plan nor adopted zoning ordinances. The towns of Catskill
and Saugerties have no zoning ordinances; the villages of Catskill and Coxsackie and the town
of Athens have zoning plans. In addition, the village of Athens has proposed certain compo-
nents of a land-use plan for consideration by its citizens. Fifteen Greene County villages and
towns have adopted mobile-home ordinances, but these in general do not regulate location or mini-
mum lot size. In the opinion of local planners, Greene County is far behind neighboring counties
like Columbia or Ulster in planning.

A dispersed settlement pattern has been developing in Greene County for the past two decades.
In 1970, 84% of the population was classified as rural, but only 3% was rural farm. Highway
commercial uses are continuing to appear along the periphery of hamlets within Greene County,
including the GCNPP impact area. This is resulting in strip development such as that along
U.S. Rt. 9W south of Catskill and residential sprawl indicative of urban development patterns.
Unfavorable topography will limit the residential sprawl of subdivisions within the impact area,
but as development pressures increase, less suitable land areas will be developed, which will
create future problems such as adequate sewage disposal and water supply. Land with a view of
the Hudson offers great potential for a variety of residential, commercial, and industrial uses.
Some development has occurred south of the village of Catskill, and it is this area that the
staff is most concerned about in regard to road alternatives. With alternatives 1B, 1BR, and
2TB, the proposed realignment of 9W will allow development of large tracts of unzoned land
between Embought Road, Catskill, and the Hudson River. Also, the relocation of Rt. 9W 2,000 ft
closer to the river between Saugerties and Cementon will provide additional access to river-
front property. The staff is of the opinion that all five roadway alternatives, especially
1B, 1BR, and 2TB, could significantly affect land-use patterns within these two sections of the
impact area. Alternatives 2T and 2TR will not significantly affect land-use patterns within
these areas provided that all sections of the temporary driveways constructed with these two
alternatives are removed after completion of the GCNPP. Road alternative 1B would also stimu-
late development along the Catskill Creek Bypass.

Greene County's land-use policy is designed to provide for growth concentration along the exist-
ing transportation corridors. By reinforcing the county's major activity centers along these
existing corridors (Rt. 9W and the New York Thruway), viability through economics of density
will be possible.45 Road alternatives 1B, 2TB, and 1BR (relocation of Rt. 9W between Saugerties
and Catskill) and lB and 2TB (Catskill Creek Bypass) are contradictory to the goals and policies
of Greene County in that development will be stimulated in areas not planned for concentration.
The corridor south of Catskill is not planned for development concentration (no sewer expansion
or residential development planned). The 1977 land-use policy plan for Greene County indicates
that areas adjacent to the proposed alignment of these alternatives are to be reserved as open
space.

4.4.5.3 Evaluation of road alternatives

After analyzing all six road alternatives by the 24 road-component and socioeconomic factors,
the staff compared each alternative with the others in terms of the advantages and disadvantages
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Table 4.12. Access alternatives for Greene County Nuclear Power Plant road components and characteristics

Road alternatives Traffic flow Safety Access Traffic stimulus Maintenance costs/agreements Bridges, overpasses

D - Ifi Pnt ti -f hihe ccident Will stimulate scattered land Will increase traffic on State will maintain relocated Permanent bridge over Catskill
IB - Relocation of 9W and a

permanent Catskill
Creek bypass

2TB - Relocation of 9W and
a temporary Catskill
Creek bypass

2T - Three temporary drive-
ways restricted to
construction traffic

IlIl - Park and Ride

IBR - Relocation of 9W and
a Catskill industrial bypass

2TR - Two temporary drive-
ways and a permanent
Catskill industrial bypass

VII - Ride sharing, spot
improvements, underpasses,
and a permanent Catskill
industrial bypass

Diversion of nonconstruction
traffic from Thruway,
significant impact on
Saugerties residential area,
provides best traffic flow of

all alternatives

Reduction in nonconstruction
traffic diversion from NYS
Thruway, flow on 9W less
than with 1B

Major nodes of congestion where
construction .roads intersect
with 9W, improvement along
1.6 miles of 9W, prevents traf-
fic impact in Catskill area, pre-
vents diversion of traffic from
Thruway to 9W

Decrease in level of service
when compared to existing
traffic flow, lower increase
than 2T, 2TB, or 1B in
traffic flow

Same as 1B between Saugerties
and Catskill, origin-
destination survey of 1BR
bypass has not been made,
less diversion from Thruway
than with 1B

Major nodes of congestion
where construction roads
intersect with 9W, prevents
traffic impact on Catskill
area, prevents diversion of
traffic from Thruway to 9W

Improvement of traffic flow
in the Hamlet of Cementon
and Catskill, reduction in
traffic diversion from NYS
Thruway, improvement in
level of service when com-
pared to existing traffic
flow, lower traffic increase
than 1B, 2TB, or 1BR

ro en ai Tor sgne r aUI
rate, lower level of safety,
higher number of vehicles
at greater speeds with
unlimited new access points

Higher level of safety when
compared to 1B, but higher
accident rate than current
rate

Lower level of safety when
compared to 1B or 2TB,
same level of safety in the
Catskill area as 2TB, higher
level of safety in the Catskill
area than with 1B

Minimal increase in the
accident rate, prevents
safety problems of 1B or
2TB

Higher level of safety when
compared to 1B, 2T, or 2TR,
but higher accident rate than
current rate

Lower level of safety than 2TB,
1B; higher level of safety in
Catskill area than 1B

Major safety improvement in
Cementon, higher level of
safety than all other pro-
posed alternatives; minimum
increase in the accident rate

development, unrestricted
access to unzoned land; land-
use controls are needed to
control access junctions.
Access to river front property

Identical to 1B except on
bypass (restricted to
construction workers)

Major problems of access to 9W
from construction roads,
access to Austin Glen;
potential increase in develop-
ment if temporary roads not
removed

No change, will prevent scat-
tered land development
inherent with 1B, 2TB, or
1BR

Same access impacts as 1B;
bypass access of 1BR is
preferred over 1B bypass;
access of 1BR bypass must
be controlled

Same access impacts as 2T
between Saugerties and
Catskill; land-use policies
should be enacted to require
removal of temporary roads

Will prevent scattered land
development inherent with
alternatives 1B, 2TB, or 1BR;
industrial access in Catskill

relocated 9W and in the
Catskill Creek area because
of traffic diversion from the
Thruway to relocated 9W;
will decrease efficiency of
road purpose; not in accord-
ance with land-use policy
plan

Same as 1B except for a
decrease in traffic stimulus
in area of bypass

Will not stimulate increased
nonconstruction traffic, will
act as a deterrent to more
traffic

Minimal increase in traffic
flow, will act as a deterrent
to more traffic

Same as 1B between Saugerties
and Catskill; number of
vehicles diverting to 1BR
bypass will depend on the
design standards used

Will not stimulate increased
nonconstruction traffic, will
act as a deterrent

Minimal increase in traffic flow,
will act as a deterrent to
nonconstruction traffic

9W and bypass if local
jurisdictions agree to main-
tain old 9W, costs $62,300/
year; costs to maintain old
9W are unknown

Same as 1B, costs to maintain
relocated 9W $47,300; costs
to maintain old 9W are
unknown

Agreements are
roads will be
PASNY

not required;
maintained by

Agreements are not required

Staff assumes state will agree
to maintain relocated 9W
and 1BR bypass if local
jurisdictions agree to main-
tain old 9W; costs to main-
tain old 9W are unknown

Agreements not required for
temporary roads between
Saugerties and Catskill;
bypass to be maintained by
state or Village of Catskill;
costs to maintain old 9W
are unknown

Agreements are not required
except for the industrial
bypass; bypass to be main-
tained by state or Village
of Catskill

Creek, permanent overpasses
across Lehigh haul road,
pump house road, and
entrance to NPP

Temporary bridge over Catskill
Creek; same permanent
overpasses as 1B

Temporary bridge over Catskill
Creek; no overpasses needed
at Lehigh or near site
entrance

Not required

No bridge over Catskill Creek,
three overpasses at Lehigh

None

Not required

Department of Transportation Construction period
Spot improvements arrangements (years) Cost (in 1976 dollars)

19 No agreements have been 2.5 31 million
reached

19 No agreements have been
reached; bypass will be main-
tained by applicant (does not
require NYSDOT approval)

NYSDOT approval or agree-
ment not required

19

8

19

19

11

Not required

No agreements have been
reached

No agreements required
between Saugerties and
Catskill; maintenance
responsibility of 2TR bypass
is unresolved

No agreements have been
reached

2.0 26 million

1.5

0.25

2.0

1.75

0.75

21 to 22 million

17 to 50 million depending
on contractual agreements
with unions

27 to 28 million

22 million

26 million

a a ma is a
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Table 4.15. Advantages and disadvantages of road alternatives

VII (Ride
III (Park and sharing

1B 2TB 1BR 2T 2TR ride) combination)

Level of service improvement, ranked in order

Improved bypasses of Cementon and Catskill

Spot improvements

Improved traffic flow until strip development

Improved delivery of emergency services

No adverse impact on public services, tourism, or recreation

Provides industrial bypass with development potential

Rebuilding two one-way underpasses at Cementon

Loss of truck farming and open space in Catskill
Creek Gorge

Traffic intrusion into Catskill Creek Gorge

Opens Catskill Creek to (more) trespassing

Increased hazardous driving from fog (Sept.-Oct.)

Length of construction period, years

Will stimulate higher traffic growth than present

Level of safety, ranking below existing 9W

Lower level of safety after completion of plant,
re present 9W levels

Diversion of Thruway traffic (nonconstruction) to 9W

Diverts 200 vehicles per day through Saugerties
residential area

More maintenance required for local roads and streets
during construction

More maintenance required for local roads and streets
during operation

Land required, acres

Homes required
Businesses required

Likely tax loss from land takings

Taking two potentially significant historical structures

Loss of archaeological site on Brick Farm right-of-way

Length of time nearby residents affected by noise and air

pollution during construction, years

Major traffic delays during construction; longer waiting
and travel times

Loss of patronage by businesses on 9W

Maintenance agreements required for old 9W and bypass

Will stimulate scattered land development

Will stimulate strip development along 1B

2nd 3rd

Yes Yes

19 19

Yes Yes

Yes Yes

Yes Yes

No No

No No

Advantages

1st 6th 5th

Yes No Yesb

19 19 19

Yes No No

Yes No Yesb'

Yes Yes Yes

Yes No Yes

No No No

7tha

No

8d

No

Noa

Yes

No

No

4th

YesC

11 d

Yese

Yes

Yes

Yes

Yes

Disadvantages

Perm. Temp.

Perm. Temp.

Perm. Temp.

Yes Yes

2.5 2
Yes Yes

No Temp. No

No Temp. No

No Temp. No

Yes No No

2 1.5 1.75

Yes No No

No

No

No

No

0.25f

No

2 3 5 6

Yes Yes

Yes No

Yes Yes

Most Yes

Yes Yes

162 153

10 9
5 6

Yes Yes

Yes Yes

Yes Yes

2.5 2

Yes Same Same

No No No

Yes Yes Yes

Yes Yes Yes

Yes No Yes

150 105 102

10 1 2
6 1 3

Yes Small Small

Yes No No

Yes No No

Same

No

No

Yes

No

No

No

No

0.75

Yes, but less
than 1B, 2TB,
1BR

1

Better

No

No

Yes

No Yes

8 (Access road); 13
9 leased
(parking lots)

No

No

No

2 1.5 1.75 No

ks Yes Yes Some delays,
but less than
1B, 2TB, 1BR

Yes Yes Yes No No

Yes Yes, but Yes No No
not bypass

Yes Yes

Yes Yes

Yes Yes Yes

Yes No No

No

No

No

No

No

1

Small

No

No

0.75

Some delays,
but less than
1B, 2TB, 1BR

No

No

No

No
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Table 4.15. (continued)

VII (Ride
Ill (Park and sharing

1B 2TB 1BR 2T 2TR ride) combination)

Will create potential for access-related problems Yes Yes Yes No No No No

Likely significant impact on Lehigh operations during
construction Yes Yes Yes Less than 1 B, No Someg

1BR, 2TB

Likely significant impact on Lehigh's potential expansion Yes Yes Yes No No No No
Possible impact on Marquette Cement Co. expansion

toward river Yes Yes Yes No No No No

Lower visual quality in Cementon vicinity Yes Yes Yes Temp. Temp. No No

Local opposition because of Lehigh and Saugerties
residential impacts Yes Yes Yes Temp. Temp. No No

aSlight temporary decline.
bCatskill only.
cCementon only - less than 1B, 2TB, 1BR.
including Malden Turnpike upgrading.
eNo strip development incentive.
fFive parking lots constructed only.
9During underpass construction.
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disruption and has fewer disadvantages. This alternative requires only 10 acres of land for
(temporary) parking lots, only four to six months construction time for parking lots and spot
improvements, and offers increased local road maintenance. It also, however, results in very
few permanent improvements (eight spot improvements only) and provides the least improvement
in level of service during the eight years of construction.

The question thus becomes one of how to weight the advantages and disadvantages. Do the four
or five advantages in level of service and permanent improvements of 1B and 1BR, respectively,
outweigh their 28 or 24 disadvantages? Is the objective to improve access for construction
workers at any (some, or minimum) cost, to leave the local communities with a balanced set of
some permanent benefits and some permanent adverse costs, to maximize benefits to most groups,
or to minimize costs to the local populace? What criteria shall be used to establish weights
for the different advantages and disadvantages? Depending on what the objectives are and how
the weighting is done, the road alternative chosen could vary through the complete list.

The criteria used in the staff's assessment, in descending order of importance, are listed here.

1. Maintenance of current level of service is one determinant of acceptability.
2. Permanent adverse or beneficial effects are more serious (important) than temporary

ones of the same type (re Catskill Creek Gorge, safety levels, land use and development,
aesthetic impacts, land required, construction delays and disruption, etc.).

3. Local opinion, either favoring or opposing a particular option, shall be seriously
considered.

4. Satisfactory maintenance arrangements for old 9W are a sine qua non for any option.
5. Convenience to the workers and cost to the applicant shall be weighted less heavily

than adverse impacts to local people and governments. (Note, however, that our
"acceptable" and recommended alternatives are not the most expensive ones.)

6. Permanent benefits must be weighed against both permanent and temporary costs.

With these caveats and criteria in mind, the staff weighed the environmental impacts created by
all six road alternatives (Table 4.15) and reached the following conclusions.

1. Road alternative III is acceptable with mitigation.
2. Road alternatives 2TR and 2T are acceptable with mitigation agreements.
3. Road alternatives 1B, 2TB, and 1BR are unacceptable.

Road alternatives 1B, 2TB, and 1BR are considered to have significant impacts or problems in
the following areas.

1. land, homes, and businesses taken
2. potential tax loss (residential, commercial, and industrial)
3. aesthetic impact in Cementon area
4. access-related problems
5. stimulation of scattered land development
6. unresolved maintenance agreements for old 9W
7. intrusion into Catskill Creek Gorge (Austin Glen) area (except 1BR)
8. opposition by local residents and jurisdictions because of Lehigh and Austin Glen

impacts (except 1BR)
9. loss of two potentially significant historical structures and one archaeological site

10. possibility of affecting the operation of Lehigh Portland Cement Company
11. diversion of 200 vehicles twice daily through Saugerties residential area
12. length of construction (2 to 2-1/2 years)
13. higher noise and air pollution levels
14. lower safety levels after completion (than original 9W)
15. stimulation of higher levels of traffic growth
16. major traffic delays during construction

Although it is true that 1B, 2TB, and 1BR would improve traffic flow and permanently improve
roadways, road alignment, and intersections, these advantages were not considered important
enough to outweigh the significant adverse impacts of these three alternatives. It was assumed
in our assessment that no adverse impacts on public services, tourism, or recreation would occur
as a result of construction of 1B, 2TB, or 1BR.

Alternatives 2TR and 2T are considered to have significant impacts on or problems in the follow-
ing areas.
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1. diversion of 200 vehicles twice daily through Saugerties residential area
2. businesses taken (2TR only)
3. potential tax loss (2TR only)
4. aesthetics for 30 to 150 years
5. traffic flow
6. safety
7. scattered land development (unless removal of temporary roads is required after

completion of GCNPP)
8. access intrusion into Catskill Creek Gorge (2T only)
9. lack of known acceptance by local residents and jurisdictions

Alternative 2TR is preferred to alternative 2T because of the location of the permanent
Catskill Industrial Bypass west of the ConRail tracks through an area zoned for industrial
development. The socioeconomic factors of land and homes required, traffic stimulus, mainte-
nance agreements, historical and archaeological sites disturbed or taken, noise and air pollu-
tion, and impacts on the Lehigh Portland Cement Company are considered positive factors when
comparing 2TR and 2T with 1B, 2TB, and 1BR. It was assumed that no adverse impacts on public
services, tourism, or recreation would occur with the construction of 2TR or 2T.

The road alignment for the 2T, 2TB, and lB bypasses is not considered acceptable because of
the intrusion into Austin Glen (Catskill Creek). In addition, all alternatives except III
pass through a residential section of Saugerties causing severe impact on the residents twice
each day.

Alternatives 2TR and 2T would be acceptable if the following conditions were met.

1. All sections of temporary driveways should be completely removed after the GCNPP is
completed. For both alternatives, this would require removing the roadbed and grading
the surface back to its original elevation (contour line). Planting vegetative cover
and trees would also be necessary to return the land to its original state.

2. A solution that avoids the significant impact on the residential area of the village of
Saugerties should be found. This would require additional assessment by the applicant.

3. For alternative 2TR, the applicant should perform a traffic assessment for the railroad
bypass segment and a land-use analysis of the area affected. A determination of 2TR's
acceptability could be based on the significance of impacts identified from this assessment.

Unless these conditions are met (particularly, a solution to the Saugerties problem), neither
2T nor 2TR can be considered acceptable.

With a work force of 2100 and a 1981 peak year, alternative III (Park and Ride) is considered
to have minor-impacts or problems in the areas of (1) traffic flow, (2) safety, and (3) lack
of known acceptance by local residents or jurisdictions. There are no significant impacts
associated with the operation of alternative III. Although alternative III is considered
acceptable for a work force of 2100, it does have one major drawback - the level of service
is not improved. In fact, it is a stopgap rather than a long-term solution to impact-area
traffic problems.

The following ranking of the six road alternatives is based on the staff's review of all
associated socioeconomic factors; the applicant's assumptions of a 1981 peak and a work force
of 2100 were used. The alternatives are listed in descending order of desirability. Note that
these rankings coincide exactly with those developed from the land-use analysis (Sect. 4.1.3)
and generally with those from the ecological impact analysis (Sect. 4.3.1.3). The inexactness
of the latter ranking reflects the absence of ecological data for the railroad or industrial
bypass.

1. III (Park and Ride)
2. 2TR - two temporary driveways and a permanent Catskill Industrial Bypass (requires

three mitigating conditions)
3. 2T - three temporary driveways (including one in Catskill Creek Gorge) restricted to

construction-related traffic (requires two mitigating conditions)
4. 1BR - relocation of U.S. Rt. 9W and a permanent Catskill Industrial Bypass
5. 2TB - relocation of 9W and a temporary Catskill (Austin Glen) Bypass
6. 1B - relocation of 9W and a Catskill (Austin Glen) Bypass
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It should be emphasized that the evaluation of the six road alternatives assumes a peak work
force of 2100, a peak year occurring in 1981, and an annual increase in local highway use of
3%. An evaluation of the otherwise acceptable alternative, Park and Ride, using assumptions
of a peak work force of 3000, a peak year of 1984, and an annual increase in local highway
use of 3% indicates that this alternative then becomes unacceptable. Park and Ride can be made
acceptable under these assumptions only if the increasing number of deficient highway links is
reduced back to eleven from the fifteen which then occur (of 31 highway links identified in
ref. 44) by decreasing the peak-hour traffic flow. Road links are considered deficient when
they reach level of service "E" or "F" ("stop and go" and "forced flow"). Possible measures
to accomplish this goal include altering work-force schedules, additional spot improvements,
and/or busing all employees to the site. Some such measures would be required for alternative
III to be acceptable under these more likely assumptions.

Under the initial assumptions, the first-ranked alternative (Park and Ride) has almost no
permanent benefits and results in temporary declines in traffic flow. Its lack of major
adverse impacts determined its place at the top of the ranking. 2TR offers a significant
permanent benefit to compensate for the land-use disadvantages and control uncertainties of
two temporary driveways. 2T ranks third although it offers few permanent advantages because
its one additional adverse impact is temporary (intrusion into Catskill Creek Gorge). Neither
2T nor 2TR is acceptable, however, without the mitigating conditions attached.

Alternative 1BR is the highest ranked of the permanent-roadway alternatives because of its
permanent benefit (industrial bypass of Catskill), although it and all the permanent-access
alternatives are deemed unacceptable because of their large number of serious adverse impacts.
1BR, 2TB, and lB are unacceptable because of:

1. unresolved maintenance arrangements for old 9W
2. local opposition
3. intrusion into Catskill Creek Gorge (2TB and 1B only)
4. diversion of worker traffic through Saugerties residential area
5. increased land-use, development, and access problems
6. lowering of safety levels during and after construction
7. possible adverse effects on Lehigh Portland Cement Company

In addition, these three alternatives have numerous less adverse impacts.

The lack of benefits associated with the only wholly acceptable alternative (III) under the
applicant's assumptions prompted the staff suggestion of the "ride-sharing combination"
alternative (VII) discussed in Appendix L. This alternative VII deserves further analysis
and evaluation in view of the altered assumptions on work force (3000) and peak year (1984).
None of the applicant's road alternatives is judged acceptable without mitigation under these
conditions. This alternative attempts to improve the local relationship between cost and
benefit without increasing adverse impacts by selectively combining the more positive features
of alternative III and two major additional highway improvements (reworking the Cementon under-
passes and adding the railroad bypass in Catskill).

4.4.6 Impact on local industry

The major industry to be affected by the siting of the GCNPP is the Lehigh Portland Cement
Company, which will lose 265 acres of waterfront property, including 18.5 acres of underwater
rights, through PASNY's exercise of eminent domain powers, as shown in Fig. 4.5. In addition
to this 265 acres, Lehigh will lose as much as 15 acres for access roads and right-of-way
(lB, lBR, 2TB, 2T, 2TR; lesser amounts for Park and Ride or alternative VII - see Sect. 4.4.5
and Appendix L). The preferred transmission route easement would limit the uses of an addi-
tional 23 acres, making a total of 303 acres taken or restricted. These additional takings
or restrictions are shown by the crosshatching in Fig. 4.6. Thus, a total of 67% of Lehigh's
property east of Rt. 9W (455 acres) will be lost to the GCNPP, or 63% if transmission line
easements are excluded. The remaining 153 acres is then divided into three highly irregular
parcels of long and angular shapes with the long "tail" of the relocated dock road extending
down through the new power plant site to the Hudson River. The existing facilities cover
70 acres of the 153. Relocation of the spoils pile requires that Lehigh obtain a new state
permit. The small waterfront remaining (outside of the existing dock) would be unsuitable
for development of any new dock facilities since it borders Duck Cove, a shallow marshy
estuary.
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Fig. 4.5. Cementon site property owners (- -, site boundary; -, property boundary;
*, residence). Source: Power Authority of the State of New York, Application to the New
York State Board on Electric Generation Siting and the Environment, Nuclear-Fueled Unit,
Greene County Nuclear Power Plant, Article VIII, Public Service Law (L. of 1972), Fig. 6.1-19.
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In addition to the loss of property, Lehigh's current operations will be restricted in various
additional major and minor ways. (See Sect. 2.2.1.4 for a description of Lehigh's history and
current operations at this site.) Lehigh's current activities will be affected by (1) construc-
tion activity of the site, (2) road traffic both onsite and offsite, (3) transmission line con-
struction through their remaining property, (4) restrictions on Lehigh's potential use of the
property that lies within the exclusion zone or under 14 acres of transmission lines, (5) loss
of a 15-acre disposal area to the GCNPP, (6) loss of prime waterfront property for which a
major modernization and expansion is planned, (7) relocation of the barge dock and pumphouse
access roads, and (8) GCNPP access-road improvements.

The applicant concludes that Lehigh's operations will not be affected adversely for the short-
or long-term by the taking of the site from the "unused" portions of Lehigh's property, and
that only minor temporary inconvenience will be caused by the construction of the plant, access
roads, and transmission lines. The applicant cites its pledge to maintain existing access to
the dock and pumphouse roads while an alternative access is being built for Lehigh, to control
construction traffic onsite, and to provide offsite construction traffic alternatives (Response
to PSC Interrogatory 77-16). The applicant states that the long-term impact of the proposed
facility on all three cement plants will not be significant and that under any of the alterna-
tive access improvements being considered, access to the cement companies will actually improve.46

The Lehigh Portland Cement Company opposes the siting of the GCNPP at Cementon and claims that
such a taking of its land threatens the current and future viability of its entire Alsen oper-
ation by interfering with current operations and preventing essential modernization and expan-
sion4 6 on the same waterfront site proposed for the GCNPP: Lehigh's main contentions are that
in the highly competitive, energy-intensive cement business (1) they must retain the unimpeded
use of their property to provide prompt service to customers during the intense construction
season (May to October); (2) that access to and ability to expand on their waterfront property
is essential to keep transportation costs down; (3) they must modernize their old, energy-
inefficient facilities to survive rapidly rising energy costs; (4) other sites with heavy
industry zoning, community acceptance, water and rail access, and a 70-year supply of lime-
stone are not easily available to a cement company without power of eminent domain. Lehigh
states that should GCNPP be constructed at Cementon, they would be "precluded from construct-
ing a new low cost production facility serving the Northeast (and) would have no alternative
but to close the (present) plant."46

The staff notes that, although the Lehigh Portland Cement Company dock access road will be
relocated, the existing dock access road will remain available until the new road is completed.
The new dock access road will be longer than the original; however, it is not expected to have
a significant impact on hauling costs to the dock. The Lehigh Portland Cement Company will be
required to relocate its waste disposal area and acquire a state permit for the new location.
This process may require a year's lead time to permit uninterrupted operation of the facilities.
For additional discussion of impacts of road alternative 1B on Lehigh's current operations, see
Appendix L. The staff views any interference with customer pickup and delivery of cement as
damaging to Lehigh in the highly competitive, service-oriented cement business.

Specific restrictions on the Lehigh Portland Cement Company under the transmission line right-
of-way are as follows:

1. No buildings or storage tanks may be built in the right-of-way.
2. Minimum electrical clearances must be maintained if the right-of-way is to be used

as a dumping area.
3. No blasting may take place in the corridor; no blasting material may be stored in

the corridor.
4. No volatile material may be stored or loaded on trucks within the corridor.
5. The earth within a 50-ft radius of any transmission tower may not be disturbed.
6. The earth within the corridor may not be moved such that any tower is left without

vehicular access.

The most serious possible impact would be that the construction and operation of the GCNPP
on the 280 to 303 acres of land taken from the Lehigh Portland Cement would preclude the
future expansion plans of the company. The proposed site of the GCNPP at Cementon appears to
be the only suitable location on Lehigh's property for a new cement plant of 600,000 tons per
year capacity.47 The new plant, at a cost of about $65 million, is designed to include
improved and expanded dock facilities, energy-efficient and modern production equipment, and



4-41

efficient material handling and transfer equipment 7 The Lehigh Portland Cement Company
projects that the new facilities will produce more and consume only 50% to 60% of the energy
currently used. Except for the storage silos, existing facilities are to be retired. The
Lehigh Company is in the process of obtaining necessary preconstruction approvals from Federal,
State, and local authorities for the proposed facilities.47

If the construction of their proposed facilities is blocked due to the construction of GCNPP,
the Lehigh Portland Cement Company estimates that in five years they will not be competitive
with other cement companies in the Northeast due to obsolete, energy-inefficient equipment
and inefficient material handling techniques.

The staff finds a strong likelihood of severe impact on Lehigh during both construction and
operation of GCNPP. Lehigh's conclusions on GCNPP's impact on the cement company's future
viability are considered the results of a "worst-case" analysis. The staff views the loss
of the GCNPP parcel as indeed jeopardizing Lehigh's future at the Alsen site. The possibility
of less severe impacts not forcing Lehigh's closure cannot be assessed without more definite
construction scheduling information and a detailed activity-motion analysis. Measures to
mitigate these worst-case impacts are heroic in scope. The extent of Lehigh's potential
losses is a matter to be decided by litigation, and these costs are, of course, additional
costs for GCNPP.

The impacts of the possible closing of the Lehigh plant on the community tax base and employ-
ment base will be discussed below.

Employment at the Lehigh plant was 168 in 1976, which shows the effects of the national and
regional recession, and 223 in 1978. The 10-year average employment (1967 to 1976) is 214.46
This total includes workers in the onsite trucking and manufacturing operations. An addi-
tional 40 offsite employees are involved in supportive activities at a barge terminal and
the Hartford regional office. The average salary of onsite workers was $16,200 in 1977.47

4.4.7 Impact on commercial activity

Commercial activity in the different impact areas (3-county and 19-county commuting regions)
will be affected both positively and negatively by GCNPP construction since some "local"
purchases will be made, and jobs will be lost (Lehigh) and gained (construction and PASNY).

4.4.7.1 Construction worker payroll

The applicant estimates that about $206 million (1977 dollars) in payroll will be generated
during the six-year construction period. During the peak year, about $62.5 million will be
expended for payroll. Assuming a proportionate increase for a work force of 3000, the
appropriate totals will be $293.9 million in total payroll and $89.2 million in peak-year
payroll. Since two-thirds of the construction workers are expected to commute from Albany
and one-third from further south of the site, only a small portion of this payroll will be
expended locally by the approximately 420 to 600 workers expected to move into the three-county
impact region. There will be a substantial regional increase in commercial activity since
all workers will live in the 19-county commuting region defined by a 75-mile radius.

4.4.7.2 Job losses and gains

In the event that the Lehigh Portland Cement Company reduces and ultimately ends its operations
because of the siting of the GCNPP, it is expected that the entire work force of Lehigh's
quarries, manufacturing, and trucking operations will become unemployed. This work force has
averaged 214 over the past ten years of operation; the average tenure of employees in 1977
was 23 years. Loss of these jobs would have an adverse effect on commercial activity in both
Saugerties and Catskill, the immediately adjacent commercial and service centers where 60%
of Lehigh's employees live. Thus the local unemployment rate in the vicinity of the plant
would be increased. Some of this job loss would be offset for the area (though not necessarily
the individuals) by new construction jobs available through the GCNPP contractors. The staff
estimates that 50% of the cement company workers who lose their jobs will remain unemployed
("110 people); the remainder will find employment with other cement plants (25%), with GCNPP
construction and/or operation (10%), and other employers (15%).
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Job gains from the GCNPP construction project are estimated by the staff to be 420 to 600
in-movers for the three-county impact area and a small number of local persons hired (estimated
to be less than 100 at peak). The applicant has stated an intention to favor local job hiring,
but hiring decisions will be more influenced by contractor and union agreements in the relevant
hiring halls (Albany-Troy-Schenectady). Secondary employment during construction will be less
than the applicant's 1.75 multiplier (Response to PSC Interrogatory 77-8) because of the
temporary nature of the work, perhaps 250 to 300 persons averaged over the eight-year period.
This gain will partially offset (possible) losses if Lehigh should close, but does not
compensate for personal, commercial, and local government losses and expenses if a major
permanent employer is lost and lengthy unemployment occurs for some fraction of that work
force. One possible partial mitigation action would provide a retraining program provided by
the applicant for any cement company workers who become unemployed as a result of the con-
struction or operation of the GCNPP. Other State and Federal resources may be used in offering
assistance and retraining to any Lehigh workers so affected.

Thus the principal local gain usually accompanying a major construction project may be only
partly realized because of the possible impact on the local economy from effects on the cement
company.

4.4.7.3 Local purchases

The value of materials that could be purchased in the area has been estimated by the applicant
to be $90 million. Materials that could be supplied by local vendors if they submit winning
bids include sand, gravel, stone, concrete, dirt, lumber, electric cable, office supplies and
equipment, roofing, tile, internal finishing materials, etc. The applicant estimates that
$30 million of materials could be supplied by Greene County vendors, with the remaining
$60 million supplied by vendors within a 50-mile radius [Response to Greene County Interrogatory
(77)(46)].

4.4.8 Impact on local finances

Local government jurisdictions will receive minor in-lieu-of-tax revenues from the proposed
GCNPP at Cementon, as well as indirect revenues from local purchases made by the applicant
and its contractors. These revenues will probably not offset the loss of town and school
district taxes now paid by the Lehigh Portland Cement Company should Lehigh go out of business.
Other potential uses of the GCNPP site would provide greater local tax revenue than would
constructing or operating the GCNPP.

4.4.8.1 Payments in lieu of taxes

Although not required to pay local taxes on property it acquires, the applicant intends to
make payments in lieu of taxes, based on applicable state law. The amount of these taxes is
based on the value of the property when acquired and the local tax rates. Using 1976 tax
rates, the amount of the applicant's payments has been calculated at $10,400 per year
[ER, Q 8.10(a)]. These taxes will be shared by the county ($2,219), the town of Catskill
($1,294), the Catskill Fire District ($173), the Catskill Light District ($11), and the
Catskill Central School District ($6703). Although inpacts on public services are judged
to be small, it is unlikely that these very small payments would cover all possible additional
expenses to these jurisdictions resulting from GCNPP construction impacts such as needs for
traffic control and school assistance.

4.4.8.2 Gains and losses in local taxes

Assuming the demise of Lehigh's Cementon operations because of the siting of the GCNPP, local
governments will lose about $212,000 per year in local taxes. Lehigh's tax payments in 1977
included $76,000 to the town of Catskill and $136,400 to the Catskill School District.48

This payment represents about 6% of the property tax base of Catskill. Subtracting the
in-lieu-of-tax payments by PASNY, the net loss to these governments would still be $203,000
per year in tax revenues. This loss is severe to these local governments, which have no other
ready sources of revenues, and may well prove burdensome to local residents who will likely
experience additional taxes or reduced services in the absence of mitigative measures.
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Potential mitigation actions include timely replacement payments by the applicant on a scale
similar to that now paid by Lehigh, adjusted for inflation and lower public costs (if any)
which result from Lehigh's exit. The placement of 12.9 miles of additional transmission
lines through Greene County may entail additional small tax losses to local jurisdictions.
On the basis of reductions in assessments granted because of an existing transmission line,49
the staff estimates that a maximum loss of $5000 per year would be involved.

Contributions to the local property tax base will be made by in-migrant workers. Local property
tax payments by in-moving construction workers can vary widely depending on actual housing
choices of the workers. Upper and lower estimates have been calculated for the varied housing
choices available (Table 4.16), based on recent tax and equilization rates in Catskill, for
example. For 420 in-moving workers, the property tax and school district payment could range
from about $78,000 to $351,000 during the peak construction year. These payments do not
necessarily represent increased tax revenue, however, since only the purchase of a new
residence would result in new tax revenue. Given applicant estimates of sufficient existing
homes and apartments to meet worker demands (ER, Sects. 6.3.2.4.1 and 6.3.2.4.2), the tax
revenue estimates would therefore represent a change in the "responsible taxpayer," but not
a net increase in tax revenue. (For a discussion on worker housing choices, see Sect. 4.4.3.)

Table 4.16. Local property taxes due to in-moving workers. The staff
estimates that these will be largely "replacement" rather than "new" taxes

Number of in-moving workers

300 420

Lower-bound estimated

Catskill town and county $ 18,337 $ 25,672

Catskill Central School District 37,414 52,380

Total 55,751 78,052

Upper-bound estimated

Catskill town and county 82,518 115,525

Catskill Central School District 168,365 235,710

Total $250,883 $351,235

'Based upon the purchase of a $10,000 market-value mobile home by
every worker, 28.67% equilization rate, 1976 tax rates of $21.32 per
thousand for town and county and $43.50 per thousand for school district.

bBased on the purchase of a $45,000 market-value house by every
worker and same rates as above.

4.4.8.3 Potential local benefits from alternative uses of the Lehigh site

Various alternative uses of the Lehigh site would be more financially advantageous to local
governments and residents of Greene County. Two examples are the proposed Lehigh expansion
and use of the Lehigh land by a private taxpaying utility. According to the Lehigh Portland
Cement Company, the current owners of nearly all the property, the proposed expansion of
their facilities would result in a tripling of Lehigh's net assessed value.48 Using current
tax rates, a tripling of taxes paid to the respective town and school districts can be
estimated - an increase of about $424,000 per year. The second alternative would bring even
larger increases in the local tax base. Were the Lehigh land to be converted to power plant
use by a privately owned utility such as the local Central Hudson Gas and Electric Company,
the local jurisdictions would receive about $20.8 million per year in tax revenue [assumed is
a tax rate of 1.4% of capital cost ($1.5 billion) per year]. Either of these alternatives
would be much more advantageous from the local point of view when compared with the very small
in-lieu-of-tax payments and outright tax losses that would result from PASNY's development
of the site for power generation. The inability of local communities to capitalize financially
on either of these alternatives in the event the site is used for the GCNPP raises a funda-
mental equity question which is beyond the ability of local connunities to rectify.
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4.4.9 Impacts on recreation

The area within the site boundaries has limited recreational use, namely, hunting by members
of a private club. The four-county area has 17 public and 39 private areas available for
local residents as well as tourists. During the construction period, both fishing and pleasure
boat activities on the Hudson River near the site will be temporarily curtailed by dredging
operations. Although hunting on the site will be prohibited, the neighboring recreational
areas should not be affected. The loss of the site area for hunting is not considered a
significant impact, although it will clearly affect the activities of the Cementon Sportsmen's
Association. The Catskill Forest Preserve is located 6 miles from the site and contains
250,000 acres where hunting is allowed. In addition, there are 6 private clubs within 10 miles
of the site with more than 2000 acres that are used for hunting.

About 10 of the 100 public and private recreational facilities within a 10-mile radius of the
site will be close to the proposed primary or alternative transmission line routings. None
is expected to be affected by the line except for one campground, which will lose a portion of
its facilities.50

The plant cooling tower will be plainly visible on clear days from North Lake State Park and
the campground on the Catskill escarpment. These visual and aesthetic impacts are considered
in Sect. 5.7.

4.4.10 Impacts on historical and archaeological resources

The numerous historical and archaeological resources of the Hudson River Valley are discussed
in Sects. 2.3.1 and 2.3.2. Visual and aesthetic impacts of the plant and cooling tower on
Olana and other cultural and historical resources are discussed in Sect. 5.7.

4.4.10.1 Impacts on historical resources

Two potentially significant historical structures would be taken by road alternative 1B: the
Alsen School onsite and Hilltop House. Other potentially significant historical structures
that would be affected by close proximity to the road widening or relocation include Ergas
House and the Brick farmhouse. In the general vicinity, but not affected by construction
activities, is an old stone house on the Hanzl property.51

Within site of the plant and its cooling tower, but otherwise not directly affected by
construction or operation activites, will be Olana, the Stone Jug and Parsonage at Germantown,
Oak Hill and Van Arden House north along the Hudson, and the structures in the Clermont
riverfront district in Dutchess County. Other historical resources in the vicinity of the plant
will be impinged upon to varying degrees by construction-related traffic. It should be noted
generally that because of the lack of zoning or other land-use controls, historical resources
in the area are at risk relative to incompatible land-use changes on adjoining properties or
an alteration in the essential character of the region. To the extent that strip development
occurs along access roads and in-movers stimulate additional housing and commercial development,
many historical properties may be affected. The staff recommends that the local governments in
Greene, Columbia, and Ulster counties consider adopting appropriate buffer zoning, mobile home
ordinances, and other land-use controls to protect these vulnerable concentrations of historical
and cultural resources from possibly incompatible land-use changes from this project or any other
future growth and development.

The larger subject of possibly incompatible land-use changes is addressed also in the context
of the National Historic Preservation Act of 1966 and Executive Order 11593 for Protection
and Enhancement of the Cultural Environment (1971). These contain requirements for Federal
agencies that build or license projects that may affect historical properties. In addition
to specific adverse visual and aesthetic impacts on one particular National Register property
(Olana - see Sect. 5.7), the staff analysis has identified major concentrations of significant
historical and cultural resources in the mid-Hudson area (Sect. 2.3.1). The relevant impact
area extends at least from Saugerties to Coxsackie along the Hudson River, to the Catskill
Mountain escarpment on the west, and to a line 2 miles east of the Hudson River. The Code
of Federal Regulations lists the criteria of effects: "A Federal, federally assisted, or
federally licensed undertaking shall be considered to have an effect on a National Register
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property or property eligible for inclusion in the National Register (districts, sites, build-
ings, structures, and objects including their settings) when any condition of the undertaking
causes or may cause any change, beneficial or adverse, in the quality of the historical,
architectural, archaeological or cultural character that qualifies the property under the
National Register Criteria" (36 CFR Part 800.8). Specific criteria of adverse effects (36 CFR
Part 800.9) "include but are not limited to:

(a) Destruction or alteration of all or part of a property;
(b) Isolation from or alteration of its surrounding environment;
(c) Introduction of visual, audible or atmospheric elements that are out of character with

the property or alter its setting;
(d) Transfer or sale of a federally owned property without adequate conditions or restrictions

regarding preservation, maintenance or use; and
(e) Neglect of a property resulting in its deterioration or destruction."

The staff adopted the above impact criteria for its analysis and has determined that all the
above adverse effects except the fourth one (transfer or sale) could occur as a result of the
GCNPP construction and operation. Olana and six other properties will be directly affected
visually and aesthetically by the project [criterion (c)], and the entire impact area may be
adversely affected by secondary impacts caused by in-movers and ancillary population growth
and development [criteria (a), (b), (c), and (e)] to the extent that its essential character
is altered.

Most of the mitigative measures identified for adverse impacts from secondary sources (work
force in-movement) are within the control of local governments. Discussions with the State
Historic Preservation Office are continuing about impacts on all the properties at risk and
possible additional mitigative measures.

4.4.10.2 Impacts on archaeological resources

The five onsite concentrations of prehistoric artifacts will be destroyed or otherwise disturbed
by plant construction unless mitigating actions are required. A parking lot is planned on the
Hilltop site, the cooling tower is planned for the Quarry site, lay-down areas are planned for
Mushroom and Duck Cove sites, and the IB right-of-way crosses the Brick Farm site. Provisions
for removal or onsite protection of any sites that will be destroyed or affected shall be made
by the applicant with the State Historic Preservation Office in accordance with applicable
regulations. Other recognized historical sites52 shall be investigated as suggested by the
State Historic Preservation Office and appropriate measures devised for their protection. The
two National Register sites, Fling Mine Hill District and West Athens Hill site, will not be
affected by plant or transmission line construction or operation.

4.4.11 Summary and distribution impacts

The foregoing analysis of community impacts has identified major impacts on Greene County,
the 3-county impact area, and the 19-county area (75 miles radius; herein also called the
"region") from which most workers are expected to commute. Additional impacts are likely in the
first two impact areas, but cannot be predicted accurately in advance because of uncertainty
in both work force and in-mover projections.

Although some local benefits can be identified (taxes, secondary employment and commercial
activity from in-movers and local hires, and possible local purchases), they are generally
modest and are countered by significant adverse local costs and major adverse uncertainties
(road and traffic impacts, impacts on the Lehigh Portland Cement Company, serious job and
tax losses from the possible closing of Lehigh, opportunity loss costs, public service and
local government costs, and visual and aesthetic impacts on Olana and other historical and
cultural resources).

Most regional and state-wide effects that have been identified are positive and beneficial.
These include substantial worker payroll during both construction and operation, increases
in state income taxes paid by workers, purchases of services and materials, and, of course, the
power generated by the GCNPP for New York City and the New York Power Pool. Note that all
these benefits are independent of the location chosen for the generating plant within New
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York State (so long as the labor shed involved is also contained within state borders),
whereas the local costs given above are highly site-specific, with the one exception discussed
in the following subsection.

The relationship between local costs and benefits for the Cementon site and Greene County
appears to be adverse. Whereas some benefits can be expected (see above) and some of the
adverse impacts can be at least partially mitigated (see public services impact mitigation
plan, Sect. 4.4.4.5), there remain certain impacts (Olana and historical impacts) or the
possibility of heavy adverse impact (Lehigh closing) that are not mitigable. The inability to
predict, with certainity, the-outcome of any plausible Lehigh scenario, short of the worst-case
possibility, requires that the staff assess the probable collective impacts of a Lehigh closing
using the essentially conservative worst-case assumption (analogous to approaches used by the
biological and physical sciences). The staff's assessment of the adverse impacts resulting
from a Lehigh closing (tax loss, opportunity loss, and unemployment costs) is that they are,
as a whole, very severe in terms of community and equity considerations. The staff has sought
diligently to devise adequate and timely mitigation that could be required of the applicant
but has been unable to formulate such a plan under existing law. It is the staff's conclusion,
therefore, that only specific actions committed to voluntarily by the applicant can
substantially eliminate these impacts. Such actions might include major employment and job
retraining assistance for Lehigh workers in the event of a Lehigh closing, full compensation
for local tax losses, and some adequate recognition of potential community financial losses
resulting from foregone opportunities explicit in Lehigh's closing. Further discussion of
mitigable and unmitigable impacts follow this section, and applicant commitments and staff
requirements are listed in Sect. 4.5.

A principal source of the unfavorable local relationship between costs and benefits, which is
not site-specific, is the tax-exempt status of the GCNPP. A large gap remains between costs to
be paid by local governments plus risks perceived by local residents and any benefits received
locally. The small in-lieu-of-tax payments proposed do not fill this gap. Local concerns
from the earliest period when this plant was first discussed have correctly identified lack
of local benefits as a principal issue. In this case, the opportunity costs to Greene County
for the conversion of an industrial site to a nontaxpaying enterprise are potentially large
since an existing major taxpaying industry will lose significant amounts of land. Note, however,
that whereas most of the alternative sites under consideration in this action do not face
similar potential losses relative to existing industrial sites and industrial taxpayers, the
effect of a large, nontaxpaying facility is similar at all sites. This status will remain a
thorny problem for local areas and any alternative site unless significant compensatory
arrangements are made.

Despite major efforts to devise satisfactory mitigating actions or plans for adverse impacts
identified at the proposed site, a number of noteworthy adverse impacts or possible adverse
impacts remain for which no solution has been devised, as seen in Table 4.17. No solution or
mitigating action is possible in some cases (Olana aesthetic and visual impacts, inflation,
unfavorable local opinion), whereas some solution is theoretically possible but very difficult
to arrange in others (job losses from Lehigh closing, lost community opportunity costs,
replacement tax payments to local jurisdictions for tax loss, equivalent Lehigh site replace-
ment). Adequate and appropriate mitigating actions relative to the large number of historical
and cultural resources in the area, as well as the area's essential character, are still unclear
and will require additional consultation and negotiation with agencies involved in implementing
the provisions of the National Historic Preservation Act of 1966 and Executive Order 11593
(Sect. 4.4.10.1).

Several partial mitigating measures to prevent damage from land-use changes induced by the
plant are largely within the control of local governments, rather than either the applicant
or regulatory agencies. Affected communities and county governments in Greene and Ulster
counties may wish to consider further protective measures such as buffer zoning, mobile-home
ordinances, and other land-use controls that would slow or prevent incompatible land-use
changes.
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Table 4.17. Mitigation of socioeconomic impacts of GCNPP at Cementon site

Socioeconomic impacts at
Cementon Mitigable? Possible solution

Road alternatives
1B
1BR
2TB
2T
2T R
Park and Ride

VII

Tax loss
Lehigh site and road properties

Community opportunity cost
(site use)

Lehigh Plant costs

Lehigh site taking

Lehigh job loss (223 workers)

Aesthetics
View from Olana, etc.

Other historical resources

Local legal positions (Read 1B)
Local opinion

Relocation
Site + 1B + transmission lines

Site + Park and Ride + transmission
lines

Public services

Transmission lines

Inflation if
In-movers > 300

Work force > 2100

No
No
No
Yes
Yes
Yes

Yes

Noa

No

Saugerties solution: require removal of
temporary driveways and regrading

Require measures to prevent increased
number of deficient roadway links

Replacement payments for life of plant

None

Yes Through court action

No mitigation
available for
community

Equivalent site found

Partially Estimated 50% find jobs; PASNY-supported
job assistance and retraining

No

Partially

Yes

No

None

Historical and cultural area designation,
local zoning

Select different road alternative

No siting

Partially Only owners will be compensated

Yes

Yes

Adequate taking and relocation payments

Monitoring and mitigation plan - schools,
police, etc.

Partially Visual screening, selective routing

No None

8 Not mitigable under present laws.

-Major uncertainties yet to be resolved also surround the extent of impact on the Lehigh Portland
Cement Company, with possible subsequent major impacts affecting the local tax base and Lehigh
employees. Whereas replacement tax payments to local jurisdications are necessary for the life
of the GCNPP in order to prevent serious adverse impacts on local governments, all the adverse
impacts to the local economy from loss of a major taxpaying basic industry and its work force
cannot be entirely quantified and are thus not wholly mitigable.

Likewise, a wholly equitable solution to the problem of unemployed Lehigh workers in the event
the plant closes is also difficult to devise. The applicant can be required to assure "equiva-
lent employment" and provide substantial retraining for those who remain unemployed. But how
long does this responsibility last? The staff suggests one year as the limit here, admitting
this to be somewhat arbitrary. Despite best efforts at retraining, some of these older, less
skilled workers are likely to remain unemployed.
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Further, not all the theoretically possible mitigating solutions have been used because of
institutional or practical constraints. Some solutions are beyond the authority of this
licensing action; for example, local governments have power to require land-use controls to
protect historical properties, so the staff merely suggests a way toward a solution. This
solution, however, leaves unanswered the basic question of the suitability of siting a nuclear
plant within this historical region. All such possible solutions considered by the staff
whether employed herein or not, are listed in Table 4.17 in order to give as complete a listing
as possible and to make explicit the staff considerations relative to the Cementon site.

4.5 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECTS DURING CONSTRUCTION

4.5.1 Applicant commitments

The following is a summary of the commitments made by the applicant to limit adverse effects
during the construction of the proposed GCNPP.

1. Dust control measures for the onsite concrete batching facility will be provided. Fol-
lowing concrete construction, this facility will be dismantled and removed from the site
(ER, Sect. 4.1.1.1.1).

2. Unpaved construction roads within the site will be periodically conditioned to reduce dust
problems (ER, Sects. 4.1.1.1.6 and 4.1.1.2).

3. Without improvements in ambient air quality, there will be no burning of construction
wastes onsite (Answer to Question 2.18).

4. Solid waste will be buried onsite. At the end of construction, this area will be covered
over and landscaped. Salvageable material will be accumulated onsite and removed as the
work progresses (ER, Sect. 4.1.1.1.5).

5. Oil wastes will be collected and removed from the site for possible reuse (ER, Sect.
4.1.1.1.5).

6. Since it is not considered marketable, cleared timber will be used as much as possible for
mulch (ER, Sect. 4.1.1.1.6).

7. Measures will be taken to reduce soil erosion and sediment runoff during construction (ER,
Sects. 4.1.1.1.6, 4.1.2, 4.1.3, and 4.1.4.1).

8. Flush waters and chemicals used in cleaning the piping systems will be diluted and treated
in a sediment detention basin and will meet applicable water quality standards before being
discharged (ER, Sect. 4.1.1.1.5).

9. Effluent from the sediment detention basin will be monitored prior to discharge into the
Hudson. If the suspended solids concentration is higher than 50 ppm, the discharge will be
adjusted to provide more settling time for further removal of suspended solids (ER,
Sect. 4.1.1.2.7).

10. Excavated and dredged soil and rock will be used onsite for various fill purposes (ER,
Sects. 4.1.1.1.6 and 4.1.4.1).

11. Water sprinkler trucks will be used for dust control during excavation (ER, Sect. 4.1.1.1.6).

12. The use of explosives will be monitored to ensure that blasts do not damage nearby struc-
tures (ER, Sect. 4.1.1.1.6).

13. Portable toilets will be used until a sewage treatment plant can be constructed to handle
the peak flow (ER, Sect. 4.1.1.2.2).

14. Dredging for the makeup-water intake structure, the barge slip, and the blowdown discharge
structure will be scheduled to avoid work in the river during the April to July fish
spawning season (ER, Sects. 4.1.1.2.3, 4.1.1.2.4, and 4.1.1.2.7).

15. Measures will be taken to ensure that the material dredged from the river does not return
as sediment (ER, Sects. 4.1.1.2.3, 4.1.1.2.4, and 4.1.1.2.5).
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16. Dredging operations will be terminated whenever the suspended solids concentrations ap-
proach an undesirable level (ER, Sect. 4.1.1.2.7).

17. Sump pumps will be used for a necessary dewatering. Water from the pumps will be dis-
charged into a settling basin for clarification before being discharged into the Hudson
River (ER, Sect. 4.1.1.2.6).

18. Cofferdams will be constructed to minimize the creation of unnecessary embayments in the
immediate construction areas in the river (ER, Sect. 4.1.2).

19. During the latter stages or at the completion of construction, vegetation will be planted
in disturbed areas not occupied by permanent structures or covered with trap rock (ER,
Sect. 4.1.4.1).

20. Air emissions from the auxiliary boilers will be within all applicable Federal and State
standards for new fossil-fuel facilities (ER, Sects. 3.7.2 and 4.1.5).

21. Geometric drainage and erosion control measures will be applied to the construction of
temporary and permanent access routes along the transmission lines (ER, Sect. 4.2.1.3).

22. A thorough and complete documentation of vegetation within the approved right-of-way will
be conducted to identify all vegetation that may either adversely or beneficially affect
the intended purpose of the new right-of-way (ER, Sect. 4.2.1.4).

23. Natural vegetation will be retained along transmission line rights-of-way to lessen visual
impact and to provide environmental harmony where the applicant's detailed inventory in-
dicates a positive environmental benefit can be realized (e.g., selective clearing asso-
ciated with visually sensitive areas such as those adjacent to highways, streams, etc.)
(ER, Sect. 4.2.1.4).

24. Restoration of transmission line rights-of-way will occur continuously as construction
proceeds (ER, Sect. 4.2.1.6).

25. The number of transmission structures within agricultural areas will be kept to a minimum
(ER, Sect. 4.2.4).

26. Construction and maintenance procedures will be implemented to minimize the impacts asso-
ciated with the proposed transmission facility in crossing the Mohican Trail, steep slopes,
bogs, and shrub or wooded wetlands (ER, Sects. 4.2.1, 4.2.3.6, 4.2.2.3, 4.2.2.4, and 4.2.3).

27. Should discoveries of archaeological significance be made during construction of the
proposed plant, the applicant will cooperate with the New York State Division of Historic
Preservation (ER, Sect. 2.3.2).

28. The total suspended solids concentration of runoff discharged to Duck Cove will be limited
to a maximum of 50 mg per liter (ER, Sect. 4.1.3).

29. Should monitoring for suspended solids at the dredging site in the Hudson River indicate
levels of 50 mg per liter or higher, dredging operations will be terminated until it is
possible to maintain proper levels of suspended solids (ER, Sect. 4.1.1.2.7).

30. When practical, efforts will be made to spare the onsite marshland (Response to NRC letter
of July 21, 1976, Question 8).

31. Measures will be taken to ensure that increased traffic problems will be alleviated on
community roads during the construction period. Costs of roadway improvements will be
borne by the applicant if Federal and State assistance are unavailable.14 Damage to town,
county, or village roads from construction traffic will be repaired periodically by the
applicant.

32. The applicant will (1) inform construction workers of school districts now operating under
capacity; (2) establish contact with local school districts during construction and opera-
tion to assess actual impacts on these institutions; and (3) determine what procedures
could be put into effect to alleviate any adverse impacts on the school systems ("Joint
Hearing Transcripts," p. J-11732).
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33. Direct financial assistance will be provided to local school districts to defray the incre-
mental cost that may result from enrollment of children of persons relocating to the areas
to work on the GCNPP, to the extent that such cost is not offset by increased tax revenues
attributable to the project.53

34. Full and fair financial compensation to all landowners will be provided to those whose
land is acquired, and relocation assistance will be given to both owners and renters of
dwellings onsite ("Joint Hearing Transcripts," p. J-11731).

35. In-lieu-of-tax payments will be made to appropriate jurisdictions for taking in fee.
Payments will be equal to. taxes being paid in the year of acquisition and thereafter
they shall equal the taxes that would be paid on existing improvements under any existing
tax rate. Payments will also reflect any significant subsequent shifts in reassessment,
except in situations where the taxing authority receives state aid under statutory law
("Joint Hearing Transcripts," pp. J-11732-11733).

36. Agreements will be sought with appropriate jurisdictions for provision of backup or
additional support for fire and medical services. In these cases, the applicant will
assume any costs associated with additional training or special equipment.

4.5.2 Staff requirements

Based on a review of the anticipated construction activities and the expected environmental
effects therefrom, the staff concludes that the measures and controls committed to by the appli-
cant, as summarized in Sect. 4.5.1, are adequate to ensure that adverse environmental effects
will be at the minimum practical level, with the following additional precautions.

1. The concentration of all wastes and chemicals in the sediment detention basin effluent,
including wastes from pipe-cleaning operations, must meet all applicable State and EPA
effluent standards. Monitoring of hydrazine, morpholine, total residual chlorine, and
phosphates in the effluent of the batch neutralization tank shall be conducted during
periods when these wastes are being discharged.

2. A monitoring program shall be established by the applicant to provide for a periodic
review of all construction activities to ensure that those activities conform to the envi-
ronmental conditions set forth in the construction permit.

3. All necessary precautions shall be taken to avoid any disturbance of the marsh-pond
complex (BB and BA, Fig. 4.1), the intermittent standing water area (BC, Fig. 4.1) asso-
ciated with it, and other existing vegetation along the shores of the Hudson River. For
example, all such areas should be fenced off to prevent damage from unplanned construction
activities.

4. Solid waste generated during construction and operation of the plant shall be disposed of
onsite or offsite by State and Federally approved disposal techniques.

5. Total suspended solids in the Hudson River resulting from dredging and excavation must be
limited to a maximum of 15 ppm over ambient levels, at a distance no more than 200 ft up-
stream of the proposed barge slip. Dredging shall be terminated should this level of total
suspended solids be exceeded.

6. The applicant will work closely with the affected local communities and assist them in
dealing with overburdened services and facilities created by in-moving construction workers.

7. The applicant will notify the NRC and the Office of Endangered Species of the U.S. Fish and
Wildlife Service if any endangered or threatened species is found (1) on the site,
(2) transmission line routes, or (3) access improvement rights-of-way prior to or during
construction.

8. Dredging for the barge slip, makeup-water intake structure, and the diffuser structure and
its discharge pipe shall not be conducted during the fish spawning and nursery seasons
(April through July).



4-51

9. Roads and traffic

a. Intersection control personnel or equipment shall be provided at intersections of
site roads with the existing road system, especially if a road alternative involving
temporary driveways is selected.

b. Any temporary driveways shall be removed and restored to original contour at
the end of the construction period.

c. If either road alternative 2T or 2TR is selected, some solution to the Saugerties
road congestion problems must be identified and adopted. This solution must be
environmentally acceptable, approved by local authorities, and must not involve
diversion of traffic through residential areas.

d. Appropriate fencing, gates, guards, and any other necessary control measures shall be
supplied for any of the temporary road alternatives or those involving offsite parking
lots.

e. The appropriate town or village Highway Supervisor shall be involved in determinations
of need for the applicant to repair damage to local roads from construction traffic
(see applicant commitment 31).

f. In the event that Park and Ride (III) is adopted and more than 11 road links (of
31 identified in ref. 44) become deficient (level of service, "E" or "F"), the
applicant shall act to reduce the number of deficient links to that same level by
work-force schedule adjustments, additional spot improvements, and/or busing all
workers.

10. Historical and archaeological resources

a. Stage II investigations recommended by the State Historic Preservation Office shall be
completed on the five known archaeological sites and nine identified historical sites
before construction begins.

b. Provisions for removal or onsite protection of the five known potentially significant
archaeological sites on the proposed plant site shall be made with the New York State
Historic Preservation Officer in accordance with applicable regulations.

11. Community monitoring and mitigation

The applicant shall undertake a monitoring and mitigation program to identify, evaluate,
and mitigate construction-related impacts on the community and public services in the
three-county area (as discussed in Sect. 4.4.4.5). Reports shall be submitted to the NRC
every six months, beginning six months before construction and continuing until 18 months
after operation has begun. A plan for the monitoring and mitigation program shall be
submitted to the NRC for review and approval prior to commencement of any construction
activity.
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5. ENVIRONMENTAL IMPACTS OF PLANT OPERATION

5.1 LAND USE

Changes in land use resulting from the acquisition of property and construction of the GCNPP
are discussed in Sect. 4.1. The construction of plant facilities and site access roads will
disturb 263 acres, including the clearing of 211 acres and the commitment of 43.5 acres for
permanent facilities. This area now consists mainly of woodland and brushland.

5.1.1 Plant operation

5.1.1.1 Cooling tower plume

The plume of moist air resulting from cooling tower operation (described in Sect. 5.3.2) is not
expected to have any serious effect on land use. Because the discharge height is 140 ft above
plant grade and because of the plume rise of the exit air, the natural-draft cooling tower will
produce no significant increase in ground-level fogging or icing. Therefore, the cooling tower
plume will not adversely affect land or water transportation in the vicinity.

Visible plumes can affect air traffic by limiting visibility. The nearest airport to the site
is Green Acres Airport, which is private and has an average of only 10 to 15 operations per week.
Because the airport is located about 8 miles from the tower, the cooling tower plume is not
expected to affect its operation.

5.1.2 Transmission lines

Operation of the transmission lines will cause fewer negative impacts than will the construction
of the lines. The presence of transmission lines across agricultural land will not permanently
alter its use, except for that portion immediately under the towers. Transmission line corridors
between the GCNPP and the Leeds substation will require that 236 acres of forest be maintained
in early successional stages. This required acreage is not expected to seriously alter overall
land use in this region. Properly maintained rights-of-way, with successional vegetative stages,
can produce much food and cover needed by certain wildlife species. The extension of transmis-
sion lines over land zoned "rural-residential" will restrict development in the rights-of-way
proper.

Although the aesthetic impacts of transmission lines are difficult to quantify, they are present
as constant visual effects that persist for the lifetime of the installation. In visually
sensitive areas traversed by transmission lines, the applicant will use special construction
procedures, including selective removal of individual trees and trimming, to minimize potential
environmental impacts (ER, Sect. 4.2.1.4).

5.2 WATER USE

5.2.1 Surface water

Operation of the GCNPP will result in a maximum consumptive use of about 34 cfs of river water
through evaporation and drift from the cooling tower. This loss of water is equal to about
1.25% of the Hudson River's seven-day low flow (ten-year recurrence) of 2660 cfs at Green Island
or 0.17% of the mean daily flow. Compared with river inflow, evaporation losses from the GCNPP
cooling tower are very small and would not affect the water supply available to other users.
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Some changes in the quality of river water will result from operation of the GCNPP, including
slight increases in dissolved solids, biological oxygen demand, and total residual chlorine
(Sect. 3.6). These changes will not be of sufficient magnitude to adversely affect the quality
of river water.

5.2.2 Groundwater

The onsite groundwater moves toward the Hudson River. Therefore, salt-drift deposition onsite
will not affect any groundwater user. Drift entering the Hudson River either via the ground-
water or directly by deposition will be so small that the effect on Hudson River water quality
will be negligible. If the bottom elevations of any of the proposed structures at the site are
below the present water table, permanent underdrain systems will be necessary in some locations
to lower the water table below these elevations.

The placement of the proposed structures will slightly alter groundwater flow patterns but will
not affect the overall direction of the flow. The main effect on the groundwater environment
at the site will be, in general, a decrease in the slope of the water table toward the river.
This will, however, affect only the area within a few hundred feet of the structures, and
because under normal conditions the flow from the underdrain system will be discharged via the
surface-water drainage system, the staff considers that the overall effect on the groundwater
table outside the area will be negligible.

5.3 HEAT-DISSIPATION SYSTEM

5.3.1 Applicant's thermal analyses

5.3.1.1 Thermal discharge to the Hudson River

The applicant applied three hydrothermal models to the thermal discharge in the Hudson River.
The model developed by Koh and Fan1 was used to predict the near-field behavior of the jet
plume. Two models were used for the far-field analysis: a two-dimensional model2 to predict
lateral and longitudinal tidal elevations, currents, and temperature increases in the site
vicinity and a one-dimensional model3 to predict tidal elevation, currents, and temperature
rise, as a function of river mile, for the entire estuary.

The applicant applied the far-field models to two cases. The first case is for a minimum flow
rate of 2660 cfs, which could occur from July through October. The maximum heat load will
occur in October (ambient river temperature, 47*F), resulting in a discharge temperature of
87.6*F and a discharge flow rate of 12.5 cfs. The results for this case are given in the ER,
Figs. 5.1-1 and 5.1-2.

The maximum heat load to the Hudson River occurs in January. For this case, the discharge
temperature is 76.9*F, the discharge flow rate is 15.8 cfs, the ambient river temperature is
32*F, and the ten-year low flow for this month is 6030 cfs. The results for this case are
given in the ER, Figs. 5.1-3 and 5.1-4.

The average and maximum monthly surface temperature rises predicted by the near-field model
are given in Table 5.1.

5.3.1.2 Cooling tower

The applicant collected onsite meteorological data from June 1, 1973, through May 31, 1974.
These data were then used as input to cooling tower models. The applicant's visible plume
model was derived from the work of L. N. Fan4 and G. Abraham.5 The frequency of occurrence
of the visible plume for various wind directions is given in the ER, Fig. 5.1-6. The applicant
predicts that no ground-level fog or ice will occur as a result of the natural-draft cooling
tower operation.

Drift calculations were performed with the mathematical model of Tsai and Johnson.6 Details
of this model can be found in the ER, Sect. 5.1.3.2.1. Using this model, the applicant esti-
mated the maximum daily average ground-level airborne salt concentration to be 0.009 g/m3

0.5 mile east of the cooling tower. The maximum annual water deposited was estimated to be
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Table 5.1. Average and maximum monthly surface temperature rise

Average Maximumb Average Minimumb Average9  Maximumb
Month blowdown blowdown ambient ambient temperature temperature

temperature temperature temperature temperature rise rise

January 56 77 32.7 32 0.5 2.3
February 58 77 32.9 32 0.6 2.3
March 62 81 34.3 32 1.0 2.7
April 69 86 45.1 32 1.1 3.3
May 74 91 57.8 43 0.8 2.9
June 80 93 69.9 57 0.5 2.2
July 82 92 76.4 66 0.2 1.6
August 81 93 75.5 69 0.2 1.4
September 77 93 69.3 58 0.3 2.1
October 71 88 57.6 47 0.6 2.3
November 66 83 44.8 35 0.9 2.7
December 59 78 35.0 32 0.6 2.4

'Source: ER, Table 5.1-4.
bSource: ER, Table 5.1-5.

0.01 in., and the maximum annual salt-drift deposition rate was estimated to be 1.57 lb/acre
0.7 mile north of the cooling tower. More details of these results are given in Figs. 5.1
through 5.3.

The applicant sponsored plume-rise calculations to investigate potential interactions of the
cooling tower plume with plumes from neighboring cement plant stacks. The 100-ft-high stack
at Marquette Cement Company emits particulates, and its plume is expected to intersect with
that from the tower 4.2% of the time. The 100-ft stack at Lehigh Portland Cement Company
emits SO2, and the applicant expects this plume to intersect with the cooling tower plume 1.4%
of the time. The highest frequency of occurrence for plume interaction, 19.4% of the time, is
with the plume from the 270-ft stack at the Alpha Portland Cement Company. The applicant
anticipates no adverse impact from this because the emissions from this stack are small. The
applicant expects no adverse effects from interaction with emissions from any of the cement
plants.

5.3.2 Staff's thermal analyses

5.3.2.1 Thermal discharge to the Hudson River

The staff used Hirst's model7 to investigate the two cases of blowdown to the Hudson River, as
was done by the applicant. The results for the January case are shown in Fig. 5.4. The low
ambient flow and the large density difference cause the plume to rise very quickly. The plume
centerline intersects the river surface 20 ft downstream and 40 ft across stream from the point
of discharge. The centerline temperature is 0.3*F above the ambient at this point. The rapid
centerline temperature decay is evident in Fig. 5.4.

Figure 5.5 shows the results for the October case. Here, the very small ambient river flow
results in very little downstream transport, 3.3 ft, and a rapid ascent to the surface. The
excess centerline temperature at the surface is 1.9*F.

Judging from the monthly heat rejections and ambient river flows, the staff concludes that
these two cases represent the extreme thermal loading.

5.3.2.2 Cooling tower

The staff used the computer program ORFAD8 to assess the impact of operation of the proposed
natural-draft cooling tower. The cooling tower performance parameters were taken from the
applicant's Environmental Report, and the model was run using two years of onsite meteorological
data. The six drift-droplet sizes and distributions listed in Table 5.2 were used in the
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Table 5.2. Drift droplet size and distribution used in ORFAD

Diameter (microns) 25 75 125 175 225 275

Weight fraction 0.05 0.3 0.4 0.15 0.08 0.02

calculations. Because there is significant topographic variation in the vicinity of the site,
the possibility exists for an increase of drift deposition on hillsides facing the site. To
deal with this, the staff modified ORFAD to include the effect of the interception of drift
droplets by hills. The terrain data used in this model are given in Table 5.3. Figures 5.6
and 5.7 show predicted contours of annual average drift and ground-level airborne salt concen-
trations within 5 miles of the cooling tower. These figures show that the salt and drift dis-
tributions will be predominantly in the north-south direction. These concentrations will be
relatively low, less than 0.007 ug of airborne salt per cubic meter and less than 0.1 g of
drift per square meter per year (0.9 lb/acre). No ground-level fog or ice is predicted.

Table 5.3. Maximum ground elevation (ft msl) vs distance

Distance from site (miles)
Azimuth

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

N 80 110 210 280 300 390 390 360 340 430
NNE 30 0 10 90 90 100 160 200 170 220
NE 30 0 90 130 200 190 150 160 270 260
ENE 40 120 200 230 270 300 200 520 520 320
E 50 170 230 290 310 280 230 280 310 240
ESE 50 160 230 330 330 270 250 250 240 250
SE 30 130 210 230 250 290 250 240 270 280
SSE 30 90 150 240 240 260 290 270 340 300
S 30 20 90 160 200 220 220 270 320 250
SSW 110 120 160 210 220 220 180 230 240 210
SW 110 280 370 330 240 240 230 230 610 560
WSW 280 320 370 280 260 240 450 450 550 510
W 280 330 290 260 310 490 490 450 430 420
WNW 260 310 310 250 370 500 470 430 390 470
NW 1180 340 340 300 210 600 540 420 430 430
NNW 200 310 270 310 290 310 420 490 550 570

Source: ER, Table 2.6-66.

Although the cooling tower will release about 80,000 tons of water per day, no increase in
rainfall is expected. This conclusion is supported by ongoing rainfall studies around Plant
Bowen in northwest Georgia. At this site, up to 200,000 tons of water per day is released from
the cooling towers of the four-unit plant and from evaporation from a man-made lake. A review
of data from this site indicates that this addition of water to the atmosphere has not resulted
in increased rainfall. However, there have been scattered observations of light snowfall from
the cooling tower plumes. 9

The predicted drift deposition rate is so low that it should not contribute measurably to vio-
lations of New York State standards for settleable particulates. Part 257-3.4 of the State
air quality standards states that 50% of the values for the monthly averaged particulate depo-
sition rate should not exceed 0.6 mg/cm2 and 84% of these values should not exceed 0.9 mg/cm2

during 12 consecutive months. A worst-case estimate for the cooling tower drift pertaining to
these standards would be to assume that the total annual average drift was deposited over six
months for the 50% standard and over two months for the 84% standard. With these assumptions,
the monthly averaged cooling tower drift would represent less than 0.25% of the 0.6 mg/cm2

requirement and less than 0.5% of the 0.9 mg/cm2 requirement.
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The three cement plants near the proposed GCNPP - Alpha Portland Cement Company, Lehigh Portland
Cement Company, and Marquette Cement Company - present a potential for interactions among the
cooling tower plume and emissions from the cement companies' stacks. The staff selected for
analysis the stack from each cement plant that could produce the greatest impact. These are the
270-ft-high stack at Alpha located 0.3 mile south of the cooling tower, the 100-ft stack of
Lehigh located 0.7 mile north-northwest of the cooling tower, and the 100-ft stack at Marquette
located 1.2 miles north of the cooling tower. Further details of these three stacks are listed
in Table 5.4. The cooling tower plume could interact with the cement stack plumes in two ways:
through the intersection and merging of the plumes or indirectly through the interaction of the
cooling tower drift with a stack plume. To establish the frequency of occurrence or extent of
such interactions, the trajectory and boundaries of all the plumes of interest must be deter-
mined. The staff used the plume-rise equations of Briggs"0 to calculate the centerline trajec-
tories of the cement stack plumes and the cooling tower plume. With the trajectories known, it
remains to determine the plume widths. This presents a significant problem because there is no
consistent technique for defining a plume boundary. Most empirical plume models assume a
Gaussian distribution of water vapor, particulates, or gases in the vertical direction. This
type of distribution cannot directly establish a plume boundary because the Gaussian has a
tail that extends to infinity. However, it can predict a percentage of water vapor contained
within a specified distance from the plume centerline. In this way, the boundary of the plume
can be defined as the boundary lines enclosing a fixed percentage of the moisture. For these
calculations, the staff defined the boundaries of the plume as the lines enclosing 90% of the
water vapor or cement dust, as determined from the stability-dependent Gaussian half-widths
suggested by Briggs.10 This technique was used to predict the plumes from the cooling tower
and the three cement stacks for a wide range of meteorological conditions. Subsequently, a
frequency of occurrence for each computed plume configuration was determined from the onsite
meteorological data to produce a series of plume interaction figures. Figure 5.8 is an example.

Table 5.4. Cement stack operating parameters

Elevation Stack height Stack diameter Stack gas Efflux speed
Source (ft) (ft) (in.) temperature (*F) (fps)

Alpha-Portland 80 270 144 325 18
Lehigh-Portland 85 100 84 525 85
Marquette 104 100 162 500 40

This parametric study shows that both types of plume interactions could occur at the Greene
County site. When the wind blows the cooling tower plume toward a stack at one of the cement
companies, the plumes will not intersect, a result of both the distances between the cooling
tower and the stacks and the much greater buoyancy of the cooling tower plume. If the plant
output is reduced, plume intersection could occur, but would not be likely. This is because
the plume rise is proportional to the square root of the heat dissipated. For example, a
reduction in the plant's output to one-fourth of its full capacity would only halve the height
of the cooling tower plume. As determined from the staff's parametric study, this reduction
in thermal output would result in plume intersection only during high winds and extremely
stable conditions. These meteorological conditions are not common to the Greene County site.
When the cooling tower plume passes over a stack plume, a potential exists for a localized
increase in ground-level particulate deposition. This would be a result of cooling tower
drift droplets falling through the stack plume and carrying some cement dust to the ground
with them. This should be a minor impact because the drift deposition is relatively low.
The locations of the three cement company stacks are indicated in Fig. 5.6 to illustrate the
drift deposition to which these stack plumes would be exposed.

When the wind blows a plume from one of the cement company stacks toward the cooling tower,
the plume could intersect, as shown in Fig. 5.8. There is currently no way of predicting the
length of a stack plume and, consequently, there is no way to determine under what conditions,
if any, a stack plume will reach the cooling tower. If a stack plume intersects or nears the
cooling tower plume, the stack plume will be entrained by the cooling tower plume and carried
away with it; Fig. 5.9 illustrates entrainment of a stack plume by a cooling tower plume.
This entrainment is desirable because it would greatly disperse the cement particles; however,
these particles could become condensation nuclei in the cooling tower plume, resulting in a
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ES-4737

Fig. 5.9. Photograph showing the entrainment of a stack plume by the cooling tower plume
at the Chalk Point Power Plant in Maryland. Source: J. H. Meyer, Applied Physics Laboratory,
The Johns Hopkins University, Laurel, Md.

slight redistribution of drift. It is the opinion of the staff that the worst impact will
occur when the wind is from the south. In this case, the plume from the Alpha plant will be
blown toward and possibly entrained by the cooling tower plume. The cooling tower plume would
then pass over the plume from the Marquette plant. Drift. already containing cement dust could
fall through the Marquette stack plume, accumulate more cement dust, and then strike the ground.
Although the wind is from the south 23% of the time, the Alpha stack plume is not predicted to
reach the top of the cooling tower except under the most unstable conditions. During these
conditions, the stack plume should not be long enough to contribute significant quantities of
particulates to the cooling tower plume. Therefore, significant impacts should not result
from entrainment of cement dust.

5.3.3 Water quality standards

5.3.3.1 State water quality standards

Water quality standards were adopted by New York State on March 27, 1974. The Hudson River
at the GCNPP site is classified as class A waters. This class of waters can be used as a
source of water for drinking, food processing, and other related uses. The staff considers
that construction and operation of the GCNPP will comply with New York State standards if the
procedures proposed by the applicant and required by the staff are followed.

5.3.3.2 Federal effluent guidelines and standards

On October 8, 1974, the EPA published regulations concerning thermal discharges and guidelines
governing effluents from steam-electric power plants."1 The staff reviewed the information
that must be considered in determining whether GCNPP can be constructed and operated in con-
formity with the effluent limitations established by these regulations.

The Environmental Report (Sects. 3.6, 3.7, 4.1.3, 5.4, and 5.5) describes the various effluents
associated with the construction and operation of the facility. Assessment of the effects of
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these effluents are reported in this Environmental Statement. The staff's conclusion is that,
except as noted below for chlorine, all effluents from operation of the facility that are regu-
lated by the EPA effluent limitations are in conformity with those limitations and reflect the
"best available technology economically achievable" [40 CFR Part 423.15(1)(1)]. A summary of
the staff's findings follows.

Limitation 423.15(a): The pH discharges shall be within the range of 6.0 to 9.0.

Assessment: Discharges should fall within the pH control range. Effluents from the demineral-
izer systems will be neutralized before discharge. Control will be used to ensure that the
pH of other discharges remains within required levels, if necessary, by the development of
specific operating procedures for incorporation in the Environmental Technical Specifica-
tions to the operating licenses. Proper adjustment of pH to limit discharges of heavy
metals may also be necessary.

Limitation 423.15(b): There shall be no discharge of polychlorinated biphenyl compounds.

Assessment: No polychlorinated biphenyl compounds (PCBs) will be added to the makeup water
drawn from the Hudson River. Discharge of PCBs with the cooling tower blowdown will
occur only is PCBs are present in the Hudson River before uptake to the plant.

Limitation 423.15(c): Low-volume waste source limitations on total suspended solids and oil
and grease quantities.

Assessment: This limitation is not expected to be exceeded during plant operation. Specific
operating limitations, to be incorporated as part of the Environmental Technical Specifi-
cations of the operating licenses, may be necessary to meet the applicable requirements
of the NPDES permit.

Limitation 423.15(f): Metal cleaning waste pollutant discharges.

Assessment: Wastewater and waste solutions from cleaning operations will be treated during
the construction period to remove suspended solids and chemicals. Limitation during
operation may require the development of specific operating limitations, which would
be incorporated as part of the Environmental Technical Specifications of the operating
licenses.

Limitation 423.15(g): Boiler blowdown pollutant discharges.

Assessment: The system detailed in the applicant's Environmental Report (Sect. 5.5.2) complies
with the applicable EPA effluent limitations.

Limitation 423.15(i): Cooling tower blowdown pollutant discharges.

Assessment: The EPA standards for maximum and average concentrations of free residual chlorine
allowed in cooling tower blowdown should be met during operation of the proposed facility.
Chlorine is further discussed in Sect. 5.5.2.2. Small amounts of chromium and zinc will
be present in the blowdown (Table 3.8); these, however, result from their presence in the
intake water and not from materials added for corrosion inhibition.

Limitation 423.15(j): Daily time limitation for discharge of chlorine.

Assessment: The applicant will chlorinate the cooling water systems twice daily for 60-min
periods. During chlorination, a feedback system will maintain a fixed total residual
chlorine (TRC) value of 0.5 ppm. The applicant states that, because of the chlorination
program characteristics, there should be no residual chlorine in the blowdown from the
cooling tower (ER, Sect. 3.6.3). The staff defines TRC as the sum of the free residual
chlorine (the portion of the reactive chlorine that remains as molecular chlorine, hypo-
chlorous acid, or hypochlorite ion after the chlorine demand is satisfied) and the combined
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residual chlorine (the portion of the chlorine that remains combined with ammonia or
nitrogenous compounds after the chlorine demand is satisfied). The staff concludes
that some TRC, as defined above, will always exist in the blowdown because a reserve
will remain in the circulating water flow of the cooling tower between chlorination
periods. The blowdown will thus not meet the EPA limitation, and the applicant will
be required to modify the chlorination procedure or obtain a variance from the regional
EPA administrator.

Limitation 423.15(1)(1): Discharge of heat from the main condensers.

Assessment: The facility will use a closed-cycle cooling system employing a natural-draft
cooling tower and cold-side blowdown discharge of heat. The discharge temperature should
not exceed, at any time, the lowest temperature of recirculating water prior to the addi-
tion of makeup water. This will conform to the applicable EPA effluent limitations.

Limitation 423.45: Construction runoff.

Assessment: The applicant proposes construction practices to limit erosion and siltation.
The staff is requiring the applicant to provide a surface runoff control plan to ensure
that surface runoff will be adequately controlled to meet EPA standards. Control measures
are further discussed in Sect. 4.5.2.

The staff concludes that the facility, as designed by the applicant and as modified by staff
requirements, will comply with State and Federal water quality requirements, except for chlorine.
In addition, the applicant will be required to have a certification issued under Sect. 401 of
the Federal Water Pollution Control Act stating affirmative compliance with applicable require-
ments before issuance of a construction permit.

5.4 RADIOLOGICAL IMPACTS

5.4.1 Impact on man

The models and considerations used to derive estimates of radiation doses to individuals are
discussed in detail in Regulatory Guide 1.109. Similarly, the use of these models and addi-
tional assumptions for population dose estimates are described in Appendix D of this Statement.

5.4.1.1 Exposure pathways

The environmental pathways considered in preparing this section are shown in Fig. 5.10.
Estimates were made of radiation doses to man at and beyond the site boundary by using the
NRC staff estimates of expected effluents shown in Tables 3.5 and 3.6, and considering the
meteorological and hydrological features and the exposure pathways at GCNPP.

Inhalation of air and ingestion of food and water containing tritium, carbon-14, and radiocesium
are estimated to account for essentially all the whole-body radiation dose commitments to indi-
viduals and to the population within 50 miles of the plant.

5.4.1.2 Dose from radioactive releases to the atmosphere

Radioactive effluents released to the atmosphere from GCNPP will result in small radiation doses
to the public.

The NRC staff estimates of the expected gaseous and particulate releases listed in Table 3.6 and
the site meteorological considerations discussed in Sect. 2.6.2 of this Statement and summarized
in Table 5.5 were used to estimate radiation doses to individuals and populations. The results
of the calculations are discussed below.
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Radiation doses to individuals

The predicted doses to individuals at selected offsite locations at which doses are expected to
be largest are listed in Table 5.6. The standard NRC models were used; the following modifica-
tions were incorporated to adjust the models to the features of the Greene County plant design
and the site environs:

1. The fraction of the year milk animals and meat animals are on pasture was assumed to be
0.5 and 0.75, respectively, to reflect grazing practices more typical of a northeastern
site.

2. The fraction of locally grown leafy vegetables consumed was assumed to be 0.25, which is,
again, more typical of northeastern sites.
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Table 5.5. Summary of atmospheric dispersion factors and deposition values for selected
locations near the GCNPPO

Locationb Sourcec X/Q Relative deposition
(sec/m

3 ) per m

Nearest site water boundary A 1.1 X 10-1 3.8 X 10-
(0.17 mile N) B 1.4X 10~4  8.4X 10- 7

C 8.9 X 10-6 1.9 X 10-~

Nearest site land boundary A 2.3 X 10-6 5.7 X 10-8
(0.41 mile S) B 3.1 X 10-5 1.4 X 10-'

C 2.4 X 10-6 3.5 X 10-8

Nearest residence and garden A 2.7 X 10-6 3.6 X 10-8
(0.59 mile SW) B 4.5 X 10-6 2.8 X 10-8

C 1.8X 10- 6  1.8X 10- 8

Nearest milk and beef animals A 8.1 X 10~7 2.2 X 10 -
(2.2 miles NNE) B 8.9 X 10-' 3.1 X 10 -

C 4.7X10-7  1.3X10- 9

Nearest industrial facility A 2.1 X 10-6 8.6 X 10-8
(Alpha Cement Co., 0.3 mile SSW) B 3.6 X 10 ~5 2.0 X 10-7

C 2.1 X 10-6 4.7X 10-8

aSee Draft Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reactors," March 1976.

b"Nearest" refers to that type of location at which the highest radiation dose is
expected to occur from all appropriate pathways.

cA - 24 purges of 16 hr each per year from plant vent; B - continuous release from
turbine building vent; C - continuous release from plant vent.

Table 5.6. Annual individual doses due to gaseous and particulate effluents

Dose (millirems/year)
Location Pathway

Total body Bone Liver Thyroid Lung Skin GI tract

Nearest residence Plume 0.038 0.038 0.038 0.038 0.039 0.11 0.038
(0.59 mile SW) with garden Ground Deposit b b b b b b b

Inhalation 0.26 b 0.26 0.30 0.26 0.26 0.26
Vegetation (child) 0.57 1.4 0.58 0.80 0.57 0.57 0.57

Nearest milk and beef animals Plume 0.010 0.010 0.010 0.010 0.011 0.029 0.010
(2.2 miles NNE) Ground deposit b b b b b b b

Inhalation 0.075 b 0.075 0.086 0.075 0.075 0.075
Milk (infant) 0.13 0.35 0.13 0.52 0.13 0.13 0.13
Meat (child) 0.017 0.056 0.017 0.021 0.017 0.017 0.017

Nearest industrial facility Plume b b b b b 0.021 b
(Alpha Cement Co.) (0.3 Ground deposit b b b b b b b
mile SSW) Inhalation 0.043 b 0.043 0.059 0.043 0.043 0.043

s"Nearest" refers to that type of location where the highest radiation dose is expected to occur from all appropriate pathways.
bLess than 0.01 millirem/year.
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Radiation dose commitments to populations

The radiation dose estimates to the population (within 50 miles) for GCNPP from gaseous and
particulate releases were based on the projected site population distribution for the year
2000, as shown in Figs. 5.11 and 5.12. Doses beyond the 50-mile radius were determined from
the average population densities discussed in Appendix D of this Statement. The population
doses are presented in Table 5.7; background radiation doses are provided for comparison.
The doses from atmospheric releases from GCNPP during normal operation represent an extremely
small increase in the normal population dose from background radiation sources.

5.4.1.3 Doses from radioactive liquid releases to the hydrosphere

Radioactive effluents released to the hydrosphere from GCNPP during normal operation will result
in small radiation doses to individuals and populations. The NRC staff estimates of the expected
liquid releases listed in Table 3.5 and the site hydrological considerations discussed in Sect.
2.5 of this Statement and summarized in Table 5.8 were used to estimate radiation doses to indi-
viduals and populations. The results of the calculations are discussed in this section.

Radiation doses to individuals

The estimated exposures to individuals at selected offsite locations at which doses are expected
to be largest are listed in Table 5.9. The standard NRC models were used for these analyses.

Radiation dose commitment to populations

The estimates of population radiation dose within 50 miles of GCNPP from liquid releases, deter-
mined from the use of water and biota from the Hudson River, are shown in Table 5.7. Doses
beyond 50 miles were based on the assumptions discussed in Appendix D.

Background radiation doses are provided for comparison. The doses from liquid releases from
GCNPP represent small increases in the population dose from background radiation sources.

5.4.1.4 Direct radiation

Radiation from the facility

Radiation fields are produced in nuclear plant environs as a result of radioactivity contained
within the reactor and its associated components. Although these components are shielded, dose
rates around the plants have been observed to vary from undetectable levels to values of the
order of 1 rem per year.

Doses from sources within the plant result primarily from nitrogen-16, a radionuclide produced
in the reactor core. Because of variations in equipment layout, exposure rates are strongly
dependent on overall plant design. Because the primary coolant of pressurized water reactors
(PWRs) is contained in a heavily shielded area of the plant, dose rates in the vicinity of PWRs
are generally undetectable (less than 5 millirems per year). The integrated population dose
from such a facility would be less than 1 man-rem per year per unit.

Low-level-radioactivity storage containers outside the plant are estimated to contribute less
than 0.01 millirem per year at the site boundary.

Occupational radiation exposure

From a review of the applicant's safety analysis report, the staff considers that the applicant
is committed to design features and operating practices that will ensure that individual occupa-
tional radiation doses (occupational dose is defined in 10 CFR Part 20, "Standards for Protection
Against Radiation") and that individual and total plant population doses will be as low as are
reasonably achievable (10 CFR Part 20). To portray the radiological impact of plant operation
on all onsite personnel, a man-rem occupational radiation dose must be estimated. For a plant
designed and proposed to be operated in a manner consistent with 10 CFR Part 20, there are many
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Table 5.7. Annual population dose commitments in the year 2000

Population dose commitment

Category (man-rems)

50 miles U.S. population

Natural radiation background 230,00b' 29,000,000c

Greene County Nuclear Power Plant operation
Plant work force d 500
General public (total) 3.0 27
Noble gases e e
Inhalation 1.9 2.9
Ground deposition 6 e
Terrestrial foods 1.4 16
Drinking water e 3.0
Aquatic food e e
Recreation e e
Transportation of nuclear fuel and radioactive wastes d 7

aU .S. Environmental Protection Agency, Natural Radiation Exposure in the United States, ORP-SID
72-1 (June 1972).

busing the average N.Y. background individual dose (105 millirems/year) in (a) and the year 2000
projected population from Fig. 5.14.

cUsing the average U.S. background individual dose (102 millirems/year) in (a) and the year 2000
projected U.S. population from U.S. Department of Commerce, Bureau of the Census, Population
Estimates and Projections, Series II, Series P-25, No. 541 (February 1975).

dlncluded in the U.S. population.
e Less than 1 man-rem/year.

Table 5.8. Summary of hydrologic transport and dispersion for liquid releases
from the Greene County Nuclear Power Plant'

Location Transit time (hr) Dilution factor

Nearest drinking water intake 140 190
(Rhinebeck, 16 miles S)

Nearest sport fishing location 0.1 15
(outfall area, 0.45 mile SSE)b

Nearest shoreline (2.9 miles SSW) 24 83

Nearest irrigated crops' (10 miles SE) 84 140

Poughkeepsie, N.Y. (33 miles S) 280 250

N.Y.C. Chelsea Pumping Station 360 290
(41 miles S)

See Regulatory Guide 1.113, Estimating Aquatic Dispersion of Effluents from Acci-
dental and Routine Releases for the Purpose of Implementing Appendix I, May 1976.

bAssumed for purposes of an upper-limit estimate; detailed information not available.
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Table 5.9. Annual individual doses due to liquid effluents

Dose (millirems/year)
Location Pathway

Total body Bone Liver Thyroid Lung GI tract

Nearest river water use Drinking water 0.012 a 0.012 0.036 0.012 0.012
(Rhinebeck) (16 miles SSW)

Nearest fish production Fish (outfall area) 0.22 0.15 0.28 0.22 0.034 0.014
(0.45 mile SSE)b

Nearest shoreline Sediments a a a a a a
(2.9 miles SSW)

Nearest use of irrigated food Irrigation water-food crops 0.016 a 0.016 0.016 0.016 0.016
crops (10 miles SE)b (child)

aLess than 0.01 millirem/year.
bAssumed for purposes of an upper limit estimate; detailed information on usage and productivity not available.

variables influencing exposure that make it difficult to determine a quantitative total
occupational radiation dose for a specific plant. Therefore, past exposure experience from
operating nuclear power stations12 has been used to provide a widely applicable estimate to
be used for all light-water-reactor power plants of the type and size of the Greene County
plant. This experience indicates a value of 500 man-rems per year per reactor unit.

Using this estimate, the projected occupational radiation exposure impact of the single-unit
Greene County plant is estimated to be 500 man-rems per year.

Transportation of radioactive material

The transportation of cold fuel to a reactor, of irradiated fuel from a reactor to a fuel
reprocessing plant, and of solid radioactive wastes from the reactor to burial grounds is
within the scope of the NRC report entitled Environmental Survey of Transportation of Radio-
active Materials to and from Nuclear Power Plants. 13 The environmental effects of such
transportation are summarized in Table 5.10.

5.4.1.5 Evaluation of radiological impact

The radiological impact of operating the proposed GCNPP is presented in terms of individual
doses in Tables 5.6 and 5.9 and in terms of population dose commitments in Table 5.7. The
annual individual doses resulting from routine operation of the plant are a small fraction of
the dose limits specified in 10 CFR Part 20. The population doses are small fractions of the
dose from natural environmental radioactivity. As a result, the staff concludes that there
will be no measurable radiological impact on man from routine operation of the Greene County
facility.

5.4.1.6 Comparison of calculated doses with NRC design objectives

Tables 5.11 and 5.12 show a comparison of calculated doses from routine releases of liquid and
gaseous effluents from the Greene County facility with the design objectives of Appendix I to
10 CFR Part 50 and with the proposed staff design objectives of RM-50-2.14

5.4.2 Impact on biota other than man

The models and considerations of environmental pathways used to estimate radiation doses to
biota are discussed in detail in Vol. 2, Analytical Models and Calculations, of WASH-1258.15
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Table 5.10. Environmental impact of transportation of fuel and waste to and from one
light-water-cooled nuclear power reactor

Normal conditions of transport

Environmental impact

Heat (per irradiated fuel cask in transit) 250,000 Btu/hr
Weight (governed by Federal or State restrictions) 73,000 lb per truck; 100 tons per cask per rail car
Traffic density

Truck Less than one per day
Rail Less than three per month

Estimated Cumulative dose
number of Range of doses to exposed to exposed

Exposed population persons individuals per reactor year population per
exposed (millirems) reactor year

(man-rems)

Transportation workers 200 0.0 to 300 4
General public

Onlookers 1,100 0.003 to 1.3 3
Along route 600,000 0.0001 to 0.06

aThe Federal Radiation Council has recommended that the radiation doses from all sources of radiation
other than natural background and medical exposures should be limited to 5000 millirems/year for
individuals as a result of occupational exposure and should be limited to 500 millirems/year for individuals
in the general population. The dose to individuals due to average natural background radiation is about 130
millirems/year.

bMan-rem is an expression for the summation of whole-body doses to individuals in a group. Thus, if
each member of a population group of 1000 people were to receive a dose of 0.001 rem (1 millirem), or if
two people were to receive a dose of 0.5 rem (500 millirems) each, the total man-rem dose in each case
would be 1 man-rem.

Source: Data supporting this table are given in the Commission's Environmental Survey of
Transportation of Radioactive Materials to and from Nuclear Power Plants, WASH-1238, December
1972 and Supp. I (NUREG-75/038), April 1975.

Table 5.11. Comparison of calculated doses from Greene County operation,
with guides for design objectives proposed by the staff'

Criterion RM-50-2 design objective Calculated dose

Liquid effluents
Dose to total body or any organ from all pathways 5 millirems/year 0.30 millirem/year

Gaseous effluents
Gamma dose in air 10 millirads/year 0.58 millirad/year
Beta dose in air 20 millirads/year 0.26 millirad/year
Dose to total body of an individual 5 millirems/year 0.16 millirem/year
Dose to skin of an individual 15 millirems/year 0.46 millirem/year

Radioiodine and particulatesb
Dose to any organ from all pathways 15 millirems/year 0.52 millirem/year

(infant thyroid)

aGuides on design objectives proposed by the NRC staff on Feb. 20, 1974, consider doses to individuals
from all units onsite. From U.S. Atomic Energy Commission, Concluding Statement of Position of the
Regulatory Staff, Docket No. RM-50-2, Feb. 20, 1974, Washington, D.C., pp. 25-30.

bCarbon-14 and tritium have been added to this category.
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Table 5.12. Comparison of calculated doses from Greene County operation
with Appendix I design objectives'

Criterion Appendix I Calculated doses
design objective

Liquid effluents
Dose to total body from all pathways 3 millirems/year 0.23 millirem/year
Dose to any organ from all pathways 10 millirems/year 0.30 millirem/year

Noble gas effluents
Gamma dose in air 10 millirads/year 0.58 millirad/year
Beta dose in air 20 millirads/year 0.26 millirad/year

Dose to total body of an individual 5 millirems/year 0.16 millirem/year
Dose to skin of an individual 15 millirems/year 0.46 millirem/year

Radioiodines and particulatesb
Dose to any organ from all pathways 15 millirems/year 0.52 millirem/year

(infant thyroid)

aAppendix I design objectives from Sects. I.A, lI.B, and II.C, 10 CFR Part

maximum individual per reactor unit. From Fed. Regist. 40: 19442 (May 5, 1975).
bCarbon-14 and tritium have been added to this category.

50; considers doses to

5.4.2.1 Exposure pathways

The environmental pathways considered in preparing this section are shown in Fig. 5.13. Dose
estimates were made for biota at the nearest land and water boundaries of the site and in the
aquatic environment at the point at which the plant's liquid effluents mix with the Hudson
River. The estimates were based on estimates of expected effluents (Tables 3.5 and 3.6), on
site meteorological and hydrological considerations, and on the exposure pathways anticipated
at GCNPP.

5.4.2.2 Doses to biota from radioactive releases to the biosphere

Depending on the pathway (as discussed in Regulatory Guide 1.109), terrestrial and aquatic
biota will receive approximately the same or somewhat higher doses than man will receive.
Dose estimates for some typical biota at the Greene County site are shown in Table 5.13.
Doses to the greater number of similar biota in the offsite environs will generally be much
lower.

5.4.2.3 Doses to biota from direct radiation

Although many of the terrestrial species may be continuously exposed and thereby receive higher
doses than man, aquatic species and some terrestrial species may receive somewhat lower doses,
depending on shielding by water and soil (e.g., burrows). As a result of these uncertainties,
it was assumed that the direct radiation doses to biota at the site boundary will be about the
same as for man. As discussed in Sect. 5.4.1.4, direct radiation doses will generally be less
than 5 millirads per year.

5.4.2.4 Evaluation of the radiological impact on biota16, 17

Although guidelines have not been established for desirable limits of radiation exposure to
species other than man, the limits established for humans are, in general, considered to be
conservative for other species as well. Experience has shown that it is the maintenance of
population stability that is crucial to the survival of a species, and species in most eco-
systems suffer rather high mortality rates from natural causes. Although the existence of
extremely radiosensitive biota is possible and although increased radiosensitivity in organisms
may result from environmental interactions with other stresses (e.g., heat, biocides, etc.), no
biota have yet been discovered that show a sensitivity (in terms of increased disease or death)
to radiation exposures as low as those expected in the area surrounding the GCNPP. The BEIR
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Fig. 5.13. Exposure pathways to biota other than man.
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Table 5.13. Dose estimates for typical biota at the Greene County facility site

Biota Location Pathwaya (milliDs/year)

Deer Nearest site land boundary Atmosphere 0.49
(0.41 mile S)

Fox b b 0.18

Terrestrial flora b b 0.05

Raccoon Nearest site water boundary Atmosphere and 1.3
(0.17 mile N) hydrosphere

Muskrat c c 4.5

Heron c c 20

Duck c c 4.2

Fish Plant outfall (0.45 mile SSE) Hydrosphere 1.3

Invertebrates d d 4.3

Algae d d 1.5

'Atmospheric doses include estimates of plume dose, ground deposition dose, inhalation dose,
and ingestion doses where appropriate. Hydrospheric doses include estimates of immersion dose,
dose from consumption, and sediment dose where appropriate.

bSame location and pathway as deer.
CSame location and pathway as raccoon.
dSame location and pathway as fish.

report17 concludes that the evidence to date indicates that no other living organisms are more
radiosensitive than man; therefore, no measurable radiological impact on populations of biota
is expected from the radiation and radioactivity released to the biosphere as a result of the
routine operation of GCNPP.

5.4.3 Uranium fuel cycle impacts

On March 14, 1977, the Commission presented in the Federal Register (42 FR 13803) an interim
rule regarding the environmental considerations of the uranium fuel cycle. It is effective
through March 14, 1979, and revises Table S-3 of Paragraph (e) of 10 CFR Part 51.20.* In a
subsequent announcement (43 FR 15613) on April 14, 1978, the Commission further amended Table
S-3 to clarify that the table does not cover (1) estimates of radon released and (2) health
effects. The revised table is shown here as Table 5.14. The interim rule reflects new and
updated information relative to reprocessing of spent fuel and radioactive waste management
as discussed in NUREG-0116, Environmental Survey of the Reprocessing and Waste Management
Portions of the LWR Fuel Cycle, and NUREG-0216, which presents staff responses to comments on
NUREG-0116.18,19 The rule also considers other environmental factors of the uranium fuel cycle,
including mining and milling, isotopic enrichment, fuel fabrication, and management of low- and
high-level wastes. These factors are described in report WASH-1248, Environmental Survey of
the Uranium Fuel Cycle.20

Specific categories of natural resource use are included in Table S-3 of the interim rule
(reproduced here as Table 5.14). These categories relate to land use, water consumption and
thermal effluents, burial of transuranic and high- and low-level wastes, and radiation doses
from transportation and occupational exposures. The table includes the radiation dose to the
U.S. population resulting from gaseous and liquid effluents. The contributions in Table 5.14
for reprocessing, waste management, and transportation of wastes are maximized for either of
the two fuel cycles (uranium only and no recycle); that is, the cycle that results in the
greater impact is used.

*
A notice of final rule-making proceedings, given in the Federal Register, May 26, 1977

(42 FR 26987), calls for additional public comment before adoption or final modification of
the interim rule.
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Table 5.14. Summary of environmental considerations for uranium fuel cycles
Normalized to model LWR annual fuel requirement (WASH-1248) or reference reactor year (NUREG-0116)

Natural resource use Total Maximum effect per annual fuel requirement or reference reactor year of model 1000-MWe LWR

Land, acres
Temporarily committed 94

Undisturbed area 73
Disturbed area 22

Permanently committed 7.1

Overburden moved, millions of metric tons 2.8

Water, millions of gallons
Discharged to air 159
Discharged to water bodies 11,090
Discharged to ground 124

Total 11,373

Fossil fuel
Electrical energy, thousands of 321

megawatt hours
Equivalent coal, thousands 117

of metric tons
Natural gas, millions of standard cubic feet 124

Effluents - chemical, metric tons
Gases (including entrainment)

SOx 4,400

NO 5 ' 1,190
Hydrocarbons 14
CO 29.6
Particulates 1,154

Other gases
F - 0.67

HCI 0.014

Liquids
SO4 2--9.9
NO3  25.8
Fluoride 12.9
Cat' 5.4
Cr 8.5
Na' 12.1
NH3  10.0
Fe 0.4

Tailings solutions, thousands of metric tons 240
Solids 91,000

Effluents - radiological, curies
Gases (including entrainment)

Rn-222
Ra-226 0.02
Th-230 0.02
Uranium 0.034
Tritium, thousands 18.1
C-14 24
Kr-85, thousands 400
Ru-106 0.14
1-129 1.3
1-131 0.83
Fission products and transuranics 0.203

Liquids
Uranium and daughters 2.1

Ra-226 0.0034
Th-230 0.0015
Th-234 0.01

Fission and activation products 5.9 X 10-a
Solids (buried on site)

Other than high level (shallow) 11,300

TRU and HLW (deep) 1.1 X 107
Effluents - thermal, billions of British 3,462

thermal units
Transportation, person-rems 2.5

Exposure of workers and general public
Occupational exposure, person-rems 22.6

Equivalent to 110-MWe coal-fired power plant

Equivalent to 95-MWe coal-fired power plant

Equals 2% of model 1000-MWe LWR with cooling tower

Less than 4% of model 1000-MWe LWR with once-through cooling

Less than 5% of model 1000-MWe LWR output

Equivalent to the consumption of a 45-MWe coal-fired
power plant

Less than 0.3% of model 1000-MWe energy output

Equivalent to emissions from 45-MWe coal-fired power plant for a year

Principally from UFe production, enrichment, and reprocessing. Concentration within range of state standards -
below level that has effects on human health

From enrichment, fuel fabrication, and reprocessing steps. Components that constitute a potential for adverse
environmental effect are present in dilute concentrations and receive additional dilution by receiving bodies
of water to levels below permissible standards. The constituents that require dilution and the flow of dilu-
tion water are:

NH3 - 600 cfs
NO3 - 20 cfs
Fluoride - 70 cfs

From mills only - no significant effluents to environment
Principally from mills - no significant effluents to environment

Presently under reconsideration by the Commission

Principally from fuel reprocessing plants

Principally from milling - included in tailings liquor and returned to ground - no effluents; therefore, no effect on
environment

From UFe production

From fuel fabrication plants - concentration 10% of 10 CFR Part 20 for total processing 26 annual fuel requirements

for model LWR

9100 Ci come from low-level reactor wastes and 1500 Ci come from reactor decontamination and decommission-
ing - buried at land burial facilities. Mills produce 600 Ci - included in tailings returned to ground; about 60 Ci
come from conversion and spent-fuel storage. No significant effluent to the environment

Buried at Federal repository
Less than 4% of model 1000-MWe LWR

From reprocessing and waste management

'In some cases where no entry appears, it is clear from the background documents that the matter was addressed and that, in effect, this table should be read as if a specific zero entry
had been made. However, there are other areas that are not addressed at al in this table. Table S-3 of WASH-1248 does not include health effects from the effluents described in this
table or estimates of releases of Radon-222 from the uranium fuel cycle. These issues which are not addressed at all by this table may be the subject of litigation in individual licensing
proceedings. Data supporting this table are given in the Environmental Survey of the Uranium Fuel Cycle, WASH-1248, April 1974; the Environmental Survey of the Reprocessing and Waste
Management Portions of the LWR Fuel Cycle, NUREG-0116 (Suppl. 1 to WASH-1248); and the Discussion of Comments Regarding the Environmental Survey of the Reprocessing and
iste Management Portions of the LWR Fuel Cycle, NUREG-0216 (Suppl. 2 to WASH-1248). The contributions from reprocessing, waste management, and transportation of wastes are
maximized for either of the two fuel cycles (uranium only and no-recyle). The contribution from transportation excludes transportation of coal fuel to a reactor and of irradiated fuel
and radioactive wastes from a reactor which are considered in Table S-4 of Sect. 51.20(g(. The contributions from the other steps of the fuel cycle are given in columns A - E of
Table S-3A of WASH-1248.

bThe contributions to temporarily committed land from reprocessing are not prorated over 30 years, because the complete temporary impact accrues regardless of whether the plant
services 1 reactor for 1 year or 57 reactors for 30 years.

eEstimated effluents based on combustion of equivalent coal for power generation.
d1.2% from natural gas use and process.
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The following assessment of the environmental impacts of the fuel cycle as related to the
operation of the proposed project is based on the values given in Table 5.14 and the staff's
analysis of the radiological impact from radon releases. For the sake of consistency, the
analysis of fuel cycle impacts is cast in terms of a model 1000-MWe light-water-cooled reactor
(LWR) operating at an annual capacity factor of 80%. In the following review and evaluation
of the environmental impacts of the fuel cycle, the staff conclusions would not be altered if
the analysis were to be based on the net electrical power output of the proposed project.

The staff's analysis and conclusions are as follows.

Land use

The total annual land requirement for the fuel cycle supporting a model 1000-MWe LWR is about
41 ha. About 3 ha per year are permanently committed land, and 38 ha per year are temporarily
committed. (A "temporary" land commitment is a commitment for the life of the specific fuel-
cycle plant, e.g., mill, enrichment plant, or succeeding plants. On abandonment or decommis-
sioning, such land can be used for any purpose. "Permanent" commitments represent land that
may not be released for use after plant shutdown and/or decommissioning.) Of the 38 ha per
year of temporarily committed land, 29 ha are undisturbed and 9 ha are disturbed. In comparison
with common classes of land use in the United States,* fuel cycle land-use requirements to
support the model 1000-MWe LWR do not represent a significant impact.

Water use

The principal water-use requirement for the fuel cycle supporting a model 1000-MWe LWR is that
required to remove waste heat from the power stations supplying electrical energy to the enrich-
ment step of this cycle. Of the total annual requirement of 43 x 106 m3 (11,373 x 106 gal),
about 42 x 106 m3 are required for this purpose, assuming that these plants use once-through
cooling. Other water uses involve the discharge to air (e.g., evaporation losses in process
cooling) of about 0.6 x 106 m3 per year and water discharged to the ground (e.g., mine drainage)
of about 0.5 x 106 m3 per year.

On a thermal effluent basis, annual discharges from the nuclear fuel cycle are about 4% of the
model 1000-MWe LWR using once-through cooling. The consumptive water use of 0.6 x 106 m3 per
year is about 2% of the model 1000-MWe LWR using cooling towers. The maximum consumptive water
use (assuming that all plants supplying electrical energy to the nuclear fuel cycle used cool-
ing towers) would be about 6% of the model 1000-MWe LWR using cooling towers. Under this con-
dition, thermal effluents would be negligible. The staff finds that these combinations of
thermal loadings and water consumption are acceptable relative to the water use and thermal
discharges of the proposed project.

Fossil fuel consumption

Electrical energy and process heat are required during various phases of the fuel cycle process.
The electrical energy is usually produced by the combustion of fossil fuel at conventional power
plants. Electrical energy associated with the fuel cycle represents about 5% of the annual
electrical power production of the model 1000-MWe LWR. Process heat is generated primarily by
the combustion of natural gas. This gas consumption, if used to generate electricity, would be
less than 0.3% of the electrical output from the model plant. The staff finds that the direct
and indirect consumption of electrical energy for fuel cycle operations is small and acceptable
relative to the net power production of the proposed project.

Chemical effluents

The quantities of chemical, gaseous, and particulate effluents with fuel cycle processes are
given in Table 5.14. The principal species are SO, NOx, and particulates. The staff finds

*
A coal-fired power plant of 1000-MWe capacity using strip-mined coal requires the

disturbance of about 81 ha per year for fuel alone.
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that these emissions constitute an extremely small additional atmospheric loading in comparison
with emissions from the stationary fuel-combustion and transportation sectors in the United
States,21 that is, about 0.02% of the annual national releases for each of the species. The
staff considers that such small increases in releases of these pollutants are acceptable.

Liquid chemical effluents produced in fuel cycle processes are related to fuel-enrichment,
fuel-fabrication, and fuel-reprocessing operations and may be released to receiving waters.
These effluents are usually present in dilute concentrations such that only small amounts of
dilution water are required to reach levels of concentration that are within established
standards. Table 5.14 specifies the flow of dilution water required for specific constituents.
Additionally, all liquid discharges into the navigable waters of the United States from plants
associated with the fuel cycle operations will be subject to requirements and limitations set
forth in an NPDES permit issued by an appropriate State or Federal regulatory agency.

Tailings solutions and solids are generated during the milling process. These solutions and
solids are not released in quantities sufficient to have a significant impact on the environment.

Radioactive effluents

Radioactive effluents estimated to be released to the environment from reprocessing and waste
management activities and certain other phases of the fuel cycle process are set forth in Table
5.14. Using these data, the staff calculated the 100-year involuntary environmental dose com-
mitment* to the U.S. population. These calculations estimate that the overall involuntary
total-body gaseous dose commitment to the U.S. population from the fuel cycle (excluding reactor
releases and the dose commitment from radon-222) would be about 400 man-rems per year of opera-
tion of the model 1000-MWe LWR (RRY). As determined from Table 5.14 values, the additional
involuntary total-body dose commitment to the U.S. population from radioactive liquid effluents
from all fuel cycle operations other than reactor operation would be about 100 man-rems per year
of operation. Thus the estimated involuntary 100-year environmental dose commitment to the U.S.
population from radioactive gaseous and liquid releases from these portions of the fuel cycle
is about 500 man-rems (whole body) per RRY.

At this time Table 5.14 does not address the radiological impacts associated with radon-222
releases. Principal radon releases occur during mining and milling operations and, following
completion of mining and milling, as emissions from stabilized mill tailings and from unreclaimed
open-pit mines. The staff determined that releases from these operations per RRY are as follows:

Mining (during active mining) 4060 Cia
Mining (unreclaimed open-pit mines) 30 to 40 Ci/yearb
Milling and tailings (during active milling) 780 Cie
Inactive tailings (prior to stabilization) 350 Cie
Stabilized tailings (several hundred years) 1 to 10 Ci/year
Stabilized tailings (after several hundred years) 110 Ci/yearc

aU.S. Nuclear Regulatory Commission, In the Matter of Duke Power

Company (Perkins Nuclear Station), Docket No. 50-488, Testimony of
R. Wilde, filed Apr. 17, 1978.

bU.S. Nuclear Regulatory Commission, In the Matter of Long Island

Lighting Company (Jamesport Nuclear Power Station), Docket No. 50-516,
Deposition of Leonard Hamilton, Reginald Gotchy, Ralph Wilde, and
Arthur R. Tamplin, July 27, 1978, p. 9274.

CU.S. Nuclear Regulatory Commission, In the Matter of Duke Power

Company (Perkins Nuclear Station), Docket No. 50-488, Testimony of
P. Magno, filed Apr. 17, 1978.

*
The environmental dose commitment is the integrated population dose for 100 years; that

is, it represents the sum of the annual population doses for a total of 100 years. The popu-
lation dose varies with time, and it is not practical to calculate this dose for every year.
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The staff calculated population dose commitments for these sources of radon-222 using the RABGAD
computer code described in NUREG-0002, Sect. IV.J, Appendix A.22 The results of these calcula-
tions for mining and milling activities prior to reclamation of open-pit uranium mines and
tailings stabilization are shown below.

Estimated 100-year environmental dose
commitment (man-rems) per year of

Radon-222 operation of the model 1000-MWe LWR
releases

(Ci) Total body Bone Lung (bronchial
epithelium)

Mining 4100 110 2800 2300

Milling and active tailings 1100 29 750 620

Total 140 3600 2900

When added to the 500-man-rem total-body dose commitment for the balance of the fuel cycle, the
estimated overall involuntary total-body 100-year environmental dose commitment to the U.S. pop-
ulation from the fuel cycle for the model 1000-MWe LWR is approximately 640 man-rems. If an
annual average natural background individual dose commitment of 100 millirems and a stabilized
U.S. population of 300 million are assumed, this commitment results in a dose equivalent to
0.00002% of the natural background total-body dose of about 3,000,000,000 man-rems to the U.S.
population.

The staff considered health effects associated with the releases of radon-222, considering
both the short-term effects of mining, milling, and active tailings and the potential long-term
effects from unreclaimed open-pit mines and stabilized tailings. After completion of active
mining, the staff has assumed that underground mines will be sealed, with the result that
releases of radon-222 from them will return to background levels. To provide an upper-bound
impact assessment, the staff has assumed that open-pit mines will be unreclaimed and has calcu-
lated that if all ore was produced from open-pit mines, releases from them would be 110 Ci per
RRY. However, since the distribution of uranium ore reserves available by conventional mining
methods is 66.8% underground and 33.2% open pit,23 the staff has further assumed that uranium
to fuel LWRs will be produced by conventional mining methods in these proportions. This means
that long-term releases from unreclaimed open-pit mines will be 0.332 x 110 or 37 Ci per RRY.

Based on the above, the radon released from unreclaimed open-pit mines over 100- and 1000-year
periods would be about 3700 Ci and 37,000 Ci per RRY respectively. The total dose commitments
for a 100- to 1000-year period would be as follows:

Population dose commitments

Time span Release (man-rems)
(years) (Ci) Total Lung (bronchial

body Bone epithelium)

100 3,700 96 2,500 2,000

500 19,000 480 13,000 11,000

1000 37,000 960 25,000 20,000

The above dose commitments represent a worst-case situation since no mitigating circumstances
are assumed. However, State and Federal laws currently require reclamation of strip and open-
pit coal mines, and it is very probable that similar reclamation will be required for uranium
open-pit mines. If so, long-term releases from such mines should approach background levels.

For long-term radon releases from stabilized tailings piles, the staff assumed that these tail-
ings would emit, per RRY, 1 Ci for 100 years, 10 Ci for the next 400 years, and 100 Ci for
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periods beyond 500 years. With these assumptions, the cumulative radon-222 release from
stabilized tailings piles per RRY will be 100 Ci in 100 years, 4090 Ci in 500 years, and
53,800 Ci in 1000 years.24 The total-body, bone, and bronchial epithelium dose commitments
for these periods are as follows:

Population dose commitments

Time span Release (man-reins)
(years) (Ci) Total Lung (bronchial

body Bone epithelium)

100 100 2.6 68 56

500 4,090 110 2,800 2,300

1000 53,800 1,400 37,000 30,000

Using risk estimators of 135, 6.9, and 22.2 cancer deaths per million man-rems for total body,
bone, and lung exposures, respectively, the estimated risk of cancer mortality due to mining,
milling, and active tailings emissions of radon-222 would be about 0.11 cancer fatalities per
RRY. When the risk from radon-222 emissions from stabilized tailings over a 100-year release
period is added, the estimated risk of cancer mortality over a 100-year period is unchanged.
Similarly, a risk of about 1.2 cancer fatalities per RRY is estimated over a 1000-year release
period. When potential radon releases from reclaimed and unreclaimed open-pit mines are
included, the overall risks of radon-induced cancer fatalities per RRY would range as follows:

0.11 to 0.19 fatalities for a 100-year period
0.19 to 0.57 fatalities for a 500-year period
1.2 to 2.0 fatalities for a 1000-year period.

For example, a single model 1000-MWe LWR operating at an 80% capacity factor for 30 years
would be predicted to induce between 3.3 and 5.7 cancer fatalities in 100 years, 5.7 and
17 in 500 years, and 36 and 60 in 1000 years as a result of releases of radon-222.

These doses and predicted health effects were compared with those that can be expected from
natural-background emissions of radon-222. As calculated from data from the National Council
on Radiation Protection (NCRP),25 the average radon-222 concentration in air in the contiguous
United States is about 150 pCi/m3, which the NCRP estimates results in an annual dose to the
bronchial epithelium of 450 millirems. For a stabilized future U.S. population of 300 million,
this represents a total lung-dose commitment of 135 million man-reins per year. Using the same
risk estimator of 22.2 lung-cancer fatalities per million man-lung-rems used to predict cancer
fatalities for the model 1000-MWe LWR, estimated lung-cancer fatalities alone from background
radon-222 in the air can be calculated to be about 3000 per year or 300,000 to 3,000,000 lung-
cancer deaths over periods of 100 and 1000 years respectively.

In addition to the radon-related potential health effects from the fuel cycle, other nuclides
produced in the cycle, such as carbon-14, will contribute to population exposures. It is
estimated that 0.08 to 0.12 additional cancer deaths may occur per RRY (assuming that no cure
or prevention of cancer is developed) over the next 100 to 1000 years, respectively, from
exposures to these other nuclides.

The latter exposures can also be compared with those from naturally occurring terrestrial and
cosmic-ray sources. These average about 100 millirems. Therefore, for a stable future popu-
lation of 300 million persons, the whole-body dose commitment would be about 30 million man-
rems per year or 3 billion man-reins and 30 billion man-rems for periods of 100 and 1000 years
respectively. These dose commitments could produce about 400,000 and 4,000,000 cancer deaths
during the same time periods. From the above analysis, the staff concludes that both the dose
commitments and health effects of the uranium fuel cycle are insignificant when compared with
dose commitments and potential health effects to the U.S. population resulting from all natural
background sources.
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Radioactive wastes

The quantities of buried radioactive waste material (low-level, high-level, and transuranic
wastes) are specified in Table 5.14. For low-level waste disposal at land burial facilities,
the Commission notes in Table 5.14 that there will be no significant radioactive releases to
the environment. For high-level and transuranic wastes, the Commission notes that these are
to be buried at a Federal repository and that no release to the environment is associated
with such disposal. According to NUREG-0116, which provides background and context for the
high-level and transuranic Table S-3 values established by the Commission, these high-level
and transuranic wastes will be buried and will not be released to the biosphere.18 No radio-
logical environmental impact is anticipated from such disposal.

Occupational dose

The annual occupational dose attributable to all phases of the fuel cycle for the model
1000-MWe LWR is about 200 man-rems. The staff concludes that this occupational dose will
not have a significant environmental impact.

Transportation

The transportation dose to workers and the public is specified in Table 5.14. This dose is
small and is not considered significant in comparison with natural-background dose.

Fuel cycle

The data provided in Table 5.14 and the staff's analyses do not depend on the selected fuel
cycle (no recycle or uranium-only recycle) because the maximum recycle option impact was
assumed for each element of the fuel cycle. Thus the staff's conclusions as to acceptability
of the environmental impacts of the fuel cycle are not affected by the specific fuel cycle
selected.

5.5 NONRADIOLOGICAL IMPACTS ON ECOLOGICAL SYSTEMS

5.5.1 Terrestrial

5.5.1.1 Impacts of plant operation

The effects of plant operation on terrestrial biota will be evident mainly in the immediate
area of the proposed plant. Of the approximately 263 acres within the property boundary,
52 acres will be fenced during operation, restricting the movement of many organisms in that
area. A total of 43.5 acres will be covered by permanent facilities, roads, and railroads,
thus excluding natural habitat. An existing refuse dump used by the cement industries will
be eliminated from the plant site, thereby reducing the current impact of cement sludge on
the surrounding vegetation.

Increased disturbances of wildlife may occur from operational activities and vehicular traffic.
Road kills may increase over current levels but will probably be lower than during the con-
struction period because of a decrease in the number of vehicles onsite. Wildlife most
tolerant to human activity is expected to be more common near the plant site.

Auxiliary boilers will be used for about two months per year (and during the last two and one-
half years of construction). The emissions from the boilers will be within all applicable
State and Federal regulations for SO2, NO2, and particulates. In addition, two diesel-driven
standby generators and a standby diesel-driven fire pump will be tested for periods of 2 hr
per month and 30 min per week respectively. Because the diesel equipment normally will be
operated only intermittently on a test basis, the staff considers that their emissions will
have little impact.

Major sources of noise from plant operations will be the natural-draft cooling tower, building
ventilation systems, equipment inside buildings, transformers, power relief valves, and diesel
engines. The applicant predicts that noise levels from these sources will be less than 45 dB(A)
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in the neighboring community of Cementon (ER, Sect. 5.7.1). Maximum offsite sound levels from
the cooling tower are predicted to be 70 dB(A) at the southern property line (ER, Sect. 5.1.3.4).
Response of wildlife to noise levels varies with the species involved and the type and duration
of noise.26'27 Although precise predictions on the effects of noise on wildlife cannot be made,
wildlife resident in the general area of the site will gradually become habituated to the noise
level. The staff concludes that noise generated by plant operations will not have a significant
impact on resident wildlife.

The staff concludes that the overall impact of plant operation on terrestrial biota will be
minimal.

5.5.1.2 Impacts of cooling tower

The potential effects on terrestrial biota of dissolved and suspended solids in the drift from
the cooling tower were examined. The applicant estimates the maximum annual deposition rate
of salt will be 1.57 lb/acre 0.7 mile north of the cooling tower (ER, Sect. 5.1.3.2.2),
although at distances of 2 and 5 miles, the maximum deposition will decrease to 0.6 and
0.14 lb/acre respectively. An independent staff analysis of salt deposition shows that the
average annual maximum rate of deposition will be less than 0.1 g/m2 (0.9 lb/acre) about
1.5 miles north of the cooling tower. The maximum annual average airborne salt concentration
is predicted by the applicant to be 0.55 x l0-4 g/m3. The staff's analysis at one-quarter
mile intervals predicts that the maximum annual average airborne salt concentration at ground
level will be 0.007 g/m 3 1.5 miles north of the site.

The maximum deposition of solids (according to the staff's analysis) will fall just to the
north of the Marquette Cement Company (Fig. 5.6). The vegetative cover in that area consists
of tidal marsh and cottonwood forest. Of the species found in the tidal marsh habitat, none
is sensitive to either foliar or soil salinization. Of the species identified in the cotton-
wood forest vegetation type, six are sensitive to foliar and/or soil salinization (Table 5.15).
However, none of these is a major species in that cover type; the highest importance value is
17.75 for Virginia creeper (Parthenocissus quinquefolia) in the herb stratum. The staff con-
siders that a major impact from salt deposition is unlikely, even on salt-sensitive species,
because the salt level is quite low and will be further diluted by rainfall. However, even
if there are impacts on the few salt-sensitive species in the cottonwood forest habitat, there
will probably be little change in species composition in that the potentially impacted species
are relatively minor components of that forest type. Because the above considerations include
the maximum potential salt deposition, the staff concludes that the impact on other areas will
be correspondingly lower because of lower salt levels.

Table 5.15. Salt-sensitive plant species observed
in the cottonwood forest vegetation type

Sensitive Sensitive
Species IV.a to foliar to soil

salinization salinization

Tree stratum

Juniperus virginiana 17.14 X X

Acer rubrum 16.8 X

Sassafras albidum 6.58 X

Shrub stratum

Juniperus virginiana 14.78 X

Viburnum dendatum 13.85 X X

Herb stratum

Parthenocissus quinquefolia 17.75 X

Rhus radicans 16.24 X

'.V. = importance value = relative density + relative dominance + relative frequency.
Source: ER, Tables 2.7-11 and 5.1-10.
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The makeup water for the cooling tower will contain concentrations of PCBs ranging from 0.5 to
0.19 jg/liter (PASNY Response to NRC Interrogatory OL-5, September 1977). The fact that PCBs
are present in unfiltered water but are below the limits of detection in filtered water28 indi-
cates that they are associated with suspended particulate matter. Using conservative assump-
tions, the applicant estimates that the emissions of PCBs from the cooling tower will be about
6 ng/m3 at ground level (PASNY Response to NRC Interrogatory OL-5, September 1977). Relatively
few measurements of PCB concentrations in the atmosphere have been made, and no published
records of measurements in the general region of the proposed plant have been found. Table
5.16 summarizes the available published data. The applicant's calculated value of 6 ng/m3

falls within the general range of values for the United States and is very similar to values
for other urban areas.

Table 5.16. Polychlorinated biphenyl concentrations in the atmosphere
for various regions

Location Concentration Source
(ng/m

3 )

Four U.S. cities 3 1

Miami, Jackson, and Fort Collins 10.0 2

Bermuda 0.21-0.65 3

University of Rhode Island 2.1-5.8 3

Providence, R.I. 9.4 3

Bermuda 0.16-0.5 4

Georges Bank 0.58-1.60 4

Vineyard Sound 3.9-5.8 4

Grand Banks 0.05-0.16 4

Sweden 0.8-3.9 5

United States 1-50 6

Sources:
1. Interdepartmental Task Force on PCBs, Polychiorinated Biphenyls and the

Environment, Report COM-72-10419, National Technical Information Service, Spring-
field, Va., 1972.

2. F. W. Kutz and H. S. C. Yang, "A Note on Polychlorinated Biphenyls in Air,"
p. 182 in National Conference on Polychorinated Biphenyls, Chicago, Ill., Nov. 19-21,
1975, Report EPA-560/6-75-004, Washington, D.C., March 1976.

3. T. F. Bidleman and C. E. Olney, "Chlorinated Hydrocarbons in the Saragasso Sea
Atmosphere and Surface Water," Science 183(4124): 516-518 (1974).

4. G. R. Harvey and W. G. Steinhauer, "Atmospheric Transport of Polychloro-
biphenyls to the North Atlantic," Atmos. Environ. 8: 777-782 (1974).

5. J. Ekstedt and S. Oden, Chlorinated Hydrocarbons in the Lower Atmosphere in
Sweden, Report S-75007, Department of Soil Science, Royal Agricultural College,
Uppsala, Sweden, as quoted in Po/ychlorinated Biphenyls and Terphenyls, World Health
Organization, Environmental Criteria 2, Geneva, Switzerland, 1976, pp. 1-16.

6. Panel on Hazardous Trace Substances, "Polychlorinated Biphenyls - Environ-
mental Impact," Environ. Res. 5: 249-362 (1972).

A more meaningful assessment of the PCB emissions can be made by estimating potential deposi-
tion rates. Using the annual drift rates calculated by the applicant and the staff (0.176 and
0.1 g/m2 respectively) and assuming a PCB concentration of 0.5 pg/liter and a total dissolved
solids concentration of 600 ppm in the makeup water, the staff estimates that the maximum annual
deposition of PCBs will be 0.15 and 0.08 hg/m 2 respectively. These fallouts will occur in the
same areas as those indicated for maximum salt deposition in Figs. 5.3 and 5.6 and will decrease
at greater distances from the tower. A summary of deposition rates from the published literature
is given in Table 5.17 for comparison. The two estimates given for the continental United States
indicate that background PCB deposition of 40 to 100 ug/m2 per year can occur; the higher levels
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Table 5.17. Deposition rates of polychorinated biphenyls from the atmosphere

Location PCB deposition Source
rates

Continental United States 60-100 pg/m
2 per year 1

Continental United States 40-80 pg/m
2 per year 2

Los Angeles Basin 1.76 X 10-6 g/m2 per day 1
(Montrose Chemical Company) (642 pg/m

2 per year)a

Los Angeles Basin 1.6 X 10-6 g/m 2 per day 1
(Kazarian Landfill) (584 pg/m

2 per year)a

Los Angeles Basin 6.0 X 10~7 g/m2 per day 1
(Rolling Hills Landfill) (219 g/m 2 per year)a

Southern Sweden 187 pg/m
2 per year 3

Southern Sweden 7-126 pg/m
2 per year 4

a Estimated using maximum value quoted.

Sources:
1. B. Fuller, J. Gordon, and M. Kornreich, EnvironmentalAssessment of PCBs in the

Atmosphere, Report EPA-450/3-77-045, Research Triangle Park, N.C., November 1977.
2. Panel on Hazardous Trace Substances, "Polychlorinated Biphenyls - Environ-

mental Impact," Environ. Res. 5: 249-362 (1972).
3. B. Persson, "Chlorinated Hydrocarbons and Reproduction of a South Swedish

Population of Whitethroat Sylvia Communis," Oikos 22(2): 248-255 (1971).
4. A. Sodergren, "Chlorinated Hydrocarbon Residues in Airborne Fallout," Nature

236: 395-397 (1972).

are associated with areas where PCBs are manufactured or placed in landfills for disposal.
Because of the low deposition rates estimated for the cooling tower, the additional input of
PCBs into the atmosphere and surrounding terrestrial environment from GCNPP should be insig-
nificant compared with ambient rates. Although little is known about the uptake and movement
of PCBs in terrestrial food chains, the staff concludes that the cooling tower will not intro-
duce sufficient PCBs into the atmosphere and surrounding terrestrial environment to have any
significant effects on the terrestrial biota.

The cooling tower may be constructed using asbestos fill materials, which may deteriorate and
erode over time, contributing asbestos fibers to the cooling tower water. The applicant cal-
culated that the amount of asbestos that might be contributed to the cooling tower drift would
be about 32 ng/m3 at the tower exit and that this amount would be diluted 100 to 10,000 times
before reaching the ground (PASNY Response to NRC Interrogatory OL-5, September 1977). The
applicant concluded that the asbestos fiber counts at ground level would be 49,000 to 4,900,000
times less than the threshold limit value proposed by the Occupational Safety and Health
Administration (OSHA).

A recent report that examined, for a six-month period, the asbestos fiber concentrations of
cooling tower water from two towers, one without asbestos siding materials and one with asbestos
fill, found that the average fiber counts were 5.8 x 106 and 6.8 x 106 fibers per liter respec-
tively.29 The author pointed out that the values are accurate only in terms of an order of
magnitude because of the limitations of the methods for measuring fibers and concluded that no
significant difference in fiber counts in water samples occurred between the two towers. The
levels of fibers in both towers are similar to the levels found in soft drinks, beer, and tap
water. The staff concludes from this information that the GCNPP will not contribute a sig-
nificant amount of asbestos fibers to either the atmosphere or the surrounding terrestrial
environment.

The potential for impacts due to increases in ground-level fog and icing during operation of
the cooling tower is minimal. A staff analysis (Sect. 5.3.2.2 predicts no increase in ground
fog and icing from the natural-draft tower; therefore, there should be no impact on the terres-
trial biota.
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Increased moisture could affect apple scab, a disease of the leaves and blossoms of apple trees
caused by the fungus Venturia inaequalis,30 which is a problem for orchard owners in the Hudson
River Valley. The degree of crop injury varies from year to year as a result of differences
in weather conditions.31 ,32 Within a 5-mile radius of the Greene County plant site, there are
21 apple orchards covering 1115 acres. Because the staff predicts no ground-level fog or icing,
there should be no significant impact on the apple scab problem. In fact, because the problem
is already variable, it is unlikely that any variations in crop injury in the orchards after
construction will be separable from the normal yearly variations caused by weather conditions.

The size of the natural-draft cooling tower, 450 ft high, and its location in the migration
path of birds using the Atlantic Flyway may result in avian deaths due to collisions. Several
areas of the Hudson River near the site are used extensively by waterfowl for resting and feed-
ing during migration. In addition, waterfowl commonly move between different areas on the
Hudson River and the Great Vly during migration season. Accounts of bird collisions with man-
made objects such as television towers, tall buildings, airport ceilometers, etc., have been
occasionally reported.33 ,34 At the Greene County site, occasional bird kills can be expected
during the migration season when weather conditions are such that there is low overcast, fog,
and reduced visibility. However, this is not expected to have a major impact on any of the
species migrating through the site.

5.5.1.3 Impacts of transmission lines

The applicant proposes to follow the same procedures on the new rights-of-way as those currently
used on existing lines, unles unforeseen events require modifications (such as the banning of
currently used herbicides). The herbicide used is Tordon 155 Concentrate, a combination of
Tordon acid and 2,4,5-T applied in the proportion of 1-1/2 gal of concentrate to 98-1/2 gal of
carrier (ER, Q. 5.10). This mixture is sprayed on the cut surfaces and the bark of designated
trees and shrubs at the groundline. Chemical treatment will not, under most conditions, be used
within 100 ft of any water body or wetland (ER, Q. 5.10A). The licensed applicator will take
precautions to protect crops, fruit trees, desirable plant species, and vegetation growing
adjacent to the rights-of-way. Treatment will not occur during adverse weather conditions.

The staff is of the opinion that this program should reduce the impact of herbicide use on the
terrestrial habitats to a minimal level. Herbicides should be used within 100 ft of water
bodies or wetlands only when the use of alternative maintenance methods will have a significant
detrimental environmental effect. Also, the staff recommends that the applicant consult with
appropriate personnel of the EPA and the State Fish and Game Agency for current regulations
pertaining to specific chemicals and their application.

An additional potential impact normally discussed with transmission line operation is the pro-
duction of ozone (03) via coronal discharge. A recent report on environmental impacts associ-
ated with transmission lines states that the increase in ozone concentrations from coronas is
within the uncertainties of the measuring instruments.35 Therefore, the contribution of the
transmission lines to the ambient ozone concentration should be minimal, and impacts on vege-
tation growing beneath or adjacent to the rights-of-way should also be minimal.

In addition, the applicant intends to use a conductor design that will limit coronal discharge
to a level that meets accepted criteria for radio and television reception in the vicinity of
transmission line rights-of-way. This should further ensure that impacts will be minimal.

Flashover, which is defined as a violent disruptive discharge around or across the surface of
a solid (or liquid) insulator, may occur when contamination of insulators occurs.36,37 The
applicant has routed the preferred corridor to avoid active quarrying activities, which could
interfere with transmission line operations, and intends to take steps to minimize the possi-
bility of flashover occurring from dust and moisture contamination where those conditions
occur ("Joint Hearing Transcripts," p. J-1045).

Studies of the possible effects of electromagnetic fields associated with high-voltage trans-
mission lines have indicated that these may include direct biological effects, induced electric
shock, and interference with cardiac pacemakers. A recent review of this subject in relation
to 345- and 765-kV transmission lines concluded that (1) direct biological effects would not
be expected from such lines; (2) annoying shocks from induced currents may sometimes be
experienced by persons working under transmission lines, but these do not appear to be either
frequent or a serious hazard; (3) transmission line electromagnetic fields may cause interference
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with cardiac pacemakers, but this hazard is generally minor compared with that associated with
other sources of electromagnetic fields (e.g., microwave ovens, automobile ignitions).38 The
applicant plans to choose conductor design, conductor height, phase spacing, and right-of-way
width to minimize radio and television interference, as well as noise in the audible frequency
range. Computations and field measurements will be made to determine the magnitudes of induced
and conducted ground currents (ER, Sect. 3.9.3). The applicant expects no adverse effects to
occur during operation of the transmission lines. The staff generally concurs with the appli-
cant's plans, but requires the applicant to follow the recommendations of the Rural Electrifi-
cation Administration39 on reducing the electrostatic and electromagnetic effects of transmission
lines.

The possibility of bird collisions with power lines is minimal, particularly in comparison to
other large man-made structures. The greatest possibility for collisions is in areas where
the lines cross wetlands or marshes. Because most of the wetlands to be crossed by the pre-
ferred route are parallel to an existing line, the impact from the new right-of-way should be
less than it would be if the line were going through undisturbed wetlands. Although electro-
cutions of birds can occur when they encounter power lines, it is apparently only a problem
with large birds trying to perch on distribution lines and not on transmission lines, which
have greater clearance.40,14 Therefore, because the new lines to be built will all be 345-kV
transmission lines, the electrocution hazard to bird populations will be negligible and the
possibility of collisions should be minimal.

Deer may use the right-of-way in the fall and winter for feeding on browse and to facilitate
seasonal movements.42,43 Construction and operation of transmission lines opens up some rela-
tively inaccessible lands to the general public by way of permanent access roads and clearing
operations. Such access may be beneficial in promoting the multiple-use concept of rights-of-
way management, but erosion, destruction of vegetation, increased hunting pressure, and loss
of productivity may result from excessive use of such access by motorbikes, snow mobiles,
and other off-road vehicles. The applicant plans to restrict access from scenic or heavily
traveled highways to areas under active cultivation, to seasonally wet areas, and to areas
of rugged terrain by constructing fences and gates where appropriate. Crossing the Mohican
Trail is unavoidable, but by using vegetative screening, steel-pole H-frame structures with
weathered steel finish, and by paralleling the existing Roseton-Leeds corridor, impacts should
be minimized. The visual impacts of construction discussed in Sect. 4.1.2 should be lessened
during transmission line operation as the vegetation that was cleared gradually redevelops.

5.5.1.4 Impacts of access improvements

When construction of the GCNPP is complete, traffic associated with the plant will drop to a
low level. If temporary roads have been built, they will be partially removed at the owner's
option, and the land may be revegetated or converted to another use. Under these circumstances,
road kills of deer and other wildlife and the effects of deicing salts on surrounding habitats
will cease to occur along the roadways. If permanent roads are constructed, road kills should
decrease with the reduction in traffic. Deicing salts will continue to be applied to permanent
roads and gradual deterioration and eventual death of salt-sensitive roadside plants may occur
within 30 to 60 ft of the roadway.

5.5.2 Aquatic

5.5.2.1 Intake effects

An assessment of the impacts on aquatic biota from both entrainment in the plant cooling system
and impingement on the traveling screens depends on the design and location of the cooling-
water intake structure. The entrainment and impingement analyses presented in the DES were
based on an intake structure located about 300 ft north of the Lehigh Portland Cement Company's
dock area (Fig. 6.1). Since issuance of the DES in March 1976, the structure has been relocated
to a site about 1700 ft upstream of the original location and just below Duck Cove (Fig. 6.1).
The original design of the structure (Fig. 3.4) was not modified. Consequently, the staff's
assessment of entrainment and impingement impacts was revised to reflect this change in the
location of the intake structure. Sampling of the ichthyoplankton and juvenile fish populations
in the vicinity of the new intake site was conducted from May through October of 1977, and the
data on fish distribution and abundance generated by this program were used to (1) evaluate the
impingement potential of the makeup-water intake structure and (2) estimate annual losses of
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fish eggs and larvae from entrainment. Data collected in 1973 and 1974 at the original site
were also used, when appropriate, to describe the fish populations in this region of the Hudson
River.

Impingement

The number of fish likely to be impinged during operation of a nuclear power plant is a func-
tion of both biological and physical parameters. Biological parameters include the species in
the area and their abundance, size, swimming speed, and seasonality; physical parameters include
intake design and location, the volume of makeup water withdrawn, and the velocity of the water
approaching the traveling screens.

Data collected at the Cementon site in both 1973-1974 and 1977 and data obtained from impinge-
ment monitoring programs at six operating power plants on the Hudson River were used to identify
those species (and age groups) most likely to be impinged at the GCNPP during various seasons of
the year. A review of data on swimming speeds for nine major species collected at the site was
also performed. Finally, an evaluation of the proposed design and location of the GCNPP intake
structure and comparison of the structure with those at other Hudson River power plants was
conducted to assess the physical or plant-design factors that influence the impingement of fish.

It is the staff's opinion that one of the important biological parameters influencing the mag-
nitude of impingement is the abundance of fish, especially juveniles (or young-of-the-year),
in the vicinity of the plant. Although yearling and older fish are impinged at other plants
during spring spawning migrations (e.g., white perch at Roseton, Bowline Point, Indian Point,
and Albany),44- 6 the majority of the fish impinged annually are young-of-the-year. Because
some species in this age group (e.g., white perch and striped bass) inhabit the shore zone
or shallow-water areas during the summer and early fall, they can be sampled effectively by
seining. Other anadromous species, such as alewife, blueback herring, and American shad, are
also found in deeper waters where trawling is an effective method of collection. Thus, both
beach seine and trawl data were used to estimate the species composition and relative abundance
of fishes that might be found in the impingement collections at the GCNPP.

The most abundant species collected by seining at the site in both 1973 and 1977 was the blue-
back herring (Table 5.18). This species only comprised about 30% of the catch at beach seine
stations Al and A4 in 1973, compared with 56% of the catch at the same stations in 1977. The
catch per unit effort by trawling was substantially higher than by seining for both young-of-
the-year alewife and blueback herring (ER, Table 2.7-62). From July through mid-November, the
latter species comprised about 70% and 80% of the total catch in the surface and bottom trawls
respectively (ER, Table 2.7-62). Blueback herring are migratory and only occur in this region
of the Hudson River from approximately May through November (Appendix C). Other species that
are present in the upper estuary only from spring through early fall are the alewife, American
shad, white perch, and striped bass. Including the blueback herring, these species comprised
64% and 84% of the total fish collected by seining from May through October in 1973 (stations
Al and A4 combined) and 1977 respectively. More than 98% of the fish taken by trawling during
this period were anadromous, primarily alewife and blueback herring. None was collected in
12 seine hauls taken at stations Al and A4 from November 1973 through April 1974, and none was
collected by trawling from December through March (ER, Table 2.7-63). Although 54% of the white
perch collected in 1977 were yearling and older fish, the vast majority of the other species
were young-of-the-year individuals, and their period of maximum abundance in both 1973-1974
and 1977 was July through September (Table 5.19). In the staff's opinion, the majority of fish
that will be impinged at the GCNPP will be young-of-the-year blueback herring, and the peak
impingement period will coincide with the period of maximum abundance (July through September).
Relatively low numbers of the other, less abundant anadromous species are expected to be impinged
during this period. Finally, because of the low approach velocities and small volume of cooling
water required (Table 5.20), very few yearling and older individuals are likely to be impinged,
as occurred at other Hudson River plants between 1973 and 1976.47

The spottail shiner will probably comprise the majority of the fish impinged from November
through April, a pattern observed at the Albany Steam Electric Generating Station.46 This
species was the most abundant resident in the seine hauls taken from May through October
(Table 5.18) and comprised 73% of the total fish collected by seining from November 7, 1973,
through May 1, 1974. During the winter, low impingement rates of resident species should be
characteristic of the Greene County facility. Impingement rates during other periods of the
year (generally May through October) may be somewhat higher because of the greater abundance
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Table 5.18. Catch per unit effort by 100-ft beach seine at four stations
along the west shore of the Hudson River

Values were calculated using data collected from May through October in both 1973 and 1 97 7a

A4 Intake Alb DC-2

1977 1973 1977 1977 1973 1977

Nonresident species (NS)

Blueback herring
American shad
White perch
Striped bass
Alewife
Unidentified clupeids
Others

Total

Spottail shiner
Cyprinodontidae (killifishes)
Centrarchidae (sunfishes)
Cyprinidae (minnows and carps)
Others

Total

All species (NS + RS)

83.3 16.2 150.2 44.3 13.9 39.6
13.5 3.3 12.2 3.2 0.2 10.8
13.1 10.9 11.3 4.2 6.2 7.6

7.0 4.2 2.9 0.5 1.9 0.6
5.5 2.9 9.0 2.2 2.7 2.1
2.0 0.0 4.1 6.7 0.0 9.4
0.6 0.8 0.2 0.5 0.9 0.5

125.0 38.3 189.9 61.6 25.8 70.6

Resident species (RS)

13.3 12.9 11.8 6.4 4.0 4.8
1.2 3.7 0.9 15.7 10.9 6.3
0.2 0.5 0.3 0.3 1.8 0.4
0.2 1.0 0.2 0.7 2.2 0.7
0.9 0.3 2.1 1.2 0.1 2.7

15.9 18.4 15.4 24.3 19.0 15.0

140.9 56.7 205.3 85.9 44.8 85.6

aSampling frequencies at each station in 1973 and 1977 are shown in Table 6.2. Total effort (number
of seine hauls taken from May through October) was as follows: A4 (1977) = 36; A4 (1973) = 18; Intake =
36; Al (1977) = 31; Al (1973) = 9; DC-2 = 36.

bStation was located at Silver Point just north of the makeup water intake structure in 1973. In 1977,
this station was located in Duck Cove approximately 1000 ft north of the 1973 site (Fig. 6.1).

concludes American eel, hogchoker, and Atlantic menhaden.

dlncludes tessellated darter, brown bullhead, white catfish, redf in pickerel, and four-spined stickleback.

Table 5.19. Monthly estimates of catch per unit effort (C/F) by 100-ft beach seine at station A4

Estimates of C/F for 1973 include both young-of-the-year and older fish; C/F values for 1977
represent only young-of-the-year fish

May June July August September October

1977 1973 1977 1973 1977 1973 1977 1973 1977 1973 1977 1973

Blueback herring 0.0 0.7 0.5 0.0 288.8 1.0 146.3 69.7 76.8 17.3 0.0 8.3

Alewife 0.0 7.3 0.3 1.7 27.3 1.0 4.8 2.0 0.6 2.0 0.0 3.3

American shad 0.0 0.0 1.3 0.0 29.2 3.0 39.0 7.7 14.0 3.0 0.0 6.3

White perch 0.5 2.3 0.0 0.13 13.3 13.0 11.5 28.0 14.8 18.3 1.8 2.7

Striped bass 0.0 0.0 0.0 1.7 21.5 4.7 19.0 11.0 1.2 4.7 0.2 3.0

aSampling frequencies at station A4 were the same in both years (twice per month during the day and
once per month at night), but replicate samples (or seine hauls) were taken on each sampling date in 1977.
Consequently, the total effort at station A4 in 1977 was double that of 1973.



Table 5.20. Comparison of the intake design parameters of the Greene County Nuclear Power Plant with those of other operating
power plants on the Hudson River

Number Plant Net Volume of Approach

Plant of location generating water withdrawn velocity to Type/location Comments

units (RM)a capacity from Hudson River screens of intake
(MWe)b (cfs)c (fps)

Bowline 2 37 1200 1712 0.8 MLWd "Channel" Intake actually situated on an
embayment, Bowline Point. Pond

Lovett 5 41 504 705 1.5' ' Shoreline Unit 5 discharge situated upstream

2.0 of intake structure

Indian Point 3 42 2171 4584 0.79 Shoreline
1.0

Roseton 2 65 1200 1461 0.7 Shoreline Curtain wall present

Danskammer 4 66 482 735 2.1 MLWdh Channel Channel is 34 ft wide, approximately
1300 ft long, and 10.5 ft deep, with
a maximum velocity of 1.9 fps

Albany 4 142 400 795 1.3e Shoreline Skimmer wall present

Greene County 1 108 1191 44 0.4 MLWd Shoreline See Fig. 3.4

a R M = river miles above the Battery.
bTotal, all units.
CAssumes operation of all units.
dMean low water (value represents a maximum).
e Average velocity.
fValues expressed indicate the range; actual velocities for each unit are: units 1 and 2 = 1.52 fps; unit 3 = 1.83 fps; unit 4 = 1.64 fps; unit 5 = 2.00

fps.
9Values expressed are those for unit 1 (0.7 fps) and unit 2 (1.0 fps).
hValue given is encountered at the trash racks at the entrance to the channel.

Sources:
1. Lawler, Matusky, and Skelly Engineers, Albany Steam Electric Generating Station Impingement Survey (April 1974-March 1975), LMS Project

No. 191-027, Tappan, N.Y., 1975.
2. Texas Instruments, Inc., First Annual Report for the Multiplant Impact Study of the Hudson River Estuary, Suppl. 2 to Environmental Report

for Indian Point Unit No. 2, vol. 1, 1975.

0n-,
1
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of fish, primarily anadromous species, in this region of the Hudson River. For example, at
station A4 the catch-per-unit-effort value for all fish collected from May through October of
1973 (C/F = 56.7) exceeded the value for the remaining six months (November through April) by
a factor of 2.5 (C/F = 23.1).

These seasonal impingement patterns should be substantially different from those observed at
the power plants located downriver. For example, at Lovett, Bowline Point, and Indian Point,
the majority of the fish impinged in most years (1973-1976) were white perch, and the peak
impingement period usually occurred during the winter.48 At Roseton and Danskammer, which
are located about 25 to 30 miles upriver of the other three plants, the winter impingement
collections were dominated by Atlantic tomcod,48 an anadromous species infrequently collected
at the Cementon site (Table 5.18).

The presence of relatively large numbers of small fish (juveniles or young-of-the-year) near
the location of an intake structure at certain periods of the year will not lead directly to
high rates of impingement on the screens. Because various intake design parameters, such as
approach velocities and the volume of water required for cooling purposes, can influence
impingement rates, these factors were also evaluated.

The intake structure is described and illustrated in Sect. 3.4.2. The makeup water will be
withdrawn from the Hudson River at a rate of 44 cfs. At mean low water, the approach velocity
to the trash racks and traveling screens will be 0.14 fps and 0.35 fps respectively (Table 3.2).
In comparison, the tidal current near the proposed location of the intake structure (Fig. 2.3)
ranges up to 4.1 fps, with an average velocity of about 2.0 fps (ER, Table 2.5-7).

A comparison of the various intake design parameters of the GCNPP and six other operating power
plants on the Hudson River is presented in Table 5.20. The proposed intake structure at the
GCNPP will have the lowest approach velocity and will require substantially less cooling water
than any of the plants listed. In the staff's judgment, these design parameters will be impor-
tant in reducing fish impingement at Greene County to a minimum. Several other factors that
will also contribute to minimizing fish losses from impingement include the following:

1. The swimming speed of most fish in the vicinity of the site exceeds 0.35 fps, the
estimated velocity approaching the intake screens (Table 5.21). Although the swimming
ability of a fish may be directly related to water temperature,49 no increase in impinge-
ment rates during the winter is expected. The most abundant species at the site are
anadromous and are not present during the coldest months of the year (ER, Tables 2.7-62
and 2.7-63).

2. Lateral fish passages will be present that will allow fish passing through the trash
racks to escape from the structure (Fig. 3.4).

3. The 3/8-in.-mesh traveling screens will be flush with the shoreline of the river and
the river current may aid in sweeping impinged fish off the screens during the peak
of ebb and flow tides (Fig. 3.4).

4. The warm-water plume will be small and will occur about 900 ft downstream from the
intake structure, thus precluding the development of warm conditions attractive to
fish in front of the intake structure.

Quantitative estimates of the number of fish that will be impinged on the traveling screens
during operation of the GCNPP cannot be made. The current state of the art in impingement
assessment limits predictions of fish impingement for power plants not yet in operation to
essentially qualitative statements. The staff's analysis attempted to use both site-specific
information provided by the applicant and data collected at various operating plants along
the Hudson River to characterize the species composition and seasonal patterns of impingement
expected at the GCNPP. To summarize, the majority of the fish impinged will probably be young-
of-the-year blueback herring, and the peak period of impingement will occur in late summer and
early fall when young-of-the-year fish are most abundant at the site. Some impingement of
other anadromous species may occur, but will be insignificant. Impingement rates during the
winter will be low, and the fish impinged will be primarily spottail shiners. These impinge-
ment patterns are in sharp contrast to those observed at the downriver plants. These plants
are located on the lower portion of the Hudson River estuary, which is an important nursery
area during the winter for young-of-the-year and yearling white perch and striped bass.

Because of the design and location of the intake structure and the minimal station water
requirements, fish losses from impingement during operation of the GCNPP will not be substantial
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Table 5.21. Swim speeds of fish found in the vicinity of the GCNPP

Species
Test

temperature
( F)

Lepomis gibbosus
(pumpkinseed)

Notropis hudsonicus
(spottail shiner)

Notemigonus crysoleucas
(golden shiner)

Fundulus diaphanus
(banded killifish)

Alosa sapidissima
(American shad)

Alosa pseudoharengus
(alewife)

Alosa aestivalis
(blueback herring)

Morone americanus
(white perch)

Morone saxatilis
(striped bass)

75
76.5
77
85

79

79.5

80

80
80
85

75
80
85

70
75
80

41

45
75
80
85

75
75
80
80

Size

(mm, FLa)

44
77
65
65

54

63

57.3
76.0

59.5
72.0
62.5

70.6
78.5
77.7

44
29.6
49.7

77
78
37.6
57.7
61.0

67.0
82.7
70.0
96.5

a Fork length.
Sources:
1. V. J. Schuler, Progress Report of Swim Speed Study Conducted on Fishes of the

Conowingo Reservoir, Ichthyological Associates, Progress Report 1B, 1968.
2. L. R. King, Swimming Speed of the Channel Catfish, White Crappie, and Other Warm

Water Fishes from Conowingo Reservoir, Susquehanna River, Pa., Ichthyological Associates
Bulletin No. 4, pp. 1-74, 1969.

3. C. H. Hocutt, Swimming Speed of the Channel Catfish and Other Warm Water Fishes of
Conowingo Reservoir as Determined in the Beamish Respirometer. Conowingo Reservoir -
Muddy Run Fish Studies, Progress Report No. 2, pp. 289-303, 1969.

4. E. Kotkas, Studies of the Swimming Speed of Some Anadromous Fishes Found Below
Conowingo Dam, Susquehanna River, Maryland, Conowingo Reservoir - Muddy Run Fish
Studies, Progress Report No. 6, pp. 1-20, 1970.

Swim
speed
(fps)

Reference

0.27
0.46
0.50
0.85

0.35

1.13

1.09
1.26

1.26
1.52
1.36

0.61
1.84
1.53

1.04
0.43
1.14

0.71
0.83
0.35
0.66
1.12

1.27
1.44
1.43
1.77

1

1

2
3

4

4
4

4
4
4

4
4
4

4
4
4

2
2
4
4
4

4
4
4
4
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and will not have an adverse effect on populations of resident and migratory species in the
Hudson River. To confirm the staff's assessment, however, the applicant will be required to
monitor fish impingement (Sect. 6.2.1).

The applicant states that "the intake structure will provide flexibility for future modifica-
tions should a fish impingement problem arise" (ER, p. 5.1-3). Should impingement prove to be
excessive, mitigative modifications to be considered by the applicant include installation of
low-pressure screen-wash jets and a fish-return facility to return fish to the river alive.

Entrainment

Bacteria, algae, zooplankton, drifting benthic invertebrates, and the eggs, larvae, and early
juveniles of fish will pass through the 3/8-in.-mesh traveling screens and are expected to
suffer 100% mortality from the combined effects of mechanical, thermal, and chemical shocks.
The first four groups are passively transported with the river currents, and their distribution
is primarily a function of the turbulence and mixing of the river. If a random distribution of
these organisms is assumed, the number entrained is directly proportional to the percentage of
the total net river flow withdrawn by GCNPP. The minimum and average monthly net river flows
between 1946 and 1971 were 882 and 12,600 cfs respectively (ER, Table 2.5-1). Given a constant
withdrawal of 44 cfs, the staff calculated a maximum loss of 5.0% and an average loss of 0.4%
of these passively transported planktonic organisms. Annual flows of 9180 cfs are exceeded
90% of the time (ER, Table 2.5-1), so losses above 0.5% would be rare. Because the generation
times of zooplankton are short, generally ranging from one week to one month (Brachionus,
6 days; Kertella, 22 days),50 and phytoplankton reproduce even more quickly, the staff con-
siders the loss of less than 1% of these organisms to be negligible.

Ichthyoplankton, however, especially the later life stages, are not likely to be uniformly
distributed either horizontally (across the river) or vertically (surface to bottom). This
results, in part, from increased swimming ability during the period of larval development,
and also because the specific gravities of eggs and early larvae may differ significantly
from that of water. In 1973, 1974, and 1977, the ratio of the density of fish larvae at the
intake to the density across the river (Cp/Cr) was generally greater than 1 and was usually
higher than the ratio of egg densities (Table 5.22). Clupeid (alewife/blueback herring and
American shad) egg densities, for example, were considerably lower near the proposed intake
site than in the river as a whole in the three years in which sampling was conducted. As a
result, ichthyoplankton entrainment losses cannot be accurately estimated simply by calculat-
ing the fraction of the river flow that will be withdrawn by the plant.

The model developed by the staff to estimate the annual losses of ichthyoplankton resulting
from entrainment in the cooling system of the Greene County plant is described in Appendix H.
This model not only considers the horizontal and vertical distribution of eggs, yolk-sac
larvae, and postlarvae but also takes into account the differences in velocity across the
river and at various depths. Estimates of both the number of ichthyoplankton that could have
been entrained had the plant been operating in 1977 and the fraction entrained of the total
number of eggs and larvae passing the plant for three different river-flow conditions were
calculated.

The information presented in Table 5.23 provides a basis for assessing the impacts of plant
operation on the resident and anadromous fish populations in the Hudson River. Estimates of
the number of ichthyoplankton entrained are compared with the total number of ichthyoplankton
passing the site to estimate the fraction entrained. Such a procedure, which is generally
applicable only to riverine systems, enables the losses of eggs and larvae resulting from
entrainment to be placed in perspective. If the proportion of the population spawning above
the site is known, then these fractions can be used to estimate the impact on the population
in the river. That is, the percent reduction in the river-wide standing crop of ichthyo-
plankton from operation of the power plant can be approximated. Because information on the
proportion of a population that spawns above a specific site can be determined only from
extensive sampling of the entire river system, this information is generally unavailable.
With regard to the Hudson River, however, longitudinal river surveys have been conducted in
recent years by Texas Instruments, Inc., and the results of these surveys do provide some
information on the river-wide distribution of the early life stages of a few species.

Less than 1% of the eggs and postlarvae and less than 4% of the yolk-sac larvae entrained will
be those of resident species, primarily cyprinids (carp, goldfish, minnows, and shiners). The



Table 5.22. Comparison of the mean density of ichthyoplankton (number per 1000 m3) in the vicinity of the intake structure and across the Hudson River

Density near intake (C,)a Density across river (Cr)b C,/Cr
Species -____________ ________________________

1973 1974 1977 1973 1974 1977 1973 1974 1977

Eggs

Alewife/Blueback herring 38.81 (89.7)c 92.08 (13.5) 113.42 (54.7) 78.37 (87.7) 198.73 (60.0) 624.61 (83.7) 0.50 0.46 0.18
American shad 4.46 (10.3) 6.98 (1.0) 4.57 (2.2) 11.03 (12.3) 16.17 (4.9) 29.35 (3.9) 0.40 0.43 0.16
White perch 0 576.41 (84.7) 86.50 (41.7) 0 110.31 (33.3) 85.66 (11.5) 0 5.23 1.01
Striped bass 0 0.73 (0.1) 1.90 (0.9) 0 0.68 (0.2) 3.67 (0.5) 0 1.07 0.52
White perch and striped bass 0 0 0.11 (0.1) 0 0 0.04 (<0.1) 0 0 2.75
Yellow perch 0 0.87 (0.1) 0 0 0.94 (0.3) 0.44 (0.1) 0 0.93 0
White sucker 0 0.04 (<0.1) 0 0 0.02 (<0.1) 0 0 2.00 0
Minnows and shiners 0 0 0.70 (0.3) 0 0 1.74 (0.2) 0 0 0.40
Carp and goldfish 0 0 0 0 0 0.18 (<0.1) 0 0 0
Unidentified 0 3.26 (0.5) 0.11 (0.1) 0 4.35 (1.3) 0.29 (<0.1) 0 _ 0.75 0.38

Total 43.27 680.37 207.31 89.40 331.20 745.98 Mean 0.45 1.55 0.60

Larvaed

Alewife/Blueback herring 589.02 (97.0) 1554.46 (89.6) 4429.03 (89.3) 421.59 (96.7) 1978.16 (92.0) 4526.25 (88.5) 1.40 0.79 0.98
American shad 10.09 (1.7) 70.56 (4.1) 181.58 (3.6) 8.74 (2.0) 77.26 (3.6) 107.55 (2.1) 1.15 0.91 1.69
White perch 0 40.24 (2.3) 297.44 (6.0) 1.30 (0.3) 55.23 (2.6) 397.95 (7.8) 0 0.73 0.75 U,
Striped bass 0 1.86 (0.1) 13.04 (0.3) 0 2.49 (0.1) 12.38 (0.2) 0 0.75 1.05
White perch and striped bass 0 0.57 (<0.1) 0.98 (<0.1) 0 0.10 (<0.1) 2.76 (0.1) 0 5.70 0.36
Yellow perch 0 24.45 (1.4) 3.75 (0.1) 0 6.03 (0.3) 1.95 (<0.1) 0 4.05 1.92
White sucker 0 0.18 (<0.1) 0 0 0.74 (<0.1) 0.01 (<0.1) 0 0.24 0
Rainbow smelt 0 0.77 (<0.1) 0.83 (<0.1) 0 0.46 (<0.1) 0.83 (<0.1) 0 1.67 1.00
Tessellated darter 2.72 (0.4) 25.18 (1.5) 4.32 (0.1) 0.97 (0.2) 8.81 (0.4) 4.58 (0.1) 2.80 2.86 0.94
Carp and goldfish 5.18 (0.9) 7.78 (0.4) 4.44 (0.1) 2.45 (0.6) 14.39 (0.7) 3.54 (0.1) 2.11 0.54 1.25
Minnow and shiners 0 0.30 (<0.1) 21.85 (0.4) 0.32 (<0.1) 1.40 (0.1) 17.31 (0.3) 0 0.21 1.26
Centrarchidae 0.41 (<0.1) 0.89 (<0.1) 1.06 (<0.1) 0.08 (<0.1) 0.27 (<0.1) 1.35 (<0.1) 5.12 3.30 0.79
Bay anchovy 0 0 0.03 (<0.1) 0 0 0.04 (<0.1) 0 0 0.75
Logperch 0 0 0 0 0 0.01 (<0.1) 0 0 0
Walleye 0 0 0 0 0.01 (<0.1) 0 0 0 0
Lamprey 0 0 0 0.4.(0.1) 0 0 0 0 0
Unidentified clupeids 0 0 2.46 (<0.1) 0 0 36.42 (0.7) 0 0 0.07
Other unidentified larvae 0 7.07 (0.4) 1.48 (<0.1) 0 _ 3.62 (0.2) 1.15 (<0.1) 0 1.95 1.29

Total 607.42 1734.31 4962.29 435.94 2148.97 5114.08 Mean 1.57 1.69 0.88

aDensities are based on data from station B3-5 in 1973, stations A3-5 and B3-5 in 1974, and stations A1-2 and B1-2 in 1977.
bDensities are based on data from all stations along transect 3-5 in 1973 (stations B, C, D, E, J) and 1974 (stations A, B, C, D, E, J) and all stations along transect 1-2

in 1977 (stations A, B, C, D, E, J); see ER, Fig. 6.1-6.
CParentheses indicate relative abundance (%).
dAtlantic tomcod yolk-sac larvae were collected on Mar. 15, 1974. C, = 6.40; Cr = 1.80; C/Cr = 3.50.
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Table 5.23. Estimates of annual losses of ichthyoplankton (N,) from entrainment at the GCNPP and the fraction of the
ichthyoplankton population passing the plant that will be entrained for three different river flow conditions

Fraction entrained

Species Number entrained Estimated monthly Average monthly flow Minimum monthly flow
(Ne)a flow at Cementon at Green Island at Green Island

(1977) (1947-1971) (1947-1971)

Eggs

Alewife/Blueback herring 1.62 X 106 0.0008 0.0009 0.0061

American shad 8.75 X 104 0.0006 0.0007 0.0044
White perch 5.64 X 10

5  0.0028 0.0032 0.0213

Striped bass 3.17 X 10
4  0.0021 0.0024 0.0157

White perch and striped bass 1.56 X 103 0.0108 0.0123 0.0821

Minnows and shiners 2.61 X 103 0.0005 0.0006 0.0035

Unidentified 1.56 X 10
3  0.0108 0.0123 0.0821

Total 2.31 X 106

Yolk-sac larvae

Alewife/Blueback herring 5.58 X 106 0.0031 0.0035 0.0232

American shad 1.68 X 105 0.0048 0.0055 0.0359

White perch 1.27 X 106 0.0030 0.0034 0.0215

Striped bass 1.11 X 10
5  0.0039 0.0044 0.0282

Tessellated darter 2.84 X 10
4  0.0036 0.0041 0.0269

Yellow perch 2.35 X 10
4  0.0045 0.0052 0.0343

Rainbow smelt 1.62 X 104 0.0029 0.0034 0.0223

Cyprinidaeb 1.92 X 10
5  0.0053 0.0060 0.0410

Centrarchidae 6.34 X 103 0.0041 0.0045 0.0321

Total 7.40 X 106

Postlarvae

Alewife/Blueback herring 2.26 X 10
7  0.0024 0.0026 0.0161

American shad 1.03 X 106 0.0060 0.0067 0.0414

White perch 9.80 X 10
5  0.0019 0.0021 0.0101

Striped bass 1.93 X 103 0.0009 0.0011 0.0084

White perch and striped bass 1.71 X 103 0.0022 0.0025 0.0185

Tessellated darter 7.09 X- 103 0.0041 0.0047 0.0309

Yellow perch 1.32 X 104 0.0120 0.0136 0.0910

Rainbow smelt 2.00 X 102 0.0007 0.0008 0.0068

Bay anchovy 3.36 X 102 0.0014 0.0016 0.0100

Cyprinidaeb 4.46 X 104 0.0069 0.0078 0.0487

Centrarchidae 3.76 X 103 0.0086 0.0099 0.0644

Unidentified clupeids 8.76 X 103 0.0002 0.0002 0.0017

Other unidentified postlarvae 5.82 X 103 0.0067 0.0073 0.0392

Total 2.47 X 10
7

aValues were calculated from ichthyoplankton and river-flow data collected in 1977 and represent the total number

entrained during the spawning season (Apr. 10-Aug. 15).
blncludes two categories: (1) minnows and shiners and (2) carp and goldfish.



5-46

distribution of the carp, goldfish, spottail shiner, golden shiner, and tessellated darter,
which were among the more abundant juvenile and adult residents collected at the site
(Table 2.7), extends throughout most of the Hudson River estuary.48 Because of the low numbers
of resident ichthyoplankton species that will be entrained (Table 5.23), the impact on these
populations from entrainment should be negligible.

Although resident species are important on a local scale, from a regional and ecological view-
point, the region of the Hudson River in the vicinity of the proposed site is more important
for its use as a spawning and/or nursery ground for anadromous species, especially the blueback
herring, American shad, and white perch. The majority of the eggs and larvae that will be
entrained during the operation of GCNPP will be those of the anadromous species, particularly
the blueback herring, which probably constituted most of the ichthyoplankton categorized as
"alewife/blueback herring" (Sect. 2.7.2.2). This category would have comprised more than 70%,
75%, and 90% of the total number of eggs, yolk-sac larvae, and postlarvae, respectively, that
could have been entrained had the plant been operating in 1977. To evaluate the magnitude of
these losses in relation to the number of ichthyoplankton passing the plant site during the
spawning season, the staff estimated the fraction entrained for three river-flow conditions,
including historical river flows measured at Green Island just above Troy Dam. River flows
from April through August of 1977 were similar to the historical average daily flow of the
Hudson River calculated from measurements taken at Green Island [river mile (RM) 150] over a
26-year period (1946-1971) for these five months. The staff concludes, therefore, that 1977
(at least for these months) was an average year for flows in the Hudson River.

During average flow conditions such as these, less than 0.5% of the ichthyoplankton of the blue-
back herring passing the plant will be entrained. Although this species spawns throughout the
estuary, peak spawning in 1973 occurred between RM 80 and 120 (Hyde Park to Coxsackie).51 In
1975, the primaru spawning area extended from Kingston north to Albany.48 Because the eggs and
larvae of this species are concentrated in the upper estuary during May and June, their
vulnerability to entrainment at the five large power plants located downstream (Danskammer,
Roseton, Lovett, Indian Point, and Bowline) is relatively low. The only operating power plant
in the upper estuary is the Albany Steam Electric Generating Station, located near the upper
reaches of the estuary at RM 142. Having evaluated the longitudinal distribution of blueback
herring ichthyoplankton and the fraction entrained of the total number passing the plant, the
staff concludes that no unacceptable adverse impacts on this population will occur as a result
of operation of the Greene County facility.

Like the blueback herring, American shad also spawn in the upper portions of the Hudson River
estuary. About 30% of the American shad egg production in 1974 occurred above the GCNPP intake
site. [Joint Hearing Exhibit J-67 ("Joint Hearing Transcripts," p. J-5487)]. In both 1973 and
1975, the principal spawning areas were located in that region of the river between Kingston
(RM 90) and Coxsackie (RM 120),48,51 with peak spawning occurring near Saugerties and Catskill
(RM 113) in 1975.48 This same general region of the river was identified as the major spawning
ground of American shad during studies conducted in the early 1940s.52 As the larvae develop,
they tend to disperse from the upstream spawning grounds down into the lower brackish regions of
the river.53 That the distribution of each succeeding stage of development appears to shift
further downstream was evident from data collected by Texas Instruments, Inc., in 1973 and
1975.48,51 In both years, for example, the majority of shad postlarvae were collected below the
site. Because the ichthyoplankton of American shad are generally concentrated in that region of
the river below the Albany station and above the five downriver plants, the vulnerability of
American shad to entrainment at these facilities is relatively low. The number of American shad
entrained at GCNPP represents a very small fraction of the total number of shad ichthyoplankton
passing the plant (Table 5.23). Having reviewed the information on river-wide distribution of
shad, vulnerability to entrainment at other power plants, and the estimates of entrainment
losses presented in Table 5.23, the staff concludes that the operation of GCNPP will not result
in an unacceptable adverse impact on the American shad population in the Hudson River.

The percentage of the total number of white perch ichthyoplankton passing the site that will
be entrained is less than 0.35% for all three early life stages. Although white perch spawn
in the vicinity of the site, most of the spawning takes place below and not above the site.
The greatest concentrations of eggs occurred in the Kingston and Saugerties region in 1973.51
As determined from data collected by Texas Instruments, Inc., for the Consolidated Edison
Company,54 the portion of the Hudson River above the site (RM 108 to RM 140) contributed
about 13% of the white perch egg production in 1974. Considerable spawning below the site
also occurred in 1975.48 However, estimates of the amount of spawning that occurs above the
site may be biased because of problems associated with the sampling of white perch eggs (Sect.
2.7.2.2). Like the ichthyoplankton of American shad, the distribution of each succeeding early
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life stage of the white perch is generally shifted further downstream. Consequently, white
perch ichthyoplankton are vulnerable to entrainment at the five power plants located between
RM 37 and RM 66. Because young-of-the-year white perch were abundant in the vicinity of
several of these plants during the winters of 197348 and 1974,51 they are considered vulner-
able to impingement during this period of the year (Sect. 5.5.2.1.). The staff considered
the impacts on the white perch population resulting from the operation of other power plants
located on the Hudson River estuary. The additional impact on the population from entrain-
ment at the Greene County facility will, in the staff's judgment, be negligible because of the
abundance of white perch ichthyoplankton in the estuary below the intake site and the very
small fraction that will be entrained of the total number of ichthyoplankton passing the site.

The staff also considered the impacts of plant operation on the striped bass population; the
assessment is similar to that presented for white perch. Because striped bass eggs are non-
adhesive and semibuoyant, however, they can be more accurately sampled than those of the white
perch. From the very low densities of striped bass eggs and larvae found at the Cementon site
in 1973, 1974, and 1977, it can be concluded that this region of the river represents the upper
limit of the striped bass spawning grounds. Data obtained by Texas Instruments, Inc., during
the river-wide surveys in 1973-1975 also support this conclusion46,47 ,50 (Sect. 2.7.2.2.).
Although the vulnerability of striped bass eggs and larvae to entrainment at the down-river
power plants is high throughout the peak abundance period (May and June) because most of the
population is distributed in the middle estuary (RM 39 to RM 76),48 it is the staffs opinion
that the impact of entrainment of the eggs and larvae of this species at GCNPP will be negli-
gible because of (1) the distribution of striped bass ichthyoplankton in the Hudson River
(i.e., their high abundance below the site) and (2) the very low numbers likely to be entrained
at the Greene County site. Thus, plant operation will not result in an adverse impact on the
Hudson River striped bass population.

In summary, the staff developed a model to estimate the number of ichthyoplankton that could
have been entrained had the plant been operating in 1977. These losses were placed in a his-
torical perspective by using river-flow data collected over 26 years (1946-1971). Impact on
the populations in the river were assessed by calculating the fraction of the ichthyoplankton
passing the plant that will be entrained and relating these estimates to the available infor-
mation on longitudinal distribution of the species in the river. The assessment focused not
only on an evaluation of the proportion of the population existing above the plant site and
therefore vulnerable to entrainment when passing the site but also on an assessment of the
vulnerability of the species to entrainment at other power plants located on the Hudson River
estuary. The results of these analyses indicate that the entrainment of ichthyoplankton at
GCNPP will not constitute an adverse impact on the migratory and resident fish populations in
the river.

5.5.2.2 Discharge effects

Thermal

Heat shock. The results of the staff's thermal analyses are presented in Sect. 5.3.2. The
high diffuser discharge velocity will ensure rapid mixing of blowdown with ambient river water.
Although maximum blowdown temperatures may reach 97*F (ER, Table 5.1-5), the volume of water
enclosed by the 10*F isotherm will be less than 330 ft3, and the volume within the 5*F isotherm
will be less than 1300 ft3. The plume will extend about 46 ft across the river and 3 ft down-
stream, with a AT at the surface of 1.9*F. Although mortality among organisms entrained in
the plume immediately in front of the diffuser ports may be high because of shear forces and a
AT of 44*F, the losses will be negligible because of the extremely small volume of water sub-
ject to these conditions. Fish may actively avoid entrainment.

Cold shock. In the winter, a AT of 48*F will occur between the discharge temperature and the
ambient river temperature. The plume will extend about 94 ft across the river and 17 ft down-
stream, with a AT at the surface of 0.6*F. The 10*F and 5*F isotherms will enclose less than
102 and 700 ft3 respectively. A low blowdown rate, averaging only 22.5 cfs during January,
coupled with a high diffuser exit velocity, averaging 10.5 fps, will prevent fish from entering
the hotter regions of the plume and thus becoming acclimated to plume temperatures sufficiently
high to result in cold shock should rapid shutdown occur.

In the staff's judgment, the losses of organisms from heat and cold shock will be negligible
because of the small plume area and the high exit velocities at the diffuser ports. For the
same reasons, the discharge of heated water should not give rise to nuisance algal blooms.
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Scouring

Diffuser-induced scouring resulting in changes in the species composition of the benthic
invertebrate communities will be negligible because (1) the diffuser ports are located 3 ft
above the river bottom, (2) the ports are oriented above a downward sloping bottom, and (3) the
thermal plume is buoyant and will rise.

Chemical

Section 3.6 describes the GCNPP chemical and biocidal systems in detail, and Table 3.8 lists
the chemical species and concentrations in the blowdown. Several chemicals of potential con-
cern are discussed below.

Chlorine

The applicant plans to control biological fouling in the cooling, makeup, and service water
systems by injecting chlorine in the form of sodium hyochlorite into each system (ER, p. 3.6-4).
The makeup line and service water system will be continuously chlorinated at an approximate
chlorine equivalent dosage of 1 ppm. Chlorination of the circulating water system is planned
for two 1-hr periods daily (ER, p. 3.6-4). Total residual chlorine (TRC) in the blowdown will
be limited to a maximum concentration of 0.5 ppm (ER, Sect. 3.6.3). These concentrations for
TRC will result in a free residual chlorine concentrations well under EPA limitations (Sect.
5.3.3.2).

The staff assumes 100% mortality for all organisms entrained in the plant cooling system,
considering the separate and the synergistic effects of high chlorine levels, high temperature,
and mechanical stress and will, therefore, confine this discussion to effects on biota in the
receiving waters.

Using dilution factors developed from the thermal plume analysis, the staff estimated TRC
concentrations, residence times, and volumes in the blowdown plumes. The results are summarized
in Table 5.24. Accordingly, an organism entrained in the discharge plume during chlorination
at an average 0.2 ppm would experience exposure to concentrations of TRC in excess of 0.045 ppm
for no more than 10 sec before being carried beyond the 0.045-ppm isopleth. Similarly, the
same organism would be exposed to concentrations exceeding 0.009 ppm for about 37 sec. The
available evidence suggests that these combinations of concentrations and exposure times are
well within the tolerance -of most freshwater and anadromous organisms for which data have been
collected.55 ,56 A recent review by Mattice and Zittel, for example, indicates that the acute
toxicity threshold (threshold below which mortality is approximately 0%) for freshwater organ-
isms exposed to TRC for 1 min is about 1.0 ppm. This threshold is far above the concentration-
exposure time combinations that will be encountered at GCNPP as a result of chlorination if TRC
is limited to a maximum of 0.5 ppm and an average of 0.2 ppm for two 1-hr periods per day, as
required by the applicant's commitment. The fact that the discharge plume will be quite small
in relation to the total volume of water flowing past the plant provides an additional margin
of safety. As shown in Table 5.24, only 330 ft3 of water should exhibit TRC concentrations in
excess of 0.045 ppm. The staff, therefore, concludes that chlorination under the above condi-
tions will pose no substantive threat to the aquatic biota of the Hudson River.

Table 5.24. Staff estimates of residence times and volumes
of total residual chlorine concentration isopleths

in the discharge plume

Total residual chlorine concentration
Parameter at discharge

0.2 ppm 0.5 ppm

Concentration isopleths (ppm) 0.045 0.023 0.009 0.114 0.057 0.023
Volume (ft3) 330 1300 <10,000 330 1300 <10,000
Residence time (sec) 10 18 37 10 18 37
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Dissolved oxygen

Aeration in the cooling towers should result in dissolved oxygen concentrations in the blowdown
approaching saturation. Even at the elevated temperatures expected in the summer (up to 91*F),
dissolved oxygen concentration in the blowdown will exceed 7 ppm.57 Thus, no measurable changes
in the dissolved oxygen of the Hudson River are expected as a result of plant operation.

Sewage

The sewage treatment facilities for GCNPP are described in Sects. 3.6.2.1 and 4.3.2.2. Briefly,
the maximum discharge of treated sewage into the cooling tower blowdown will be about 7700 gpd
(%0.012 cfs) during refueling. Thus, treated sewage will undergo dilution by a factor of about
3700 (44/0.012) before entering the Hudson River. During normal operation, about 4200 gpd
(0.006 cfs) will pass into the blowdown. In view of the small volume and rapid dilution of
treated sewage and the applicant's commitment to meet all applicable EPA standards regarding
treatment and disposal of sewage, the staff concludes that the Hudson River will experience no
measurable adverse effects.

Total dissolved solids (TDS)

The applicant estimates that blowdown TDS will average 549 mg/liter and reach a maximum of
1900 mg/liter (ER, Table 5.4-1). The average and maximum concentrations at the intersection
of the plume centerline with the surface will be 159 and 454 mg/liter respectively. Although
chronic exposure to the maximum concentration could stress or kill some organisms (the median
toxicity threshold for most freshwater animals ranges from 3000 to 15,000 mg/liter),58 the
small rate of blowdown coupled with extremely rapid dilution will preclude more than a brief
(less than 10 sec) exposure to such concentrations under worst conditions.

Scale formation in the cooling system will be prevented through the injection of sulfuric acid
to lower the pH (ER, Sect. 3.6.2). To provide adequate protection for aquatic biota in the
receiving waters, EPA regulations [40 CFR Part 423.15(a)] will require the applicant to limit
the pH in the blowdown to the range of 6 to 9.

Chromium, zinc, phosphorous

The concentrations of chromium, zinc, and phosphate to be present in the blowdown will have
maxima of 0.11, 0.28, and 1.6 mg/liter respectively (Table 3.8). In the staff's judgment,
however, these substances will be rapidly diluted to nontoxic levels upon discharge to the
Hudson River. Proper adjustment of pH will precipitate heavy metals, thus reducing concen-
trations to acceptable levels.

Other chemicals

The estimated effluent concentrations in the cooling tower blowdown are presented in Table 3.8.
In the staff's opinion, these chemicals will be discharged either at levels that are already
safe for most organisms or at levels that will be safe following minimal dilution in the Hudson
River.

Although no corrosion-inhibiting materials will be added to the circulating cooling water,
hydrazine and morpholine will be used to prevent corrosion during auxiliary boiler operation
and, therefore, may be present periodically in the cooling tower blowdown (Sect. 3.6.1.4).

The applicant estimates that the concentration of hyrazine and morpholine in the auxiliary
boiler blowdown will be 3 and 15 ppm respectively (ER, Table 3.7-2). To assess the potential
toxicity to aquatic biota resulting from the presence of these two chemicals, the staff used
the minimum blowdown rate of 4130 gpm (ref. 59) and the maximum auxiliary boiler blowdown rate
of 8 gpm for a worst-case analysis. Concentrations of hyrazine and morpholine at the point of
discharge were estimated to be 5.8 and 29.1 pg/liter respectively; these levels, are generally
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much lower than those found to be toxic to aquatic biota.60 ,61 There are no known State or
Federal water quality criteria for hydrazine and morpholine ("Joint Hearing Transcripts,"
pp. J-6824-6825). Because of the relatively low concentrations at the point of discharge and
the rapid mixing of the blowdown with ambient river water, no adverse impacts on the aquatic
biota are expected to result from the periodic discharge of hydrazine and morpholine during
plant operation.

As discussed in Sect. 5.3.3.2, any PCBs discharged in the cooling tower blowdown will result
from their presence in the Hudson River initially. No PCBs will be added during plant opera-
tion. Because of the maximum ambient concentration at the site, 0.19 vig/liter (Joint Hearing
Exhibit J-63), and the design concentration factor of 3.85 (ER, Sect. 3.6.2), PCB concentra-
tions of 0.7 jig/liter could occur in the blowdown from the cooling tower. This estimate is
based on the assumption that all PCBs taken into the plant will be discharged in the blowdown
and none will be released through the cooling tower to the atmosphere. Because this estimated
value is below the concentrations toxic to aquatic biota (Appendix F, Table F-1), no adverse
impacts on these biota should occur as a result of the discharge of PCBs during operation of
the Green County facility.

Synergistic effects

Interaction among the many physiochemical characteristics of the blowdown and the receiving
waters may result in additive or synergistic effects on exposed biota. However, because of
the small quantities of contaminants and the estimated small area of exposure, the staff
expects no substantial adverse impacts.

5.6 IMPACT ON THE COMMUNITY

5.6.1 Physical impacts

5.6.1.1 Noise

The State of New York Department of Public Service has conducted an analysis62 of the likely
effects that construction and operation of the Greene County Nuclear Power Plant (GCNPP) would
have on the acoustic environment at the Cementon site. This analysis was reviewed independently
by the NRC staff and accepted for this statement. The analysis consisted of three parts: an
evaluation of the applicability, completeness, and accuracy of the applicant's analysis; an
assessment of the impacts on the acoustic environment that would be expected to occur from
plant construction and operation; and a determination of the necessary mitigative actions that
should be taken by the applicant to reduce predicted adverse noise impacts attributable to the
plant. The methodology used to evaluate the effects of noise on people and the environment
considered hearing damage, activity interference (e.g., sleep interference, speech interference),
and annoyance.

The typical background noise character of the area surrounding the Cementon site was determined
by an evaluation of applicant-submitted data, combined with additional sound-level monitoring
data collected by State personnel. Consideration of noise-sensitive land uses was included in
establishing the baseline monitoring network and in the subsequent impact analyses for the plant
construction and operation phases. For the Cementon site, noise-sensitive land uses consist
of residential areas in Smith Landing, Germantown, and Catskill and St. Mary schools in
Saugerties.

The staff is of the opinion that this baseline description is adequate to serve as a basis for
subsequent estimation of the likely impacts that plant construction and operation will have on
the acoustic environment in the vicinity of Cementon.

The site development and plant construction phases have been evaluated by the State as to the
likely changes to the offsite acoustic environment. Consideration of effects was characterized
by use of daytime and nighttime equivalent sound level and the day-night equivalent sound level
for general onsite activities and by use of the predicted L10, or noise level exceeded 10% of
the time, for construction traffic.

Onsite construction activity, materials delivery traffic, concrete batch plant truck traffic,
worker transportation traffic, access route improvemen work, blasting activities, public address
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system use, equipment cleanup, and the effects of distance, ground cover, and topography on
attenuation of the noise levels from these activities were considered in the analysis. The
resultant expected sound levels at various locations around the Cementon site are shown in
Table 5.25. Implicit in this analysis are applicant commitments to limit onsite construction
activities to daytime weekday hours except during extended concrete pours when the hours will
be extended into the evening. The duration of these pours is expected to be relatively short,
about two weeks each. Also included are commitments to limit blasting peak sound pressure
levels to 128 dB at the nearest residence and to limit public address system sound levels to
10 dB above ambient for the area the system serves. Chemical processes rather than steam clean-
ing and venting will be used for cleaning system components at the end of the construction
period.

Table 5.25. Summary of major noise impacts of the project as proposed

Existing Predicted project Impact

Location of ambient sound levels (dB)
Site/Phase maximum impact level (dB) Maximum effect Total P*a

L1 0  Lo L10  Lq Ldf NLdfl

Construction Germantown 35-41 50 45 50 None 0

Construction traffic St. Mary's School. 51 85 Speech interference

Saugerties for 175 people
Alternative 1B Suburban Way, 42 71 Speech and sleep

Catskill interference for 10

people
Operation Germantown 35-41 43 49 64 Widespread complaints 205

due to pure tones

aPeq = equivalent 100% affected population in the noise sampling area.

Source: Letter to Singh S. Bajwa, Environmental Project Manager, U.S. Nuclear Regulatory Commission, from John H. Smolinsky,

Acting Chief, Generating Facilities Planning and Certification Section, Office of Environmental Planning, New York State Department

of Public Service, Nov. 2, 1978, concerning Daniel A. Driscoll, Case 80006 testimony on environmental noise.

Impacts estimated as a result of the predicted construction phase noise levels are shown on
Table 5.25. These impacts are consistent with the expected results when considering the esti-
mated noise levels and the criteria presented by the EPA in ref. 63. Hearing damage is not
anticipated for any of the surrounding locations. Traffic related to construction activities
would likely cause speech interference at residences near access routes. Because the road
improvement option associated with the Cementon site could change nighttime traffic patterns,
unrelated to plant construction, sleep interference at residences near this alternative may
also occur. Consideration of the annoyance effect of onsite construction activities was given
by using the normalized day-night equivalent sound level, as detailed by the EPA.63 Community
response characterized as "no reaction" would be expected for the Cementon site.

The impact estimation criteria used in the analysis are consistent with the criteria presented
by the EPA in ref. 63.

Day-night equivalent sound-level estimates for the plant operational phase at the identified
noise-sensitive land-use points around the Cementon site were used as bases for the impact
appraisals. These estimates were normalized using the factors from EPA,63 accounting for the
ambient acoustic character of the area in question, the presence of natural- or mechanical-
draft cooling towers, and the presence of pure tones from such'plant sources as transformers
or mechanical-draft cooling towers. The numerical values of the normalized day-night equivalent
sound levels for the noise-sensitive land-use areas around the site and the resultant likely
community reactions are given in Table 5.25. The analysis presented is conservative in that
the attenuation of noise by a barrier effect from site topography was not accounted for.
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Additional noise impacts from intermittently operated onsite sources are not predicted to occur
during the operational phase. This is based on applicant commitments to effectively silence
steam dumping and to limit public address system use to daytime operation and its sound level
to 10 dB above ambient for the area being served.

Mitigation of noise-related impacts during construction and operation has been recommended by
the State.62 These mitigative measures are believed necessary by the State to provide an
acoustic environment during plant construction and operation that will be consistent with the
character of the ambient environment, with levels commensurate with speech communication and
sleep and with available power plant and construction noise-control techniques. The estimated
impacts during plant construction and operation if these measures are employed are shown in
Table 5.26.

Table 5.26. Summary of major noise impacts of the project with additional
recommended noise attenuation

Existing Predicted project

Site/Phase Location of ambient sound levels (dB) Ipact
maximum impact level (dB)l Maximum effect Total Peg

L10  Leo L10  Leq g NLdn

Construction Germantown 35-41 50 45 50 None 0

Construction traffic St. Mary's School, 51 None
Saugerties

Alternative 16 Suburban Way, 42 None
Catskill

Operation Germantown 35-41 43 49 54 None 0

aPeq = equivalent 100% affected population in the noise sampling area.

Source: Letter to Singh S. Bajwa, Environmental Project Manager, U.S. Nuclear Regulatory Commission, from John H.
Smolinsky, Acting Chief, Generating Facilities Planning and Certification Section, Office of Environmental Planning, New
York State Department of Public Service, Nov. 2, 1978, concerning Daniel A. Driscoll Case 80006 testimony on
environmental noise.

The bases used by the State to predice noise levels during operation from various plant sources
and the criteria used to estimate impacts and likely community response to these noise levels
are considered adequate and reasonable by the staff. The mitigative measures recommended by
the State can reasonably be expected to reduce noise levels from the sites and the attendant
adverse effects on nearby residents.

The staff concludes that the noise impacts of construction and operation of the proposed plant
on the nearby acoustic environment are expected to be minimized by the mitigation measures
recommended by the State.

5.6.1.2 Air quality

The auxiliary boilers proposed are exempt from the requirements of State air quality regulations
since they will burn distilled (No. 2) oil and are rated at less than 250 MBtu/hr.

The concrete batch plants proposed to be used during the construction of GCNPP will have a bag-
house and are expected to comply with the State regulations (Sects. 212.4 and 212.7 of 6 NYCRR)
related to emission and capacity limits for "processes."

Automotive vehicles are another source of pollution. Pursuant to 6 NYCRR Part 203, an indirect
source permit is not required for Greene County facilities having a parking capacity of less
than 2000 cars. Traffic to the site is expected to remain under 2000 car trips per day.
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Disposal of solid waste (and clearing material) by open fire is not permitted without a permit
from the State under Part 215 of 6 NYCRR. No Federal or State air pollution monitoring require-
ments are applicable to the operation of the proposed GCNPP.

The staff concludes from a review of the applicant's monitoring program that an adequate data
base for characterization of the background air quality has been provided. After consultation
with the New York State Department of Environmental Conservation (DEC) and New York State Public
Service Commission (PSC) staffs, it is the NRC staff's belief that the air quality in the area
around the Cementon site meets all State and Federal standards. According to the requirements
of the Clean Air Act Amendments, New York State must submit implementation plans for attainment
of the secondary total suspended particulate (TSP) standard.

New York State and the NRC have jointly evaluated the fugitive-dust controls described in the
ER and in Sect. 2.3.1 of the Article VIII application62 (part IV, vol. 1) and found that appli-
cation of controls as described will be sufficient to reduce emissions to acceptable levels.
During the operating phase of GCNPP, current air quality is expected to remain essentially the
same.

New York State staff reviewed and verified the applicant's analysis with respect to meteorological
data compilation and auxiliary boiler air quality impact, which has shown agreement with the
applicant's finding that the proposed auxiliary boilers will meet air quality standards.

The NRC and New York State staffs concluded that the proposed cooling tower operation will have
an insignificant impact on particulate levels at both the primary and alternative sites. The
operation of the facility will not interfere with the attainment of the secondary standard for
total suspended particulates.

The closed-cycle cooling tower at the GCNPP will discharge small quantities of PCBs and
asbestos. The applicant had estimated these emissions for the proposed 1200-MW GCNPP. New
York State and NRC staffs have checked the applicant's calculations and concur with the approach
used in quantifying the pollutants. The staff concludes that contributions of PCBs and
asbestos from cooling tower operation will be insignificant.

The staff concludes that operation of the proposed GCNPP at the Cementon site will comply with
the Federal and State ambient air quality standards and with current emission standards. The
air quality impact of GCNPP will be insignificant.

5.6.1.3 Water quality

No pollution of groundwater resources is expected. Surface-water pollution will be controlled
and maintained within State standards. During permanent operation of the plant, the effluent
water from the onsite package sewage treatment plant will be chlorinated and combined with the
cooling tower blowdown before discharge to the Hudson River. The effluent water from the
sewage treatment plant will comply with State and Federal regulations before dilution.

5.6.2 Population growth

During operation, 215 permanent workers will be employed at GCNPP, according to the applicant.
Once a year, for two months, 350 temporary refueling workers will be added to the total. The
applicant estimates that half the permanent workers will move to the three-county impact area,
causing a population increase of 400 persons if four persons per worker family are assumed
(Greene County Interrogatory 77(31), May 11, 1977). No additional increase in population is
expected from the secondary employment created (154 jobs) because these jobs will probably be
filled by persons who held similar secondary jobs created by the construction work force.

5.6.3 Impact on public services and housing

Because of the small number of permanent residents involved and the large number of temporary
accommodations in the three-county area, sufficient housing is expected to be available for the
operating and refueling work forces. No significant impact on public services is expected from
the small number of in-movers; hence, no mitigation plan is proposed as was done for the much
larger construction force.
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5.6.4 Roads and traffic impacts

The transportation of operating and maintenance personnel is expected to have only a minor
impact on traffic, unlike impacts from the 3000-person construction force. Depending on which
access improvements were chosen for the construction period (Sect. 4.4.5 and Appendix L),
certain permanent improvements or disadvantages will remain in the local road system. These
could include intersection and minor roadway improvements (alternatives III and 2T), notable
permanent improvements such as a Catskill Industrial Bypass (2TR and VII) or a relocated U.S.
Rt. 9W roadway, and various permanent adverse impacts (lB, 1BR, and 2TB). Permanent effects of
each road alternative are discussed in Sect. 4.4.5 and Appendix L and are summarized in Sect.
4.4.5.3.

5.6.5 Impact on economic activity

A decrease in regional economic activity related to plant construction will begin with the
decline in the construction work force in year 4. Material purchases made from regional and
local vendors (Sect. 4.4.7) will decline as the plant nears completion. This letdown (after
$90 million in purchases) may have a measurable effect on local vendors and the area economy,
compensated in part by small continuing purchases for the operation and maintenance of the
completed plant.

The annual payroll for the first two years of operation is estimated to be $7 million (Greene
County Interrogatory 77(32), May 11, 1977). The applicant estimates a 1983 worker's salary at
about $29,500 (ER, Sect. 8.1.3.3). Communities in which the workers live will benefit by the
addition of these workers as permanent tax-paying and home-owning residents. The State and
Federal governments will receive income taxes paid by the 215 permanent and 350 occasional
temporary workers.

Impacts on the long-term operation of one local industry were discussed at length in Sect.
4.4.6. The effects on Lehigh Portland Cement Company's expansion potential are unknown, but the
staff judges that the potential for serious adverse impact exists.

5.6.6 Impact on local finances

Payments in lieu of taxes to be made by the applicant will total $10,400 annually to local
jurisdictions [ER, Sect. 8.1.3.5 and Q 8.10(a)]. The applicant is exempt from taxation but
intends to make payments in lieu of taxes based on the current worth of the property acquired
for the proposed plant.

Should the Lehigh Portland Cement Company go out of business because of inability to expand on
its remaining property, the annual tax loss to the town of Catskill and the school district
would be $212,000. This would result in a serious loss in services and in the quality of life
for local residents that would not be compensated by the applicant's in-lieu-of-tax payments
unless additional compensatory measures were required.

5.6.7 Impact on recreation capacity and tourism

The construction and operation of GCNPP will permanently terminate all recreational activities
within the site boundaries. There will be no access to the site for hunting by the members of
a private club who currently use the site.

The plant will not restrict access to the recreational use of the river since there are cur-
rently no public accesses to the river through the site. Olana, a National Historic Landmark
within view of the plant, will be adversely affected. In addition, if the Leeds North 1
transmission line alternative is used, two other historical residences - Newkirk Homestead and
Salisbury Manor - will be adversely affected, (Sect. 4.4.10). Of the 100 public and commercial
recreational facilities within a 10-mile radius of the site, no others will be affected by
the operation of the plant. About ten will be close to, but otherwise unaffected by, the
primary transmission route. The impact on tourism, a major industry in Greene and Ulster
counties, is expected to be negligible because, with the exception of Olana, most of the ski
resorts, hotels, and commercial facilities are located in the Catskill Mountains. Tourist
traffic does not travel between Catskill and Saugerties now and, with the exception of traffic
across Rip Van Winkle bridge and users of North Lake State Park, is also generally out of sight
of the proposed plant and tower.
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5.6.8 Impact on historical and archaeological resources

See Sect. 4.4.10 for a listing and discussion of cultural resources listed and eligible for the
National Register of Historic Places.

5.6.9 Summary and distribution of impacts

Operation of the plant will cause some adverse impacts. Chief among these are the impacts on
the Lehigh Portland Cement Company, which will have lost more than half its land east of Rt. 9W
and will be coexisting in close proximity to the now completed GCNPP. Little interference with
worker traffic is anticipated, but based on the worst-case analysis, the staff expects that
Lehigh may cease operation if denied the opportunity to expand and modernize. If Lehigh closes
as a result of GCNPP operation, the losses to the community will include $212,000 taxes per
year, 223 direct jobs, and the opportunity costs when further development of the site by a
taxpaying industry is precluded.

Certain historical resources of the area will be adversely affected visually if the natural-draft
cooling tower is built (see Olana impacts and Sects. 4.4.10 and 5.7), and all of the numerous
historical resources will be affected by change in the essential character of the area. Any of
the incompatible land-use changes caused by the construction in-movers will have long-term
adverse effects on historical resources. No adverse impacts on archaeological resources are
anticipated during operation.

Road and traffic impacts of the operating force of 215 will be minor, assuming that Park and
Ride (alternative III) was the road access alternative chosen during construction. Impacts on
tourism and recreation will be minor. The effect of the 215 permanent workers on public
services, housing, and local economic activity will be small but positive. Ample temporary
accommodations are expected to be available to house the temporary refueling workers for two
months per year.

Regional economic activity will decline as construction purchases and payroll decline in the
last three years of construction, but will stabilize at a lower level supported by the pur-
chases and payroll of the operating plant.

5.7 AESTHETIC ANALYSIS

The location of the proposed Greene County Nuclear Power Plant is along the Hudson River, at the
foot of the Catskill Mountains. It would be constructed among three cement plants, the only
major heavy industry located along the mid-Hudson River Valley (roughly defined as from
Saugerties to Coxsackie). Greene County's major industry is the resort industry; visitors are
attracted year-round to its mountains, villages, and water resources. It is within two hours'
drive of the New York City metropolitan area and gains in the importance of its scenic resources
by having a diversity of natural recreational opportunities so convenient to the country's major
urban concentration. The power plant would have a 137-m (450-ft) natural-draft cooling tower
[159-m (520-ft) ID at its base and 73-m (240-ft) ID at its top] with a visible plume (its dimen-
sions dependent on daily meteorological conditions) and a large-volume reactor containment
building [62 m (205 ft) tall]. Although the presence of the cement plants does offer a com-
patible land use, this compatibility does not necessarily render the site suitable from an
aesthetic point of view. The cement plants are heavy industry, but the staff considers their
physical scale to be considerably different from that of the proposed power plant. The tallest
structure of the cement plant is the Alpha Portland Cement Company's 82-m (270-ft) smokestack
[about 3 m (10 ft) internal diameter at top].

5.7.1 Analytical approach

The staff's analysis made use of a combination of research methods to assess the aesthetic
impact of the proposed plant on the nation's and the region's historical, cultural, and scenic
resources. Because of the highly subjective nature of aesthetic assessment, any research method
will have weaknesses and perhaps biases. Thus, no one method will suffice. There can be con-
fidence in the conclusions only if a complementary combination of methods independently gives
congruent interpretations. The staff feels it was successful in using an appropriate combina-
tion of methods. Aesthetic assessment is made more difficult if the situation is a hypothetical
one such as the building of this plant, a proposed addition to the environment.
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Aesthetic analysis involves two major facets: (1) assessing that which is there to be seen and
(2) assessing who will be doing the seeing and in what context. These may be thought of as
(1) a visual analysis and (2) a user analysis. In this way, local values and preferences, as
well as those of other potentially affected viewers (vacationers, recreationists, commuters,
etc.), can be linked to the physical environment so that meaningful conclusions can be drawn.
The methods used in this analysis center on these two facets. (At the end of this section,
Table 5.28 provides a summary display of the staff's findings.)

Although aesthetics is concerned chiefly with the study of beauty or the fine arts, it is
intimately linked to human perceptions through the senses and to cultural attitudes. There
is little doubt that people's attitudes about nuclear power are associated with feelings
about the aesthetics of nuclear-power-generating facilities. Therefore, every effort should
be made to measure and account for these attitudes.

The staff recognizes, however, that these biases are extremely difficult to completely isolate.
Even if these attitudes could be cleanly isolated, their use in an analysis would still be
difficult. When people have strong feelings regarding a particular technology (or industrializa-
tion in general), it is going to affect inextricably the way they feel about a proposed change
that the technology may cause in their environment. The important point is that the researcher
recognize and control for bias as much as possible while being aware that total control is
extremely doubtful and its misuse perhaps deceptively prejudicial to the findings. An analysis
that claims to have completely controlled for a certain cultural attitude should be viewed
with skepticism.

People perceive in as many different ways as they have sense organs, and these sensory percep-
tions are acted upon in as many different ways as there are different people. Cognition is
concerned with the working of the mind on that information which is perceived so that it is
registered and stored in the mind in some fashion reflective of individual values, experiences,
culture, etc. It focuses on issues of symbolic knowledge, thinking, remembering, learning,
mental development, simplification, selection, abstraction, analysis and synthesis, competition,
correction, and comparison. To ignore the affected users is to ignore all these basic human
dimensions of sensory knowledge.

The staff sought, in part, measures of community-held values regarding the sensed environment.
Once that information, certainly subjective, was known, the staff was able to assess how well
the proposed facility would fit in, or feel, to the people living there and to those who
either use or might wish to use the area. This, then, is more than an assessment embracing
the "normal" tools of visual assessment and aesthetics. Kevin Lynch, a prominent leader in
research on how people sense their environment, explains a philosophy similar to that which the
staff followed in its study:

"[Our topics] spring from ideas about how the well-being of persons and small groups
arises as they directly interact with their settings, and not primarily from their
role as passive observers. They encompass, in a more defined and operational form
the familiar terms of environment improvement - amenity, appropriateness, uniqueness,
harmony, preservation, naturalness, and so on - while centering explicitly on the
human being." 64

5.7.2 Analysis of what is there to be seen

The objective facet of the aesthetic analysis was concerned with the objects seen. The approach
had some clearly subjective inputs and subjective weighting of those inputs. The visible plume
was looked at first to determine its frequency and extent. Having this determination, the
analyst proceeded to have the plant, with plume, superimposed on photographs of the proposed
plant's location; these were then evaluated for traditional aesthetic attributes. The final
phase of the analysis attempted to model the scenic quality of the areas surrounding the two
proposed sites. Unique scenic features (waterfalls, scenic outlooks, etc.) as well as misfits
(heavy industry, unscreened junk yards, etc.) in the landscape were added to the assessment to
cover a finer scale of qualitative objective information than the objective analysis alone
considered. All this information was used to assess the visual impacts of the transmission line
alternatives as well as the generating facility itself.
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5.7.2.1 Visible plume frequency and extent

The plume of water vapor emanating from the cooling tower of the proposed power plant will be
visible under certain meteorological conditions. As such, the plume will appear cloudlike in
color and formation and can modify the appearance of natural cloud formations. One study65 of
244 visible plumes over a ten-month period found some plumes extend for 9.6 to 14.5 km (6 to
9 miles) and up to 1524 m (5000 ft) in height. This study found no evidence of a cooling
tower's visible plume causing ground fog. No plume was ever observed to touch the ground. No
evidence was found of a cooling tower's visible plume ever becoming involved with surface
weather, even when winds were calm. Visible plumes, being cloudlike, can cause shadowing
effects on the ground. Since most visible plumes usually occur in the early morning and the
plumes normally diminish by midday, any shadow effect is minimized when the sun is directly
overhead.

In the mid-Hudson Valley area, the prevailing wind directions are up- and down-valley flows.
When cross-valley winds occur, their speeds are usually light, and the resultant plumes would
be more vertical and more persistent. The prevailing winds occur at a little higher speeds
and contribute to a more rapid dissipation of the plumes and a more horizontal configuration.

The meteorological conditions that would promote the most visible plumes are those occurring
on days with very light wind speeds, cold ambient air temperatures, and high relative humidity.
These conditions can be found in the mid-Hudson area in early morning hours, particularly in
the winter'months. These same meteorological conditions also tend to coincide with cloudy
or hazy conditions, which may camouflage an otherwise highly visible plume.

Appendix 0 describes the methodology used by the staff to calculate the expected visible plumes
and displays this information in compressed form in several tables and plots. At the Cementon
site, using either the proposed 137-m (450-ft) natural-draft tower or the 59-ft circular
mechanical-draft towers, the visible plumes generated by the model are basically similar.

The model generated plumes by using about 100 meteorological categories; these have been
collapsed into 6 categories defined by the common sizes of the plumes to be expected under
certain meteorological conditions. Table 5.27 displays these 6 categories and the frequency
of occurence of the visible plumes associated with them. These distinctions were used by the
staff to synthesize a large amount of information to a form useful in characterizing the likely
appearance of the plumes.

Table 5.27. Characterization of visible plumes from the proposed nuclear power plant at Cementon

Cooling technology

Natural draft Circular mechanical

Plume type Length Height Annual Length Height Annual
LenthHeiht frequency LegtHigt frequency

(%) (%)

Short length and height 30-120 24-110 20 3-128 17-110 25
Short length; tall 76-116 130-290 3 77-126 120-310 2
Medium length and height 115-910 87-560 48 129-929 34-740 45
Long; tall 1,900-9,457 1,147-1,487 4 620-8,791 979-1,633 4
Long; flat 1,011-9,928 270-868 21 1,005-5,800 240-593 18
Ultralong; tall 12,419-52,096 1,016-1,232 6 10,311-49,611 1,110-1,895 5

aColumns do not necessarily total 100% due to rounding off.

From the table, it can be seen that for about 25% of the time the plumes would be quite short
(<184 m) and not too high above the towers (<370 m). About 45% of the time, the plumes would be
quite noticeably long (<999 m) and noticeably high (<987 m), and for about 30% of the time the
plume would be highly visible by both its length (<89,813 m) and height (<1966 m). The model
may not be completely accurate at these extreme conditions, but allowing for even an order of
magnitude of change in the length dimensions still would not change the anticipated perception



5-58

of the plume being "highly visible." These calculations are all based on annual occurrences,
both day and night, and are thus conservative.

From Table 0.2 in Appendix 0, it can be seen that in winter conditions both technologies will
result in a visible plume at least 4800 m (about 3 miles) long at least 25% of the time and at
least 400 m (about 1/4 mile) above the tower about 40% to 45% of the time.

Of course, summer conditions are significantly less conducive to visible plumes, causing plumes
at least 800 m (about 1/2 mile) about 25% of the time; 4800-m-long (about 3 miles) plumes will
occur about 12% of the time. Plumes 400 m (1/4 mile) above the tower can be expected to occur
about 25% of the time and at 800 m (1/2 mile) with a frequency of 10%. Greene County is an all-
season recreation and resort area and these plume frequencies can be expected to be a signifi-
cant factor in the aesthetic impact of the plant in any season. It is the staff's opinion that
the advantage gained by the lower profile of the circular mechanical-draft cooling tower is
diminished by the fact that its plume frequencies and dimensions are comparable to those of the
proposed natural-draft cooling tower.

The photographs shown in this section and in Appendix M have had cooling towers and typical
plumes superimposed. The plumes' dimensions and frequencies are described in Appendix 0.

5.7.2.2 Evaluation of proposed facility's aesthetic impact from visually sensitive and
intensive-use locations

The Catskill Mountains rise in an abrupt escarpment from the Hudson River Valley (nearly sea
level) on the east to a plateau 3000 to 4000 ft high, which gently slopes downward to the west.
This east-facing escarpment forms a 20-mile wall between the cities of Kingston and Catskill.
It was the 16 to 20 sq mile area along this escarpment between the Kaaterskill Clove and the
town of Catskill that formed America's most famous resort area until the 1880s when the rail-
roads opened up the interior of the region's and the country's mountains and provided convenient
access to other resort areas.66

Figure 5.14a portrays the portion of the Hudson Valley and the Catskill Mountains relevant to
this study [with the 137-m (450-ft) cooling tower at Cementon shown at the center]. Figure
5.14b shows the same area but from a different perspective, and the cooling towers are shown at
the Cementon and Athens sites.

Visually sensitive and intensive-land-use locations for the photographs were determined by
beginning with those locations supplied by the applicant and adding or deleting as the staff saw
appropriate (examples are Figs. 5.15 through 5.17; see Appendix M for a larger selection). The
photographs were taken in late April or early May of 1977 and 1978. The cooling towers and
plumes were superimposed by airbrush. In each photograph, the perspective and dimensions of the
plume, tower, and power plant (where shown) were calculated using the same formula used by the
applicant.67 Plume renderings are for a typical meteorological condition and are not meant to
represent an average or necessarily expected condition. In some cases the power plant in total
has not been shown because the staff felt that the dominant aesthetic impact of the plant from
most of the critical viewing points would be the cooling tower and plume. Alternative cooling
tower options are shown for most locations in Appendix M. Since the scale of the plant in its
setting changes in appearance with observer location, the locations of the photographs chosen
give a full spectrum of landscape evaluations, from foreground to mid-ground to background
distances.

The observations of the staff's aesthetic analyst of the proposed plant's impact on the setting
in which it will be located accompany an artist's superimposed photographs in Appendix M,
Figs. M.3 through M.13.

5.7.2.3 Evaluation of proposed facility's aesthetic impact from potential viewer locations

The context or setting from which observations of the landscape are made is an important factor
in assessing the total perception of scenic quality. Other factors include cultural and economic
background, expectations, current state of mind, prior experience, etc. The experience of view-
ing a picturesque waterfall from a junkyard is different from the experience of viewing the same
waterfall from under a willow tree in a cool green meadow. In the same vein, the staff sought
to assess the scenic quality of the possible viewer settings as an input into the analysis of
the perceptions of possible viewers.
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Fig. 5.14. Computer-drawn view from 70,000 ft, looking from northeast to the southwest.
Topography (and cooling tower) has been exaggerated five times in the vertical dimension.
Code: 1, hamlet of Cementon; 2, village of Germantown; 3, Olana; 4, Rip Van Winkle Bridge;
5, village of Hudson; 6, village of Athens; 7, North Lake State Camp; 8, scenic turnout on
Taconic Parkway; 9, Village of Catskill. The same view with the other cooling tower options
(two 380-ft natural-draft towers and four 171-ft fan-assisted natural-draft towers) are shown
in Appendix M, Figs. M.l and M.2.



ES-470O

U-i

Cn

Fig. 5.15. Panoramic view from
(see Appendix M) are applicable here
and will become a dominant structure
cement plants now stretch out over a
to tie together these industrialized

Germantown residential area looking toward the west. Comments regarding scale and codominance
also. The applicant contends that the power plant will provide a focus for the cement plants
among simple, contrasting geometric forms assembled into a coherent, uniform whole. The three
1.75-mile length of the Hudson River's west bank. The staff feels that the power plant fails
segments of the river for the following reasons.

1. This nearly 2-mile stretch of river is not all heavily industrialized, as can be easily seen in Fig. 5.16b. Rather than
unifying an industrialized river segment, the power plant would industrialize one of the wooded interstitial segments of
a rural industrial area.

2. The size of the cooling tower is so much greater than the cement plants and their smokestacks that, rather than tying
them together, it dwarfs them.

3. The physical shapes of the cooling tower and domed containment vessel are so dissimilar to any of the cement plant structures
as to negate any unifying effect.
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Fig. 5.16. View looking southwest from the Olana historical site, about 6 miles from the

proposed power plant. About 70,000 people per year visit Olana, the estate of Hudson River
School painter Frederic Edwin Church. Church called this view "the bend in the river" and
painted it at least thrity-five times. One of the paintings, Winter Scene, Olana, was acclaimed
by John Howat (Curator of American Painting and Sculpture, Metropolitan Museum of Art, New
York City)68 as coming "as close to perfection as anything done by American artists painting
in the field."

The general historical importance of this view is described in detail in ref. 69. Suffice
it here to mention that this is a classical view, one of classical composition. Frederic Church
aligned the whole architectural and landscape architectural sequences and orientation of the
house and grounds to culminate with this view. In picturesque romantic tradition, he framed
it repeatedly - with trees and bushes, doors, and windows. The view has been called "one of
the best of the Hudson and the Catskills" by Robert Boyle.70 Russell Lynes, a former editor
of Harper's, called it "the finest view in the eastern United States."7  Art historian David
Huntington of the University of Michigan has said, "It [Olana] has one of the most spectacular
views of any house in the eastern half of this continent."72 Photographs of this view have
appeared in Progressive Architecture, Conservationist, Life, American Heritage, Antiques, and
in Howat's book, The Hudson River and Its Painters. It has also been photographed by NBC for
television.

The fact that the view is currently so highly acclaimed and has been so frequently featured
for its rare scenic quality contradicts the contention that the cement plants have significantly
diminished the quality of this view. At the distance of nearly 6 miles, only on clear days can
one see much more than the smokestack plumes from these plants. The proposed power plant, how-
ever, is so much larger than the cement plants that its cooling tower would still be easily seen
even on those hazy days when the plants are not easily discernible. The power plant's cooling
tower plume would be so much bigger than the plumes from the cement plants' smokestacks that
attention would likely be drawn to the power plant by the plume alone. (See ref. 69 for a more
thorough discussion of the current quality of the Olana view.) It is not known on how many
days of the year the view from Olana is a hazy one. It is assumed that Olana is most heavily
visited in the summer months and most likely in the afternoon, when the power plant plume would
be at low visibility in terms of the sun angle. Toward sunset, a time of high visitation, the
power plant would not be as noticeable as it would be in the morning hours, due to lower plume
visibility and general silhouetting of the plant's structure. As twilight progressed, however,
the blinking safety strobe lights would begin to call attention to it and would likely disrupt,
to some degree, observance of the sun setting over the Catskills.

It is at middle distances such as this in the view from Olana to the proposed plant that the
parts of the landscape begin to form a coherent whole - hills become ranges and trees become
forests. Because the scene begins to work as a whole, harmonious or incongruent interaction of
the parts often do not show up until the observer moves back to these middle distances. Con-
flicts in shape, scale, color, or form will be most visible here. For this reason, the aesthetic
analyst very critically observed this and other photographs from these distances and used these
distances in the selection of photographs for the visual preference survey (Sect. 5.7.4.1).

This view has strong focal aspects due to the convergence of land forms and water-land edges
near its center, where the cement plants are located. The eye is naturally led to this dominant
focal point. In a U.S. Forest Service publication, the importance of such a focal point is
stated:

"From the standpoint of aesthetics, sites such as this [focal landscapes in general]
are ideal for historical monuments, memorials, visitor centers, or other objects the
land manager wishes to bring to the attention of viewers. It is one of the worst
possible locations for a visually distasteful object."73

The fact that the Cementon location is so sensitive as a focal point and yet so generally
acclaimed for its current quality - despite the cement plants' presence - suggests that the
area is near a threshold level in terms of its capability to absorb further development without
significant visual degradation. It is the staff's position that this view is one of extremely
high scenic quality (its historical importance is treated in Sect. 5.7.3) and that further
development on the scale of the proposed power plant would degrade the view beyond a critical
threshold level. The result would be a very serious deleterious impact on a view nationally
important for its scenic beauty and historical meaning.
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Fig. 5.17. View looking east across the Hudson Valley from atop the Catskill Mountain
escarpment. Location is about 0.25 mile north of the site of the former Catskill Mountain
House, about 7 miles from the -proposed power plant. The photograph was taken at the North
Lake State Camp, a 128-acre facility with 130 campsites and facilities for picnicking,
swimming, boating, and hiking.

The Catskill Mountain House, America's first mountain resort, was its most famous and
popular resort for 30 or more years. It was a central gathering spot for writers and artists of
the Romantic Movement. Located near Kaaterskill Clove and its picturesque views, the Mountain
House capped the visitor's experience with its sublime view over the Hudson Valley. The view
from the Mountain House has been acclaimed at various times by various authors as the finest in
the Catskills, the Hudson Valley, and the whole Eastern Seaboard. In its heyday, it was cer-
tainly one of the most famous vistas on the Atlantic coast. Washington Irving's opinion was
that the view from its lofty perch afforded "one of the finest prospects in the world." 74
James Fenimore Cooper suggested that it afforded a panorama of "all creation." 74 Historian
Roland Van Zandt found it not at all surprising that Cooper's Natty Bumppo considered Pine
Orchard (the Mountain House's site) "the greatest wonder of the American landscape. It was
Copper's own settled opinion." 75 In The Pioneers, Natty Bumppo commented to Hawkeye that the
view of the Hudson River extended for 70 miles. 75 This is only a slight exaggeration.

The accolades for the high quality of the view from Mountain House did not cease with the
decline of the Romantic Movement, the discoveries of America's spectacular West, or the advent
of the twentieth century. A recent commentator noted that "it is the view that made the
Catskills famous"; and anyone visiting the scene in the middle of the twentieth century can
still agree with the American Geographical Society in saying that it "'can claim to be one of
the most inspiring views of the national domain east of the Rocky Mountains.'"76 Robert Boyle
writes of the present-day Hudson River: "The Catskill Mountains are the dominant feature of
the landscape of the mid-Hudson region. . . . The views from the Catskills themselves are
superb . . . The finest is from the top of South Mountain, where the old Catskill Mountain
House used to stand. During the nineteenth century, seeing the view from the Mountain House
was a must for foreign travelers."77 The prospect is so high that on a clear day one can see
into Connecticut. The latest hiking trail guidebook to the Catskills claims that the view
from a nearby landmark, Sunset Rock, "offers one of the most impressive views anywhere of the
Hudson Valley." 78 The trails around the Mountain House were once the most popular hiking trails
in all North America.79 A New York State Historical Plaque marks the former location of the
Mountain House, explains its historical importance, and points out the view. A short trail
(0.2 mile) from the North Lake State Camp parking area leads to this prospect.

It is the opinion of the staff that the visual impact of the power plant is considerable
even at this distance. The vista is a broad, undirected, panoramic view - unlike the Olana
view - which is framed to create the effect of a two-dimensional painting. Although the North
Lake view would be affected by the plant in only a small portion of its expanse, the scale of
the plant would most likely draw the observer's attention to that direction. The real impact,
however, is the total aesthetic one. At this distance and elevation, the cement plants are
barely visible. It is the staff's conclusion that the addition of the power plant would draw
attention to this area and stamp this rural, pastoral view with the connotative label of heavy
industry.
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The staff assessed the existing scenic quality of the possible viewer settings surrounding the
Cementon site and analyzed the results in terms of whether or not a proposed plant would be
visible from an observer setting having a given scenic quality level. An appropriate plant
location is one having low visibility or, if visibility is high, the scenic quality of those
lands having visual access is low.

Appendix M explains the methodology used and results obtained from this analysis. The Cementon
site with its rolling hills has somewhat limited visibility, especially from the western side of
the Hudson River. The scenic quality of these lands is, however, relatively high. From the
information above, then, it is difficult to make solid conclusions on the suitability of the
Cementon site. The low visibility favors the proposed plant location, whereas the high scenic
quality of the surrounding land suggests that the proposed site is not an appropriate location.

Regarding reliance on visibility aspects, the staff notes that whereas people may reside in a
specific locale, they live (work, shop, attend school, etc.) at a regional level. Undue emphasis
on visibility assessments alone can ignore this and be misleading. The plant's visibility from
the home is not less important than its visibility when commuting or on other daily travel
routes, but neither is it the only consideration. In an era of modern mobility, a large cooling
tower (especially when considered with its plume) does not hide behind hills all the time.

5.7.2.4 Visually critical areas

Scenic resources occur in the landscape in two different forms. The first is that of landscape
character, the type of scenic quality just described in the model in the previous section and is
related to the general visual impression of a region as a whole. Scenic features are the other
form of scenic resources. They can be prime examples of a given landscape character or be
different from it, thus providing positive contrast with it.

According to Harper:

"Scenic landform features can be peaks or summits, cliffs, escarpments, palisades,
rock outcrops, isolated hills or mountains, gorges, and ravines or cloves. Scenic
water features can be waterfalls, cascades, rocky creeks, isolated or linked lakes
and reservoirs, wetlands, and edges of rivers. Scenic land use features can appear
as outstanding examples of vegetative patterns, parks, unique farms, rural hamlets,
or dramatic buildings, bridges, or other structures noted for their architectural
or general form against the sky." 80

Using these examples of scenic features, Harper's colleagues surveyed the scenic features through-
out the Hudson Valley. They used specified criteria to rate the importance of each feature.
Harper's group lists 17 sites within 10 miles of the Cementon site (9 of state-level importance,
7 of regional importance, and 1 of local importance).

In 1971, the Greene County Planning Department published an inventory of the county's natural
and scenic features. Within Greene County, the authors of this report81 list 18 sites of high-
quality natural features ("areas such as waterfalls and gorges which have potential or present
value as scenic or recreational resources for the general public") within 10 miles of the
Cementon site (see map 1 in ref. 81). Using criteria more appropriate to a subregional level
analysis than were Harper's, they listed the scenic views and scenic points of interest. The
Cementon 10-mile radius included 21 sites (see map 2 in ref. 81).

Misfits in the environment can be nearly as important as scenic features. They distract the
viewer and tend to leave a negative impression of the character of an area. Misfits can be
natural (fire scars, mud slides, etc.) or man-made (junk yards, unsightly signs, deteriorating
structures, etc.). Using map 5 in the Greene County study,81 10 examples of misfits within a
10-mile radius of Cementon are cited.

Note that many types of misfits can be removed or improved or, conversely, created. By the
time the proposed plant was built, the Greene County study would be about 15 years old and many
changes would likely have occurred. Scenic or natural features are more permanent features of
the landscape, but they can be degraded by misfits.

The staff has not field-checked the listings in either of these reports. The Greene County
report is somewhat limited for use in this analysis because a 10-mile radius from the Cementon
site includes large areas of Ulster County for which no information has been examined. There
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would most likely be more scenic features listed within the Cementon area if this information
had been examined because of its proximity to the Catskills and Kaaterskill Clove. Of course,
more misfits could have been recorded, also. The Harper report8 0 serves as a check on this
constraint in the use of the Greene County report8 1 and the two tend to give congruent informa-
tion in toto.

The chief influence on the scenic quality of the Cementon site area is its close proximity
to the Catskills. This has given it a high number of viewing points, more waterfalls, rapids,
picturesque creeks, etc.

5.7.2.5 Aesthetic impact of the transmission system

A description of the applicant's transmission system can be found in ref. 82, and an analysis
of its impact on terrestrial systems is in Sect. 3.7 of this statement. The applicant placed
considerable emphasis on aesthetic and visibility concerns in determining alternatives and a
primary route for the proposed 345-kV transmission lines.

To perform the analysis, the applicant used a systematic approach at different scales, beginning
with an analysis of the region's scenic resources and narrowing to a focus on the specific
impacts of one preferred route. At the corridor selection level, the applicant used a visual
sensitivity analysis to compare various corridors. The sensitivity analysis consisted of

1. inventorying and mapping designated scenic areas (designated by government agencies or
the applicant's staff from field inspection);'

2. locating existing and proposed travel routes and their intensity of use as an indicator
of numbers of people who could see the transmission corridor;

3. measuring and mapping (by zones) the distance from which a corridor might be seen; and
4. inventorying and mapping specific natural and man-made features that might be vulnerable

to visual impact.

The resultant sensitivity map83 provides a basis for comparing competing corridors and corridor
segments.

Overall, the applicant sought to minimize visual impact in the corridor and route selection
process by

1. maximizing the use of existing utility corridors;
2. avoiding as much as possible areas of high visibility such as ridge tops and steep

slopes where the standards and poles could be seen silhouetted against the sky or
where access roads might leave unsightly scars; and

3. the selection of a variety (in materials and design) of transmission structures.

The applicant tried to avoid having the transmission lines cross heavily traveled roadways,
except at those areas where existing topography, land-use patterns, and forest vegetation would
help to screen or accommodate the structures. Specific right-of-way appearances and screening
strategies are at the narrowest scale of analysis, and the applicant will be required to submit
these plans when an Environmental Management and Construction Plan is developed.

The staff considers that the applicant used a satisfactory process for corridor and route selec-
tion in terms of the consideration of the potential visual impacts due to construction and
maintenance of the transmission lines from the Cementon location to the Leeds substation.
Adequate measures have been taken to minimize impact in corridor and route selection, and the
applicant has addressed the important issues regarding the mitigation of those impacts that are
unavoidable.

Nearly any corridor the applicant chooses in traversing the Cementon to Leeds distance does,
however, cause significant aesthetic impacts. As documented in this section, the area is rich
in scenic, historical, and cultural qualities which are scarce within the Hudson Valley between
New York and Albany. The lines will cross some historical transportation routes (e.g., the
Mohican Trail) and go near some historical sites (e.g., Salisbury Manor and the Newkirk Home-
stead), but, more importantly, it will become an additional industrial intrusion (enlarging old
and adding new corridor segments) into an area rich with a rural village ambience and having
uncommon scenic, historical, and cultural qualities. Section 2.3.4 of this statement documents
some of the long-term local opposition to large transmission lines.
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From a study of the scenic quality of land areas within a 5-mile radius of the Cementon and
Athens sites (methodology explained in Appendix M), the land with the highest scenic quality is
found to be the very land that will be traversed by the Cementon to Leeds line. Nearly any
corridor would either have to parallel or cross the Hudson River (unacceptable alternatives) or
cross these lands. From Fig. 5.18, it can be seen that the applicant's preferred route does
indeed cross these lands for most of its length. (Note that some of these lands that are termed
"highly scenic" already have transmission lines and rights-of-way. This factor is accounted for
in the process that models scenic quality.)

Clearly, from the aspect of the aesthetic impact of the transmission lines, the Cementon plant
location entails serious costs in terms of length and routing. The impacts from the Cementon
to Leeds lines, although significant, are not, however, on the same order as the other aesthetic
impacts associated with the Cementon location.

5.7.2.6 Conclusions

From the total perspective of the analysis of what is there to be seen in this stretch of the
mid-Hudson Valley and how this area might be affected by the construction and operation of the
proposed power plant, the GCNPP at the Cementon location is seen to be quite disruptive to the
existing scenic ambience. The analysis of the individual photographs from visually sensitive
and intensively used areas points to this conclusion. The relatively high number of scenic
features in the Cementon area underscores the uncommon ambience of the area. Although the hilly
terrain surrounding the Cementon site diminishes its visibility, it also enhances its scenic
quality. The construction and operation of the power plant would seriously affect an area of
high scenic quality for the Hudson Valley, one of unique rural and small village atmosphere.

5.7.3 Historical and cultural context

The staff explored the physical, cultural, and historical contexts within which the proposed
power plant would exist. The staff used an analysis that continually narrowed in scale from the
larger New England landscape and nineteenth century times down to the actual importance and
present-day quality of the view from the Olana National Historic Landmark. In each incremental
focal step, the important point was the emphasis on uniqueness or special quality. In this
respect, all the focal steps begin to interrelate and the cumulative uniqueness or cumulative
special quality emerges. Because of this aspect of the assessment, the reader is urged to read
the more detailed account of this research in ref. 69.

At the broadest level, the second quarter of the nineteenth century was one of rapid change in
America. The Erie Canal was opened in 1825, the railroad emerged in the next decade, and
nationalism as a mood was a source of pride in the new and growing country. The nation was
certainly evolving as a growing productive society, but it had no art that it could call its
own. European cultural influences were still dominant. America's wilderness was perceived
as a liability. This stigma began to change in 1825 when writer William Cullen Bryant and
landscape painter Thomas Cole moved to New York City. They catalyzed a Romantic Movement which
swept the country for the next 50 years, one which still influences America. Subdivisons, city
parks, and suburban homes are still laid out according to theories of picturesque landscaping
developed in that period.

James Fenimore Cooper's "Leatherstocking Tales" and Washington Irving's Sleepy Hollow and Rip
van Winkle emerged from a unique area of New York - and mid-Hudson Valley. This area soon
flowered as the geographical center for inspiration for the Romantic Movement. New York City's
bustling business community provided the patronage needed to fuel artistic endeavors. Thomas
Cole became known as the founder of the Hudson River School of painters, America's first
indigenous fine-art form. In these landscape paintings, America as a nation of art separated
itself from European themes. The inspiration for these painters was nature. Portraying its
glorification and the ways it revealed the Divinity's plans for America consumed the artists'
spirits during the entire Romantic Period. A 10-mile radius around the proposed power plant
would take in literally dozens of the scenic views and picturesque areas that were eventually
transferred to canvases now hanging in the country's major museums and art galleries.

Concomitant with this obsession with nature, the mid-nineteenth century artists had to deal with
a major reality - technology had begun to change the pastoral, agrarian America. At first this
bothered no one; it was, on the contrary, welcome. Finally the American continent's vast scale
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would be overcome and its resources opened up to the citizenry. The belief was that technology
and the country's vast land resources would coalesce into a civilization that would spread across
the continent (Manifest Destiny) and the people would live in a land not of the Jeffersonian
country gentleman's dream, but one of a middle area, a compromise between agrarian idyll and
technological reality. Few at the time truly foresaw what the dimensions of that technological
reality would be. The tension between the agrarian dream and the emerging industrialism spawned
a romantic motif given image by the landscape painters. The image was one of an arcadian middle
ground where man blissfully lived part in the city and part in the country. The tensions of the
decade preceding the Civil War also generated the country's first great literary works, those of
Poe, Melville, Hawthorne, Thoreau, Whitman, Dana, etc. The city-country dualism was the major
inspiration to these writers and continues to be to more modern writers (e.g., F. Scott Fitzgerald,
William Faulkner, Ernest Hemingway, Norman Mailer).

The public was looking for leaders to explain the new meaning of a nation dividing itself
politically (North and South) and of a paradise being invaded. The landscapists gave them
what they wanted to hear and see - everything was not merely stable, but was beginning to
flower into a New Eden and they were the New Adams. The American nation, as they popularized
it, was on the threshold of a new Genesis.

From this group of Hudson River painters emerged one key leader in this critical decade.
Frederic Edwin Church was the most popular and best known painter in the country in the 1850s
and 1860s. According to John Wilmerding, Curator of American Painting and the Senior Curator
at the National Gallery of Art in Washington, D.C., "Church is one of our most significant
nineteenth century artists, perhaps the one most technically accomplished and intellectually
most representative of American cultural attitudes in the middle decade of the century."84

Church "distilled the national vision and gave it visibility,"84 Life magazine called Church
"the Michelangelo of landscape art." 85 Theodore Stebbins, Curator of American Painting at the
Boston Museum of Fine Arts, said that Church was "the most important of American landscape
painters."86 University of Michigan art historian David Huntington wrote of Church's presence
in his unique time: "Church's hand held the pulse of a generation, not just any generation."87

His talent was put to use in a thirty-year struggle for artistic excellence in the creation of
his estate, Olana, about 6 miles from the proposed power plant. This estate (house and 327-acre
grounds, in a pastoral setting) is one of the few surviving Victorian estates still in a setting
comparable to its nineteenth century environs. It has been called the most spectacularly sited
mansion in the country and it may be on the best site in the eastern United States (see ref. 69).
The view from Olana has been universally acclaimed in the art history world. The New York Times
editorially referred to Olana as "the essence of the Hudson River School of painting . . . one
of America's great cultural monuments . . . the authentic aesthetic expression of a unique
monument in art and time."88 An article in the Saturday Review referred to the Olana site as
"a symbol, even the apotheosis, of all Hudson River landscapes."89 The Curator of American
Painting at the Museum of Fine Art in Bostom said that Olana "is the best place to feel the
spirit of the artist coming together with nature as it was in the nineteenth century."90

Olana is special not only because of its siting or architecture or status as the home and studio
of a preeminent painter. Its real value lies in the combination of special times, special site,
special view, and special creator, that is, in the ambience still surviving in Church's
mid-Hudson estate.

Dr. Barbara Novak, Chairman of the Department of Art History at Barnard College and Professor of
Art History at Columbia University, said of the setting of Olana, its ambience, "The Cementon-
Athens area is the heat of American nineteenth century culture."9 1 "If anyone were to ask me
to pinpoint on the entire continent of the U.S. [sic] one area of landscape that the nation
as a whole and the federal government specifically should designate as a national landmark, as
a step toward the preservation of our American past and culture, I would choose this area."92

John Wilmerding of the National Gallery of Art joins Novak in this regard: "Portions of the
Hudson should be kept as pure as Yosemite and this is one of them. There are some crucial
places which should be forever wild - one can fairly argue that this is one."93

At the same scale as the importance of Olana's ambience, the focus moved to Olana's landscape,
landscaped views, and the southwesterly view in particular (Fig. 5.16). Architectural historians
Goss94 and Scully95 felt the efforts by Church to take advantage of this view with masterly
landscaping according to the theories of picturesque landscaping rank second only to his paint-
ings in Church's creativity (see ref. 69). It was noted that several critics believe, along
with art historian David Huntington, that Olana "has one of the most spectacular views of any
house in the eastern half of this continent."72 Olana was sited atop its hill because of the
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southwesterly view and oriented directly towards it: "The whole point of Olana is the view"
(Scully);96 "It [the view] is what makes Olana. It is why Church located the house where he did"
(Slavin);97 "It was sited because of the view" (Wilmerding);98 or, "This [the view] is why
Church chose the site, this is why it is so important" (Howat).99

In further narrowing the analysis to examine the importance of this view, it was found that
Frederic Church named this view the "bend in the river." It was the Olana view. The Church
family oriented their lives to it; Church painted it at least 35 times; Church commissioned
a local Hudson painter, Arthur Parton, to make three paintings of it; Church built a lake, in
part to enhance this view; he created the total landscape's architectural sequences and the
house's architectural sequences to climax at the framing of that view. One painting of that
view has emerged today with the critical blessing of John Howat, the Curator of American
Painting in the Metropolitan Museum of Art: "[it] comes as close to perfection as anything
done by American artists painting in the field."6

Having thus focused sharply on the value and importance of the very view in question in the
aesthetic impact assessment of the proposed power plant, the present quality of that view in
particular and the mid-Hudson area in general was examined. It was found that most people
(local residents, art historians, and mass media representatives) acknowledge the presence of
cement plant activity as unfortunate, but praise the area's pastoral intactness relative to the
rest of the Hudson Valley. Repeated mention of the Hudson Highlands and the view from Olana
as being superior to any other stretches of the Hudson Valley clearly suggests this area of
the river is an endangered survivor of the last century's urbanization. The Hudson's diversity,
the source of its charm, is dependent on such remnant links being protected against insensitive
development.

As a final assessment of the consequence of the fine focus on the view from Olana, art historians
and lay people as well were queried as to what effect the proposed power plant at Cementon would
have on the quality of the view from Olana (Fig. 5.16b). The art historians were shown selected
photographs (such as those shown in Figs. M.3 through M.15 and in the applicant's Environmental
Report) and Article VIII application100 prepared by both the staff and the applicant for the
Cementon and Athens sites. A clear "devastating" was recorded.

Olana's importance lies in the visitor there having the ability to understand Church's world,
America in one of its most critical decades. The floodgates of technology opened after the
Civil War, and the country and the land were transformed. Finance capitalism, the robber barons,
the telegraph, and the railroad became kings. In addition to these blows to their middle-ground
conceptions, the Romantics were left in the wake of Darwin's revolutionary concepts. It
appeared to them that no deity had a plan for America. The Romantic had an empty philosophy
and no audience. At Olana, however, the romantic world still lives. One can see and try to
understand the vast panorama of the American nation looking confidently westward across the
continent with great expectations. The construction of the power plant at the Cementon loca-
tion would narrow the blinds on this window to the "minds of our ancestors."101 The art
historians emphasize that there are not many of these windows left. Church's "window" at Olana
appears to be one of the largest and clearest. Without its nineteenth century ambience, Olana
becomes merely a pretty museum and another historical estate.

In response to the staff's questions, John Wilmerding, the Senior Curator of the National
Gallery of Art in Washington, D.C., has written his opinions regarding the proposed power
plant at Cementon and its relation to Olana:

"I think there is a subtle but important contrast between preserving the views from
Olana and other well-known scenic vistas in this country, related to artistic images
or otherwise. While it would be desirable to save intact the views of Niagara Falls,
Kaaterskill Clove, the Catskill Mountain House, the Schuylkill River of Eakin's
Max Schmitt, for example, the Olana landscape is unique in being a total synthesis
of distinctive scenic beauty and important artist's original house, studio, collec-
tion, and grounds.- In other words, we ought to preserve not merely a beautiful view
in its own right, but one integrally fused with an extant embodiment of the very
artist's vision which helped to define for Americans a century ago the significance
of our national panorama. What I am urging is saving both the view of as well as the
view from something. To disrupt one, in my opinion, irrevocably damages the other.
What is supremely important here, I believe, is that you preserve an American
landscape not just to be seen, but to be understood."102
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For this reason and from the perspective of the aesthetic impact on the nation's cultural,
scenic, and historical resources, the staff concludes that the proposed plant as presently
designed is not acceptable at the Cementon location.

From a briefer and more limited analysis of alternative cooling technologies, the staff also
concludes that the two 380-ft natural-draft cooling towers and the four 171-ft fan-assisted
natural-draft cooling towers proposed by the applicant also render the Cementon location
unacceptable for a nuclear power plant. The staff's alternative - three 18-m-tall, 96-m-wide,
circular mechanical-draft cooling towers - would still produce a power plant with an extremely
negative aesthetic impact on the Cementon location. The towers' significantly visible plumes
and increased areal disturbance from the whole power plant complex are very highly inappro-
priate at the Cementon location.

5.7.4 Analysis of who does the seeing

This aspect of the analysis is the subjective facet since it deals with the subject, that is,
the person doing the sensing. Multidimensional phenomena of a complex nature dominate the
interplay between man and his physical environment. For the full richness of these processes
to be retained, the relevant analyses must include variables derived from approaches that
describe the individual and his social setting along with descriptions of the physical envi-
ronment.103 Because a landscape composition is more than the aggregation of its component
parts (the analysis in Sect. 5.7.2), research must turn to the people who see the landscape
as a whole. Even an exhaustive set of relevant landscape elements can never totally explain
the variation in scenic preference. Modeling and measurement techniques must be combined with
a preference approach to assess the whole.

The staff's aesthetic analyst visited the area of the two sites for one and one-half days in
April 1977, mainly for initial reconnaissance and to take photographs. In April 1978, the
analyst spent four days to take more photographs, to interview local residents, realtors, and
public officials, and to search the applicant's files of newspaper clippings for evidence of
local concern about aesthetic, cultural, and historical issues. One month later, the analyst
conducted a visual preference survey; three days were spent administering a questionnaire to
local residents and recreationists.

One concern was whether an aesthetic sensitivity was suddenly being embraced by the local
population because of the opposition to the proposed facility or was there a long-standing,
broad-based commitment to the arts, scenic quality, historical preservation and restoration,
and recreation. The proposed facility, could, alternatively, have stimulated latent public
sentiment regarding these concerns; this would make such sentiment no less valid just because
it was aroused through public discussion of a proposed change. Whether this sentiment would
remain in the public consciousness and become a more permanent part of the local sense of
heritage would be difficult to discern.

5.7.4.1 Visual preference survey

The staff used a visual preference survey to assess, in part, how the people who live in the
area, the prime user group to be affected, feel about their environment and possible changes
in that environment. The survey consisted of showing forty photographs of the local landscape,
some with cooling towers or cement plants superimposed on them. Additionally, two pages of
written questions aided in the interpretation of the responses by providing information on the
respondents' attitudes regarding the proposed facility, their frequency of use of local recrea-
tional areas, and their background. Appendix N explains the method employed in conducting
and evaluating the visual preference survey.

5.7.4.2 Conclusions

From personal interviews, newspaper articles, and the visual preference survey, the staff con-
cluded that the populations who will be doing the viewing of the proposed facility:

1. are likely to be strongly opposed to any type of power plant at either location;
2. are likely to be strongly opposed to large natural-draft cooling towers in their landscapes;
3. have apparently adjusted through familiarity or some other mechanisms to the presences of

cement plants in their landscape;
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4. perceive their area of the Hudson Valley as having the highest scenic quality of any
area between New York City and Albany;69

5. strongly prefer the scenic quality perceived in natural or rural landscapes;
6. recognize the view from Olana as one of at least outstanding regional scenic quality;
7. are very fond of and very frequent users of Olana and the North Lake State Camp for

their long-distance vistas as well as for their recreational opportunities.

Based on these conclusions, it appears that the proposed facility is highly unwelcome and
inappropriate from the local residents' perspective. Aesthetics is important to these
people.

5.7.5 Conclusions

The staff's combination of approaches is briefly presented in Table 5.28 to serve as a review
of the findings regarding the assessment rather than a boxscore that can be neatly summed.

The conclusion of the staff is that the construction and operation of the proposed power plant
at Cementon would entail an unacceptable aesthetic impact on local regional, and national
historical, scenic, and cultural resources. However, a feasible alternative cooling system
(circular mechanical draft towers) would still have an extremely negative aesthetic impact at

the Cementon site.

Table 5.28. Review of staff's findings regarding aesthetic
impacts at the Cementon site

Analysis of what is there to be seen (Sect. 5.7.2)
Visually critical areas (Sect. 5.7.2.3) Very negative
Visibility (Sect. 5.7.2.3) 55% (see Appendix M)
Extant scenic quality (Sect. 5.7.2.3) Slightly higher quality

Visually sensitive and high intensity land-use locations' Very negative

Effect on region's and Nation's historic and cultural Very negative
resources (Sect. 5.7.3)

Analysis of who will be doing the seeing (Sect. 5.7.4)
Interviews Negative
Newspaper articles Negative
Survey (Sect. 5.7.4.1) Negative

'See Sect. 5.7.2.2.
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6. ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS

6.1 PREOPERATIONAL PROGRAMS

6.1.1 Hydrological

The applicant has sponsored preoperational water quality and hydrographic studies. Details of
the water quality study are given in Sect. 2.5.3.1 and in the ER, Sect. 6.1.1.1.2. Details of
the hydrographic study are provided in the ER, Sect. 6.1.1.1.1. This field work has been com-
bined with analyses of historical data from a number of stations, as well as from the applica-
tion of mathematical models, to establish the properties of the entire Hudson River, along with
the near-site area.

6.1.2 Meteorological

Meteorological observations on the Greene County Nuclear Power Plant (GCNPP) site were made on
a 400-ft instrumented tower during the period June 1, 1973, through May 31, 1974. The tower
was situated about 1900 ft south of the proposed containment structure. It is planned to move
the meteorological tower north of the plant structure to approximately the same distance,
1900 ft. The average values of meteorological parameters are not expected to change signifi-
cantly after this move. Measurements made on the tower include the following parameters:

Wind direction and speed - 33, 200, and 400 ft
Ambient temperature - 33 ft
Dew-point temperature - 33 and 400 ft
Temperature difference (AT) - 33 and 200, 33 and 400 ft

All heights are above ground level. Additional measurements were made near the tower, includ-
ing solar radiation on the recorder shelter at 12 ft and precipitation at ground level. The
instrumentation used for the meteorological observations fulfills the recommendations and
intent of NRC Regulatory Guide 1.23, Onsite Meteorological Programs. 1 One full year of meteoro-
logical data, including joint frequency distributions of wind speed by direction and atmospheric
stability, has been presented and serves as the basis for determining annual average relative
concentrations (x/Q) at various points of interest surrounding the plant (ER, Sect. 6.1.3).
The data presented were for wind speed and direction at the 33-ft level and the temperature
difference between 33 and 200 ft, for stability determination. The rate of data recovery for
these combined events was 95.9% for the year.

The data described were used in a Gaussian diffusion model, with allowances for building-induced
wake effects,2 to determine the x/Q values. In an effort to present a realistic evaluation of
the plant in accordance with Appendix I criteria (10 CFR Part 50),3 corrections for varying
times of radioactive decay and deposition and terrain were applied to the model. The results
of the calculations at selected points are given in Sect. 5.

6.1.3 Ecological

6.1.3.1 Terrestrial

The applicant's terrestrial preoperational monitoring program is divided into three phases: an
initial intensive study; interim, or preconstruction, studies; and late construction studies.
Detailed information on terrestrial biota has been obtained from the intial intensive study (ER,
Sect. 6.1.4.3), and this information should aid in predicting the potential effects of plant
construction and operation on the ecosystem. Qualitative interim, or preconstruction, studies,
including periodic sampling, will be conducted during the time between the end of the intensive
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study and the beginning of construction to provide updated information to assist in detecting
any changes taking place prior to construction activities. The vegetation will be checked for
obvious perturbations, and a qualitative survey of vertebrates will be made to monitor any
major changes in abundance or species composition of bird and large-mammal communities (ER,
Sect. 6.1.4.3.2). A similar sampling program will be initiated during late construction after
most of the restoration has been completed. These studies will specifically include the study
of any parameters identified as susceptible to impact due to plant operation.

6.1.3.2 Aquatic

The aquatic preoperational sampling program is divided into four phases: (1) an initial inten-
sive study and (2) preconstruction, (3) post-dredging, and (4) late construction studies. The
initial intensive study was designed to provide a comprehensive description of the aquatic
ecology in the vicinity of the GCNPP and was conducted from mid-May 1973 through June 1974.
Sampling of ichthyoplankton and juvenile fish was also conducted from May through October 1977.

lhe aquatic ecology sampling stations were positioned on a grid system designed to cover the
Hudson River study area (Fig. 6.1). In addition to measurements of various water quality param-
eters, the initial intensive study considered phytoplankton, zooplankton, aquatic macroflora,
benthos, periphyton, ichthyoplankton, and fish. These sampling programs that composed the
initial intensive study are discussed in detail below.

Water quality

Measurements on water quality were taken along transect 4 (Fig. 6.1) at seven equally spaced
stations designated 4P (at the intake structure), 4Q, 4R, 4S, 4T, 4U, and 4V (ER, Fig. 6.1-3).
The water quality parameters were divided into two groups: those that were expected to vary
in concentration with depth and those that were not. Each parameter was measured either daily,
weekly, monthly, or quarterly. Table 6.1 lists the physical and chemical parameters investi-
gated by the applicant and the type of sampling program(s) used.

Phytoplankton

Replicate whole-water samples were collected with a 6-liter Van Dorn water bottle according to
the sampling schedule outlined in Table 6.2. Species densities were computed as numbers and
biomass. To obtain biomass estimates, cell dimensions were measured using a Whipple ocular
micrometer. By applying these dimensions to simple geometric shapes conforming to those of
the cells, biovolume was computed and converted to dry weight.

Zooplankton

Samples were taken at subsurface and middepth stations with a Tucker trawl and at off-bottom
stations with a modified epibenthic sled (Table 6.2). Both devices had an effective mouth
opening of 1.0 m2 and nets of 333-p mesh. The Tucker trawl was towed into the current at a
constant water velocity of 1.0 m/sec for 5 to 7 min per net. The epibenthic sled was towed
into the current at a constant water velocity of 0.5 m/sec for 3 to 5 min per net.

Aquatic macroflora

Aquatic macroflora beds within a 1-mile section of the Hudson River study area (grid lines 1
through 6, Fig. 6.1) were mapped and quantitatively sampled in August and October of 1973 and
in March of 1974. Emergent plant communities were sampled by constant-area samplers (0.10-
and 0.25-m2 enclosures), and submergent plant beds were sampled with an Ekman dredge (525 cm2).
Frequency of occurrence, average emergent shoot density, and aboveground biomass of each
species in each major plant community were determined.
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Table 6.1. Sampling programs used to measure Hudson River water quality parameters from May 1973 through May 1974

Parameter Sampling programa Parameter Sampling programa

Biological oxygen demand
Conductivity, specific
Nitrogen, ammonia
Nitrogen, nitrate
Nitrogen, organic
Nitrogen, total Kjeldahl
Oxygen, dissolved
pH
Phosphate, ortho
Phosphate, total
Solids, total suspended
Solids, total dissolved

Turbidity
Water temperature
Aluminum, total
Bacteria, fecal coliform (MF)
Bacteria, total coliform (MF)
Beryllium, total
Boron, total
Cadmium, total
Calcium
Chemical oxygen demand
Chlorides
Chromium, total
Color, true and apparent
Copper, total

D1, W, Q1
Dl, W, Q1
Dl, W, Ml, Q1
Dl, W, Ml, Q1
Dl, W, Ml, Q1
Dl, W, Ml
Dl, W, Q1
Dl, W, Ml, 01
Dl, W, Ml, 01
Dl, W, 01
Dl, W, Ml, Q1
Dl, W, Q1
Dl, M2
Dl, W, Q1
M2, Q2
D2, Ml
D2, Ml
M2, Q2
D2, M2, Q2
M2, Q2
M2, Q2
D2, W, Ml, Q1
D2, M2, Q2
D2, M2, Q2
M2, Q2
D2, M2, Q2

Hardness, total
Iron, total
Lead
Lithium
Magnesium
Manganese, total
Methyl orange alkalinity
Mercury, total
Molybdenum, total
Nickel, total
Nitrogen, nitrite
Oil and grease
Phenolphthalein alkalinity
Phenols, total
Phosphate, condensed
Phosphate, organic
Potassium
Silica, as Si0 2
Sodium
Solids, volatile
Sulfates
Sulfides
Surfactants, total (MBAS)
Vanadium, total
Zinc, total

I I

aSix sampling programs were used by the applicant: D1 - Samples were taken every 2 hr during a 25-hr period from 1 ft
below the surface (S), at middepth (M), and 1 ft above bottom (B) at stations 4P, 4R, 4T, and 4V. D2 - Samples were taken
every 2 hr during a 25-hr period from points S, M, and B in the water column at station 4P and from middepth at stations 4R,
4T, and 4V. W - Samples were taken weekly from points S, M, and B in the water column at station 4P. M1 - Samples were
taken monthly from points S, M, and B in the water column at station 4P. M2 - Samples were taken monthly from middepth
at station 4P. Q1 - Samples were taken quarterly from points S, M, and B in the water column at stations 4P, 4Q, 4R, 4S, 4T,
4U, and 4V. Q2 - Duplicate samples were taken quarterly from middepth at stations 4P, 4Q, 4R, 4S, 4T, 4U, and 4V.

Source: ER, Tables 6.1-1 through 6.1-5.

Benthos

Triplicate Ponar grab samples (525 cm 2 ) were taken according to the schedule described in
Table 6.2. In the laboratory, samples were washed on a 500-u screen and treated with rose-
bengal dye to facilitate subsequent sorting and identification.

Periphyton

Periphyton was monitored at stations A3 and A5 (see Fig. 6.1) using a modified artificial-
substrate sampling device that held 24 standard glass slides and was anchored 50 cm below the
surface. After the first month, a pair of month-colonization slides was removed from each
sampler and replaced by a pair of clean slides, a procedure that was repeated each month
thereafter. Natural-substrate sampling was also employed due to the loss or destruction of
artificial-substrate samplers.

Ichthyoplankton

Ichthyoplankton samples were taken by the same gear used for zooplankton, according to the
schedule given in Table 6.3. Because the spawning of some species (primarily clupeids) had
taken place prior to May 12, the initial date of the 1973 sampling program, sampling of
ichthyoplankton was continued in 1974. This latter program was modified to include off-bottom
sampling in shallow-water areas (stations Al-2, A3-5, A7-8, El-2, E3-5, E7-8, and J3-5).

D2, M2, Q2
D2, M2, Q2
M2, Q2
D2, M2, Q2
D2, M2, Q2
M2, Q2
M2, Q2
M2, Q2
D2, M2, Q2
D2, M2, Q2
W, M1
M2, Q2
M2, Q2
M2, Q2
W, M1
W, M1
D2, M2, Q2
D2, W,Q1
D2, M2, Q2
M2, Q2
D2, M2, Q2
M2
D2, M2, Q2
D2, M2, Q2
D2, M2, 02

i -



6-5

Table 62. Programs used to sample various biological communities in the Hudson River from May 1973 through May 1974

Biological Location in Sampling intervals
Stations the water Period

0  
Comments

community column Apr.-Oct. Nov.-Mar.

Between B and C (west shore) Di
Between J and D (east shore) d

D M M Sampled intermittently
from April through
October

M
BM
M
BM

Applicable to 1973 only
BM

BM

M
BM

M
BM
M
BM

BM

BM

M
BM

BW One-month intervals from
May through July 1973

BM
BM Sampling at all stations
BM (except D4 and E4) was

initiated in June (not
May) 1973

BW BW
BM BM
M M
BM BM

BW M
M BM
M BM
BM
BW Sampling conducted from
M May 13 to Oct. 21, but

no samples were collected
at station DC-1 after
June 10 due to large
amounts of aquatic flora
blocking the beach

M BM Program initiated in
August 1973

M BM

BW M
M BM
BW M Program initiated in

August 1973

BW M
M BM
BW M
M BM
BM
M BM
M BM
M BM
M BM
BW M Day trawls: sampling
M BM interval one month (May-July,

19731. Night trawls: initi-
ated August 1973

BW
BW Sampling conducted

from April through
June 1974

See Fig. 6.1 for location of sampling stations in the Hudson River.
bS - subsurface; M - middepth; B - off-bottom.
CD - day; N = night.
dBW = biweekly; M - monthly; BM - bimonthly.
*Samples taken every 4 hr in a 24-hr period.

CIce conditions prohibited sampling from late December 1973 through February 1974.
Ulce conditions prohibited sampling during January and February 1974.

hice conditions prohibited sampling during February 1974.

'Both surface and bottom trawls were made at each sampling date./Nets set during ebb tide, 2 to 3 hr before low slack water.
Sources:
1. ER, Tables 6.1-9 through 6.1-13B.
2. Texas Instruments, Inc., Hudson Rier Sampling at Cementon Site: Monthly Progress Report for May 1977, June 13, 1977, Fig. PA-1.

Phytoplankton A4

B4

C4

D4

E4

J4

B3-5

c3-5

Zooplankton

SM,B D
N

S,M, B D
N
DIEL

S, B D
N

M D
N

M D
N

S,M,B D
N

S,MB D
N
DIEL

S, B D
N

M D
N

M D
N

D

D
D
D

BW
M
BW
M
BM
M
BM
M
BM
BW
M

BW
M
BW
M
BM
M
BM
M
BM
BW
M

BW

BM
BM
BM

Benthos'

Fish
Beach seine
(1973-1974)

Beach seine
(1977)

Electroshocking

Stationary gill nets
0

Trap net
t

Trawl#-'

D3-5

E3-5

J3-5

A4, 84, C4, J4

Al, A6, A8

B1, 86, 88
Cl, C6, C8

D4, E4
H1, H3, H8
H5
J1, J6, J8

A4

Al, El

Al, A4, Intake
DC-1, DC-2

A6

A8

A4
E4

E4

83-5

C3-5

81-2
B7-8
C1-2
C7-8
D3-5

D
D
D
D

D
N
D
N

D
N

D, N

D, N

N
N

N

D
N
D
N
DIEL'
D
D
D
D
D
N

Drift gill net
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Table 6.3. Ichthyoplankton sampling programs conducted at the Cementon site in 1973, 1974, and 1977

Location in Sampling
Sampling period Stationsa the water Periods frequencyC

column

1973 B3-5, C3-5 S, M, B D BW No samples taken at B3-5 on May 12
(May 12-July 17) N M

D3-5 S, B D M
N M Sampled on June 21 only

E3-5 M D M
N M Sampled on June 21 only

J3-5 M D BW
N M

1974 B3-5, C3-5 S, B D W Excluding second week of April
(April 5-June 28) N M

M D BW Excluding last week in May and June
N M

D3-5 S, B D W Excluding first and second weeks of
N BM April

E3-5 M D M
N BM

J3-5 M D BW Excluding last week in May and June
N M

A3-5, E3-5 B D, N W Excluding first and third weeks in April
A1-2, A7-8, E1-2, B D, N M

E7-8, J3-5

1977 A1-2, A3-5, E1-2, B D, N W (May, June)
(May 7-July 21) J1-2, H1, H2 BW (July)

B1-2, B3-5, C1-2, S, M, B D, N W (May, June)
D11-2 BW (July)

aSee Fig. 6.1 for location of sampling stations in Hudson River.
b = subsurface; M = middepth; B = off-bottom.
cD = day; N = night.

dW = weekly; BW = biweekly; M = monthly; BM = bimonthly.

Sources:
1. ER, Tables 6.1-12 and 6.1-13B.
2. Stone and Webster Engineering Corporation, Entrainment Assessment -

J-129, "Joint Hearing Transcripts,' p. J-15006).
1977 /chthyop/ankton Data, February 1978, Table 1 (Exhibit

Samples were taken with a 1/2-m epibenthic sled with an effective mouth opening of 0.25 m2

and a 505-u mesh net, since the 1-m gear could not be used in shallow water. Both gear types
were used in the 1977 ichthyoplankton program. About 140 samples were taken on 6 sampling
dates in 1973. The sampling effort was increased considerably in the following years. In
1974, about 300 samples were taken on 13 dates, whereas 689 samples were collected on 10
dates in 1977. In addition, a gear comparison study was conducted at station B1-2 in 1977.
Six tows with each of the two gear types (1- and 0.5-m epibenthic sled) were taken on May 20,
June 4, and June 18.

Fish

A variety of gear was used to sample the fish populations in the vicinity of the site. The
sampling program for each gear type is given in Table 6.2.

A 100-ft beach seine with 0.37-in. mesh in the wings and 0.185-in. mesh in the bunt was used to
sample shallow inshore waters. Electroshocking was used at sampling stations in near-shore
and shoal areas having submerged obstructions. Each station was marked and routinely shocked
for 15 min in both late afternoon and after nightfall. A trap net equipped with 0.49-in. bar
mesh, 25 by 6 ft wings, and a central 50 by 6 ft lead panel (1.27-cm square mesh) was used in
shoal or near-shore areas where vegetation and submerged obstacles prevented seining or electro-
fishing. A 20-ft semiballoon otter trawl with a 1-1/2-in. stretched-mesh cod-end liner was
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used to sample bottom-dwelling fish in intermediate and deep'waters. A 20-ft square modified
midwater trawl with a 1/4-in. stretched-mesh cod-end liner was employed at the surface. Trawls
were towed for 7 min into the current at a speed of 1 m/sec. A 300-ft stationary gill net with
50-ft panels of varying mesh size was used to sample waters that were too deep and/or too
uneven for seining, shocking, or trawling. A 24 by 500 ft nylon drift gill net constructed
of 14-cm stretch mesh was used to sample the spawning American shad population. Depending on
tidal conditions, the gill nets drifted for about 15 to 30 min over distances of 150 to 2000 m.

The preconstruction, post-dredging, and late construction monitoring programs proposed by the
applicant are presented in the ER, Table 6.1-25. The preconstruction and post-dredging phases
of the aquatic preoperational monitoring program will involve sampling of the benthic community
at stations Al, A4, A6, and A8 (ER, Fig. 6.1-7) both before and after dredging. Concurrent
sampling of the water column at three depths (surface, middepth, and bottom) at stations Pn
and P (ER, Fig. 6.1-3) will include analysis of the following water quality parameters: tur-
bidity, suspended solids, total dissolved solids, pH, dissolved oxygen, temperature, heavy
metals, and oil and grease. The late construction phase will include the sampling of benthos
(same program as described above), ichthyoplankton, and fish. Day and night ichthyoplankton
samples will be taken twice each month from April through July at stations Al-2, A7-8, El-2,
and E7-8. Fish populations will be sampled using both a 50-ft seine and an Otter trawl twice
each month from June through October. Seining will be conducted at stations Al, A4, and E4,
and trawling will be conducted at stations Bl-2, Cl-2, B2-5, C2-5, B7-8, and C7-8. Water
quality samples (temperature, dissolved oxygen, pH, total dissolved solids, oil and grease, and
turbidity) will be taken at three depths concurrently with the biological sampling program
described above.

6.1.3.3 Staff's evaluation and recommendations

In the staff's judgment, the applicant's initial intensive study was comprehensive enough to
allow comparisons of the spatial and temporal distributions of both the aquatic and terrestrial
biota in the vicinity of the site. The data presented were sufficient for the staff to
determine reliable quantitative estimates of impact. In this same respect, the quantitative
analyses describing the phytoplankton, zooplankton, ichthyoplankton, benthos, and fish popu-
lations were also adequate. The staff has reviewed the applicant's proposed terrestrial and
aquatic sampling programs for each of the other phases (preconstruction, post-dredging, and
late construction) of the preoperational ecological monitoring program and recommends that
the following modifications and/or additions be incorporated in these programs.

1. The interim and late construction terrestrial studies should include spring, summer, and
fall sampling for ephemeral flowering herbaceous vegetation.

2. Reptiles and amphibians should be sampled at least annually during the interim and late
construction phases.

3. The same gear used to sample aquatic biota in the 1973-1974 and 1977 initial intensive
studies should also be used in the preoperational studies. Therefore, a 100-ft beach
seine should be used instead of the proposed 50-ft seine during the late construction
fish sampling program. Seining should be conducted during the day and at night.

4. The pre- and post-dredging water quality monitoring programs should include sampling for
polychlorinated biphenyls.

5. Artificial-substrate sampling of periphyton at stations Al, A4, A6, and A8 should be con-
ducted concurrently with the sampling of benthos during the preconstruction and post-
dredging phases.

6. Sampling of both phytoplankton and zooplankton should be conducted from April through
October as part of the very late construction monitoring program.

7. The frequency of ichthyoplankton sampling should be increased from twice a month to
weekly in May and June for day and night samples. Also, the number of stations to be
sampled along transects 1-2 and 7-8 should be increased from the two that have been pro-
posed (stations A and E) to include deep-water stations in the river channels. Finally,
the proposed sampling interval of April-July is more specifically defined by the staff
to mean that sampling should begin no later than the second week in April and should con-
tinue through the last week in July.



6-8

By incorporating the modifications described above into the preoperational ecological monitor-
ing programs, a baseline will be established for a more accurate assessment of the impact of
plant construction and operation on the biota in the vicinity of the site.

6.1.4 Radiological

Radiological environmental monitoring programs are established to provide data on measurable
levels of radiation and radioactive materials in the site environs. Appendix I to 10 CFR
Part 50 requires that the relationship between quantities of radioactive material released in
effluents during normal operation, including anticipated operational occurrences and resultant
radioactive doses to individuals from principal pathways of exposure, be evaluated. Monitor-
ing programs are conducted to verify the in-plant methods used for controlling the release of
radioactive materials and to provide assurance that undetected radioactivity will not build
up in the environment. Surveillance is established to identify changes in the use of unre-
stricted areas to provide a basis for modifications of the monitoring programs.

The preoperational phase of the monitoring program provides for the measurement of background
levels and their variations along the anticipated important pathways in the area surrounding
the plant, for the training of personnel, and for the evaluation of procedures, equipment, and
techniques.

The program is discussed in greater detail in NRC Regulatory Guide 4.1, rev. 1, Programs for
Monitoring Radioactivity in the Environs of Nuclear Power Plants.

6.1.4.1 Preoperational programs

The applicant has proposed a preoperational environmental radiological monitoring program to
meet the needs discussed above. Table 6.4 summarizes the program. More detailed information
can be found in Sect. 6.1 of the applicant's Environmental Report.

6.2 OPERATIONAL PROGRAMS

6.2.1 Hydrological, meteorological, and ecological

The applicant has not provided definitive plans for an operational monitoring program. Prior
to completion of the preoperational program, the data obtained will be evaluated to determine
which portions of the program should be continued for operational monitoring purposes.

The staff suggests that a program be designed to monitor fish impingement for at least the
first year of operations.

The staff suggests that a program be designed to monitor the deposition of cement dust in order
to establish the extent of the interaction of the cooling tower drift with the cement stack
plumes.

At the time of issuance of an operating permit, the staff will issue Environmental Technical
Specifications related to operational monitoring procedures.

6.2.2. Radiological

The operational offsite radiological monitoring program is conducted to measure radiation
levels and radioactivity in the plant environs. The program assists and provides backup sup-
port to the detailed effluent monitoring (as recommended in NRC Regulatory Guide 1.21,
Measuring, Evaluating and Reporting Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water Cooled Nuclear Power Plants) needed
to evaluate individual and population exposures and to verify projected or anticipated radio-
activity concentrations.

The applicant plans essentially to continue the proposed preoperational program during the
operating period. However, refinements may be made in the program to reflect preoperational
monitoring experience or changes in land use.
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Table 6.4. Proposed preoperational environmental radiological monitoring program

Sampling frequency Sample size (min) Sample analysis

Air particulate and iodine

Groundwater (wells)

Surface water

Domestic water
supply

Bottom sediments and
benthic organisms

Fish and invertebrates

Milk

Continuous collection;
change filter weekly

Quarterly

Monthly

Continuous sampler
operation - proportional
composite sample

Semiannually

Semiannually

Monthly

Fruits and vegetables One crop per year at
harvest

Domestic animals (meat, Semiannually
poultry, and eggs) and
game animals (major
source of dietary
protein)

Direct radiation Continuous;
quarterly exchange

1 cfm

4 liters

4 liters

4 liters

1 kg

200 g (edible flesh)

4 liters

Gross beta on filter. Monthly
composite for gamma-
isotopic analysis. Iodine
from charcoal filter weekly.
Quarterly composite
by location for 8

9Sr and
95Sr analysis

Gamma-isotopic and tritium

Gamma-isotopic and tritium.
Composite for tritium and
8 9Sr and wSr analysis
quarterly

Gross beta and gamma-
isotopic monthly. Com-
posite for tritium and
e"Sr and 9Sr analysis
quarterly

Three highest offsite ground-level concentra-
tions. One to three communities within 10
miles; one sample at greater than 20 miles
in least prevalent wind direction

One or two from sources most likely
affected

One upstream, one downstream after
dilution

Intake village of Rhinebeck water supply

Gamma-isotopic, gross alpha, One upstream, one directly downstream of
and 89 Sr and 9Sr analyses outfall; one at downstream bend or bay

Gamma-isotopic on edible
portions. " Sr and 90Sr
analysis of bone

Radioiodine analysis. Com-
posite for gamma-isotopic
and 8 9Sr and 9Sr analysis
monthly

3.5 kg (edible Gamma-isotopic on edible
portion) portions. Radioiodine

analysis on leafy
vegetables

3.5 kg (flesh) Gamma-isotopic analysis
on flesh. Iodine analysis
of thyroid

2 or more
dosimeters per
location

Gamma (T LD)

One of each principal edible type from out-
fall vicinity; one of each above from area
not influenced by discharge

One sample each from the following
locations:

1. dairy representative of milkshed

2. dairy in prevailing downwind direction
3. dairy having highest annual average air

concentration
4. one to three dairies in area where calcu-

lated thyroid dose exceeds 1 millirem

One sample of principal food products:
1. at near point of maximum annual

average ground-level concentration
2. 10 to 20 miles distant in least prevalent

wind direction
3. farm or garden near facility in prevalent

downwind direction
4. nearest area within 100 miles using the

Hudson River for irrigation

Samples from animals:
1. fed on forage and crops within 10 miles

in most prevalent wind direction
2. watered or fed from crops irrigated from

Hudson River (downstream)
3. produced 10 to 20 miles distant in least

prevalent wind direction

At air particulate locations; at three other
locations of highest offsite ground-level
concentration

The applicant's proposed operational monitoring program will be evaluated during the operating
license review, and the details of the required monitoring program will be incorporated into
the Environmental Technical Specifications for the operating license. NRC Regulatory Guide 4.8
also provides detailed information on operational programs for nuclear power plants.

Sample type Location
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6.3 RELATED PROGRAMS AND STUDIES

6.3.1 Terrestrial

Other than in a few towns and villages with zoning, there are no ongoing programs involving
measurement or monitoring of land-use parameters.

The New York State Geological Survey is currently preparing geologic structural maps of Orange,

Ulster, Columbia, Dutchess, and Greene counties.

Meteorological data are available from the National Weather Service for Albany, New York.

Waterfowl observations and censuses have been done occasionally along the Hudson River by the
New York State Department of Environmental Conservation and the Dutchess Community College.
The latter institution also has periodically sampled small mammals, plant communities, deer,
air quality, and soil.

6.3.2 Aquatic

Hydrology investigations are being conducted by several agencies. The Inter-Utility Coordi-
nating Committee (IUCC) is coordinating individual aquatic field studies of the Hudson River.
Supporting water quality and temperature data are being collected to supplement these studies.
Lehman College and City College of New York have been collecting water quality and temperature
data on the Hudson River between Saugerties and Sandy Hook, New Jersey, since 1973. The
United States Geological Survey is monitoring the flow and water temperature of the Hudson River
at Green Island.

Many of these same agencies are also collecting ecological data on the Hudson River. Pertinent
IUCC programs include (1) mark-recapture studies, (2) the determination of the contribution by
the Hudson River to the mid-Atlantic striped bass fishery, and (3) studies of the macrozoo-
plankton and fish between the Tappan Zee Bridge and Troy. Programs being conducted by Lehman
College and City College of New York include (1) studies of the composition and distribution
of foraminifera/diatoms and mollusks and (2) collection and identification of phytoplankton
and zooplankton. The latter program is expected to also include an extensive ichthyoplankton
survey and additional phytoplankton analyses (primary productivity and chlorophyll content).
The Boyce-Thompson Institute of Plant Research, Inc., sampled major biotic groups, including
phytoplankton, benthos, and fish, between Staten Island and Poughkeepsie. Finally, the U.S.
Army Corps of Engineers made two literature studies. One assesses the cumulative effects on
Hudson River fisheries of the Bowline Point, Roseton, Lovett, Danskammer, Indian Point 1, 2,
and 3, and Storm King (Cornwall) power plants. The second study assesses the cumulative effects
on important fish and wildlife species of filling shallows and wetlands along the Hudson River.

REFERENCES FOR SECTION 6

1. Onsite Meteorological Programs, NRC Regulatory Guide 1.23, U.S. Nuclear Regulatory Com-
mission, Washington, D.C., 1972.

2. Appendix B, NRC Regulatory Guide 1.42, Nuclear Regulatory Commission, Washington, D.C.,
1974.

3. 10 CFR Part 50 - "Licensing of Production and Utilization Facilities," Fed. Regist.
40(87) (May 1975).



7. ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

7.1 POSTULATED ACCIDENTS INVOLVING RADIOACTIVE MATERIALS

A high degree of protection against the occurrence of postulated accidents in the Greene County
Nuclear Power Plant is provided through correct design, manufacture, and operation, and the
quality assurance program used to establish the necessary high integrity of the reactor system,
as will be considered in the Commission's Safety Evaluation. Deviations that may occur are
handled by protective systems to place and hold the plant in a safe condition. Notwithstanding
this, the conservative postulate is made that serious accidents might occur, even though they
may be extremely unlikely; and engineered safety features are installed to mitigate the conse-
quences of those postulated events that are judged credible.

The probability of the occurrence of accidents and the spectrum of their consequences to be
considered from an environmental effects standpoint have been analyzed using best estimates of
probabilities and realistic fission product release and transport assumptions. For site evalu-
ation in the Commission's safety review, extremely conservative assumptions are used to compare
calculated doses resulting from a hypothetical release of fission products from the fuel with
the 10 CFR Part 100 siting guidelines. Realistically computed doses that would be received by
the population and environment from postulated accidents would be significantly less than those
to be presented in the Safety Evaluation.

The Commission issued guidance to applicants on September 1, 1971, requiring the consideration
of a spectrum of accidents with assumptions as realistic as the state of knowledge permits.
The applicant's response was contained in the Environmental Report.

The applicant's report has been evaluated, using the standard accident assumptions and guidance
issued as a proposed amendment to Appendix D of 10 CFR Part 50 by the Commission on December 1,
1971. Nine classes of postulated accidents and occurrences ranging in severity from trivial to
very serious were identified by the Commission. In general, accidents in the high-potential-
consequence end of the spectrum have a low occurrence rate, and those on the low-potential-
consequence end have a higher occurrence rate. The examples selected by the applicants for
these cases are shown in Table 7.1. The examples selected are reasonably homogeneous in terms
of probability within each class.

Commission estimates of the dose that might be received by an assumed individual standing at
the site boundary in the downwind direction, using the assumptions in the proposed Annex to
Appendix D, are presented in Table 7.2. Estimates of the integrated exposure that might be
delivered to the population within 50 miles of the site are also presented in Table 7.2. The
man-rem estimate was based on the projected population within 50 miles of the site for the
year 2020.

To rigorously establish a realistic annual risk, the calculated doses in Table 7.2 would have
to be multiplied by estimated probabilities. The events in classes 1 and 2 represent occur-
rences that are anticipated during plant operation; and their consequences, which are very
small, are considered within the framework of routine effluents from the plant. Except for
a limited amount of fuel failures and some steam generator leakage, the events in classes 3
through 5 are not anticipated during plant operation; but events of this type could occur
sometime during the 40-year plant lifetime. Accidents in classes 6 and 7 and small accidents
in class 8 are of similar or lower probability than accidents in classes 3 through 5, but are
still possible. The probability of occurrence of large class 8 accidents is very small.
Therefore, when the consequences indicated in Table 7.2 are weighted by probabilities, the
environmental risk is very low.

The postulated occurrences in class 9 involve sequences of successive failures more severe
than those required to be considered in the design bases of protection systems and engineered

7-1



7-2

Table 7.1. Classification of postulated accidents and occurrences

Class NRC description Applicant's examples

1 Trivial incidents Included in the evaluation of
routine releases

2 Small releases outside Included in the evaluation of
containment routine releases

3 Radioactive waste system Releases from the boron recovery
failure tank, process gas system, and high-

level waste drain tank
4 Fission products to primary Not applicable

system (BWR)
5 Fission products to primary Steam generator tube leaks or tube rupture

and secondary systems
(PWR)

6 Refueling accident Fuel assembly drop; heavy object drop
onto fuel in core

7 Spent-fuel handling Fuel assembly drop in the fuel
accident pool; heavy object drop onto

fuel storage rack; fuel cask drop
8 Accident initiation events Pipe breaks; rod ejection accident;

considered in design-basis steam line breaks
evaluation in the Safety
Analysis Report (SAR)

9 Hypothetical sequence of Not considered
failures more severe than
class 8

safety features. Their consequences could be severe. However, the probability of their
occurrence is judged so small that their environmental risk is extremely low. Defense in
depth (multiple physical barriers); quality assurance for design, manufacture, and operation;
continued surveillance and testing; and conservative design are all applied to provide and
maintain a high degree of assurance that potential accidents in this class are, and will
remain, sufficiently small in probability that the environmental risk is extremely low.

The NRC has performed a study to assess these risks more quantitatively. The initial results
of these efforts were made available for comment in draft form on August 20, 1974,1 and released
in final form on October 30, 1975.2 This study, called the Reactor Safety Study, was an effort
to develop realistic data on the probabilities and consequences of accidents in water-cooled
power reactors in order to improve the quantification of available knowledge related to nuclear
reactor accident probabilities. The Commission organized a group of about 50 specialists under
the direction of Professor Norman Rasmussen of MIT to conduct the study. The scope of the study
has been discussed with the EPA and described in correspondence with the EPA, which has been
placed in the NRC Public Document Room (letter, Doub to Dominick, dated June 5, 1973).

In July 1977, the NRC organized the independent Risk Assessment Review Group to (1) clarify
the achievements and limitations of the Reactor Safety Study (RSS), (2) assess the peer
comments thereon and the responses to the comments, (3) study the current state of such risk
assessment methodology, and (4) recommend to the Commission how and whether such methodology
can be used in the regulatory and licensing process. The results of this study were issued
September 1978.3 This report, called the Lewis Report, contains several findings and recom-
mendations concerning the RSS. Some of the more significant findings are summarized below.

1. A number of sources of both conservatism and nonconservatism in the probability
calculations in RSS were found, which were very difficult to balance. The Review Group
was unable to determine whether the overall probability of a core-melt given in the RSS
was high or low, but they did conclude that the error bands were understated.

2. The methodology, which was an important advance over earlier methodologies that had
been applied to reactor risk, was sound.
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Table 7.2. Summary of radiological consequences of postulated accident?

Estimated fraction Estimated dose

Class Event of 10 CRF 20 to population in
limit at site 50-mile radius
boundary (man-rems)

1.0 Trivial incidents c c
2.0 Small releases outside containment c c
3.0 Radioactive system failures
3.1 Equipment leakage or malfunction 0.052 6.2
3.2 Release of waste gas storage tank contents 0.20 25
3.3 Release of liquid waste storage contents 0.006 0.68
4.0 Fission products to primary system (BWR) N. A. N. A.
5.0 Fission products to primary and secondary systems (PWR)
5.1 Fuel cladding defects and steam generator leaks c c
5.2 Off-design transients that induce fuel failure above

those expected, and steam generator leak 0.001 0.14
5.3 Steam generator tube rupture 0.068 8.2
6.0 Refueling accidents
6.1 Fuel bundle drop 0.011 1.3
6.2 Heavy object drop onto fuel in core 0.19 22
7.0 Spent-fuel handling accident
7.1 Fuel assembly drop in fuel storage pool 0.007 0.82
7.2 Heavy object drop onto fuel rack 0.027 3.3
7.3 Fuel cask drop 0.17 20
8.0 Accident initiation events considered in design-basis evaluation in the SAR
8.1 Loss-of-coolant accidents

Small break 0.11 25
Large break 0.10 34

8.1(a) Break in instrument line from primary system that penetrates the containment N. A. N. A.
8.2(a) Rod ejection accident (PWR) 0.010 3.4
8.2(b) Rod drop accident (BWR) N. A. N. A.
8.3(a) Steam line breaks (PWR's outside containment)

Small break <0.001 <0.1
Large break <0.001 <0.1

8.3(b) Steam line break (BWR) N. A. N. A.

aThe doses calculated as consequences of the postulated accidents are based on airborne transport of radioactive materials, resulting in both
a direct and an inhalation dose. Our evaluation of the accident doses assumes that the applicant's environmental monitoring program and
appropriate additional monitoring (which could be initiated subsequent to a liquid release incident detected by in-plant monitoring) would
detect the presence of radioactivity in the environment in a timely manner such that remedial action could be taken, if necessary, to limit
exposure from other potential pathways to man.

b Represents the calculated fraction of a whole-body dose of 500 millirems, or the equivalent dose to an organ.
CThese radionuclide releases are considered in developing the gaseous and liquid source term presented in Sect. 3 and are included in doses

in Sect. 5.

3. It is very difficult to follow the detailed thread of calculations through the RSS. In
particular, the Executive Summary is a poor description of the contents of the report,
should not be used as such, and has lent itself to misuse in the discussion of reactor
risk.

On January 19, 1979, the Commission issued a statement of policy concerning the RSS and the
Review Group Report. The Commission accepted the findings of the Review Group.

Table 7.2 indicates that the realistically estimated radiological consequences of the postulated
accidents would result in exposures of an assumed individual at the site boundary that are less
than those that would result from a year's exposure to the maximum permissible concentrations
(MPC) of 10 CFR Part 20. The table also shows the estimated integrated exposure of the popula-
tion within 50 miles of the plant from each postulated accident. Any of these integrated expo-
sures would be much smaller than that from naturally occurring radioactivity. When considered
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with the probability of occurrence, the annual potential radiation exposure of the population
from all the postulated accidents is an even smaller fraction of the exposure from natural back-
ground radiation and, in fact, is well within naturally occurring variations in the natural
background. It is concluded from the results of the realistic analysis that the environmental
risks due to postulated radiological accidents are exceedingly small and need not be considered
further.

7.2 TRANSPORTATION ACCIDENTS

The transportation of cold fuel to the plant, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive waste from the reactor to burial grounds is within
the scope of the AEC report entitled Environmental Survey of Transportation of Radioactive
Materials to and from Nuclear Power Plants, dated December 1972. The environmental risks of
accidents in transportation are summarized in Table 7.3.

Table 7.3. Environmental risks of accidents in transport of fuel and waste
to and from a typical light-water-cooled nuclear power reactora

Environmental risk

Radiological effects Smallb

Common (nonradiological) causes 1 fatal injury in 100 reactor-
years; 1 nonfatal injury
in 10 reactor-years; $475 property
damage per reactor-year

a Data supporting this table are given in the Commission's Environmental Survey
of Transportation of Radioactive Materials to and from Nuclear Power Plants,
WASH-1238, December 1972 and Suppl. 1 (NUREG-75/038), April 1975.

bAlthough, the environmental risk of radiological effects stemming from
transportation accidents is currently incapable of being numerically quantified, the
risk remains small regardless of whether it is being applied to a single-reactor or a
multireactor site.

REFERENCES FOR SECTION 7
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8. NEED FOR POWER GENERATING CAPACITY

This section presents the staff's assessment of the need for additional power generating
capacity by the Power Authority of the State of New York (PASNY), the applicant, from 1985
through 1990. Specifically, the need for the proposed Greene County Nuclear Power Plant
(GCNPP) is evaluated with respect to reserve margin criteria, fuel substitution, base-load
capacity mix, and the availability of purchased power to the New York Power Pool (NYPP) during
this time frame. The staff has reviewed the applicant's Environmental Report (ER) and
additional new information. 1 The staff details the historical framework in which PASNY
operates as a member of the pool and summarizes its actual and projected loads from 1970 through
1990.

The applicant does not have a geographically defined service territory, but rather serves
municipal and rural electric cooperative systems and other preference customers. Also,
PASNY supplies the seven other members of the NYPP and the Public Service Commission of the
State of Vermont with power for resale to customers. The need for the GCNPP must therefore
be determined in relation to forecasted loads and planned generation capacity in the
NYPP - such has been the approach of the applicant.1

Total coincident peak demand* for New York State, both summer and winter, as well as maximum
peak demands and total energy requirements for the individual member utilities are reported
in the annual 149-b Report of the member electric systems of the NYPP.2 This document is the
basic source of information on historical and projected demand and planned generation capacity
in the NYPP. The staff has used the 1977 and 1978 149-b reports because these are the most
recent 149-b reports available for this environmental assessment.

8.1 HISTORICAL FRAMEWORK'

The Power Authority of the State of New York is a corporate municipal instrumentality, a body
corporate, and a political subdivision of New York State. The authority finances projects
by selling tax-exempt bonds, issued by PASNY, to private investors. The funds for retirement
of bond issues and recovery of project operation expenses come from the revenue derived from
power operations.

In 1931, PASNY was created to develop the hydroelectric potential of the St. Lawrence River
(Chap. 722, Laws of New York, 1931, Power Authority Act). The Power Authority Act was amended
in 1950 to authorize and direct PASNY to develop the hydroelectric potential of the Niagara
River and to preserve the scenic beauty of the Niagara Falls and Niagara River. The law was
again amended in 1968 to authorize and direct PASNY to construct base-load nuclear and
pumped-storage facilities. In 1972, through an amendment to Sect. 1005 of the Public Authorities
Law, PASNY was authorized "to construct such base load generating facilities as it deems
necessary or desirable to assist in maintaining an adequate and dependable supply of electricity
by supplying power and energy for the metropolitan transportation authority, its subsidiary
corporations, and the New York City transit authority."

This section of the Public Authorities Law was further amended in 1974 to authorize PASNY's
acquisition and completion of Consolidated Edison's (Con Ed's) Indian Point 3 and Astoria 6 %
plants. This expansion of PASNY's mandate was necessary "to rescue Consolidated Edison from
a financial disaster which, in the view of knowledgeable people, would have resulted in
insolvency for the company, and severe economic consequences for the City of New York, the

Total coincident peak demand is the largest electrical load that occurs during a specified
period of time (usually collected hourly for peak days) adjusted for diversity between the
individual member systems in a power pool.
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State, and the Nation."3 The legislature made provision for power and energy to be supplied
by PASNY to government customers in the New York City metropolitan area previously served by
Con Ed. The specific language details the expansion of customers that PASNY is allowed to

serve:

The authority is further authorized to construct and/or acquire and complete such

base load generating, transmission and related facilities as it deems necessary
or desirable to assist in maintaining an adequate and dependable supply of
electricity by supplying power and energy for the metropolitan transportation
authority, its subsidiary corporations, the New York City transit authority, the
port authority of New York and New Jersey, the City of New York, the State of New
York, the United States, other public corporations and electric corporations within
the metropolitan area of the City of New York within the State of New York: . . . .
(amended Sect. 1005 of the Public Authorities Law).

Section 1005 of the Power Authority Act summarized the applicant's responsibility:

(i) to provide an adequate supply of energy for optimum utilization of its hydroelectric
projects, (ii) to attract and expand high load factor industry, (iii) to provide for the
additional needs of its municipal electric and rural electric cooperative customers and
(iv) to assist in maintaining an adequate, dependable electric power supply for the
state.

8.1.1 Present and prospective customers

Electricity produced by PASNY is sold to municipal systems and rural electric cooperatives,
to private utilities for resale to retail customers, to public agencies in the New York
metropolitan area, to industries, and to the Plattsburgh Air Force Base. Power is currently
supplied to 49 municipal systems and rural electric cooperatives, 14 industrial customers,
and to the Public Service Board of Vermont (Fig. 8.1).

In accordance with the Power Authority Act, the applicant is assuming responsibility for the
power loads of government agencies in the New York metropolitan area. These customers include
the mass transit facilities of the Metropolitan Transportation Authority (MTA), public
buildings and street lights of New York City and communities in Westchester County, the New
York City Housing Authority, the Port Authority of New York and New Jersey, and buildings of
the New York State government.

8.1.2 Regional relationships

The applicant is a member of NYPP, which is comprised of seven investor-owned systems in
addition to PASNY. These seven investor-owned systems are Central Hudson Gas and Electric
Corporation; Consolidated Edison Company of New York, Inc.; Long Island Lighting Company;
New York State Electric and Gas Corporation; Niagara Mohawk Power Corporation; Orange and
Rockland Utilities, Inc.; and Rochester Gas and Electric Corporation. The NYPP is one of
three pools in the Federal Energy Regulatory Commission (FERC) Region I; the other two pools
are the New England Power Pool (NEPOOL) and the Pennsylvania-Jersey-Maryland Interconnection
(PJM). Regional operations among pools are coordinated by the Northeast Power Coordinating
Council (NPCC). New York State has the largest electrical load within the NPCC region.

The purpose of NYPP is to coordinate the development and operation of the production and
transmission facilities of its members to obtain optimum reliability and efficiency of operation
of their interconnected systems. Because the applicant makes substantial sales to the other
member systems for resale to their customers (as will be shown in Tables 8.3 and 8.4), it is
insufficient to evaluate the need for the proposed GCNPP solely in relation to PASNY's own
load and capacity. Instead, the applicant's generation plans must be evaluated considering
demand and capacity within the New York State Interconnected Systems (NYSIS) region, which
consists, for the most part, of all of New York State. Power is dispatched by the NYPP to
ensure reliability and optimize total system costs. Therefore, reserve margin criteria, fuel
substitution, base-load capacity mix, and diversity (both within the NYPP and with other power
pools) are the most important factors in planning long-term generation requirements. These
factors form the basis of the following evaluation.
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8.2 POWER AND ENERGY REQUIREMENTS

The applicant is a wholesale supplier of power and does not own distribution facilities or
have a definite service territory per se. Consequently, projections of power and energy
requirements of the NYPP are critical in evaluating the need for the proposed GCNPP with
respect to reserve margin criteria. The historical and projected growth in energy demand
of customers presently served and expected to be served by the applicant will also be addressed.

8.2.1 Load forecast for New York State

Table 8.1 presents the historical and projected energy and peak-load requirements for New
York State. As shown in Table 8.2, the forecast total energy requirements increase at a 3.01%
compound annual growth rate (CAGR) from 1977 to 1990, whereas summer and winter peak demands
are expected to grow at CAGRs of 2.59% and 3.23%, respectively, during this period. The 1977
summer peak was established during a period of sustained hot weather, the first weather
conditions of this type since the oil embargo. The 1990 summer peak forecast reflects this
experience and the concern that the economy of the State "will be sluggish for the next several
years, leading to a moderate recovery during the decade of the 1980's."4

The NYPP system load factor is derived by dividing the average hourly load during the year
by the peak load (which occurs in the summer, Table 8.1). Load management programs are aimed
at improving the load factor by shifting consumption from peak to off-peak hours. The NYPP
forecasts that the summer peak requirements will increase at a slower rate than either the
winter peak or total energy requirements, when considering 1977 as the base year for forecasting
purposes. Load factors are expected to improve slightly due to saturation and efficiency
effects in appliances, air conditioning, other weather-sensitive loads, and other factors
affecting peak demands. The projected 1990 load factor for the NYPP system is 64.9% in the
NYPP forecast in Table 8.1.

The NYPP forecast growth rates for total energy, summer, and winter peaks may be affected by
such factors as substitution of electricity for direct use of fossil fuels by consumers
(as in space and water heating), price elasticities on and off peak, load factors of weather-
sensitive load, and rate restructuring. Because summer peak load is the basis for planning
generation capacity in the summer peaking NYPP,* reductions in the rate of growth in summer
peak demand would imply a reduction in the growth rate of required generating capacity.
Time-of-day pricing and other rate restructuring may have an impact on summer peak load growth
during the 1985 to 1990 time frame.5 There is potential for reducing the rate of growth in
summer and winter peaks by conservation techniques such as proper orientation and insulation of
new homes, upgrading building codes, improving appliance efficiencies, and retrofitting existing
dwellings and commercial buildings with insulation. Although some of these specific mechanisms
were not considered by the staff, the effects of conservation due to price-induced effects
(Sect. 8.2.4) were considered.

8.2.2 Applicant's load forecast

The PASNY has analyzed specifically its own demand, which is described below and, excluding
interutility sales, is PASNY's input to the NYPP forecast. For the purpose of forecasting,
PASNY disaggregated its total load requirements into four general classes: municipal and
cooperative customers, high-load-factor industrial customers, public bodies in the metropolitan
New York City area, and sales to other utilities.

In January 1977, PASNY served 48 municipal electric companies and rural electric cooperatives
in the State of New York, the Allegheny Electric Cooperative, Inc., in Pennsylvania, and the
Public Service Board of Vermont. The amount of power supplied by PASNY to out-of-state customers
is fixed by contract. Future power requirements for municipal and cooperative customers in
New York State were calculated by applying a growth rate to the recent load experience of the
customers. The growth rates were determined after consideration of forecasts by the individual
companies and cooperatives and evaluation of economic and population trends in each customer's
service territory.

See Table 8.1. Considerations other than reserve margin criteria that may justify
construction of generation capacity include fuel substitution and the relationship of base-load
to intermediate to peaking capacity.



8-5

Table 8.1. Historical and projected energy requirements and peak-load demands for NYSIS

Total Annual Winter Annual Summer Annual Annual
Year energy growth peak growth peak growth loadYear eegpak rate (W) rate fco

(GWhr) ra (MW) r() (MW)fa)

Historical

1967 81,502
1968 86,354
1969 92,765
1970 97,160
1971 100,217
1972 105,114
1973 110,748
1974 107,992
1975 107,664
1976 112,000
1977 114,427

1978 116,635
1979 119,179
1980 122,370
1981 125,715
1982 129,609
1983 133,493
1984 137,861
1985 142,334
1986 147,094
1987 152,484
1988 157,764
1989 162,907
1990 168,271

14,462
5.95 15,211
7.42 16,028
4.74 16,675
3.15 16,774
4.89 17,709
5.36 17,313

-2.49 17,429
-0.30 18,181

4.03 19,065
2.17 18,921a

14,119
5.18 15,499
5.37 16,716
4.04 17,037
0.59 18,146
5.57 18,943

-2.24 20,408
0.67 19,589
4.31 20,001
4.86 19,262

-0.76 21,214

Projected

1.93 19,740
2.18 20,220
2.68 20,730
2.73 21,370
3.10 22,030
3.00 22;690
3.27 23,530
3.24 24,290
3.34 25,170
3.66 25,990
3.46 26,840
3.26 27,730
3.29 28,620

4.33 21,210"
2.43 21,690
2.52 22,200
3.09 22,770
3.09 23,400
3.00 24,050
3.70 24,750
3.23 25,510
3.62 26,260
3.26 27,120
3.27 27,940
3.32 28,740
3.21 29,580

'Preliminary data.
bThis is the forecast adopted by NYPP.
cPreliminary data for 1978 summer peak determined from a peak of 20,740 MW on Aug. 16, 1978.
dUsing the preliminary 1978 summer peak of 20,740 MW, the "actual" annual growth rate is -2.23 %,

that is, a decrease of 2.23%.
Source: Report of Member Electric Systems of the New York Power Pool and the Empire State

Electric Energy Research Corporation, vol. 1, Apr. 1, 1978, pp. 16-17, 33-34.

Table 8.2. Historical and projected CAGRs (%) for NYSIS

1967-1973 1973-1977 1977-1986 1977-1990

Total energy 5.24 0.82 2.83 3.01

Winter peak 3.04 2.25 3.22 3.23

Summer pedk 6.33 -0.97 2.40 2.59

9.77
7.85
1.92
6.51
4.39
7.73

-4.01
2.10

-3.69
10.13

-0.02d

2.26
2.35
2.57
2.77
2.78
2.91
3.07
2.94
3.27
3.02
2.86
2.92

65.9
63.6
63.4
65.1
63.0
63.3
61.9
62.9
61.4
66.4
61.6

62.8
62.7
62.9
63.0
63.2
63.4
63.6
63.7
63.9
64.2
64.5
64.7
64.9
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The high-load-factor industrial customers receiving power from PASNY are served under long-term
contracts that stipulate the maximum amount of power each customer may receive. No growth was
included in the forecast for this class of customers, except for known contract additions that
are not yet in effect.

The applicant sells power to public bodies in the New York City area, including the MTA, the
New York City Housing Authority, the Port Authority of New York and New Jersey, public bodies
in Westchester County, and the State of New York Office of General Services. The forecast
for MTA power requirements reflects the declining ridership on the subways and recent cutbacks
in services, assumes that the Second Avenue and Queens lines, on which construction has started,
will be completed and that some additional construction will be undertaken, and considers that
upgrading of present facilities, for example, air-conditioning cars on the Interboro Rapid
Transit (IRT) and Brooklyn-Manhattan Transit (BMT) divisions as they are replaced and retro-
fitting cars on the IRT, will be necessary. In the forecasts for other New York City public
bodies, the current state of the regional economy and the financial problems of area govern-
ments were considered. The completion of public facilities for which construction is presently
under way and the expected start of some new construction in the early 1980s also affected
these forecasts.

The independent loads for each major customer class were adjusted for diversity to calculate
the peak summer and winter coincident loads. Tables 8.3 and 8.4 present the historical and
forecasted peak demands for PASNY customers and for sales to other utilities. Beginning
in 1987, PASNY projects demand of 100 MW in Greene and Columbia counties in addition to that
projected by other NYPP utilities serving those counties. Table 8.5 shows the relevant
percentages of withdrawable* and nonwithdrawable capacity from 1977 through 1990 allocated
by PASNY to subtotal utility sales (column 12 in Tables 8.3 and 8.4). Utilities use the
allocations of PASNY power available upon completion of new facilities for planning purposes.

The most significant increases in utility sales in the 1978 through 1990 time frame are those
to Con Ed. These sales are projected in Table 8.6 for summer demand and are for planning
purposes only. The figures in Table 8.6 do not include transfers of preference customers
(public bodies in the New York metropolitan area) from Con Ed to PASNY from 1977 to 1982.
Instead, these latter loads are included in Tables 8.3 and 8.4 (columns 1 through 7).

Projected CAGRs for PASNY summer peak loads are shown in Table 8.7. These CAGRs are calculated
for the period 1977 to 1990 for those customers for which data are available from Table 8.3.
Using the forecast summer peak for 1978 as a base year for municipals and cooperatives, the
calculated CAGR from 1978 to 1990 is 6.56% (Table 8.3, column 9). This leads to a CAGR of 3.59%.

8.2.3 Staff's evaluation of load forecasts

The staff has performed an independent assessment of the loads projected for NYSIS. After 1982,
NYSIS and NYPP are equivalent. Three major load forecasts were examined: the NYPP adopted
forecast6 and the National Economic Research Associates (NERA) forecast,7 both of which are
discussed in the 1978 149-b Report, and the forecast developed by Chern et al. 8

The staff performed a sensitivity analysis that considered parametric changes in prices
for electricity, demographic variables (such as population and the number of residential
customers), and economic variables (particularly with respect to value added in the industrial
sector). The results of this sensitivity analysis are also presented in Appendix I. Peak
load was forecast from the Chern projections of energy requirements by applying the NYPP load-
factor projections shown in Table 8.1.

The staff's best-estimate case projects a 2.7% CAGR for total energy requirements during the
period 1976 to 1990. Using higher-growth assemptions for demographic and economic variables
-resulted in a projection for a CAGR of 3.3% in total energy requirements for this period.

*
"Withdrawable" capacity is that for which there is no contract commitment. Allocations

to utilities of power available upon completion of new facilities can be either withdrawable or
nonwithdrawable (Table 8.6).



Table 8.3. PASNY summer coincident demand forecast'

All data are given in megawatts

Port State of NY Urban Greene and Municipals and PASNY SubtotalAuthority Westchester Office of Totalof Housing Development Columbia cooperative subtotal utility demand
(1) NY Authority and NJ (5) Services Corp. counties systemsc (10) loadsd sales (13)

(2) (3M) e4r6 (7) (8) (9) (11) (12)

Actual

1970 570 788
1971 536 807
1972 642 798
1973 633 902
1974 649 276 113 949
1975 656 285 111 901
1976 656 306 104 115 41 29 999
1977 651 337 96 125 46 32 2257

Projected'

1978 604 337 98 129 47 33 18 422 815 2485 3941 6426
1979 553 378 97 134 53 37 18 536 815 2603 4356 6959
1980 564 385 100 138 55 38 19 555 815 2650 4295 6945
1981 580 397 103 142 56 39 19 646 815 2778 4252 7030
1982 617 409 106 146 58 40 20 669 815 2860 4160 7020
1983 664 421 109 150 60 42 20 696 815 2957 4106 7063
1984 707 434 112 155 62 43 21 724 815 3052 4062 7114
1985 773 447 116 160 64 44 22 752 815 3193 4290 7483
1986 827 460 119 164 65 45 22 780 815 3297 4191 7488
1987 848 474 123 169 67 47 23 100 809 815 3475 5029 8504
1988 910 488 126 174 69 48 24 100 839 815 3593 4916 8509
1989 938 503 130 180 71 50 24 100 872 815 3683 5769 9452
1990 988 518 134 185 74 51 25 100 905 815 3795 5655 9450

'Hour of coincidence is between 9 and 10 AM except in 1977 and 1978, for which it is between 8 and 9 AM.
bExcludes Long Island Lighting Company (LILCO) portion through summer 1984.
cExcludes village of Springville load throughout and city of Jamestown load until summer 1981.
dSubtotal loads are not equal to the sum of columns 1 through 10 from 1970 to 1977 because these customers were served by other utilities (e.g., Con Ed and LI LCO)

as well as PASNY. Also, subtotal loads exclude Urban Development Corporation load through summer 1984.
'Data for 1970 to 1976 submitted by PASNY Feb. 22, 1978, as a revision to Table BHHB-1, NRC Interrogatory BHHB-1, July 22, 1977.
'Data from direct testimony of Boston, Hiney, Haase, and Brown, Tables B-1 and B-2, revised Mar. 8, 1978.



Table 8.4. PASNY winter coincident demand forecast'

All data are given in megawatts

City NYC Port State of NY Urban Greene and Municipals and
MTAb of Housing Authority Westchester Office of Development Columbia cooperativeYear ) NY Atrty of NY customers General Corp. counties systemsc(1) NY Authority and NJ (5) Services Co) cu)e(9)

(2) (3) (4)(6) (7) (8) (9)

PASNY Subtotal Total
Industrials subtotal utility deman

(10) loadsd sales demand

(11) (12) (13)

Actual

1970 684
1971 706
1972 733
1973 681
1974 704 314 94
1975 693 330 93
1976 690 354 143 89 50
1977

1978 655 361
1979 658 368
1980 660 379
1981 673 390
1982 704 402
1983 734 414
1984 798 426
1985 819 439
1986 826 452
1987 864 466
1988 877 480
1989 906 494
1990 909 509

151
156
160
165
170
175
181
186
192
197
203
209
216

95
98

101
104
107
110
113
117
120
124
127
131
135

53
54
56
58
59
61
63
65
67
69
71
73
75

21

23
23
24
25
26
26
27
28
29
30
31
31
32

Projected"

56
58
59
61
63
65
67
69
71
73
75
78
80

100
100
100
100
100

359
370
385
370
437
455
506

572
671
704
810
850
894
941
992

1036
1084
1133
1186
1243

815
815
815
815
815
815
815
815
815
815
815
815
815

870
787
894
954
997

1000
1813
2454

2725
2843
2899
3040
3133
3229
3431
3530
3708
3822
3912
4023
4114

3562
3500
3501
3360
3307
3263
3490
3391
4230
4116
4970
4856
4763

6287
6343
6400
6400
6440
6492
6921
6921
7938
7938
8882
8879
8877

aHour of coincidence is between 5 and 6 PM. Winter period encompasses the months from October to April; therefore, the winter of 1977 refers to winter 1977-
1978. The same holds true for subsequent years.

bExcludes Long Island Lighting company (LILCO) portion through summer 1984.
cExcludes village of Springville load throughout and city of Jamestown load until summer 1981.
dSubtotal loads are not equal to the sum of columns 1 through 10 from 1970 to 1977 because these customers were served by other utilities (e.g., Con Ed and LI LCO)

as well as PASNY. Also, the subtotal loads exclude Urban Development Corporation load through summer 1984.
eData for 1970 to 1976 submitted by PASNY Feb. 22, 1978, as a revision to Table BHHB-1, NRC Interrogatory BHHB-1, July 22, 1977.
'Data from direct testimony of Boston, Hiney, Haase, and Brown, Tables B-1 and B-2, revised Mar. 8, 1978.
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Table 8.5. Allocations of withdrawable and nonwithdrawable
capacity to subtotal utility sales'

Withdrawable Nonwithdrawable

(%) (%)

Winter

1978 25.3 74.7
1979 24.1 75.9
1980 24.1 75.9
1981 22.3 77.7
1982 21.0 79.0
1983 20.0 80.0
1984 25.2 74.8
1985 23.0 77.0
1986 38.3 61.7
1987 36.5 63.5
1988 47.4 52.6
1989 46.2 53.8
1990 45.1 54.9

Summer

1978 25.1 74.9
1979 20.5 79.5
1980 19.4 80.6
1981 19.6 80.4
1982 17.9 82.1
1983 16.8 83.2
1984 16.0 84.0
1985 20.4 79.6
1986 18.6 81.4
1987 32.2 67.8
1988 30.6 69.4
1989 40.9 59.1
1990 39.7 60.3

aWithdrawable capacity is power allocated to other
utilities based on completion of new facilities. These figures
are for planning purposes. Upon expiration of existing con-
tracts for nonwithdrawable power, it is assumed that such
power sales will continue on a nonwithdrawable basis.

bWinter period encompasses the months from October to
April; therefore, the winter of 1977 refers to winter 1977-
1978. The same holds true for subsequent years.

Source: PASNY response to NRC Interrogatory BHHB-5,
July 22, 1977 (revision of response, March 1978).

Table 8.8 shows the forecast total energy requirements and summer peak load for 1990 for four
specific cases: the NYPP adopted forecast, Chern with best-estimate assumptions, Chern with
higher-growth assumptions, and the NERA forecast. The actual 1978 NYPP peak coincident demand
of 20,740 MW (preliminary figure) is reported in the Chern forecasts, whereas the NERA forecast
and NYPP adopted forecast had projected 1978 NYPP peak coincident demand at 20,800 and
21,210 MW, respectively, when the April 1, 1978, 149-b Report was submitted. Table 8.9 high-
lights the CAGRs of the projections in Table 8.8.

8.2.4 Conservation

Power is sold by PASNY at wholesale rates to its preference customers and other utilities for
resale. Wholesale power is not sold under "step-rate pricing," rather wholesale rates reflect
the average costs of generation from units serving particular customers (also see "Additional
Information for GCNPP," response to NRC question #8, Feb. 22, 1978). Thus, there is less
incentive for utilities to structure rates so that customers conserve electricity than would be
the case under marginal cost pricing of wholesale blocks of power sold by PASNY.9
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Table 8.6. Projected summer sales to Con Ed

Withdrawable Nonwithdrawable
(MW) (MW)

Year Astoria 6 Astoria 6 Total
Fitzpatrick and Indian New and Indian Hydro

Plant Point 3 plantsa Point 3 Quebeca-c
plants plants

1978 168 56 0 161 275 660
1979 159 52 0 170 734 1115
1980 147 20 0 170 734 1071
1981 133 48 0 176 734 1091
1982 106 13 0 176 734 1029
1983 87 0 0 176 734 997
1984 67 0 0 176 734 977
1985 45 0 274 176 734 1229
1986 21 0 226 176 734 1157
1987 0 0 1109 176 734 2019
1988 0 0 995 176 734 1905
1989 0 0 1813 176 734 2723
1990 0 0 1700 176 734 2610

8 Allocations for planning purposes only.
b0.5 % Withdrawable.
cThe trustees of PASNY recently approved allocations of the 800 MW of Hydro Quebec firm diversity

power as follows:
Con Ed 780 MW
Rochester Gas and Electric 20 MW

Total 800 MW
This increase of 46 MW for 1979-1990 should be reflected in the firm allocations to Con Ed. Orange and
Rockland were originally expected to receive the 46 MW but did not make a statement at the public hearing
(see "Power Authority OKs Sale to Con Edison," The Sunday Star, Peekskill, N.Y., June 4, 1978, p. A-3).

Source: PASNY response to NRC Interrogatory No. BHHB-4, July 22, 1977 (revision of response,
March 1978).

Table 8.7. Selected CAGRs of PASNY

summer peak loads, 197 7-19908

CAG R
(%)

Metropolitan Transportation Authority
City of New York
New York City Housing Authority
Port Authority of New York and New Jersey
Westchester customers
PASNY subtotal loads

3.26
3.36
2.60
3.06
3.72
4.08

aCAGRs are shown only for those customers for which actual 1977
data are available.
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Table 8.8. Forecasts of 1990 summer peak and total energy
requirements

1990

Summer peak (MW) total
- energy

1977 1978 1990 requirements
(GWhr)

NYPP adopted forecast 21,214 21,210 29,580 168,271
Chern best-estimate case 21,214 20,740 28,520 162,164
Chern higher-growth case 21,214 20,740 30,910 175,756
NERA forecast 21,214 20,800 31,330

aChern best-estimate and higher-growth cases use 1976 as the base
year.

Table 8.9. CAGRs for summer peak and total
energy requirements, 1977-1990

CAGR for CAGR for
total energy

summer peak rqieet
%) requirements

(%)

NYPP adopted forecast 3.11 2.95
Chern best-estimate case 2.84 2.68
Chern higher-growth case 3.44 3.27
NE RA forecast 3.54

Conservation is considered in the Chern model through the price mechanism. A major determinant
of price is the average cost of electricity. The staff performed a parametric analysis of
total average electricity cost in the forecasts for New York State. The best-estimate and
higher-growth forecasts for total energy requirements are based on real increases in total
average electricity at CAGRs of 0.64%, 0.65%, and 1.0% from 1976 to 1980, 1981 to 1985, and
1986 to 1990 respectively.

At higher CAGRs of total average electricity cost, conservation increases by significant
amounts. For example, if total average electricity cost increases at real CAGRs of 1.41%,
2.69%, and 3.18% during the three periods noted above, total energy requirements are forecast
to increase at 2.2% CAGR in the best-estimate case and 2.8% CAGR in the higher-growth case.*
Therefore, price-induced conservation in these cases is estimated to reduce the CAGR of total
energy requirements by 0.5% in the 1976 to 1900 period.

8.3 POWER SUPPLY AND RESERVE REQUIREMENTS

The purpose of this section is to review the present and planned generating capability and the
present and planned purchases and sales of power for the system(s) under evaluation. This
review is conducted first for the power pool and subsequently for the applicant.

*
The total average electricity cost increases are derived from high price projections

of fuel prices.
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8.3.1 New York Power Pool Supply

Table 8.10 presents the capability plan of NYPP with emphasis on additions to power supply
and subtractions for retirements and deratings. The adequacy of the statewide generation is
planned by the pool according to the requirement that generation will not be less than load
more than one day in ten years. This criterion is computed from data on load projections,
generation maintenance, historical forced outages, and other experiences. This translates
into an annual loss-of-load probability (LOLP) of 0.1. Studies of reliability indicate that a
minimum reserve margin of 23% is required for New York State to achieve this LOLP. This
criterion may be lowered 1% to 2% after further studies are completed on interconnection with
other systems (see Sect. 8.7.2).

8.3.2 Applicant's power supply

Table 8.11 presents the applicant's summer capability report from 1978 through 1990. The table
is sectioned into base-load capacity, peaking capability, and firm purchases. As indicated in
the table, the Quebec firm diversity purchase will increase to 800 MW in 1979 and continue
through 1990.

The applicant, as a member of NYPP, participates in studies of reliability for the power pool
system. Each of the private utilities that are members of the pool have agreed to provide
installed reserves equivalent to 18% of their respective system peak loads. As a result of
load diversity, this renders a combined pool minimum reserve margin of 23%. Until 1976, the
applicant did not participate in this reserve policy becuase all of its generation units were
hydroelectric plants of very high reliability. However, the reserve policy subscribed to by
the applicant changed in 1975 because of the operation of base-load nuclear and fossil units
requiring adequate reserves. Consequently, the applicant is planning to commit approximately
85% of new base-load units to firm contractual load supply and provide the other 15% to other
utilities when needed. Thus, PASNY will provide an 18% reserve commitment to other utilities
on new thermal units (15 divided by 85 equals 18%).

8.4 STAFF EVALUATION OF RESERVE MARGINS WITH AND WITHOUT THE GCNPP

8.4.1 Contingency plans and evaluation of reserve margins under various
load and capability conditions

To ensure a reliable supply, the official NYPP planning strategy requires meeting a reserve
margin of not less than 23% under each, but not simultaneously both, of the following
contingencies: 10

1. Load growth higher than presently forecast by NYPP members, all scheduled completion
dates achieved, probable requirements for cooling towers, and allowance for probable
capacity deratings.

2. Delay in completion dates, load growth as forecast by NYPP members, probable requirements
for cooling towers, and allowance for probable capacity deratings. The delays used for
this contingency are two years for units not yet under construction and one year for units
presently under construction.

Table 8.12 shows the changes that have occurred in scheduling of target dates for major capacity
additions between the issuance of the 1977 149-b Report and the 1978 149-b Report. Units with
target dates scheduled beyond 1990 are not listed. The major reason for these changes in target
dates is the revision in summer peak load from 1978 through 1990; the 4780 MW reduction in the
1990 summer peak is the most significant change in the 1978 149-b Report. The summer peak
forecasts for 1990 are 34,360 MW in the 1977 149-b and 29,580 MW in the 1978 149-b.

For evaluation of reserve margins with and without GCNPP, priorities must be established among
the units listed in Table 8.12. The staff does not consider reasonable certain of the
assumptions used by NYPP in assigning priorities among units and, based on its own analysis,
makes the following adjustments:
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Table 8.10. Capability plan of NYPP (base plan)a
All data given in megawatts

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

N. Port 4 Upr.b
H. City 3 Upr.

Ginna Upr.
Ind. Pt. 3 Upr.

CE Gts Upr.

Mitchel Gardens
Fitz. Upr.

CE Gts Upr.

CE Gts Upr.
Ast. 5 Upr.

Ast. 3 Upr.
Rav. 3 Upr.
E. R iv. 6 Upr.
CE Gts Upr.
Ind. Pt. 3 Upr.

Gow. 3 & 4 Upr.
Ind. Pt. 2 Upr.
Ast. 1 Upr.

CE Gts Upr.
Oswego 6

Shoreham 1
9 Mile Pt. 2
Somerset
700 MW Fos.
Ind. Pt. 2 Upr.

Sterling
Greene Co.
Lake Erie 1
Jamesport 1
Prattsville

Lake Erie 2
Jamesport 2
NYSEG 1c
Cornwall 1-4c

Cornwall 5-8c

NYSEG 2c
Mid-Hudson 1c
9 Mile Pt. 3c
Mid-Hudson 2"
Hydro Expan.

Retirements and derating
Provisions for

cooling towers

Additions

Capability

Allowance for
deratings

Purchases

Sales

Total capacity

190
175
70
92
29

32
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
21 0 0
17 0 0
26 0 0
28 0 0

11 0 0
0 44 0
0 5 0
0 10 0
0 68 0

0 52 0
0 9 0
0 15 0
0 0 41
0 850 0

0 0 820
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-18 -34 -17 -44
0 0 0 -124

570 69 1,036 693

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 1,080 0 0 0 0 0 0
0 850 0 0 0 0 0 0
0 0 700 0 0 0 0 0
0 0 0 0 0 160 0 0

0 0 0 1,150 0 0 0 0
0 0 0 0 1,200 0 0 0
0 0 0 0 0 850 0 0
0 0 0 0 0 1,150 0 0
0 0 0 0 0 0 1,000 0

0 0 0 0 0 0 0 850
0 0 0 0 0 0 0 1,150
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

10 9 2 73 38 8 0 2

0 -15 -69 -300 -300 -300 -300 -300 -300
-74 -49 -25 0 -33 0 -33 0 -33

-74 -54 1,845 402 890 938 1,835 700 1,669

30,124 30,193 31,229 31,922 31,848 31,794 33,639 34,041 34,931 35,869 37,704 38,404 40,073

640 650 660 670 680 690 700 720 740 760 780 800 820

309 804 800 800 800 800 800 800 800 800 800 800 800

150 150 150 150 150 150 150 150 150 150 150 150 150

29,643 30,197 31,219 31,902 31,818 31,754 33,589 33,971 34,841 35,759 37,574 38,254 39,903

8
This "base plan," outlined in the 1978 149-b Report, reflects capacity additions according to their target service dates. In addition, the Sterling

Power Project, proposed by Rochester Gas and Electric Corporation on behalf of Orange and Rockland Utilities, Inc., Central Hudson Gas and Electric
Corporation, Niagara Mohawk Power Corporation, and itself, has been shifted to an April 1988 in-service date. ["The decision to defer the unit to 1988
also appears prudent in relation to the companies' present best estimates of their load requirements in the late 1980's . . . Sterling is needed in the Pool
load and capacity picture, as well as on the systems of the Sterling companies, by 1988. ("Response by Sterling Participants to Siting Board Order of
May 4, 1978," July 18, 1978, State of New York, before the New York State Board on Electric Generation Siting and the Environment, Case
8005-Sterling Power Project, Nuclear Unit No. 1, p. 5)].

b Upr. = Uprating.
CTarget service dates are after 1990.
Source: Report of Member Electric Systems of the New York Power Pool and the Empire State Electric Energy Research Corporation, vol. 1, Apr.

1, 1978, p. 338.



Table 8.11. PASNY summer capability report

All data are given in megawatts

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 19908

Conventional hydro
Niagara (Moses- Lewiston)
St. Lawrence

Total

Thermal fossil
Astoria No. 6 (Oil)
700 MW Fossil (Arthur Kill)

Total

Thermal nuclear
J. A. Fitzpatrick
Indian Point No. 3
Uprate 1
Uprate 2
Greene County Nuclear (Cementon)

Total

Base load total

Peaking capability
Pumped storage

Blenheim/Gilboa
Prattsville

Total

Firm purchases
Quebec diversity purchase

Total

Total PASNY capability

2400 2400
800 800

3200 3200

775 775
0 0

775 775

800 821
873 873

92 92
0 0
0 0

1765 1786

2400 2400 2400 2400 2400 2400 2400 2400 2400
800 800 800 800 800 800 800 800 800

3200 3200 3200 3200 3200 3200 3200 3200 3200

775 775 775 775 775 775 775 775 775
0 0 0 0 0 700 700 700 700

775 775 775 775 775 1475 1475 1475 1475

821
873

92
68

0

1854

821
873

92
68

0

1854

821
873

92
68
0

1854

821 821 821 821 821 821
873 873 873 873 873 873

92 92 92 92 92 92
68 68 68 68 68 68

0 0 0 0 1200 1200

1854 1854 1854 1854 3054 3054

2400
800

3200

775
700

1475

821
873
92
68

1200

3054

2400
800

3200

775
700

1475

821
873

92
68

1200

3054

5740 5761 5829 5829 5829 5829 5829 6529 6529 7729 7729 7729 7729

1000 1000
0 0

1000 1000

1000 1000 1000 1000 1000 1000 1000 1000 1000
0 0 0 0 0 0 0 0 0

1000 1000 1000 1000 1000 1000 1000 1000 1000

1000
1000

2000

300 800 800 800 800 800 800 800 800 800 800 800

300 800 800 800 800 800 800 800 800 800 800 800

7040 7561 7629 7629 7629 7629 7629 8329 8329 9529 9529 10529

1000
1000

2000

800

800

10529

'Summer capability in 1990 was forecast by the staff.
Source: Response to Greene County Interrogatory GC-11, revision, March 1978.
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Table 8.12. Changes in target service dates in 1978 149-b Report

1977 149-b Report Approximate 1978 149-b ReportUnit target service date (Yelars) target service date

700 MW Fossil September 1982 2 September 1984
Nine Mile Point 2 Nuclear November 1982 1 September 1983
Prattsville Pumped Storage May 1983 5 June 1988
Sterling Nucleara May 1984 2 May 1986
Greene County Nuclear September 1984 2 July 1986
Jamesport 1 Nuclear November 1984 3.5 May 1988
Lake Erie 1 Fossil November 1984 2 November 1987
Jamesport 2 Nuclear November 1986 3.5 May 1990
Lake Erie 2 Fossil November 1987 2 November 1989

Total 23
8The in-service target date of May 1986 in the 1978 149-b Report has been further shifted to

April 1988 to bring Sterling into service by the time its generating capacity appears needed (see
footnote a, Table 8.10).

1. Fur the delay case [case 2], Jamesport 1 can be built within one year from its revised
target date (i.e., by May 1989), since each of the Jamesport units was delayed 3-1/2 years
in the 1978 149-b Report, and a construction permit has been issued by the NRC (although
the State of New York has yet to issue the necessary permit).

2. For planning purposes, Prattsville may be considered delayed beyond 1990 if GCNPP is not
in service by that date. This delay is premised on the supposition that Prattsville will
be built on schedule only if it is near a source of base-load capacity that would provide
energy for pumping water to the reservoir.

3. Of the utilities not participating in the Sterling Power Project, priority for capacity
additions will be given to those utilities needing capacity according to evaluation of
their reserves and reserve margins in the late 1980s. Table 8.13 shows the projected
reserve margins in 1987 for Con Ed, Long Island Lighting Company, New York State Electric
and Gas Corporation, and PASNY.

4. The analysis in 3 above and in Table 8.13 indicates that Long Island Lighting Company
(LILCO) and NYSEG both need capacity in the late 1980s. Therefore, Jamesport 1 and 2
should be given priority status.

5. For the delay case, Lake Erie 1 will not be given priority status over the proposed GCNPP.

6. The delay completion date for Sterling is one year following its revised target service
date of April 1978.

Table 8.14 presents the expected reserve margins with and without GCNPP to meet contingency
2 outlined in this section, with the staff's adjustments. As can be seen in the table, 1
through 6, and the NYPP forecast, capacity is needed without GCNPP in 1988. The staff considers
the NYPP forecast within a reasonable error bound of the staff's best-estimate forecast.

However, the staff considers the delay scenario evaluated in Table 8.15 an extreme contingency
case. The 25-year total of changes in capacity target dates (from the 1977 to the 1978 149-b
Report) was caused primarily by revisions in forecasts for additional load growth, rather than
by licensing delays or extended construction time periods. All units not yet under construction
were delayed two years, with the exception of Sterling and Jamesport 1, which were both delayed
one year from their revised target service dates. All units presently under construction were
delayed one year. These changes in target service dates cited in the 1978 149-b Report are high-
lighted in Table 8.12.
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Table 8.13. Reserves and reserve margins for selected NYPP member systems in 1987, without GCNPP

Required Reserve
Relevant reserve margin Reserves margin

Company peak (%) (MW) (%)

Con Ed Summer 18 3078" 40

LILCO Summer 18 948 23

NYSEG Winter 18 573 16

PASNY Summer N. Ad. 1544e N.A.

a11,766 MW capacity
-1,109 MW capacity from withdrawable sales
+ 46 MW increase in firm capacity from Hydro Quebec allocation

10,703 MW net capacity
7,625 Summer peak (1987)

3,078 Reserves
40% Reserve margin

b4,988 MW capacity
4,040 Summer peak (1987)

948 Reserves
23% Reserve margin

c4,309 MW capacity
101 Withdrawable sales from PASNY

4,208 Net capacity
3,630 Winter peak (1987)

578 Reserves
16% Reserve margin

dN. A. = not applicable.

ePASNY has testified that the proposed GCNPP will not be fully utilized to meet their own preference

customer loads (column 11, Tables 8.3 and 8.4) until after the year 2000. PASNY reserves over and
above their own summer peak loads and nonwithdrawable sales from 1985 through 1990 are 1,721, 1,620,
1,544, 1,425, 1,337, and 1,224 MW.

Sources:
1. Report of Member Electric Systems of the New York Power Pool and the Empire State Electric

Energy Research Corporation, vol. 1, Apr. 1, 1978, Appendix D, "Capabilities, Requirements, and
Margins-Median Hydro Conditions," target service dates.

2. Table 8.6 herein.

3. Table Greene County GC 6-1A (Greene County Interrogatory No. 21-13, letter dated May 5, 1977,
response in packet with cover letter dated Oct. 5, 1977).

The reserve margins with and without the GCNPP under different forecasts are given in Table 8.15.
Both the Chern "higher-growth" forecast and the NERA forecast indicate that the GCNPP is needed
for reliability in 1987. The Chern "best-estimate" forecast and the NYPP adopted forecast
indicate that the GCNPP is not needed for reliability until after 1993 if the target service
dates for other plants are realized. However, if NYSEG 1 is delayed from its target service
date of 1991, the NYPP adopted forecast indicates that the GCNPP probably will be needed in
1991.

8.4.2 Conclusions of staff evaluation of reserve margins with and without GCNPP

The staff does not consider the contingency of delay in completion dates evaluated in Table 8.14
as a reasonable basis for planning additions to generating capacity. Efforts must be made to
determine priority among units and meet scheduled target services dates where possible.
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Table 8.14. NYPP forecast with staff's assumed delays
in completion dates

Reserve margin
(%)

With GCNPP Without
in 1987 GCNPP

1985 27.2 27.2

1986 25.8 25.8

1987 27.7 23.3

1988 23.4 19.1

1989'6 26.8 22.6

1990f 22.0 17.9'e

aCapacity in 1989 includes Jamesport 1. Since this
unit was delayed 3'/% years in the 1978 149-b Report, an
additional delay of one year after the target service date
is considered to be reasonable for planning purposes by
the staff (see staff adjustments [1]).

bSterling is included in capacity in 1989 (4/89), which
represents a one-year delay from its revised target date
of 4/88.

CExcludes Lake Erie 1. No priority can be assigned
by staff between this unit (target date, 11/87; delay date,
11/89) and the proposed GCNPP.

dReserve margin with Lake Erie 1 included is 20.8%.
eExcludes Prattsville throughout the 1985-1990

period.

If the target services dates are met, the high-load growth forecasts of the NERA and Chern
"higher-growth" forecasts indicate that the GCNPP is needed for reliability in 1987. The Chern
"best-estimate" forecast and the NYPP adopted forecast indicate that the GCNPP is not needed for
reliability unitl after 1993.

The staff's best estimate would be the Chern "best-estimate" forecast. Considering the uncer-
tainties involved, reasonable bounds around the best estimate and the unavailability of the
NYSEG 1 plant in 1991 would not rule out the possibility that the GCNPP is needed in 1991.
Therefore, leaning toward the conservative side as per NRC policy, the staff concludes that the
GCNPP is needed for NYPP reliability in 1991.

8.5 STAFF EVALUATION OF FUEL SUBSTITUTION

Holding the assumptions explained in Sect. 8.4.2, the GCNPP is likely to be needed for NYPP
reliability in 1991. However, there are other reasons why the GCNPP should come on line on the
applicant's proposed 1987 date. These reasons include cost savings from the plant due to
replacement of more expensive generating plants, here primarily oil (see Table K.2), and the
reduction of U.S. dependence on uncertain sources of foreign oil, which would increase national
security and improve the balance of payments.

8.5.1 Economic evaluation of a four-year delay in availability of GCNPP

Table 8.16 contains staff estimates of the 1987 present values of the differences in costs of
producing, by conventional large steam-electric power plants, 6,307,200,000 kWhr of electricity
per year, 1987 through 2016, for two cases: (1) GCNPP available in 1987 and (2) GCNPP available
in 1991. A detailed cost analysis is presented in Appendix K.* The sum of the capital costs and
differences in itemized costs (rows 2 through 6) are shown in row 7, subtotal costs (Table 8.16).

*
The cost in this section differ from those in Sect. 9 since they are derived for the

specific Cementon site and incorporate cost estimates presented by PASNY, where appropriate.
For example, the staff has revised the capital and operation and maintenance costs presented
by PASNY instead of using the generic estimates derived in Sect. 9 and has used a different
discount rate, which is described below.
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Table 8.15. Different forecasts and target service dates - reserve margins (%) without and
with the proposed GCNPP in the NYPP

Chern Chern
"Best-Estimate" NYPP Adopted "Higher-Growth" NERA

forecast forecast forecast forecast

1985
Without 38.4 33.2 32.2 28.9
With 38.4 33.2 32.2 28.9

1986
Without 33.0 28.4 26.2 23.6
With 33.0 28.4 26.2 23.6

1987
Without 28.1 23.3 20.7 18.4
With 32.7 27.7 25.0 22.7

1988a'b

Without 35.4 30.2 26.7 24.4
With 39.8 34.5 30.8 28.5

1989
Without 30.2 25.4 21.0 19.1
With 38.2 33.1 28.4 26.4

1990
Without 32.2 27.5 22.0 20.3
With 39.9 34.9 29.1 27.4

1991
Withoutcd 31.5e 27.2 20.5e 19.6
With 38.9e 34.1 27.38 26.4

1992
WithoutC 29.8e 26.0 18.26 18.1
With 37.16 33.1 24.86 24.7

1993
Without 32.3? 28.8 19.58 20.2
With 39.36 35.7 25.98 26.6

aLake Erie 1 is included on its target service date 11/87 (therefore available for service in
summer 1988).

bSterling is included on its revised target date (4/88).
CExcludes Prattsville for the reason noted under (2) of staff adjustments.
dIf NYSEG 1 is delayed one year, the reserve margins for 1991 for the four forecasts

would be, in %, 27.2, 23.1, 16.6, and 15.7.
eThe demand forecast is extrapolated using 1985-1990 CAGR's.

This analysis adopts a 10% discount rate to reflect the opportunity cost to society of the
resources that would be used in the construction of the GCNPP. This discount rate would be
based on the potential rate of return that this investment could have yielded had it been used
in the best alternative investment project available to society. The best alternative invest-
ment project could be in either the public or private sector, since the ultimate source of
government revenues (investment funds) is the private sector (through taxes). The 10% social
discount rate has been estimated from a generic study of the cost of capital to investor-owned
utilities.11

The applicant estimates its levelized fixed charge rate at 9.52% per year. This includes
the internal cost of money, a coverage factor, nuclear insurance, and depreciation. The staff's
approach differed in that the capital costs were estimated on a 1987 present-worth basis rather
than at the times the costs would be paid for. Although this approach does not explicitly use
a fixed-charge rate, the staff's analysis implies a fixed-charge rate somewhat in excess of
the applicant's, to reflect society's cost of money.

The results of this analysis appear in Table 8.16 and indicate that there is an economic
advantage of about $125.2 million to having the unit available in 1987. This translates to an
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Table 8.16. Costs of producing 6307 GWhr of electricity
per year from 1987 through 2016

Costs [1987 present
value ($106)]

Case 1 Case 2

1. Capital cost 2026.8 1819.7

2. Additional oil fuel costs, 1987-1990 0 755.6

3. Additional uranium fuel costs, 1987-1990a 228.6 0

4. Additional nuclear operation and maintenance 147.6 0
costs, 1987-1990a

5. Additional oil operation and maintenance 0 25.1
costs, 1987-1990b

6. Nondepreciated capital asset in 2017 0 -72.2

7. Subtotal costs 2403.0 2528.2

aCosts that are equal for both options are not shown (e.g., nuclear fuel and
operation and maintenance from 1991 through 2016). Decommissioning is
excluded for both options.

bThe oil-fired units are expected to be available for reliability even with
GCNPP in service in 1987.

approximate 5 mill saving for each kilowatt-hour generated by GCNPP in the 1987-1991 time period.
The analysis assumes a 10% discount rate, a 7% capital escalation rate from 1987 to 1991, and
a 5% capital escalation rate after 1991. The latter escalation rate applies only to the non-
depreciated capital asset in 2017 and is lower than 7% to capture easing of capital cost infla-
tion, technological change that may occur, and accelerated depreciation on the capital asset.
The staff cautions that major areas of uncertainty affect the economic analysis presented in
Table 8.16 and Appendix K. Specifically, the results are sensitive to assumptions of the
capacity factors for the GCNPP and replacement units, oil fuel costs, uranium fuel costs,
nuclear capital costs, and the discount rate used.

Different values for the assumed discount rate and capital cost escalation rates yield different
economic advantages of earlier availability. For example, if the assumption of a 7% capital
escalation rate from 1987 to 1991 is dropped to 5%, and the other assumptions are retained,
there would be approximately a $5 million disadvantage to earlier availability. Assuming a 10%
discount rate and a 7% escalation rate of capital costs from 1987 to 1991 and 1991 to 2016
would produce a $77 million advantage for earlier availability. A discount rate of 7%, which
is the applicant's assumed cost of money, combined with the previous assumption of a 5% escala-
tion rate of capital costs from 1987 to 1991 and 1991 to 2016, would produce an early-
availability advantage of $143 million. Finally, assuming a 7% discount rate, 7% escalation
of capital costs from 1987 to 1991, and 5% after 1991 would yield a $346 million advantage to
earlier availability.

8.5.2 Additional issues meriting consideration

The staff has concluded, based on reliability standards, that there is no definitive need for
the proposed GCNPP before 1991 (except for contingencies such as higher load growth, delays in
completion dates, and curtailments in oil supplies) and only a slight economic advantage or
disadvantage favoring 1987 availability. Therefore, resolution of whether the proposed GCNPP
is needed for fuel substitution in the 1987-1990 period could consider factors other than those
properly evaluated by economic analysis.

The president's energy policies are designed to lessen our dependence on unreliable imports of
foreign oil and increasingly expensive conventional energy supplies.1 2 These national energy
policy considerations include improving end-use efficiency, implementing conservation measures,
and ensuring equitable distributions of environmental and financial costs and benefits. The
proposed GCNPP, if it were available in 1987 rather than in 1991, would reduce dependence on
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foreign oil. This contributes to objectives such as reducing the balance of payments problem

and enhancing national security. The degree of dependence of LILCO on foreign oil was a signi-
ficant factor in the partial initial decision on need for power for the Jamesport Nuclear Power
Station, units 1 and 2.13

The timing and equity of distribution of environmental and financial costs and benefits is
another important consideration in the evaluation of the alternatives. The expected major
beneficiaries of early construction of the GCNPP are customers in southeastern New York. The
social and environmental costs associated with GCNPP construction and operation affect primarily
Greene and Columbia counties (see Sects. 4, 5, and 10).

8.6 BASE LOAD MIX

Evaluation of a projected 1985 NYPP load duration curve with expected energy contribution from
base-load units presented by PASNY (ER, Fig. 1.1-2) (see Fig. 8.2) yields insight into the
minimum base-load capacity requirement for NYPP in 1985. Determination of an optimal base load,
intermediate, and peak capacity mix for 1985 through 1990 is an extremely complex issue that
is beyond the scope and resources of this assessment.

8.6.1 Minimum base-load requirements for 1985

Figure 8.2 shows that at least 12,690 MW will be needed 100% of the time; the projected peak is
29,760 MW in 1985. This peak load is 4250 MW higher than that estimated in the NYPP adopted
forecast. The estimated base-load requirement must be raised to reflect the fact that given
units are not available 100% of the time due to scheduled maintenance and factors such as forced
outages. Whereas the NYPP has flexibility in scheduling maintenance and other unavailability
(e.g., refueling), plant and system capacity factors will vary with the type of fuel, size,
maturity of units, etc. The staff assumes a NYPP overall load factor in 1985 of 63.7%. There-
fore, the implied minimum base-load requirement is 19,920 MW. [The imbedded assumption here is
that the overall capacity factor for base-load plants is equal to the NYPP overall load factor.
The implied minimum base-load requirement is therefore 12,690 MW x (1 + 0.637).]

Total capacity for the NYPP is 1985 is expected to be 33,971 MW (Table 8.10). Therefore, the
estimated minimum base-load requirement of 19,920 MW is 59% of the expected 1985 capacity.
The projection in the 1977 149-b Report for total energy requirements for 1985 was 156,654 GWhr;
in the 1978 149-b Report, the projection was revised to 142,334 GWhr. The minimum base-load
capacity figure could be revised to reflect the 9% decrease in expected total energy require-
ments. The shape of the forecasted load duration curve is expected to vary according to assump-
tions regarding the price of electricity, personal income, and heating and cooling degree-days.14
Assuming that the projected load duration curve has the same shape as that shown in Fig. 8.2
implies an estimated minimum base-load requirement of 18,100 MW, which is 53% of the expected
1985 capacity. It is apparent from Fig. 8.2 that the NYPP will meet the minimum base-load
requirement as long as base-load oil is included in the projected base-load capacity.

8.7 PURCHASES AND SALES

The staff addresses two issues in this section: (1) the use of capacity (power) and energy
purchases and sales for planning purposes from 1980 through 1990 and (2) the effect those
purchases have on the need for the proposed GCNPP.

8.7.1 Staff evaluation of purchases and sales, 1980-1990

The applicant has a commitment for diversity exchange with Hydro Quebec of 800 MW of firm power
and 3.0 x 109 kWhr of electric energy associated with that diversity power.'5 ,16 The intercon-
nection agreement'5 becomes effective on the date that the interconnection facilities become
effective on the date that the interconnection facilities become available (primarily the 765-kV
transmission line from Massena, New York, to Hydro Quebec's Chteauguay station near Beauharnois).
The interconnection facilities are expected to be operational so that the full 800 MW could be
exchanged in 1979.* The power contract16 commits Hydro Quebec to reserve and make available to

*
For example, see PASNY press released dated Nov. 29, 1977. Also see PASNY response to

Greene County Interrogatory GC-11, March 1978 revision. However, even if the full exchange does
not begin until 1980, the implications would not change conclusions in the staff evaluation.
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the applicant, and commits the applicant to purchase and pay Hydro Quebec for, 800 MW of

diversity power from April through October inclusive each year after the interconnection
agreement is in effect. The contract extends up to and including the year 1996. The Canadian
National Energy Board (NEB) has thus far authorized exports by Hydro Quebec for 13 years of the
20-year contract. Since the diversity exchange began in September 1978, the contract will be
renegotiated by PASNY and Hydro Quebec, and the extension will be requested from the NEB in
1991.

The applicant has received assurance from Hydro Quebec that "substantial quantities of hydro-
electric power will be available for New York State for more than a decade in addition to the
800,000 kilowatts provided for in the basic contract. . . ."* Hydro Quebec's James Bay project
is expected to begin producing in 1979; its capability is expected to be 1333, 5226, 10,140,
and 11,020 MW in 1979, 1983, 1986, and 1987 respectively.' 7 On September 6, 1978, the NEB
authorized Hydro Quebec to export "surplus power"t to New York State. The maximum amount of
power is 1360 MW until December 31, 1983, or 560 MW above the 800 MW of firm diversity power.
The maximum annual quantity of energy is 10.2 x 109 kWhr, or 7.2 x 109 kWhr more than that
energy associated with the firm diversity power.19 Currently, 1240 MW is expected to be gene-
rated at the Beauharnois station, and the remaining 120 MW will be generated at the Les Cedres
station.20 Although the additional 7.2 x 109 kWhr of energy is interruptible (i.e., can be
curtailed at the option of the supplier at any given time), the staff does not expect this
condition to limit the maximum amount of energy exchanged over the full-year period. Hydro
Quebec has projected their excess reserves (over and above their required reserves) from 1978
through 1991; the minimum monthly excess reserves from April through October are 1211, 2307,
and 3188 MW in 1978, 1985, and 1990 respectively.2 1 Thus, there is a substantial potential for
increasing the diversity power exchange for both firm power and "surplus energy."*

The applicant has projected power sales of 150 MW and 130 MW to the Public Service Board of
Vermont and the Allegheny Electric Cooperative, Inc., from 1978 through 1990. (Direct testi-
mony of Boston, Hiney, Haase, and Brown (PASNY), Tables A-2 and B-2, revised Mar. 8, 1978, and
response to Mid-Hudson Nuclear Opponents Interrogatory MHNO-10, Table MHNO-10G, July 22, 1977.)
In February 1978, the governor of New York refused to sign renewal contracts allowing hydro-
power generated by the applicant to be sold to Pennsylvania (Allegheny Electric Cooperative,
Inc.) and Vermont (Public Service Board of Vermont).22  The applicant has had a contract with
the Public Service Commission of the State of Vermont since January 1956. For planning pur-
poses, the staff assumes that the proposed contracts will be revised and eventually approved
by the governor. If these sales do not materialize, however, the staff load estimates will be
somewhat overstated.

8.7.2 Effect of purchases and sales on the need for GCNPP

The 800 MW of firm diversity power from Hydro Quebec to the applicant contributes to the relia-
bility of the NYPP system. Since the interconnection agreement between PASNY and Hydro Quebec
will be going into effect in 1979, there is a possibility that reserve margin requirements in
the NYPP will be 1% to 2% under the present 23% criteria. This interconnection with Hydro
Quebec is expected to lower the reserves required in the NYPP to meet the loss-of-load probability
(LOLP) of one day in ten years. The NYPP is planning to model the NYPP, Hydro Quebec, Ontario
Hydro, Pennsylvania-Jersey-Maryland, and New England systems considering the new intertie and
LOLPs.22 The surplus power from Hydro Quebec could also lower further the NYPP reserve margin
requirements when Hydro Quebec's transmission and generation system is upgraded to isolate
venerating capacity and improve stability and transmission reliability.

*
Power Authority of the State of New York press release dated Nov. 23, 1977.. F. R. Clark,

chairman of the Power Authority, has received this assurance (both verbal and in a letter) from
Hydro Quebec President, R. A. Boyd.

tThis will consist, for the most part, of fuel replacement energy (i.e., "energy derived
from renewable resources and delivered to replace energy derived from nonrenewable resources
in order to effect savings and economize nonrenewable resources"'8).

tThe Nov. 29, 1977, PASNY press release states ". . . Hydro Quebec's James Bay Project
is ahead of schedule and is expected to begin producing power in 1979. . . . In 1979, they
should be in a position to export to us a great deal of power most of the year. . . . Except
for their few peak weeks in December and January, Hydro Quebec officials stated that they will
be able to supply the Power Authority with electricity 24 hours a day. . ."
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The staff does not expect the sales to Allegheny Electric Cooperative, Inc., and the Public
Service Board of Vermont to change significantly. The allocations could be given to other
municipals, cooperatives, or states, but the staff considers this event unlikely.

In conclusion, the firm diversity power exchange with Hydro Quebec improves the reliability
of the NYPP system. The mutual advantage arises from the large differentials among summer and
winter peaks in the Hydro Quebec system. Interruptible energy is not appropriately included
in reliability analyses unless measures are undertaken to improve its deliverability so that
a firm contract can be negotiated. Therefore, the staff has used the 800 MW of firm diversity
power in the Sect. 8.4 evaluation of reserve margins.

8.8 CONCLUSION

If the assumptions explained in Sect. 8.4.2 are held, the GCNPP is likely to be needed in 1991
for reliability purposes. Whether the GCNPP should be brought on line in July 1986 depends on
the economics of early availability and the perceived benefits of having the unit for relia-
bility in the case of unexpected contingencies, such as higher load growth, delays in the
availability of future units, and curtailments in oil supplies. The staff's evaluation of the
economics of early availability compares availability in 1987 with availability in 1991. The
results of this analysis indicate that there is a slight economic advantage, $125.2 million,
to having the unit available in 1987. This translates to an approximate 5 mill saving for each
kilowatt-hour generated by GCNPP in the 1987-1991 time period. The analysis is quite sensitive
to changes in oil fuel costs, capacity factors, uranium fuel costs, escalation of capital costs,
and the discount rate used.

Therefore, the staff concludes that the plant is likely to be needed in 1991, and that there is
a slight economic advantage associated with the 1987 availability.
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9. COST-BENEFIT ANALYSIS OF ALTERNATIVES

9.1 ALTERNATIVE BASE-LOAD ENERGY SOURCES AND SITES

9.1.1 Alternatives not requiring creation of new generating capacity

9.1.1.1 Purchased power

Beginning in 1978, the applicant plans to import approximately 800 MW of seasonal diversity
power from Quebec during the summer months. Construction was authorized by the State Public
Service Commission and all but about 30 miles of the 165-mile route was certified. The trans-
mission system is scheduled to include new substations at Massena and at Marcy, a double-
circuit 230,000-V transmission line extending eight miles from Massena to the switchyard at
St. Lawrence, a 765,000-V transmission line linking Massena with Quebec, and several other
connections.1

The purchase of base-load capacity is dependent upon the availability of excess generating
capacity in other systems or regions. If excess capacity is available for purchase, then the
extent of the potential difficulties associated with such a purchase must be assessed, for
example, increased transmission losses. Consequently, the purchase of power is considered to
be only a short-term alternative to the creation of new generating capacity and has been
eliminated by the staff as an alternative to the proposed plant.

9.1.1.2 Postponed retirement or reclassification of existing units

The applicant's present capacity is relatively new (ER, p. 9.1-1) and is being operated at
maximum capacity. Therefore, the applicant does not have plants which may be delayed in retire-
ment. This is not a viable alternative to the proposed action.

9.1.1.3 Base-load operation of intermediate or peaking facilities

The applicant does not have intermediate facilities (ER, p. Q8.7-1), but does have one 1000-MW
pumped storage peaking facility (ER, p. 9.1-1). Such a facility cannot be operated as a base-
load unit. Therefore, this is not an alternative to the proposed base-load unit.

9.1.1.4 Reactivating or upgrading older plants

The applicant does not have older plants which may be reactivated or upgraded (ER, p. 9.1-1);
thus, it is not possible to supply the needed generating capacity by this means.

9.1.1.5 Conclusions

The staff concludes that there are no feasible alternatives not requiring creation of new
generating capacity to meet the projected energy requirements.

9.1.2 Alternatives requiring creation of new generating capacity

To determine whether the new generating capacity should be nuclear, the staff evaluated possible
alternative energy sources. Alternatives to the proposed 1200-MWe nuclear unit can be grouped
according to type in two broad categories: conventional energy sources and potential future
energy sources and systems.

9-1
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9.1.2.1 Conventional energy sources

The conventional energy sources evaluated include (1) oil, (2) natural gas, (3) water or
hydroelectric power, and (4) coal. These sources were evaluated with respect to their
availability and possible cost in the applicant's service area.

Oil

Oil provides nearly half of the energy consumed in the U.S.2 In recent years, domestic pro-
duction has not kept pace with consumption. Therefore, both the quantity and proportion of
our oil consumption derived from importation has steadily increased, reaching 40% in 1976 and
about 50% in the early months of 1977.3 In the state of New York,4 petroleum products provided
64% of all energy consumed in 1974; this consumption was dominated by imports.

This dependency on imports, expected to continue for many years,5'6 necessitates dealing in an
international oil market supplied mainly by the Middle East and North African countries, who
produce almost half of the world's oil. The availability and cost of imported oil are often
subject to the politically motivated production and pricing policies of these foreign producers.
The reliability of fuel supplies from such sources cannot be considered dependable over the
long term. Currently, the U.S. foreign trade balance-of-payment problems are seriously
aggravated by the 1977 annual expenditure of more than $40 billion for imported oil.

The rapid growth of oil consumption, both in the U.S. and around the world, has led to inter-
national concern about the potential depletion of the world's oil resources. Many industrial
nations have taken steps to reduce their future dependence on oil-derived energy. The U.S.
effort to control growth of domestic consumption has been led by the Department of Energy (DOE)
and is currently the major thrust of the President's National Energy Plan.2 This plan has three
principal objectives:

1. to reduce dependence on foreign oil and vulnerability to supply interruptions;

2. to maintain imports sufficiently low to avoid impacts of depletion of the world's
oil supply; and

3. to develop renewable and essentially inexhaustible supplies of energy to sustain
economic growth.

With respect to the international effort to control the growth of oil consumption, it is
recognized that transportation systems and certain industries, such as petrochemical and
fertilizer, are highly dependent on oil and its products with little or no choice for an alter-
nate resource. Thus, a major thrust of recent legislation and current national policy is
directed toward encouraging or directing electric utilities to switch to coal as a boiler fuel
when possible or toward limiting their use of oil when switching is not possible. In addition,
an oil-fired plant is not economically competitive at the current price of about $14 to $15/bbl
for imported oil (see Appendix I).

In summary, the staff finds that the uncertain nature of the oil supplies, their high cost, and
their importance in other aspects of the U.S. economy preclude consideration of oil-fired,
steam-electric, base-load power stations as an alternative to the 1200-MW Greene County Nuclear
Power Plant.

Natural gas

From an environmental standpoint, natural gas is the preferred fossil fuel because its sulfur
and ash contents are negligible. The demand for this energy form, however, has recently
exceeded its domestic availability in all but the few southwestern and west coast states where
it is produced. The total domestic consumption of natural gas increased 72.3% from 1961 through
19707 and accounted for more than one-fourth of the national energy consumption in 1976.3 Elec-
tric utility consumption of natural gas increased 113.4% during that period, with natural gas
accounting for one-third of the total fossil fuel consumption by electric utilities in 1970.
In contrast, natural gas provided only 16% of the total energy input and 3.3% of the energy
used for electric generation for the state of New York in 1974.4
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The results of a 20-year forecast made by the Bureau of Natural Gas for the Federal Power
Commission (FPC), published in 1972, indicate that the rate of development of natural gas
supplies, both conventional and supplemental, will be inadequate to meet current projections
of future demand.8 This prediction includes consideration of future prospects for additions
to domestic reserves, imports of pipeline and liquefied natural gas, Alaskan gas, and synthetic
gas from coal and liquid hydrocarbons. A successful program of development or implementation
was assumed for each of these major current or future supply programs.8

Recurring short-term shortages in the early 1970s and the projected probable long-term decline
of natural gas supplies resulted in priority-setting regulatory action by the FPC to restrict
the use of natural gas as an industrial or utility boiler fuel. 9 In addition, the Energy
Supply and Environmental Coordination Act of 1974 (Public Law 93-319 ESECA) provided the
Federal Energy Administration with the tools to prohibit or regulate the use of natural gas as
a boiler fuel in power plants and large industrial installations. These activities are now
under the jurisdiction of the Federal Energy Regulatory Commission in the DOE.

The failure of natural gas supply to meet demand is because of stimulation of demand and con-
strained resource discovery and development resulting from regulated prices that have become
artificially low when compared to those for competing fuels.' Deregulation of the price of
newly developed natural gas supplies is expected to stimulate supply and to restrain growth of
demand,6,10 thus eliminating the current shortage problems. However, deregulated prices
approaching $2.00/1000 ft3, which are typical in the unregulated intrastate market, would be
equivalent to the current cost of fuel oil and, therefore, too costly for boiler fuel. Con-
sequently, the staff finds that both the high price and the national policy to restrict growth
of demand for natural gas remove natural gas from consideration as a boiler fuel for a large,
base-load power station.

Hydroelectric

The Power Authority already operates the Niagara and St. Lawrence hydroelectric plants under
authority of the New York State Legislature (Power Authority Act, Ch. 772, L. 1931) and the
U.S. Congress [Public Law 85-159 (16 U.S.C. 833), Aug. 21, 1957].

Suitable hydroelectric sites to supply 1200 MWe do not appear to exist in the New York area.
The applicant's 2400-MWe Niagara Project was designed to develop essentially all of the avail-
able head of the Niagara River between Lakes Erie and Ontario and to use the entire amount of
water from the river made available to the U.S. for power purposes pursuant to the 1950 Treaty
between the U.S. and Canada. Development of additional generating capacity at Niagara would
therefore not provide additional energy that could serve as an alternate to that to be produced
by the Greene County Nuclear Power Plant.

The St. Lawrence Project, constructed jointly by the Power Authority and Ontario Hydro, was
designed to harness the full hydroelectric potential of the International Rapids section of
the St. Lawrence River. The sixteen units owned by the Power Authority have a total dependable
capacity of 800 MWe. It is essentially a run-of-river plant with water for power production
released from the Lake Ontario International Joint Commission. The project has been able to
fully use all water available for power production except for a few brief periods in 1973, 1974,
and 1976 when emergency releases greater than those prescribed by the regulation plan were made
to reduce the exceptionally high level of Lake Ontario during those periods. Therefore, devel-
opment of additional generating capacity at St. Lawrence would not provide additional energy
in lieu of that to be produced by the Greene County plant.

According to the Federal Power Commission, there is a total of 1292 MW of undeveloped hydro-
electric capacity in New York with an average annual energy production of 3.26 billion kWhr.
This potential is dispersed over 69 sites, the largest having a capacity of 90 MW. The average
capacity factor for these sites is only about 29% due mainly to the large seasonal variation
in streamflow at the sites. Many of the sites are suitable only for peaking capacity, which is
not a feasible alternative to a base-load facility such as the Greene County plant. The appli-
cant is studying the feasibility of installing up to 6 MWe of hydroelectric capacity in connec-
tion with operation of two of New York City's water supply reservoirs. 11

It is believed that development of much of New York's undeveloped hydroelectric potential is not
feasible because it is not economically or environmentally sound. Storage reservoirs are
required at some sites to provide a dependable flow of water. Some of these reservoir sites
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lie within the Adirondack Park and, therefore, development is precluded by the New York State

Constitution. Other sites would be so expensive to develop that the savings in fuel resulting
from the project would not offset the high initial cost.

Coal

Coal is the most abundant fossil fuel in the U.S., accounting for the 73% of the total recover-
able fossil fuels.12 Currently, its primary use is in the manufacture of steel and other
goods and in the generation of electricity. Coal supplied 54% of the energy used in thermal
power generation in 197013 but decreased to about 44% by 1975.14 In terms of contained energy,
electric utilities used about 66% of the coal consumed in the U.S. in 1975.13

In the state of New York, however, coal has played only a small role in recent years; for
example, in 1974, coal was used to generate about 14% of the electricity produced in the state.1s

National energy policy goals proposed by both Presidents Ford and Carter have included the
expanded use of coal, particularly for generation of electricity and production of synthetic
liquid and gaseous fuels. The National Energy Plan1 6 calls for nearly doubling the annual use
of coal by 1985. In combination with conservation, increased efficiency of energy-consuming
equipment, and use of renewable resources, the plan is expected to halt, or reverse, the trend
toward increased dependence on imported oil.

Based on these considerations of national policy and domestic availability, the staff finds
that coal is a technically feasible alternative fuel for the proposed power station for the
applicant's system. The economic and environmental considerations will be discussed in a later
section of this Statement.

9.1.2.2 Potential future energy sources and systems

Potential future energy sources applicable to central-station power generation may be the result
of technological developments that either improve energy conversion efficiencies and techniques
or unleash energy sources for new applications. Magnetohydrodynamics and fuel cells are
examples of energy-conversion techniques currently being investigated.

Energy forms from other conversion techniques considered include synthetic fuels and energy
released by combustion of refuse. The "new" energy sources considered in this evaluation are
(1) geothermal energy, (2) solar energy, and (3) controlled nuclear fusion. In addition, total
energy scenarios, which cover cogeneration, are also discussed.

Magnetohydrodynamics

Magnetohydrodynamics (MHD) is an engineering technique for more efficient conversion of thermal
energy into electrical energy using energy sources such as the fossil fuels or nuclear reactors.
The MHD generator is a heat engine that combines the features of a conventional turbine-
generator into a single apparatus by eliminating the turbine and replacing the rotating con-
ductor of a commercial generator by an electrically conductive plasma or fluid flowing in a
conduit through a magnetic field. MHD concepts include both open-cycle and closed-cycle systems.
In the open-cycle system, fossil fuel (most likely coal) is burned at sufficiently high tempera-
tures to produce ionized gas plasmas; conductivity is enhanced by seeding with conductive
ionized salts. In the closed-cycle system, ionized gases and/or liquid metals, heated by
fossil or nuclear energy, are caused to flow through the MHD generator.

As noted in the ERDA Final Environmental Statement for the Liquid Metal Fast Breeder Reactor
Program,'7 all MHD power generation concepts are currently in the development stage. A number
of laboratory- and pilot-plant-scale plasma-MHD generators have produced significant amounts
of power (several megawatts) for a few minutes at a time, whereas those employing liquid metal
systems have produced energy on a much smaller scale.

Attention has been directed toward testing various system components, but until recently, no
continuously operating MHD pilot plants have been built. In the spring of 1977, it was announced
that the University of Tennessee Space Institute (UTSI) had succeeded in burning high-sulfur coal
in an MHD plant to produce electricity while containing more than 95% of the sulfur without using
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an expensive desulfurization process.1 8 The UTSI researchers expect their coal-burning MHD
plant to have a conversion efficiency of 55% by combining the high-temperature MHD plasma
process with a conventional, lower temperature, steam-electric turbine generator. A second-
stage pilot plant, scheduled for completion in 1978, with a capacity of 3 MWe is currently
being built by UTSI. In addition, Soviet Union researchers have reportedly operated a natural-
gas-fired MHD plant based on the UTSI model for 250 consecutive hours.1 8 These advances in
MHD technology are believed by the UTSI researchers to offer significant confidence that MHD
may enter the commercial market sometime between 1985 and 1990.

However, until demonstration projects at much higher power levels are successfully completed,
the staff does not endorse MHD as an alternative to the proposed nuclear power plant in the
late 1980s.

Fuel cells

Fuel cells, which are similar to conventional electrolytic batteries, produce electricity
through the electrochemical reaction of hydrogen or hydrocarbon fuels (such as oil, gas, or
methanol) with oxygen. The electric conversion efficiency using currently proven electrolyte
solutions is only about 35 to 40%. However, the packaged, modular design of fuel cells permits
the application of this technology to dispersed siting at point of use, such as industrial
plants, integrated commercial-residential complexes, and utility substations.19 In the first
two siting examples, the reject heat may also be readily applied to process or space heating
and cooling systems, thus increasing the overall fuel-use efficiency. In the utility applica-
tion, the fuel cell can be operated as an unattended load-following device, thus reducing the
quantity of centralized base-load capacity required and substituting for the more complex turbine
or diesel-type peak-capacity generating units.

Fuel-cell research peaked during the early 1960s when the problem of providing electric power
for space vehicles was a critical issue. Research and development then declined until the
energy crisis developed in 1974 and the Federal government began to expand its interest in
developing a greater variety of energy sources.

In 1976 the U.S. Energy Research and Development Administration (now the Department of Energy),
the Electric Power Research Institute (EPRI), and United Technologies Corporation announced
their intent to construct a 4.8-MWe fuel-cell demonstration plant.20 This effort is expected
to result in a certified module of a fuel-cell power plant by about 1980 and to help with the
introduction of larger plants shortly thereafter. Consolidated Edison in New York City has
been chosen to operate this demonstration plant beginning sometime in 1978.21

Current research also involves the investigation of higher temperature electrolytes.22 If
these developments are successful, the efficiency of fuel use, considering the total energy
concept contemplated, could be significantly increased.

Although fuel cell technology offers unique possibilities for increased energy efficiency and
environmental advantages associated with dispersed siting and reduced gaseous pollution (fuels
are not burned), the question of commercial acceptability and economic viability remains to be
answered through demonstrations in the next five to ten years. Considering the 4.8-MWe power
level of demonstration models proposed for the near future, the staff does not believe that fuel-
cell power plants can be considered as an alternative to central-station plants planned for
operation in the late 1980s. Also, widespread use of fuel cells is not likely until liquid or
gaseous fuels derived from coal are also available. There is no firm development date for
these fuels. Thus, fuel cells in broad use throughout the energy-consuming sectors are unlikely
to reduce significantly the need for conventional electrical generation before 1990.

Synthetic fuels from coal

Synthetic fuels from domestic coal cannot be considered as an alternative source of energy for
the time period under study because the processes for producing most of the synthetic fuels are
in the developmental or prototype stages. In a 1973 study,23 the National Petroleum Council
concluded that production facilities for synthetic liquids and gases from coal could not be
developed fast enough to replace the nation's expanding imports of petroleum. Coal gasification
and liquefaction plants represent complicated engineering processes not previously tried in the
U.S. Prototype facilities have been proposed or are under construction to test processes and to
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delineate potential problems, but operation is still in the future. Commercial development
leading to a significant production capacity of synthetic fuels is not currently committed,
although a gasification plant for 1.4 x 106 m3 (5.0 x 107 ft3) of synthetic gas per day will
be built by the DOE and Memphis Light, Gas, and Water Division for operation in the early
1980s.24

Two important problems in the development of synthetic fuels are economics and the environment.
It has been estimated that synthetic fuels would cost the equivalent of $15/bbl of oil (1975
dollars).25 A recent information overview has pointed out the environmental hazards, including
the potential leakage of cancer-inducing polycyclic aromatic hydrocarbons during the production
of synthetic fuels.?6

In 1976 Mobil Oil Corporation Senior Vice-President Dayton H. Chewell stated, at the Third
Energy Technology Conference in Washington, D.C., that synthetic fuels will supply about 2.5%
of the nation's energy needs by 1990.2 No significant developments have occurred to alter his
prediction.

Oil shale

Oil shale is the second most abundant source of energy available in the U.S., exceeded only
by coal. Vast oil-shale deposits exist in the Green River area of Colorado, Utah, and
Wyoming.25 This area covers about 41,400 to 44,000 km2 (16,000 to 17,000 sq miles) of land
and is estimated to contain some 2.6 trillion barrels of potentially recoverable oil. Although
not included in the published figures on "proved reserves," the shale oil in the Green River
area is much greater than the oil in the entire Middle East.28

Shale oil, however, is not expected to play a major supply role between now and the 1980s.
Production was estimated to begin at about 50,000 bbl/day in the early 1980s and to reach
perhaps 250 to 500 thousand bbl/day by 1985, if production problems are overcome.28 However,
this estimate now appears overly optimistic because large-scale development has been slowed
pending commercial economic feasibility. Finally, ARCO President Thorton Bradshaw believes
that limited water availability will limit ultimate shale-oil production capacity to near
2.5 million bbl/day unless new technology is developed.29 This amount will only help to hold
the level of imports of petroleum to current levels but will not reduce the nation's dependence
on imports. 30 Thus, as a supplement to the nation's oil reserves, oil shale is not expected
to result in increased future use of oil as a boiler fuel in the New York State area.

Geothermal energy

In the U.S., there are basically four types of geothermal energy reservoirs: steam, hot water,
abnormal pressure zones, and hot rock. The most convenient and economical form of geothermal
energy for electric power production is steam. However, dry steam reservoirs are known only
in the Larderello-Mt. Amiata region of Italy and at The Geysers in California.31 At 500 MWe,
The Geysers is presently the largest geothermal power plant in the world. Hot-water reservoirs
are the most common type, but the areas in the U.S. meeting the criteria for classification as
known geothermal resource areas are found primarily in fourteen western states.32

Geopressure zones are subterranean sedimentary basins of highly porous sands saturated with
fluids (salt water) at high temperature and pressure. The confined fluid supports most or all
of the weight of the overburden. These zones are thought to occur as a result of normal heat
flow from the earth's mantle. Uncompacted clays in the overburden serve as insulating layers
and inhibit thermal conduction to the surface. As a result, temperatures up to 290*C (554F)
and pressures up to 1000 atm have been measured in these systems, which are located principally
at depths of 1 to 2 miles beneath the U.S. Gulf Coast.33,3 The only major known abnormal
pressure or geopressured strata zones in the U.S. are in the northern Gulf of Mexico basin.35

The two main areas of geopressured strata are in southern Texas and southern Louisiana, extend-
ing offshore in both areas. Geopressured strata have also been reported in Mississippi.35

Because technology to use the resources from the geopressured strata is only now being inves-
tigated,36 commercial feasibility is improbable before 1990.

The greatest promise for large-scale development of geothermal energy lies in the use of the
heat content of hot rock. The western part of the U.S. holds excellent prospects for finding
enormous hot-rock formations. Research on this problem has been conducted at the Los Alamos
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Scienfific Laboratory in New Mexico.37 However, current activities in the national effort
directed toward the use of the heat content of hot rocks primarily involve assessment of
resource availability and preliminary development of hardware for heat recovery.36 Thus,
significant use of the hot-rock resource will probably not occur until sometime in the 1990s.

Because the New York State area is not recognized as a region containing geothermal resources
currently capable of use with existing technology, the staff has concluded that geothermal
energy is not a practicable alternative for the applicant.

Municipal solid waste

A small, but useful, source of energy exists in the refuse generated in this nation each year,
and many cities and counties in the U.S. are studying ways to take advantage of garbage as a
source of energy. In addition, converting the combustible portion of solid waste to energy
reduces the need for sanitary landfills.

Three generic procedures are considered for using municipal and industrial wastes:

1. Converting garbage into fuels, such as oil, methanol, synthetic natural gas, or fuel
gas. (Municipal sewage and animal wastes can also be used.)

2. Combustion of garbage to provide steam or hot water for industrial processes or
space heat.

3. Combustion of garbage in steam-electric power stations, usually as a fuel supplement
in coal-fired plants.

The conversion of wastes into gaseous or liquid fuels is being studied by many private organiza-
tions and governmental agencies. Most of the activity, however, consists of research into the
processes involved and study of relatively small demonstration projects. Progress in this
area appears to offer hope for successful commercial use of some processes within the 1980s.

Combustion of municipal solid wastes to obtain process steam or hot water is a technologically
proven concept. For example, in Europe some units have been in operation since before World
War 11.38 The adoption of these processes in the U.S. is dependent on factors such as economics,
institutional and legal problems, and government encouragement. Examples of current energy-
from-refuse projects can be found around the country. In Tennessee the city of Nashville has
a refuse-fueled steam supply system providing space and process heat to a portion of the
downtown area,39 and in Crossville, Tennessee, a local industry is installing a boiler to
obtain process steam while burning 60 tons per day of waste collected by the countywide collec-
tion system.40

Wheelabrater-Frye is involved with several projects for burning municipal wastes: for example,
a 1200-tons-per-day operation near Boston, Massachusetts, to provide process heat to a local
industry,41 and another project at a central New Jersey location in conjunction with Jersey
Central Power and Light Company.42

The use of refuse for supplemental fuel at coal-fired, steam-electric power stations is also
a proven technique. An existing model for the design and operation of large, dry-materials
separation plants is the existing 300-tons-per-day material separation plant being operated by
the city of St. Louis in a cooperative program with the Union Electric Company. The city
collects and processes refuse by dry shredding and magnetic separation and then delivers the
shredded waste to Union Electric, where it is burned in the furnaces of two 125-MWe steam
generators. Pulverized coal is the primary fuel for these boilers, and 10 to 20% of the total
heat input is derived from refuse.43

Examples of current proposals are (1) 2000-tons-pwer-day project of Monroe County, N.Y., to
supply shredded fuel to Rochester Gas and Electric Company boilers44 and (2) a 700-MWe coal-
fired plant of the Power Authority of the State of New York (PASNY) at Arthur Kill, which will
be able to burn 2100 tons of refuse per day,45 thus substituting for about 15% of the coal
requirement.

The use of refuse as the primary fuel for power generation is not a likely energy source.
Potential problems associated with the daily collection of refuse and delivery to the power
plant suggest that the dependability of a fuel supply is questionable. In addition, stockpiling
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garbage in order to provide dependability introduces potential health- and aesthetics-oriented
problems. Finally, although the cost of refuse may be low relative to the cost of coal, the
capital costs and operating and maintenance costs can be higher than present generation coal-
fired plants.46

To place energy-from-refuse in perspective for the applicant's service area (the state of New
York), the following calculations illustrate that solid wastes can contribute only a small por-
tion of the state's energy requirements. The estimated population for 1974 for the state of
New York was 18,111,000.7 For this calculation, collection of refuse from 100% of the popula-
tion is assumed to give the maximum value for energy recoverable from solid wastes. Assuming
3 lb of burnable waste per capita per day and 4700 Btu per pound,43 100% collection would result
in the availability of about 93.2 trillion Btu per year from refuse. The total energy consump-
tion for the state of New York in 1974 was 4,054 trillion Btu," with about 29% used to generate
electricity. Therefore, if all of the refuse in the state could be collected and converted to
useful energy, it would supply only about 2.3% of the state's total energy consumption, or
up to 8% of the electricity produced. Since 100% collection would be impracticable, the
actual energy recovered would be less than indicated above. Finally, energy consumption
is growing faster than the population. Thus, the potential fraction of energy derived from
burnable waste is expected to decrease in the future. These calculations illustrate that
recycle of refuse will not contribute substantially to reduce requirements for electricity or
other conventional energy sources.

Assuming that a 1200-MWe power station requires 10,000 Btu/kWhr (heat rate), the annual elec-
tricity production at 60% plant factor requires about 63 trillion Btu. Thus, the refuse
recovered in the state of New York would fuel only 1 1/2 base-load power stations comparable
in size to one unit of the proposed nuclear facility. Considering the probable higher capital
and operating and maintenance costs and the expense of delivering the refuse from the large
area involved, refuse does not appear to be a viable option as a primary power plant fuel in
the state of New York.

Controlled nuclear fusion

It has been estimated that an orderly research and development program might provide commercial
fusion power by about the year 2000 and that fusion could then have a significant effect on
electrical power production by the year 2020.48

Fusion program activities based on the traditional magnetic plasma confinement technology49 are
now aimed at constructing and operating the experimental Tokamak Fusion Test Reactor (TFTR) at
Princeton University by 1981 or shortly thereafter.50 ,51 The Federally directed program plans
include a prototype experimental power reactor (PEPR) by the mid-1980s, an experimental power
reactor (EPR) by about 1992, and demonstration of a tokamak-type fusion power reactor of several
hundred megawatts by about 1998.51 Utility industry application of fusion energy is improbable
for possibly another decade after the demonstration, or early into the next century.49

Recent research also includes efforts at Lawrence Livermore Laboratory toward achieving fusion
of deuterium and tritium by laser beam heating.52 This process, called "inertial confinement,"
offers an alternative to magnetic confinement. Whereas recent results have been rapid and
dramatic, inertial confinement technology is some years behind magnetic confinement and is not
currently included in the national fusion-power demonstration-program plan for this century.50

Considering the proposed 1998 demonstration of a fusion power reactor and the many scientific
and engineering problems remaining to be solved49 to meet this goal, the staff concludes that
fusion power is not an available alternative energy system for the proposed power plant.

Solar energy

Solar energy is recognized as an inexhaustible natural resource that can be used to reduce the
world's dependence on depletable resource fuels, such as coal, oil, natural gas, and uranium.
In addition, the need to reduce U.S. dependence on imported oil has resulted in various
Federal legislation 53-56 that mandates research, development, and demonstration leading to the
increased application of solar energy. The recent proposed National Energy Plan5 7 has placed
even stronger emphasis on Federal policy and financial support for demonstration of the use of
"renewable and essentially inexhaustible sources of energy for sustained economic growth."
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There are many approaches to the collection of solar energy for the production of electricity
or as a substitute for electricity and other energy forms. In addition to direct radiation,
solar energy manifests itself as wind, ocean thermal gradient, and photosynthesis. However,
there is considerable variation in the estimates of the contribution that solar energy might
make to our energy needs. A recent summary58 showed that the average national contribution of
solar energy by the year 2000 could be about 7% of national energy requirements and 10% of
national electricity consumption, with a range of plus or minus a factor of 2 for each.

In the following discussion, the staff summarizes the current status of development and demon-
stration to use the various solar energy forms and assesses the likelihood and time frame of
commercial use of these developing energy technologies.

Solar thermal conversion. Solar thermal conversion systems to provide heat or to generate
electricity have been studied for many years by private researchers with funds too limited to
sustain a program leading to commercialization. Federal involvement in research and development
of solar energy applications began to increase in 1971 upon the realization that cheap energy
resources were being depleted too rapidly. Since the 1973 oil embargo, Federal funding has
increased significantly for research and demonstration of solar thermal conversion applications
in the areas of electricity production, process heat, and heating and cooling of buildings.
The technological concepts to convert solar radiation to thermal energy and then to electricity
have been developed, but they are not economically competitive with conventional methods of
electric power generation.

The central receiver concept58,59 consists of a field of individually guided mirrors (heliostats)
that reflects the solar radiation to a receiver on top of a tower. In the receiver, the solar
energy is absorbed by a circulating fluid that drives a conventional steam turbine-generator or
can be stored for later use.

The distributed collector concept58 consists of an assembly of parabola-shaped troughs whose
mirror-like surface reflects the sun's rays onto a pipe that is located at the focal point of
the parabola. The fluid flowing in the pipe transfers the absorbed energy to a thermal storage
system or to a turbine-generator system.

The central receiver system is inherently more efficient than the distributed collector system
because it is capable of heating the working fluid to higher temperatures.58 In 1974, system
studies sponsored by the Energy Research and Development Administration (now DOE) also found
that the central receiver system with its higher conversion efficiency and less complex plumbing
resulted in the most cost-effective and most-likely-to-succeed approach to solar-energy-produced
electricity.60

Current DOE programs are designed to assist industry in the research and development of improved
and cheaper system components leading to the demonstration of economic feasibility of plants of
the central-receiver solar-thermal-conversion type.61 Thus far, a 5-MWt solar-thermal test
facility has been placed in operation near Albuquerque. This facility provides the means to
test system components such as the central receivers, mirrors and tracking equipment, and
thermal storage concepts. The next step in the program includes a 10-MWe solar-thermal central-
receiver pilot plant to be built by 198061 at Barstow, California, by DOE in conjunction with
Southern California Edison, the Los Angeles Department of Water and Power, and the California
Energy, Resources, Conservation, and Development Commission.59 The final Federal goal is to
develop, in conjunction with industry, a 100-MWe demonstration plant for operation by about
1985.61

Economic, environmental, and institutional problems combine to form a considerable barrier to
the introduction of solar-electric power plants into the power generation mix of private
utilities. Based on extrapolation of the 10-MWe pilot plant to commercial scale, the produc-
tion cost (in 1977 dollars) of electric energy has been estimated to be in excess of 100 mills/
kWhr,59 which is more than five times the current cost of electricity using nuclear or fossil
fuels. In terms of land use, the 10-MWe pilot plant will use more than 30 ha (73 acres) for
the heliostat system.59 Thus, a 100-MWe commercial plant would use more than 296 ha (730 acres),
which is much more land than a nuclear or fossil-fueled power station uses for upwards of
1000-MWe capacity. It has also been noted that construction of a central-receiver solar-
thermal power plant would be labor-intensive, using about 10,000 man-years to construct a
100-MWe plant.60 Because a conventional 1000-MWe power station requires about 5000 man-years
of labor, construction of the solar-electric plant is about twenty times as labor-intensive.
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The solar-electric concepts have been developed for the southwest region of the U.S. where the
solar input and meteorological factors combine to form the best solar plant siting conditions.
As a result of the less favorable climatic conditions in New York, a 100-MWe installation would
be significantly larger than the plant located in the southwest. The capital costs, land use,
and labor intensity would also increase proportionately.

Because an economically viable solar-electric power plant will not be available until after
1985 in the southwest and probably much later for the New York area, the staff finds that
solar-thermal conversion for production of electricity is not a viable alternative to either
the proposed nuclear plant or its fossil-fuel alternatives.

Production of process steam and hot water for industrial and agricultural application is a
potentially important use of solar radiation as an alternative to current use of fossil fuels
and electricity. Evaluation of energy consumption patterns indicates that industry accounts for
about 40% of national energy consumption,62 ,63 and agricultural pursuits use about 2%.62 In
both cases the major share of energy is derived from fossil fuels.

A breakdown of the industrial energy use indicates that about 68.4% is used for process steam
and direct heating application and about one-half of this amount can be met with concentrating
solar collectors with fluid temperatures up to 288*C (550*F). 63

The national policy to attain independence from imported oil includes programs62 to encourage
individuals and industry to participate in' development of solar-thermal conversion systems
designed to substitute for fossil fuel use in industrial and agricultural thermal processes.
The Energy Research and Development Administration (now the Department of Energy) estimated
that about 10% of industrial energy could be supplied by solar-thermal energy by the year 2000.62
This estimate is consistent with market penetration studies for industrial application of solar
energy.63 ,64 ERDA also estimated that 50% of agricultural energy use might be met by solar
energy in the year 2000.60

Electricity provides only about 5% of the energy used to meet industrial thermal process require-
ments.65 Thus, the use of solar energy in industrial (and agricultural) applications is designed
primarily to replace fossil fuels, and it is presently not clear that this use of solar energy
will have a measurable impact on the demand for electricity or the need for base-load power
plants. However, with the cost of fossil fuels increasing relative to the cost of electricity,
there is potential for increasing the use of electricity in industry and agriculture. Solar-
thermal energy, therefore, could compete with electricity as the substitute for fossil fuel use
and could have an influence on the need for additional generating stations.

The basic engineering and technological principles related to use of solar radiation for space
heating and cooling of buildings have been demonstrated. For example, hot-water systems were
used extensively in Florida beginning about 1923.66 Competition from low-cost systems using
convenient fossil fuels led to their near-extinction by the early 1960s. Rising fuel prices
and potential shortages or supply interruptions have led to renewed interest in solar energy
as a reliable and possibly cheaper energy supply. Recent developments range from small hot-
water heating units to integrated systems for homes and commercial buildings. Solar-energy-
absorption techniques include the use of both passive structural members and dynamic (active)
forced-fluid systems. Demonstrations of solar heating and cooling systems for residential and
commercial buildings have become too numerous to list, but examples include designs by
individuals,67 institutions,68 and builders.69

The manufacture of solar collectors has expanded tremendously; for example, 1975 production
was five times greater than that in 1974,70 although the solar thermal energy collected with
this collector capability would have heated less than a thousand residences, or less than 0.1%
of the typical national requirement for new residences. Thus, a significant expansion of a
manufacturing capability for solar collectors and ancillary equipment would be necessary in
order to replace appreciably fossil fuels and electricity as energy resources for heating and
cooling of buildings.

The National Program for Solar Heating and Cooling,71 which is related to residential and com-
mercial applications of solar energy, includes the following goals: (1) demonstration of
technical feasibility of existing solar energy systems in both new and retrofit installations
when and where specific applications are competitive and (2) research and development to improve
the performance of solar energy systems, including energy storage, which leads to lower costs
and a favorable competitive position for a wide range of building types throughout the nation.
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This national plan stipulated a target of solar energy applications in 1% of annual building
starts by 1980 and in 10% of annual building starts by 1985 in addition to some retrofitting.7 1
Achievement of these targets would result in an accumulation of solar energy systems capable of
providing an energy supply equivalent to 100,000 bbl of oil per day,71 or about 1% of residen-
tial and commercial space-and-water-heating energy requirements.65 Because electricity currently
supplies only about 13% of these space-and-water-heating energy requirements on a national
basis,65 and only about 2% of the 1970 heating requirements in New York,72 it does not appear
that solar energy systems will have an appreciable impact on the demand for base-load elec-
tricity for residential and commercial thermal-energy requirements by 1985. However, to the
extent that electricity can, and probably will, substitute in the long term for some portion
of the residential and commercial thermal-energy requirements currently supplied by gaseous
and liquid fossil fuels, solar systems can provide an additional alternative, particularly
valuable in their use of a renewable energy source.

Photovoltaic conversion. Solar energy can be converted directly to electricity by means
of solar cells using photovoltaic conversion, which does not involve moving parts, circulating
fluids, or consumption of fuel resources. The theoretical maximum conversion efficiency of
silicon solar cells is 23%, and efficiences of 16% have been obtained.73 However, photovoltaic
conversion is not economically attractive because of the high cost of silicon solar cells.

The Energy Research and Development Administration paid about $21,000/kW for solar cells in
early 1976 and about $15,500 later in the year.74 Julius Heldman of Shell Oil Company indicated
that his firm intended to increase production capability in 1977 and thus to reduce unit costs
to about $5000/kW,75 which is still much too high for any use except for unattended power
supplies in remote locations.

The current DOE solar-electric-conversion program includes research and development directed
toward 1- to 4-MWe demonstration plants with array costs under $500/kWe.76 Research efforts
will be directed toward crystal growth, encapsulation, concentrators, and the production of
low-cost silicon arrays, with emphasis on the use of automation and efforts to reduce material
cost. It is estimated, however, that solar cell costs must be reduced to about $200/kWe before
they will be economically feasible for large-scale power generation. These goals are not
expected to be reached before the mid-1980s.74 Therefore, base-load power production using
photovoltaic conversion devices is not expected to be economically feasible as an alternative
to the Greene County Nuclear Power Plant.

Wind energy. Wind energy can be converted to electric energy for direct consumption or
used to electrolyze water and produce hydrogen for use in fuel cells or thermal-electric gen-
erating stations. In a report to Congress, W. L. Hughes, head of the school of electrical
engineering at Oklahoma State University, stated that wind generation cannot totally replace
power plants using oil, gas, coal, or nuclear fuel. 77 The role of wind power in solving the
energy crisis depends primarily on the development of economical, commercially available, energy
storage systems. The most significant possible use of wind power would be to pump electricity
into existing electric transmission systems when the wind is blowing.78 The limiting factor
in the large-scale direct application of wind power is a combination of available wind energy
and possible weather modification.

The current DOE national solar-electric-conversion program includes research and development
of three general sizes of wind-energy devices. These are small machines for farm use, large-
scale experimental units (over 100 kW), and multiunit facilities (clusters for multimegawatt
scale).76 Under DOE sponsorship the National Aeronautics and Space Administration (NASA)
designed and is operating a 100-kWe horizontal-axis wind turbine generator at its Plum Brook
Station at Sandusky, Ohio.79 The capital cost of this first-of-a-kind test model with its
125-ft-diam twin-bladed rotor was $5500/kWe of rated capacity, but the cost of the following
200-kWe test models is estimated at $2340/kWe. A six-story-high vertical-axis wind turbine
with an output capacity of 60 kWe is being designed at Sandia Laboratories in Albuquerque, New
Mexico, as part of the DOE wind-energy program. 80 The output from the generator will be
60-cycle ac power that can be synchronized with grid requirements of existing power distribution
systems. Recently it was announced that Boeing will build a 2.5-MW wind turbine under a joint
program of ERDA (now DOE) and NASA.8 1 The unit, which is the largest in history, with blades
spanning 300 ft, is scheduled to be built in 1979 at a site with a mean speed of 23 km/hr
(14 mph).
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These examples illustrate that wind-powered large-scale electrical generation facilities are
only now in the stage of design, development, and testing of experimental prototypes. Demon-
stration of multimegawatt-scale machines (10 to 100 MWe), including site certification and
completion of system dynamics studies, may be possible in the early 1980s.82 Information
obtained from such demonstrations would include estimates of the economic, environmental, and
operational feasibility of wind-powered power stations. In order to make use of wind power for
base-load electric power generation, energy storage facilities would also have to be included
in utility system design. Currently, only pumped storage facilities are technologically avail-
able. Research and development on other large-capacity energy storage systems such as batteries
or flywheels are presently under way, but economic acceptability has not been demonstrated.
Generation and storage of hydrogen is possible, but methods for production of electricity
using this fuel have not come into practice in the power industry.

Because the Greene County Nuclear Power Plant lies in a general area where mean annual wind
power is high (about 400 W/m2),83 wind power has long been advocated as a source of energy.
Therefore, it is of interest to place application of wind-powered generators in perspective.
Based on the 2.5-MWe, 300-ft-diam, prototype wind-powered generator, about 480 units would be
required to substitute for the 1200-MWe Greene County Nuclear Power Plant. Assuming a 1000-ft
spacing of wind-powered generators to minimize interference between the wakes (perturbed air
flow) of adjacent units, an area of approximately 41 km2 (16 sq miles or 4 miles square) would
be required. With respect to favorable mean annual wind energy, the preferred location for
wind-powered generators in New York State is along exposed mountain tops and ridges.83 Another
possible location might be along the shorelines of Lakes Erie and Ontario.

Obviously, applications of wind power have the potential for considerable land-use conflicts and
aesthetic impacts in a highly scenic region where these concerns are already highly visible
in regulatory proceedings. Such a large number of large wind machines would be especially
aesthetically undesirable in or near the Catskill and Adirondack mountains.

Because demonstration and commercial availability of wind-powered central power stations with
energy storage facilities are not expected before the middle 1980s, the staff has concluded that
wind cannot be considered a viable alternative source of energy for the proposed 1200 MWe of
base-load generating capacity. With respect to land use and aesthetics, the staff suggests that
public acceptability may not be forthcoming.

Ocean thermal gradients. The difference [%20*C (%36*F)] in water temperature at the sur-
face of the ocean and a few thousand feet below the surface can possibly be used to generate
electricity in a conventional heat engine. A collection of heat engines moored on 1.6-km
(1-mile) spacings along the length and across the breadth of the Gulf Stream off the south-
eastern coast of the U.S. might provide an annual energy production of 26 x 1012 kWhr,84 or
ten times the current national consumption. This electricity could be transmitted to shore
by undersea cables, used to make hydrogen for transport to land-base consumers, or used onboard
for production processes such as aluminium smelting.85 A 15-year research and development
program was proposed by the National Science Foundation in 1972 to study the technical and
economic problems that could influence large-scale use of ocean thermal differences.84

With the small temperature difference available, the thermal-electric conversion efficiency is
less than 5%.86 Thus, very large quantities of warm and cold water must be pumped through the
system in order to produce significant power.87 The mechanical systems required to process
the large volumes of water might be an order of magnitude larger than the components in a con-
ventional steam-electric power station. This system size combined with the ocean environment
suggests that the following problems must be resolved:87 (1) reliability of massive heat
exchangers, (2) effects of corrosive environments, (3) parasitic power pumping losses, (4) bio-
fouling, (5) underwater maintenance, (6) development of deep-water pipes, and (7) environmental
impacts related to mixing large volumes of deep ocean water with surface waters.

In addition, the massive plant size with attendant large capital cost results in annual energy
cost estimates higher than conventional generation costs.87  In mid-1975, three separate
research teams claimed to have proved the feasibility of building offshore power plants that
use natural differences in ocean temperatures to generate electricity; the teams are seeking
Federal funding for a pilot power plant off the coast of Florida or Hawaii.88 The estimated
costs range from $45 million to $210 million for a lOO-MWe plant and $425.6 million for a
160-MWe plant. The Federal solar-electric-conversion program89 includes research and develop-
ment on components for ocean-thermal energy conversion (OTEC) plants with the emphasis on
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solutions to the problems enumerated above in addition to development of more efficient heat
exchangers. Availability of more efficient heat exchangers should lead to reduction in size of
many of the system components and should result in reduced capital costs.

Construction and operation of OTEC demonstration plants leading to commercialization of the
concept are not expected in the near future. Furthermore, OTEC plants will not be sited near
New York and thus cannot be considered a viable alternative to the proposed nuclear facility.

Photosynthetic materials and organic wastes. Photosynthetically produced organic material
(grown specifically for use as fuel material) and organic solid wastes (including sewage) can
either be burned directly to produce steam in equipment similar to that used with coal or can
be used to produce liquid or gaseous fuels.90 To be burned directly, these fuels must first
be dried in order for combustion to be self-sustaining. If the organic material has a high
water content, the energy required for drying prior to combustion may equal or exceed the heat
content of the material itself. The growing of plants for energy generation is relatively
inefficient because the solar conversion efficiency of the photosynthetic process is seldom
over 3% during the growing season. Therefore, the amount of land required for a given energy
output is very high. Based on a heating value of 7500 Btu/lb of dry plant tissue and yields
of 10 to 30 tons of biomass per acre per year, the land required for a 100-MWe organic-fired
power plant would be between 65 and 130 km2 (25 and 50 sq miles),90 or 780 to 1560 km2

(300 to 600 sq miles) for a plant equivalent to the proposed Greene County Nuclear Power Plant.

Based on southern softwood forests and kraft pulp mill operation, Szego and Kemp assumed a
softwood growth yield on a sustained basis of 2 cords (5 tons) per acre per year to determine
that about 2.6 km2 (1 sq mile) of managed forest would be required per megawatt electric
capacity at 55% load factor.91

According to the Szego and Kemp study, a wood-fueled plant the size of the proposed nuclear
plant would require a managed forest area of about 3110 km2 (1200 sq miles), which would be
equivalent to a square of about 56 km (35 miles) on a side. This area is equivalent to about
2.4% of the entire area of the state of New York and is about three orders of magnitude larger
than the site of the proposed nuclear station.

It has been estimated92 that wood fuel could be obtained from managed tree farms (silviculture)
at current production costs ranging between $1.50 and $2.50 per 106 Btu in the northern area of
the U.S. Comparable current costs of coal delivered to coal-fired power plants in New York
State range between $1.27 and $1.53 per 106 Btu. Only intensive silviculture development, which
might lower the wood fuel production costs to the range of $1.00 to $1.60 (1976 dollars) per
106 Btu,92 would make wood-fueled power plants competitive with coal-fired plants. Since there
is no large silviculture energy form in existence,92 wood-fueled power plants are not con-
sidered a near-term viable alternative to proposed coal-fired or nuclear stations in the New
York area.

At the current technological level of silviculture, the major opportunity for wood fuel in
electric generation may be in the categories of retrofit of small oil- or gas-fired plants
where wood fuel is competitively priced and co-firing with coal to reduce sulfur oxide emission
control costs.92

The technical process of bioconversion of organic material into liquid or gaseous fuels has
been generally understood for many years, but the technological feasibility and the economic
acceptability have been seriously studied only recently. Examples of these processes include
production of methane from human and animal excrement,93 ethanol or synthetic fuel oil from
plants94 and industrial plant wastes,95 methanol from coal or plants, 96 and ethanol from natural
gas. Euthusiastic proponents believe that production of methanol96 and synthetic fuel oil94

using forest and agricultural products specifically grown for the purpose can effectively
substitute for the natural crude oil consumption committed to gasoline production.

A product called gasohol composed of 90% gasoline and 10% alcohol (methanol or ethanol) is
being test marketed in some midwestern states at a price slightly higher than the gasoline
equivalent. However, it can be shown that replacement of 10% of the current national gasoline
consumption of about 2.5 billion gal/year97 would require either 54 million tons of coal (about
10% of domestic coal mining efforts97) to make the methanol or 4 billion bushels of corn (about
80% of domestic corn production98) to make the ethanol.99 The dedication of such a large amount
of resources combined with the need to build the necessary alcohol production facilities makes
any near-term, large-scale commercial marketing of the gasohol product highly speculative.
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Finally, methanol or ethanol are not reasonable candidates for base-load power plant fuels.
First, it is not reasonable to commit coal to produce the more expensive methanol for power
plant use, when coal-fired plants are generally not economically competitive compared to a
nuclear power plant. Second, based on a production efficiency of 2.6 gal of ethanol per
bushel of corn and an energy content of about 75,000 Btu per gallon of ethanol,99 a 1200-MWe
ethanol-fueled power station with a heat rate of 10,000 Btu/kWhr operating at 60% capacity
factor would require an annual commitment of about 300 million bushels of corn, or 5 to 7% of
the current national production of corn.98

Generally, bioconversion of waste materials into useful energy forms is not expected to provide
a significant fraction of the.nation's energy requirements. For example, anaeorobic fermenta-
tion to methane of the entire amount of organic solid wastes believed to be economically
recoverable would represent a recovery of 3.6 to 7.8 x 1014 Btu/year, or approximately 2 to
3% of the yearly consumption of methane in the U.S.,90 or less than 1% of the total national
energy consumption. However, these processes do provide useful methods of reducing the growing
problem of waste disposal.

On a site-specific basis, bioconversion processes provide the user with a method to dispose of
wastes, to create a supplemental energy resource, and potentially to reduce operating costs.
To the extent that these processes are adopted in the future locally or regionally by munici-
palities and industries, the demand for electric energy might be reduced. Currently, a
numerical evaluation of this effect is not possible.

Cogeneration

Cogeneration is defined as the process in which both electrical power and useful heat flows
(e.g., process steam) are produced in dual-purpose installations. Cogeneration facilities
can generate given heat and electricity flows with considerably less fuel than would be required
to produce the same quantities of energy independently. Thus, with cogeneration a utility
could adapt to produce and sell process steam to nearby industries. Conversely, industries
producing and using process steam could install electrical generating equipment as a topping
cycle to produce by-product electricity, which could both supply in-house needs and provide
an excess to be sold to utilities. The practicality of cogeneration however, is governed by
technical, institutional, and financial relationships.

Cogeneration of by-product steam. Electrical utilities use high-pressure steam (e.g.,
900 psia) that is exhausted from turbines at a very low pressure (e.g., 0.1 psia) to the
condensers and is of too low a heat quality for process use. When steam is extracted from the
turbine at a higher pressure suitable for process steam applications, a decrease in electrical
power generation occurs. To maintain the established electrical power output, larger boilers
and turbines must be installed to compensate for the higher steam-exhaust pressure. Retro-
fitting of an existing steam plant with larger boilers and turbines to provide process steam
would be extremely expensive as well as being technically difficult at many sites. Therefore,
cogeneration by a utility or an industry to supply by-product steam seems most feasible for new
generating facilities.

Another constraint is the maximum distance that steam can be transported economically is about
16 km (10 miles), and this distance applies only for very large steam flow rates, that is,
4 x 106 lb/hr or more. As the flow of steam is decreased, the economically feasible transport
distance is also decreased.100"0' Consequently, a process steam consumer must be located in
the vicinity of the utility producing steam, and enough consumers must be located within a
reasonable transport distance to use effectively the quantities of steam produced.

Industries having large steam demands - that is, petrochemical manufacturing and petroleum
refining - could be supplied by larger centralized base-load-type steam plants. Where numerous
smaller industries might be served, the utility could install smaller decentralized plants using
standard design of 10- or 20-MW modules, alone or in combination, to minimize cost, as suggested
in a study102 by Public Service Electric and Gas Company of New Jersey.

In a current site-specific study, the Stone and Webster Engineering Corporation is looking at
alternate designs and costs of one or more cogeneration plants for Gulf State Utilities. 1 3
Gulf State officials hope that the study, funded for $120,000 by DOE, will lay the engineering
groundwork for two, and possibly three or more, cogeneration plants to supply steam and elec-
tricity to industrial facilities in Gulf State's service area in Louisiana and Texas.



9-15

Reliability is another factor that must be considered. The consumers of process steam must
have a high assurance of an uninterrupted source of steam to maintain production. To ensure
this supply, the utility steam supplier would need multiple boilers rather than one large single
unit.100 Some customers purchasing their process steam from utilities may also choose to retain
existing boilers, where available, for steam peaking and backup.102 Maintenance of these
boilers would be a necessary additional customer expense.

Cogeneration of by-product electricity. Many industries producing their process steam
could also produce electricity by using topping cycles that employ steam turbines, gas turbines,
or diesel engines coupled with electric generators. The latter two use the exhaust from the
turbine or engine to heat specialized boilers that use the exhaust heat.

The cogeneration of by-product electricity by industries producing their own process steam also
involves some technical difficulties. Process steam is usually not of sufficient quality for
the efficient production of electricity with steam turbines, thus requring some retrofitting,
or replacement, of existing boilers, in addition to installation of generating equipment. As
with the cogeneration of by-product steam, the cogeneration of by-product electricity seems more
feasible for new installations than for existing ones. Reliability associated with supplying
cogenerated by-product electricity by an industry or a utility is usually not as difficult a
problem as that associated with supplying by-product steam. A utility or an industry producing
or using cogenerated by-product electricity can, in the event of an electrical failure, purchase
or obtain, by previous arrangement or contract, necessary electrical power from the utilities'
power network or from some other utility through the existing transmission network.

Space heating with cogeneration. In conjunction with the cogeneration process, space
heating or district heating in some instances can be attractive for residential and commercial
areas. With steam turbines, the efficiency of electrical generation is increased if the output
heat flow is in the form of hot water rather than steam. Such hot water supplied by utilities
can be used effectively for space heating. Although uncommon in the U.S., cogeneration systems
for district heating are in use in European and Scandinavian countries, particularly Sweden.10 2

Use of hot water for space heating appears economically favorable only in large cities or loca-
tions where demand would be sufficient to justify the cost of the installation of both cogen-
erating facilities and the distribution system.

Institutional barriers. Although cogeneration is attractive and will become more so as
fuel prices increase, institutional barriers tend to impede its development. Industries selling
excess electrical power to utilities could fall under state and Federal public utility regula-
tions. The producer of by-product electricity must also be assured of a fair market price for
both the excess electrical power he produces and any backup power he may be required to purchase.

Another impediment to cogeneration is financing. Industry's generally high required rate of
return on ancillary investments such as those for in-plant generation would also tend to slow
the acceptance of cogeneration unless some financial help from the government, for example,
in the form of investment tax credits or guaranteed loans, were provided.' 0

In summary, although cogeneration appears attractive and could in the future conserve valuable
energy resources, the present technical, institutional, and financial difficulties affecting
its implementation make it unlikely, in the staff's estimation, that industrial or utility
cogeneration will substantially alter supply of, or demand for, electricity for the next ten
or fifteen years. Consequently, cogeneration will not alter the need for, or the time of,
proposed initial operation of the Greene County Nuclear Power Plant.

9.1.2.3 Conclusions

After reviewing both the conventional and potential future energy sources and systems, the staff
has concurred with the applicant in concluding that only coal is a viable alternative source of
energy for the proposed 1200-MWe nuclear power plant. The uncertainty about the availability of
natural gas and oil from either domestic or foreign sources in quantities sufficient for life-
time operation of a power plant eliminated oil-fired base-load steam units, combined-cycle units,
and gas-turbine units from consideration as alternative energy systems. The lack of available
sites eliminated conventional hydroelectric power as an alternative and the lack of demonstrated
technology on a commercial basis eliminated the potential future energy sources from considera-
tion as alternatives for central-station power generation by the late 1980s. Neither the



9-16

potential energy sources nor the more efficient conversion processes are likely to be in use
sufficient to reduce the growth rate of electric energy required from central power stations
during the next decade.

9.1.3 Comparison of nuclear and coal-fired power plants

9.1.3.1 Health effects

In addition to the environmental costs attributable to coal and nuclear fuels (Table 9.1), the
differing health effects from using coal and nuclear fuels have been considered in the environ-
mental assessment of each alternative. In making these assessments, the entire fuel cycle
rather than just the power-generation phase was considered to compare the total impacts of each
cycle. For coal, the cycle consists of mining, processing, fuel transportation, power genera-
tions, and waste disposal. The nuclear fuel cycle includes mining, milling, uranium enrichment,
fuel preparation, fuel transportation, power generation, irradiated fuel transportation and
reprocessing, and waste disposal.

Table 9.1. Comparative environmental costs for an 1800-MWe coal
plant and the Greene County Nuclear Power Plant at full output

Impact Coal Nuclear

Land use, ha
Station proper and associated *1,600 470

ponds; fuel and waste storage
areas

Release to aira
Dust, tonnes/day 20 None
Sulfur dioxide, tonnes/day 230 None
Nitrogen oxides, tonnes/day 132 None
Radioactivity, Ci/year Small 21,000

Releases to surface water
Chemicals dissolved in blowdown, b

tonnes/day
Radioactivity, Ci/year None 160
Water consumed, m3 /min =55 106

Fuel
Consumed, tonnes/day =20,000 1.2c
Ash, tonnes/day =2,000

Social Moderate Moderate

Aesthetic Both require large industrial-type
structures and cooling towers.

Coal yard, ash
pit, tall stack
required.

aCoal-fired plant emissions estimated on the basis that the plant just
meets applicable EPA standards.

binformation not available.
COf U30.

In preparing this assessment it has been recognized that there are great uncertainties due to
the lack of an adequate data base in certain areas of each fuel-cycle alternative. The overall
uncertainty in the nuclear fuel cycle is probably about an order of magnitude (increased or
decreased by a factor of 10) over 100 years and about two or more orders of magnitude over
1000 years. The uncertainty associated with the coal fuel cycle tends to be much larger
because of the inability to estimate total health impacts from all the pollutants released to
the environment from that cycle. However, if one assumes most of the public impact over a
period of several decades is because of inhalation of sulfur compounds and associated pollutants,
there is as much as a two-order-of-magnitude uncertainty in the assessment of the coal fuel cycle.
The much greater uncertainty associated with the coal fuel cycle results from the relatively
sparse and equivocal data regarding cause-effect relationships for most of the principal
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pollutants in the coal fuel cycle, the effect of Federal laws on the future performance of
coal-fired power plants, mine safety, and culm-bank stabilization, and the long-term impacts
of coal ash and flue gas desulfurization sludges.

Health effects, as the term is used here, is intended to mean excess mortality, morbidity
(disease and illness), and injury among occupational workers and the general public. ("Excess"
is used here to mean effects occurring at a higher-than-normal rate. In the case of death it
is used synonymously with premature mortality.) The most recent and detailed assessments of
health effects of the coal fuel cycle have been prepared by the Brookhaven and Argonne National
Laboratories.105-110 The most complete and recent assessment of the radiological health effects
of the uranium fuel cycle for normal operations was prepared for the "Final Generic Environmental
Statement on the Use of Recycle Plutonium in Mixed Oxide Fuel in Light Water Cooled Reactors"
(GESMO I).111

However, in accordance with 10 CFR Part 51.20(e), the current impact of the uranium fuel cycle
(excluding reactors and mines) is defined by the 14 March 1977 revision of Table S-3, 10 CFR
Part 51. [Consistent with the Commission's announced intention to reexamine the rule periodic-
ally to accommodate new information (39 FR 14188, 22 April 1974, and 42 FR 13803, 14 March 1977),
staff studies are under way to determine what areas, in addition to waste management and repro-
cessing, may require updating in Table S-3 (Notice of Proposed Rulemaking, Docket No. RM 50-3,
Environmental Effects of the Uranium Fuel Cycle, 41 FR 45849, 18 October 1976).] Using the
Table S-3 effluents and the models developed for GESMO I, it was possible to estimate the impact
of the uranium fuel cycle on the general public for routine operations. These values are shown
in Tables 9.2-9.7 and some critical assumptions related to estimates are shown in Appendix G.

Because Table S-3 excludes radon releases from uranium mines, the health effects of such releases
on the general public are not included in Tables 9.2-9.7. The effects of such releases would
result in some small increases in the total risks of mortality and morbidity as discussed further
under "Other Considerations."

Table 9.2. Summary of current energy source excess mortality per year per 0.8 GWy(e)

Occupational General public
Fuel cycle Total

Accident Disease Accident Disease

Nuclear (U.S. population)
All nuclear 0.22a 0.146 0.05c 0.18-1.3b 0.59-1.7 (1.0)d
With 100% of electricity 0.24-0.25ae 0.14 -0. 4 6 ba 0.1 0c, 0.7 7-6. 3 h 1.2-6.8 (2.9)

used in the fuel cycle
produced by coal power

Coal (regional population) 0.3 5 -0. 6 5 e 0-7" 1.29 13-110h 15-120 (42)

Ratio of coal to nuclear (range): 42 (all nuclear)
(geometric means) 14 (with coal power)'

aPrimarily fatal nonradiological accidents, such as falls or explosions.
bPrimarily fatal radiogenic cancers and leukemias from normal operations at mines, mills, power plants,

and reprocessing plants.
cPrimarily fatal transportation accidents (Table S-4, 10 CFR Part 51) and serious nuclear accidents.
dValues in parentheses are the geometric means of the ranges (Ob).
ePrimarily fatal mining accidents, such as cave-ins, fires, and explosions.

(Primarily coal workers pneumoconiosis (CWP) and related respiratory diseases leading to respiratory
failure.

9Primarily members of the general public killed at rail crossings by coal trains.
hPrimarily respiratory failure among the sick and elderly from combustion products from power plants,

but includes deaths from waste-coal-bank fires.
'With 100% of all electricity consumed by the nuclear fuel cycle produced by coal power; amounts to

45 MWe per 0.8 GWy(e).
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Table 9.3. Excess mortality per 0.8 GWy(e) - nucleara

Occupational General public
Fuel-cycle component Total

Accident1  Diseasec,de Accidente-f Disease9

Resource recovery 0.2 0.038 '0 0.085
(mining, drilling, etc.)

Processing 0.005' 0.042 1 0.026-1.18
Power generation 0.01 0.061 0.04 0.016-0.20
Fuel storage j "0 /j 0
Transportation "'0 "'0 0.01 -0
Reprocessing j 0.003 j 0.054-0.062
Waste management j ~0 1 0.001

Total 0.22 0.14 0.05 0.18-1.3 0.59-1.7

aBreakdown of Table 9.2.
b L. D. Hamilton, Ed., The Health and Environmental Effects of Electricity Generation - A Preliminary

Report, Brookhaven National Laboratory (July 1974).
c U.S. Nuclear Regulatory Commission, Final Generic Environmental Statement on the Use of Recycle

Plutonium in Mixed Oxide Fuel in Light Water Cooled Reactors, NUR EG-0002 (August 1976).

d1 0 CF R Part 51, Table S-3.
e10 CF R Part 51, Table S-4.
"U.S. Nuclear Regulatory Commission, Reactor Safety Study, WASH-1400 (NUREG-75-014) (October

1975).
9Long-term effects from Rn-222 releases from mills and tailings piles account for all but 0.001 health

effects.
h Includes milling, uranium hexafluoride production, uranium enrichment, and fuel fabrication.
'Corrected for factor of 10 error based on referenced value (report WASH-1250).
iThe effects associated with these activities are not known at this time. Although such effects are

generally believed to be small, they would increase the total in the column.

Table 9.4. Excess mortality per 0.8 GWy(e) - coala

Fuel-cycle component

Resource recovery
(mining, drilling, etc.)

Processing

Power generation

Fuel storage

Transportation

Waste management

Total

Occupational General public

Accident Disease Accident Disease

0.3-0.6

0.04

0.01

b

b

b

0.35-0.65

0-7

b

b

b

b

b

0-7

b

b 10

b 3-100

b

1.2

b

1.2 13-110 15-120

Total

b

b

b

b

aBreakdown of Table 9.2. See also L. D. Hamilton, Ed., The Health and Environmental Effects of
Electricity Generation-A Preliminary Report, Brookhaven National Laboratory (July 1974).

bThe effects associated with these activities are not known at this time. Although such effects are
generally believed to be small, they would increase the total in the column.
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Table 9.5. Summary of current energy source excess morbidity and
injury per 0.8-GWy(e) power plant

Occupationa General public
Fuel cycle - Total

Mobidity Injury Morbidity Inljury

Nuclear (U.S. population
All nuclear 0.840 12h 1.0-3.1 0.1d 14--16 (15)c
With 100% of electricity 1.7-4.1' 13-- 1 4b 1. 5 - 7.6  0.5 5  17 -24 (21)

used by the fuel cycle
produced by coal power

Coal (regional population)' 20- 70' 17-34' 10-1009 10h 57-210 (109)

Ratio of coal to nuclear (range): 7.3 (all nuclear)
(geometric means) 5.2 (with coal power)k

aPrimarily nonfatal cancers and thyroid nodules.
bPrimarily nonfatal injuries associated with accidents in uranium mines, such as rock

falls or explosions.
CPrimarily nonfatal cancers, thyroid nodules, genetically related diseases, and nonfatal

illnesses (such as radiation thyroiditis, prodromal vomiting, and temporary sterility) fol-
lowing high radiation doses.

dTransportationrelated injuries from Table S-4, 10 CFR Part 51.
eValues in parentheses are the geometric means of the ranges (fab).
(Primarily nonfatal diseases associated with coal mining such as CWP, bronchitis, and

emphysema.
9Primarily respiratory diseases among adults and children caused by sulfur emissions

from coal-fired power plants and waste-coal-bank fires.
hPrimarily nonfatal injuries among members of the general public from collisions with

coal trains at railroad crossings.
'Coal effects are based on a regional population of 3.8 million people within 80 km of

the coal plant.
'Primarily injuries to coal miners from cave-ins, fires, and explosions.
kWith 100% of all electricity consumed by the nuclear fuel cycle produced by coal

power; amounts to 45 MWe per 0.8 GWy(e).

Although Table S-3 no longer includes release estimates for Rn-222 from uranium and milling
operations, the staff has reevaluated the question and prepared new estimates which were used
in this assessment. These new estimates indicate that Rn-222 releases account for most of the
potential premature mortality from the uranium fuel cycle.

In addition, Table S-3 does not generically address releases for light-water-cooled power
reactors. The estimated total body population dose commitments for both occupational workers
and the general public were taken from GESMO I (uranium recycle only option). In addition,
the occupational dose commitments to workers in uranium mines, mills, uranium hexafluoride
plants, uranium fuel plants, and uranium enrichment plants were taken from GESMO I, because
they are not considered in Table S-3. However, these dose commitments are comparable to those
that would result from the radiological releases described in NUREG-0216, which provides back-
ground support for Table S-3.

The dose commitments to the public and occupational workers in the March 1977 Table S-3 were
used for estimating health effects from the reprocessing and waste-management aspects of the
uranium fuel cycle. The risk estimators used to estimate health effects from radiation dose
commitments were taken from GESMO I and WASH-1400.1 12

The impact of accidents in fuel-cycle facilities113 and reactors112 generally does not markedly
increase the impact of normal operations for the uranium fuel cycle, but has been included in
this assessment for completeness. No comparable analysis of health effects resulting from
accidents in coal-fired plants is available at this time.

*
Effective Apr. 14, 1978 [Fed. Regist. 43(15613) (Apr. 11, 1978)], the NRC directed the

staff to delete the 74.5-Ci Rn-222 source term from Table S-3 (10 CFR Part 51), and consider
such health effects as might result from radon releases from mining and milling one RRY of
uranium on a case-by-case basis.
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Table 9.6. Morbidity and injury per 0.8 GWy(e) - nuclear

Occupational General public
Fuel-cycle component -- ------- Total

Morbidity Injuryb Morbidity Injuryc

Resource recovery d 10 e(g r
(mining and drilling)

Processing' d 0.6 e ~

Power generation d 1.3 e -0

Fuel storage d g e -0

Transportation d <1 e 0.1

Reprocessing d g e g

Waste management d g e -0

Total 0.84 12 1.0-3.1 0.1 14-16

a Breakdown of Table 9.5.
bL. D. Hamilton, Ed., The Health and Environmental Effects of Electricity

Generation-A Preliminary Report, Brookhaven National Laboratory (July 1974).
cTable S-4, 10CFR Part 51.
dNonfatal cancers < fatal cancers (excluding thyroid) or -0.14. Nonfatal thyroid

cancers and benign nodules -3 X fatal cancers or -0.42. Genetic defects -2 X fatal
cancers or -0.28.

eReactor accidents: 10 X fatalities or -0.40 nonfatal cases.
Normal operations: Nonfatal cancers < fatal cancers or -0.18--1.3.

Nonfatal thyroid cancers and nodules -3 X fatal cancers (from
total body doses) or -0.26-0.84.
Genetic effects -2 X fatal cancers (from total body doses) or
-0.17-0.56.

"Includes milling, uranium hexafluoride production, uranium enrichment, and fuel
fabrication.

9The effects associated with these activities are not known at this time. Although
such effects are generally believed to be small, they would increase the total in the
column.

Table 9.7. Morbidity per 0.8 GWy(e) - coala

Occupational General public
Fuel-cycle component - - - -- - - Total

Morbidity Injury Morbidity Injury

Resource recovery 20-70 13-30 b b
(mining and drilling)

Processing b 3 b b

Power generation b 1.2 10-100 b

Fuel storage b b b b

Transportation b b b 10

Waste management b b b b

Total 20-70 17-34 10-100 10 57-210

a Breakdown of Table 9.5. See also L. D. Hamilton, Ed., The Health and

Environmental Effects of Electricity Generation-A Preliminary Report, Brookhaven
National Laboratory (July 1974).

bThe effects associated with these activities are not known at this time. Although
such effects are generally believed to be small, they would increase the total in the
column.
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Estimates of death, disease and injury from nonradiological causes for the uranium fuel cycle
are from the Brookhaven evaluations,105-107 with the exception of transportation-accident-related
deaths, which were taken from Table S-4, 10 CFR Part 51. The results of these assessments are
shown in Tables 9.2-9.7. It should be noted that there are two lines under the nuclear fuel
cycle: the first assumes all of the electricity used within the uranium fuel cycle is gener-
ated by nuclear power (i.e., all-nuclear economy); the second line assumes, as shown in
Table S-3 (10 CFR Part 51), that 100% of the electricity used within the nuclear fuel cycle
comes from coal power. This is equivalent to a 45-MWe coal-fired plant, or 4.5% of the power
produced.

The uranium fuel cycle

Currently the NRC estimates that the excess deaths per 0.8 gigawatt-year electric [GWy(e)] will
be about 0.47 for an all-nuclear economy. This is probably somewhat high due to the conservatism
required in evaluations of generic plants and sites. (Conservatism is used here to mean that
assumptions regarding atmospheric dispersion, deposition of particulates, bioaccumulation, etc.,
generally result in estimates of impact that are typically "upper bound" estimates. In most
cases, the estimates would be lower for real plants.) However, it is not greatly different from
estimates by others such as Comar and Sagan114 (0.11 to 1.0), Hamilton105 (0.7 to 1.6), and
Rose et al. 15 (0.50). The uncertainty in the estimate is about an order of magnitude for times
up to about 100 years, and probably two or more orders of magnitude for estimates as far into
the future as 1000 years. If, as shown in Table S-3, 100% of the electrical power used by the
uranium fuel cycle comes from coal-fired power plants, the NRC estimates there would be about
1.1 to 5.4 excess deaths per 0.8 GWy(e). Of this total, about 0.62 to 4.9 excess deaths per
0.8 GWy(e) would be attributable to coal power (Table 9.6). The uncertainty in the estimate is
about one order of magnitude.

The total number of injuries and diseases that might occur among workers and the entire U.S.
population as a result of normal operations and accidents in the uranium fuel cycle was esti-
mated to be about 14 per 0.8 GWy(e) for an all-nuclear economy. Injuries among uranium miners
from accidents account for 10 of the 14 cases (Table 9.5). If 100% of the electrical power
used by the uranium fuel cycle comes from coal-fired power plants, the NRC estimates there would
be about 17 to 24 injuries and diseases per 0.8 GWy(e). Of this total, about 3 to 10 excess
events per 0.8 GWy(e) would be attributable to coal power (Table 9.6). The uncertainty in the
estimate is also about one order of magnitude.

Although anticipated somatic (nongenetic) effects associated with normal releases of radioactive
effluents from the nuclear fuel cycle are limited to potential cancers and leukemias, for the
higher doses associated with serious nuclear accidents there is some small risk of various non-
fatal somatic effects (Table 9.5, footnote c). At this time only light-water-cooled power
reactors have been thoroughly evaluated.112 However, it should be noted that power reactors
probably account for most of the potential health effects associated with nuclear accidents in
the uranium fuel cycle.

This results from the fact that power reactors represent 80% of all fuel-cycle facilities
expected to be operating for the balance of this century111 and account for the majority of
occupationally exposed individuals. In addition, although the probability of serious accidents
is extremely small, if one were to occur, the health effects would be larger than for any other
type of fuel-cycle facility. Serious nuclear accidents in power reactors might also contribute
about 0.04 excess deaths per 0.8 GWy(e), whereas transportation-related accidents are estimated
to contribute about 0.01 excess deaths per 0.8 GWy(e) (Table 9.2, footnote c).

Early and latent nonfatal somatic effects that might be expected after high radiation doses
include a variety of effects (Table 9.5, footnote c). It is possible that nonfatal somatic
effects could be an order of magnitude greater than excess deaths resulting from accidents;112

thus, the total number per 0.8 GWy(e) would be about 0.4. This accounts for about one-third
of the morbidity shown for the general public and an all-nuclear economy in Table 9.5. The
number of nonfatal thyroid cancers (5-10% mortality rate) and benign thyroid nodules would be
about 0.6 per 0.8 GWy(e) from routine releases to the public and occupational exposures (pri-
marily external irradiation), whereas other nonfatal cancers would be less than or equal in
number to fatal cancers [about 0.2 per 0.8 GWy(e)] (Table 9.5, footnote c).

It is believed that genetically related diseases (e.g., cystic fibrosis, hemophilia, certain
anemias, and congenital abnormalities such as mental retardation, short-limbed dwarfism, and
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extra digits), and abnormalities in the descendants of workers and the general public from both
normal operations and accidents would be perhaps twice the number of excess deaths due to cancer
from total body irradiation; 110,116 this could add another 0.3 health effects per 0.8 GWy(e)
among workers and 0.2 health effects per 0.8 GWy(e) among the general public (Tables 9.5 and
9.6, footnote c).

In assessing the impact of coal power used in the uranium fuel cycle, Table S-3 (10 CFR Part 51)
was the basis for the assumption that 100% of the electricity used in the uranium fuel cycle,
primarily for uranium enrichment and reactor operation, came from coal-fired plants. Adding
4.5% of the health effects per 0.8 GWy(e) from the coal fuel cycle significantly increases
the health effects power 0.8 GWy(e) from the uranium fuel cycle, as shown on the second lines of
Tables 9.2 and 9.7.

The coal fuel cycle

Current estimates of mortality and morbidity resulting from the coal fuel cycle are quite
uncertain; this is the principal reason for the wide range of values reported in the literature.
These uncertainties result from the limited number of epidemiological studies and differences in
interpretation of the results of such studies. There is additional uncertainty regarding the
effects of new Federal laws on coal-cycle facilities in the next decade. Current estimates of
excess deaths for the entire coal cycle range from 15 to 120 per 0.8 GWy(e), whereas disease
and injury estimates range from 57 to 210 per 0.8 GWy(e).

In the case of occupational effects, there is considerable uncertainty because of anticipated
reductions in health effects resulting from the implementation of the Federal Coal Mine Health
and Safety Act of 1969 (PL 91-173). The provisions of this act should result in significant
improvement of the underground work environment, particularly regarding coal dust. Coal dust
is both a cause of underground explosions and fires and a cause of coal workers pneumoconiosis
(CWP), commonly called black lung disease, and subsequent progressive massive fibrosis
(PMF).'0 5 -'09 In addition, more coal in the years ahead is expected to be produced by strip
mining, which results in lower mortality rates.105 As a result, the frequencies of both types
of events are anticipated to decline in the years ahead, on a per GWy(e) basis. On the other
hand, statistics show new coal miners experience higher mortality and injury rates than
experienced miners.109 As a result of expected increases in coal production, an influx of
inexperienced miners will tend to increase the mortality and injury rates for miners as a group.

For the general public, there is also considerable uncertainty in the estimation of health
effects. (In the case of coal-plant effluents, consideration of health effects was limited to
the population within 80 km of such plants). For example, although there are estimates of
health effects related to burning culm banks (waste banks from coal screening), recent efforts
by mine operators have greatly reduced such fires, and future processing activities are expected
to avoid fires as a result of new methods of stabilizing the banks to prevent slides.11? Cur-
rent estimates of excess deaths in the public from sulfates from such fires range from one to
ten per 0.8 GWy(e) (Table 9.2, footnote g). Power generation is estimated to result in 3 to
100 excess deaths per 0.8 GWy(e) (Table 9.2, footnote g), whereas excess morbidity ranges from
about 10-100 per 0.8 GWy(e) (Table 9.5, footnote e).

The uncertainties are even greater in the power-generation phase of the coal cycle, where esti-
mates of health effects range over several orders of magnitude.114 This is largely due to the
lack of a reliable data base for predicting health effects from the various pollutants emitted
from coal plants, and the effect of the EPA New Source Performance Standards for coal plants
regarding particulate and sulfur emissions in future years on a long-term basis. There is
some uncertainty as to whether these standards can be met in large coal-fired power plants over
the life of the plant. The major pollutants emitted include:

1. Particulates: Contain large amounts of toxic trace metals in respirable particle size118

such as arsenic, antimony, cadmium, lead, selenium, manganese, and thallium;1 09 significant
quantities of beryllium, chromium, nickel, titanium, zinc, molybdenum, and cobalt; 19 and
traces of Ra-226 and -228 and Th-228 and -232.120

2. Hydrocarbons: Include very potent carcinogens (cancer-causing substances) such as
benzo(a)pyrene.

3. Sulfur oxides.

4. Nitrogen oxides.

5. Other gases: Include ozone, carbon monoxide, carbon dioxide, mercury vapor, and Rn-222.
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Regarding the preceding list of pollutants, there are no well-established epidemiologic
cause-effect relationships that can be used to estimate total health effects accurately, either
from acute exposures during air-pollution episodes or from chronic long-term exposures.

Although definitive cause-effect relationships are lacking, tentative cause-effect relationships
for sulfur emissions have been used by numerous groups to estimate health effects from sulfur
emissions from coal plants; they are described by the National Academy of Sciences in a recent
report to the U.S. Senate.1 21 The most widely quoted studies are those by Lave and Seskin,122

Winkelstein et al., 123 and an unpublished study by EPA that was used in the NAS/NRC study for
the U.S. Senate.121

In general, the effects range from excess deaths from cardiovascular failure and increases in
asthma attacks during severe air pollution to excess respiratory disease from long-term chronic
exposures. Most of tne acute deaths are among the elderly and the severely ill, whereas mor-
bidity from long-term exposure also includes children. Although widely accepted cause-effect
relationships were not derived from studies of acute air-pollution episodes in London in 1952;12'4
Donora, Pennsylvania, 1948;125 and New York,'- these studies definitely support the conclusions
regarding excess death and disease associated with emissions from combustion of coal.

There are no estimates of possible long-term carcinogenic effects by sulfur oxides or associated
pollutants. In addition, the recently completed (1976) large-scale EPA Community Health and
Environmental Surveillance System (CHESS) study failed to provide any new or definitive cause-
effect relationships for any of the pollutants from coal-fired plants that could be used to
provide better estimates of health effects than are currently available.127 The $22 million
CHESS study attempted to correlate air pollution data collected from six U.S. cities with a
variety of health problems.

Assuming that new coal-fired plants in the 1980s can meet EPA New Source Performance Standards
(which cold require 90% sulfur removal for high-sulfur coal and about 99% particulate removal)
and other Federal laws regarding mine safety and culm-bank stabilization, the number of deaths
should be reduced. Thus, current estimates of 15 to 120 per 0.8 GWy(e), due largely to sulfates
from combustion of coal, may be reduced by about half.

Recently, Argonne National Laboratory developed a predictive model for deaths from emission of
benzo(a)pyrene, which indicates about I to 4 deaths per 0.8 GWy(e) depending on use of conven-
tional combustion or fluidized-bed combustion.110 Such effects, although greater than the
expected deaths from the entire uranium fuel cycle (all-nuclear economy), do not significantly
change the total impact of the coal fuel cycle and were not included in the effects listed in
Table 9.2.

Probably the most reliable estimates of deaths associated with the coal fuel cycle are those
associated with transportation accidents. Because a 1000-MWe coal-fired plant consumes about
2.7 million tonnes (three million tons) of coal per year, there are literally thousands of
carloads of coal being transported by rail from mines to plants. It has been estimated that
about one out of every ten trains in the U.S. is a coal train going to a coal-fired power
plant.'28 These trains are estimated to travel an average distance of about 480 km (300 miles)
from the mine to the plants.1"7 As a result, there are about 1.2 deaths per 0.8 GWy(e) amonq
workers and the general public. Further, because most of these deaths occur at railroad
crossings, the numbers can be expected to increase as more automobiles are operated and driven
greater distances, and as rail-transportation distances increase when hauling low-sulfur western
coals to eastern markets.

Sickness among coal miners and the general public accounts for most of the nonfatal occurrences
in the coal fuel cycle, with most of the remainder due to injuries among coal miners. As a
result of implementation of Federal laws, it is probable that future rates among underground
miners will be substantially reduced. It is not unreasonable to assume that current estimates
of about 57 to 210 cases of sickness and injury among workers and the general public could be
reduced in the years ahead, inasmuch as occupational sickness and injury currently account for
about half of the total nonfatal health effects.

The overall uncertainty in the estimates of health effects for the coal fuel cycle in this
assessment is probably about one to two orders of magnitude. Although the breakdown estimates
generally fall within the range of estimates in the literature, such estimates represent only
the impacts occurring over a period of a few decades (e.g., while a power plant is operating)
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and do not include potential long-term health effects resulting from Rn-222 and toxic heavy
metals which may be released to the biosphere from coal ash and flue gas desulfurization sludge
waste pits. Such releases, which may occur over centuries or millenia, could substantially
increase the estimated health impacts presented in this assessment. Therefore, these potential
long-term impacts substantially increase the uncertainty in the health impacts just discussed.

Other considerations

Although the Reactor Safety Study112 has helped provide a perspective of the risk of mortality
or morbidity from potential power-reactor accidents (the current experience for serious acci-
dents is zero),* there is the additional problem associated with individual perception of risk.
Thus although the study concluded that "All non-nuclear accidents examined in this study,
including fires, explosions, toxic chemical releases, dam failures, airplane crashes, earth-
quakes, hurricanes and tornadoes, are much more likely to occur and can have consequences com-
parable to or larger than, those of nuclear accidents," there will continue to be uncertainty
associated with such evaluations. Furthermore, there may be a problem of public acceptance
of potential accidents, because the consequences can be severe. In fact, it appears that some
people129 more readily accept, for example, having 55,000 people actually killed each year
in violent highway accidents, one or two at a time, than they do the unlikely occurrence of
perhaps several thousand possible deaths from a single catastrophic accident during their
lifetime.

As noted in footnote 5 to the March 1977 revision of Table S-3 (10 CFR Part 51), the GESMO I
Rn-222 release increases from 74.5 Ci to about 4800 Ci when releases from mines are included.
This would result in a small increase in the total number of excess deaths shown in Table 9.2,
although the mortality per 0.8 GWy(e) for the general public would increase by about 30%.

With regard to the coal fuel cycle, it is a well-established fact that the use of coal results
in numerous other costs to society that have not yet been adequately quantified. These include

1. The short- and long-term impacts of sulfur and nitrogen oxides on biota and materials.
Acid rain, for example, is known to be severely damaging to terrestrial and aquatic
habitats. Argonne National Laboratory provides a detailed discussion of these and other
effects of sulfur and nitrogen oxide emissions.109 However, as more coal plants come on
line, these effects can be expected to expand to surrounding areas.

2. Damage to materials, such as paints, building surfaces, statuary, and metals, caused by
emissions of sulfur oxides, ozone, and nitrogen oxides. A 1976 review of such effects
indicates that the costs could range into billions of dollars per year in the U.S.
alone.130

*
In July 1977, the NRC organized the independent Risk Assessment Review Group to:

(1) clarify the achievements and limitations of the Reactor Safety Study (RSS); (2) assess the
peer comments thereon, and the responses to those comments; (3) study the present state of such
risk assessment methodology; and (4) recommend to the Commission how and whether such method-
ology can be used in the regulatory and licensing process. The results of this study were
issued in September 1978 (U.S. Nuclear Regulatory Commission, Risk Assessment Review Group
Report, NUREG/CR-0400, September 1978). While praising the RSS's general methodology and
recognizing its contribution to assessing the risks of nuclear power, the Review Group found
that they were unable to determine whether the absolute probabilities of accident sequences in
report WASH-1400 are high or low. They did conclude that the error bounds on those estimates
are, in general, greatly understated. On January 19, 1979, the Commission issued a statement
of policy concerning the RSS and Review Group Report. The Commission accepted the findings of
the Review Group and concluded that the RSS's numerical estimates of the overall risks of
reactor accidents should not be regarded as reliable.

The importance of this uncertainty can be better perceived by considering the effects of an
increase in the risks of reactor accidents on the estimated overall mortality rate associated
with the nuclear fuel cycle. Assuming the reactor accident risk to be 100 times that estimated
in the RSS (which would roughly correspond to a value based solely on statistical analysis of
the observation of no core melts in about 500 reactor years of commercial LWR operation), the
upper bound of the range of mortality per reference reactor year presented in this document
from the nuclear fuel cycle could increase from 1.7 to 3.7. On the other hand, if the risk of
such accidents were lower than estimated in the RSS, the lower bound of the range of mortality
would not change appreciably.
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3. Contamination of soil and vegetation to toxic levels by such mechanisms as deposition
and bioaccumulation of trace elements present in gaseous emissions.

4. Destruction of entire ecosystems in streams and rivers by acid mine drainage, and the
potential for public-health effects from downstream use of such water for domestic
or agricultural purposes.

5. In addition to the occurrence of excess mortalities, injuries, and morbidities, the costs
to society in terms of medical costs, lost productivity, and other social losses, repre-
sent a significant consideration that has not been completely evaluated at this time. Two
recent studies, which concern these extremely complex issues,131,132 conclude that social
costs from one coal-fired plant may currently be about $50 million per year, not con-
sidering the rest of the costs for the coal fuel cycle.

6. The possibility of the so-called "greenhouse effect," a phenomenon expected to occur
sometime early in the next century as a result of the present and future anticipated
production rates of carbon dioxide from the combustion of fossil fuels.133 Because each
1000-MWe coal plant produces about 6.8 to 9.5 million tonnes (7.5 to 10.5 million tons)
of carbon dioxide per year,105 it is believed these emissions from hundreds of fossil-
fueled power plants may result in greater releases of carbon dioxide than the atmosphere
and oceans can cycle. As a result, the carbon dioxide concentrations would be expected
to increase in the atmosphere. Because carbon dioxide strongly absorbs infrared, it is
postulated that the mean atmospheric temperature will rise several degrees. This may
cause all or part of the polar ice caps to melt, resulting in inundation of many inhabited
areas of the world. At the same time, drought would be expected to prevail in many of the
agricultural areas of the temperate zones, resulting in huge crop losses. It is possible
that the particulates emitted by fossil plants will counteract some of the greenhouse
effect by reducing the amount of sunlight reaching the surface of the earth.

However, another effect from carbon dioxide released by coal combustion occurs because
coal has essentially no carbon-14. In effect, the stable carbon dilutes the carbon-14
in the biosphere, resulting in a reduction in the radiological impact of both naturally
occurring and man-made carbon-14.

7. An additional consideration that has not been evaluated for the coal cycle--the radio-
logical impact of mining and burning coal. Of interest is the release of radon-222 from
the decay of radium-226 in coal. Not only is the radon released during mining and
combustion, but it will continue to emanate from flyash for millions of years after the
coal has been burned. Although Pohl1 34 has shown that this is not a problem with most
eastern coal (generally of high sulfur content but with 1-3 ppm uranium content), the
average uranium and radium content of some reserves of low-sulfur western coal is as much
as 50 times higher than that of most eastern coal. 135 ,136 Combustion of the coal and
disposal of the remaining ash leads to about the same health effects from radon-222
emissions as do uranium-mill-tailings piles. These releases would account for less than
one excess death per 0.8 GWy(e) due to fuel-cycle activities during the rest of this
century. As a result, such releases do not significantly affect the conclusions reached
with re ard to a comparison of the two alternative fuel cycles. In addition, some
believe 37 that if the physical and biological properties of the radium released from
conventional coal-powered plants (burning coal with 1-2 ppm U-238 and Th-232) are con-
sidered, such plants discharge relatively greater quantities of radioactive materials
into the atmosphere than do nuclear plants of comparable size. The Environmental
Protection Agency has estimated radiation doses from coal and nuclear plants of early
designs and reached similar conclusions.121

Summary and conclusions

For the reasons discussed above, it is extremely difficult to provide precise quantitative
values for excess mortality and morbidity, particularly for the coal fuel cycle. Nevertheless,
a number of estimates of mortality and morbidity have been prepared based on present-day
knowledge of health effects, and present-day plant design and anticipated emission rates,
occupational experience and other data. These are summarized in Tables 9.2 and 9.5 (see foot-
note k, Table 9.5), with some important assumptions inherent in the calculations of health
effects listed in Appendix E.

Although future technological improvements in both fuel cycles may result in significant reduc-
tions in health effects, based on current estimates for present-day technology, it must be
concluded that the nuclear fuel cycle is considerably less harmful to man than the coal fuel
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cycle.105-109,114,115,131,1 3 2 ,9-1's0 As shown in Tables 9.2-9.7, the coal fuel-cycle alterna-
tive may be more harmful to man by factors of 7 to 42 depending on the effect beuig considered,
for an all-nuclear economy, or factors of 6 to 14 with the assumption that all of the electricity
used by the uranium fuel cycle comes from coal-powered plants.

Although there are large uncertainties in the estimates of most of the potential health effects
of the coal cycle, it should be noted that the impact of transportation of coal is based on
firm statistics; this impact alone is greater than the conservative estimates of health effects
for the entire uranium fuel cycle (all-nuclear economy) and can reasonably be expected to worsen
as more coal is shipped over greater distances. In the case where coal-generated electricity
is used in the nuclear fuel cycle, primarily for uranium enrichment and auxiliary reactor
systems, the impact of the coal power accounts for essentially all of the impact of the uranium
fuel cycle.

However, lest the results of this be misunderstood, it should be emphasized that the increased
risk of health effects for either fuel cycle represents a very small incremental risk to the
average public individual. For example, Comar and Sagan 11 e have shown that such increases in
risk of health effects represent minute increases in the normal expectation of mortality from
other causes.

A more comprehensive assessment of these two alternatives and others is anticipated in 1979
from the National Research Council Committee on Nuclear and Alternative Energy Systems. This
study may assist substantially in reducing much of the uncertainty in the analysis presented.

9.1.3.2 Economics of power generation

The applicant14l has recently submitted revised cost estimates for the construction and opera-
tion of the Greene County Nuclear Power Plant and a coal-fired alternative, as shown in Table
9.8. Fuel oil is not considered a viable option for new base-load power stations. This current
analysis of power generation costs confirms the applicant's earlier analysis in the Environmental
Report and supports the decision to select the nuclear power alternative on the basis of a life-
time levelized generating cost about 72% of that for a coal-fired station.

Table 9.8. Generating costs for the Greene County Nuclear Power Plant
and a coal-fired alternative developed by the Power Authority

of the State of New York (PASNY) for 1986 commercial operation

Nuclear Coal

Plant capital cost, millions of dollars 1721.3 1253.4
Transmission capital cost, millions of dollars 46.2 4

Total capital cost, millions of dollars 1767.5 1299.6
Fixed charge rate, % 9.52 9 37
Levelized capital cost,b millskWhr 23.38 16.92
Levelized 0 & M cost, mills/kWhr 9.24 6.70
Levelized fuel cost, mills/kWhr 14.27 41.71
Levelized generating cost, mills/kWhr 46.89 65.33

"Assumed equivalent to nuclear plant for same site.
b Lifetime annual plant factor of 68.5%.

The staff has performed an independent analysis of the comparative generating costs of a nuclear
station and a coal-fired alternative station using eastern, high-sulfur coal. The details of
the staff's analysis are presented in Appendix I and are summarized here. The staff used the
CONCEPT computer code142 to prepare the capital-cost estimates. Values for escalation and site
labor requirements were derived from data stored in the model subroutines and the interest rate,
7%/year, used by the applicant was adopted.
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The staff used the OMCST computer code' 3 to prepare the operation and maintenance costs. The
basic nuclear fuel costs were prepared using the NUCOST computer code144 and basic assumptions
for nuclear-fuel-cycle components as described in Appendix I. The staff assumed a 5% escalation
rate from average 1976 fuel-cycle costs, except that the cost of U308 is further escalated to
account for higher cost of recovery of poorer grades of ore. The basic cost of coal was calcul-
ated using a 5% escalation rate applied to the estimated average 1978 cost of about $30.50/ton
for coal delivered from West Virginia to eastern New York (Appendix I). A discount rate of 7%
was used to convert future (30 years) fuel and operating and maintenance costs to January 1987
present-worth values.

Table 9.9 summarizes the comparative economics of the two types of power plants (as extracted
from Appendix I) operating at a plant capacity factor ranging from 50 to 70% using the base-line
capital and fuel costs. It can be seen that the generating costs for the nuclear-fueled power
station are about 26% lower than those for the coal-fired alternative at 50% capacity factor.
The relative economic advantage for nuclear power increases to about 29% at a 70% plant capacity
factor.

Table 9.9. Staff's generic comparison of generation costs for nuclear and coal-fired
plants in the mid-Hudson region for operation in January 1987

Nuclear Coal

Plant factors (%)

50 60 70 50 60 70

Capital costa (millions of dollars) 1465 1465 1465 1347 1347 1347

Levelized capital cost,b mills/kWhr 26.34 21.95 18.81 24.01 20.01 17.15

Levelized O&M costs, mills/kWhr 6.85 5.74 495 13.34 11 91 9.53

Levelized fuel cost, mills/kWhr 17.0 16.7 16.5 30.24 30.24 30.24

Levelized generating cost, mills/kWhr 50.18 44.4 40.25 67.95 62.16 56.92

Excluding transmission line costs.
bFixed charge rates: 9.52% for nuclear, 9.37% for coal.

In the evaluation of fuel substitution (Sect. 8.5), the staff also used a 10% discount rate for
future operating costs (0&M and fuel). In the present comparison of nuclear and coal-fired
generating costs, use of the higher discount rate effects a slight reduction (1-2 mills/kWhr) in
total generating costs of both the nuclear and coal-fired alternatives. However, the relative
comparison is virtually unchanged.

The relative comparison of generation costs at nuclear and high-sulfur coal-fired plants in the
staff's analysis is reasonably consistent with other recently reported generation cost
studies.145- 48 The relatively favorable status of nuclear power exhibited in the staff's
results reconfirm the acceptability of the applicant's fuel choice.

The staff evaluated the sensitivity of this economic comparison to factors such as capital cost
and fuel cost (Appendix I). In the case of sensitivity to fuel-cost variations, the coal-fired
plants are not competitive with the nuclear plants, unless the escalation in the cost of coal is
5 to 10% per year (absolute) less than that for nuclear fuel cost (assuming base-line capital
costs). With respect to capital costs, the nuclear plant costs would have to increase by about
65% to make the coal-fired plant competitive (assuming base-line fuel costs). Neither of these
variations is considered likely. Combination of these two factors and O&M costs in favor of
the coal-fired alternative might occur (although statistically less probable) that could lower
the economic advantage for the nuclear option. However, the staff does not believe that the
coal-fired option could achieve an economic advantage over nuclear power in the state of New
York with the present trends of capital and fuel costs.

The staff also reviewed the costs of decommissioning (Appendix I). Based on the procedure of
mothballing, followed ultimately by dismantling the radioactive portions of the facility, the
staff found that the annualized nuclear generation costs would increase by about $3.9 million,
or 0.62 mill/kWhr. This factor does not significantly detract from the economic advantage of
the nuclear power plant over the coal-fired alternative.
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The staff also looked at the potential generation cost of power plants using fuel oil. The
fuel oil costs for power generation are significantly higher than those for the coal-fired
alternative considered above (Appendix I). Therefore, consideration of oil for new base-load
power plants is economically not justified.

In summary, the staff has concluded that the lower probable lifetime generating costs (present
worth) in the late 1980s and the lesser health effects to the general population of the nuclear
plant favor the nuclear-fueled plant over the coal-fired alternative. The staff is aware of
some uncertainty associated with future construction costs and fuel costs. However, it is
generally expected that variation in these costs from the staff's basic assumptions will be
slight and will be in the same direction for both plant types. Thus, change in the nuclear-vs-
coal cost comparison is expected to be slight. Only in the case of extremely favorable bias
for the coal-fired plant and adverse bias for the nuclear plant does the staff find an economi-
cally competitive position for coal-fired plants in the mid-Hudson river region.

9.2 SITES

9.2.1 Introduction

An amendment of the New York State Legislature directing the Power Authority of the State of
New York to supply power for the Metropolitan Transportation Authority (MTA) was approved on
May 24, 1972 (Chaps. 385 and 489, Laws of New York, 1972). Stone and Webster was selected as
a consultant firm and was instructed to investigate sites for both fossil- and nuclear-fueled
plants. The subsequent report,149 issued on April 23, 1973, included the following: (1) an
evaluation of a multitude of factors involved in selecting a generic siting region to supply
the designated load; (2) a conclusion that the most economically and environmentally preferred
region is along, or near, the Hudson River, downstream of Albany, with nuclear units located
only upstream of Westchester County; and (3) an evaluation of specific sites within the pre-
ferred region and recommendation of more favorable nuclear- and fossil-fueled plant sites.

The staff earlier found (see DES) that the methodology was adequate and consistent with regu-
latory requirements at the time of the applicant's analysis (1973).

However, recent regulatory decisions have given guidance to the staff relating to the examina-
tion of the alternative sites, particularly with respect to the natural and human environmental
criteria. Therefore, the staff has recently undertaken a reevaluation of alternative sites.

The following discussion summarizes the substance of the applicant's alternative site evaluation
and provides the staff assessment of the methodology and results.

9.2.2 Candidate regions

The applicant subdivided the state of New York into regions (resource areas) primarily related
to the sources of cooling water for waste heat dissipation. The following is a summary of the
applicant's regional considerations and the staff's assessment.

Upstate New York

This region includes the area generally north and west of Albany. The primary sources of con-
denser cooling water are Lakes Ontario and Erie.

The shoreline and coastal strip along these lakes are prime industrial development areas based
on the following factors: (1) plentiful supply of water; (2) water-borne transportation;
(3) nearby rail and highway network; and (4) extensive undeveloped, lightly inhabitated zones
along the shoreline. The New York utilities already utilize this siting area and are construct-
ing, or have proposed, about 7000 MWe of additional generating capacity by 1995. Table 9.10
provides a list of existing and currently projected major power plants (>500 MWe) along the
shorelines.150 As noted, three of the sites have construction permits or operating licenses
for nuclear power units and have ample space and water availability for expansion of the facil-
ities. Therefore, the staff finds that any of these three sites are an environmentally accept-
able alternative for the proposed power station. Using topographic and highway maps, the staff
has examined the general environmental and social characteristics of the other four sites and
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Table 9.10. Existing, proposed, and potential power plant sites along the
shore of Lakes Erie and Ontario in New York State

Sterling One 11 50-MWe nuclear unit approved for construction along
Lake Ontario. Estimated site capacity, 5000 MWe.

Pomfret Proposed site along Lake Erie for a 1700 MWe (two units)
coal-fired station. Estimated site capacity, 3400 MWe.

Sheridan Potential site along Lake Erie. Estimated site capacity,
3400 MWe.

Nine Mile Point Two nuclear units in operation (including Fitzpartick), 1430
MWe total. One 1 100-MWe nuclear unit under construction.
Estimated site capacity, 5000 MWe.

New Haven Two-unit nuclear facility proposed for construction near
Lake Ontario.

Morrison Potential site along Lake Ontario. Estimated site capacity,
5000 MWe.

Somerset One 850-MWe coal-fired unit proposed for construction.
Estimated site capacity, 3400 MWe.

Ginna One 490-MWe nuclear unit in operation. Estimated site
capacity, 3000 MWe

Source: Report of Member Electric Systems of the New York Power Pool and the
Empire State Electric Energy Research Corporation pursuant to Article VIII, Sect. 149-b
of the Public Service Law, 1978.

finds them to be comparable at the reconnaissance level to the existing nuclear sites. Thus,
without looking further, the staff finds a reasonable number of identified, acceptable candidate
sites for the upstate region along Lakes Ontario and Erie.

Other cooling water sources, although probably environmentally inferior, are the smaller interior
lakes, such as Seneca, Cayuga, Oneida, and Champlain. The staff considers sites on these lakes
to be ecologically inferior to those on the Great Lakes. In fact, utilities have been unsuccess-
ful in recent years in gaining permission to construct and operate large power stations on these
interior lakes.

The applicant considered placing the proposed nuclear power plant at its existing site of the
James A. Fitzpatrick unit near Oswego on the southeastern shoreline of Lake Ontario. In this
case, the staff believes it is reasonable to consider the Fitzpatrick site as representative
of the potential, or existing, sites along the southern shorelines of Lakes Ontario and Erie.
If the power demand growth of 1986 and 1988, or 1991 as the staff projects, is centered in the
New York City metropolitan area, the energy would have to be transmitted about 300 miles from
the Fitzpatrick site (compared with about 115 miles for the proposed Cementon site). Transmis-
sion losses of at least 5% and service charges for delivery of energy over other utilities'
transmission circuits led the applicant to reject the Fitzpatrick site, and other sites along
Lakes Ontario and Erie, for a generating unit to meet the needs of the New York City area.

Assuming a plant factor of 60% and the applicant's estimate of wheeling charges of 1.0 mill/kWhr,
the staff finds that the 1986 present worth of the wheeling costs for 30 years from the Fitz-
patrick site to southeastern New York would be about $59 million at a 10% discount rate and no
escalation. The makeup of the lifetime transmission losses would have a 1986 present worth of
about $61 million and use almost 500,000 bbls of oil per year.

Whether the applicant's analysis of transmission losses and economic and resource cost is valid
depends on where the electrical energy and power is needed. Referring to Table 8.3, the staff
finds that the coincident peak demand growth is about equally divided between the sales to
(private) utilities and sales to the combined municipal entities. At least 75% of the
municipally-related power demand growth rate indicated in Table 8.3 is located south of Albany
along the Hudson River. From evaluation of the information in Tables 8.5 and 8.6 it can be
shown that the major changes in peak demand growth rate for PASNY sales to utilities (column 12
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of Table 8.3) are related to increased commitments, or announced intentions, by Consolidated
Edison Company to purchase electric power and energy from PASNY, when available. Thus, it
appears that virtually all of the increased power transferred from PASNY to private utilities
will go to the lower Hudson River area. As a result of the above evaluation of where the power
is primarily needed and the illustration of the cost of energy transmission from the Fitzpatrick
site, the staff believes it is reasonable to reject the upstate region for the proposed power
plant although there are environmentally acceptable sites for power plants to meet the upstate
need for power.

Long Island andLonIgsland Sound

The applicant considered the possibility of locating the proposed nuclear unit at either the
Jamesport and Shoreham nuclear power plant sites. These sites are about 70 and 100 miles,
respectively, from the New York City load center which is about the same transmission distance
as the selected Greene County site. Since these sites have construction permits for nuclear
units and are believed to be capable of supporting additional units,150 the staff finds that
they are environmentally acceptable for the unit proposed in the present action, except that
once-through cooling may be required in order to eliminate impacts of saltwater cooling tower
drift on nearby agricultural zones.

In the licensing activities for the Jamesport Nuclear Power Station151 other power plant sites
were identified that had similarly favorable environmental characteristics. All but one of
these additional sites were located east of the Shoreham site along the north shore of Long
Island. The other site was located near the extreme eastern end of Long Island on the south
fork.

In the staff's evaluation for the Jamesport Nuclear Power Station, it was determined that use
of natural draft cooling towers (considered to be the best closed-cycle heat dissipation alter-
native) might result in potentially harmful terrestrial impacts due to saltwater drift. It was
apparent. that the staff found that the drift-related impacts would be more adverse on balance
than the aquatic impacts resulting from once-through cooling using water from Long Island
Sound.151 However, in a comparison of once-through cooling at a Long Island site with closed-
cycle cooling at a riverine site in the mid-Hudson area, the staff finds the Long Island site
alternatives may be significantly less favorable due to effects of impingement, entrainment and
thermal effluents on aquatic biota.

The applicant determined that development of transmission capability from Jamesport or Shoreham
to the load center would be more expensive than from Greene County for the following reasons:
(1) greater length of more expensive underground transmission cable and, (2) necessity to
improve reliability of transmission between Long Island generation centers and the load center
with additional circuits.

The other environmentally acceptable sites in the eastern portion of Suffolk County of Long
Island would suffer from the same adverse engineering cost factors.

In a review of the New York Power Pool transmission capability150 the staff finds that there
is no bulk power supply network on Long Island that could be used to transfer energy from the
eastern portion of Long Island to New York City and adjacent regions of southeastern New York
State. Thus, new transmission capability would be required for a PASNY station at an alterna-
tive site on Long Island. Transmission lines from the potentially acceptable sites on Long
Island (70 to 150 miles from New York City) would involve the generally identified terrestrial
and visual impacts of overhead transmission lines in the open areas of eastern Long Island and
significant impacts on the human environment while constructing underground segments (mostly in
highway rights-of-way) in the highly populated areas. In addition, construction of transmission
lines on Long Island are more costly than in less developed areas of New York State.

In conclusion, the staff finds that there are potential sites on Long Island. However, the
staff believes that the transmission line construction impacts and the terrestrial impacts of
closed-cycle cooling (or aquatic impacts of once-through cooling) may be greater than the
impacts identified for preferable sites in the mid-Hudson resource area.

The applicant considered and rejected offshore siting in Long Island Sound since the Floating
Nuclear Plant concept had not been fully licensed nor implemented. Since this is still the
case, the staff finds that offshore siting is still not a viable alternative for the applicant.
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Traditionally, the Long Island power distribution system has been relatively isolated from
other systems. Because of the difficulty (institutional, economic, environmental) of construct-
ing transmission capability between Long Island and New York City or Connecticut, the New York
Power Pool concludes that Long Island plant sites should be reserved for future growth of this
particular load center. 50 The staff believes this is a logical conclusion.

Delaware River Basin Drainage Area

The applicant considered the general area east of the Delaware River and north of Port Jervis.
This area was rejected based on the policy of the Delaware River Basin Commission to preserve
the unique natural area of the upper Delaware River Drainage Basin for scenic and recreation
values and to protect the available water resources for continued use and growth by present
downstream consumers. Based on an awareness of the Commission actions in recent years relative
to water use conditions imposed upon operation of Limerick Generating Station and failure to
continue the proposed Tocks Island Reservoir Project, the staff believes that PASNY could have
had difficulties in obtaining permission to construct the proposed nuclear power station in the
Delaware River Drainage Basin.

In addition, the staff finds that the transmission network from the Delaware River area to the
New York City load center is virtually nonexistent.150 Although sites in the region are being
considered by Orange and Rockland Utilities, particularly the Cliff site, for nuclear- or
fossil-fueled base-load plants,150 the transmission network would have to be supplemented. The
environmental impact of additional transmission corridors through this relatively undeveloped
region imposes a major constraint upon siting. The staff also expects that construction of
necessary transmission facilities from a power station in the Delaware River area to the load
center would be much more costly than from the proposed Greene County site. Any use of the
Cliff site by PASNY would reduce its future usefulness for Orange and Rockland to meet the needs
of its service area.

In summary, the staff finds that the Delaware River drainage area is not as favorable as the
mid-Hudson region where the proposed Greene County site is located.

New York City Metropolitan Area

The applicant considered sites within the boundaries of New York City and along the shoreline
of the Hudson River in Westchester County (Fig. 9.1). Based on considerations of potential
regulatory restraint in regard to cumulative radiological exposure to the population within
50 miles of the plant site, the applicant rejected sites 1 through 12 shown on Fig. 9.1 for
nuclear power plants. Subsequent issuance of NRC Regulatory Guide 4.7 (November 1975) pro-
vided ample staff support for the applicants decision. In this guide, the NRC suggested that
applicants should give special attention to consideration of alternative sites when any radial
population density from a plant site exceeds 500 persons per square mile averaged out to a
30-mile distance. The staff examined population distributions in the area and found that the
guideline is exceeded for any site in New York City and along the Hudson River within Westchester
and Rockland Counties. In order to satisfy current radioactive exposure limitations on the
total area population would require significant plant design change and major additional capital
investments to reduce normal plant effluents. Even though the population guidelines are
exceeded, the staff considered other siting factors.

The staff has evaluated economic and environmental factors pertinent to the twelve sites in the
metropolitan New York City area as described in the Stone and Webster report.1 49 A summary of
the adverse factors is provided in Table 9.11. With respect to site area, the staff has reviewed
numerous environmental statements for nuclear power stations and concludes that more than 100
acres are required for permanent plant structures and temporary construction facilities. Eleven
of the sites do not have the acreage requirement. Many could be expanded by dredge-and-fill
operations or by relocation of facilities or population on adjacent properties. These activites
could involve significant impacts on the natural or social environment. For the one site
(Miller Field) where an acceptable area can be obtained, the staff finds that the site has been
incorporated into the Gateway National Recreation Area, thus precluding its use for a power
station.

The use of sites within the immediate proximity of airfields and their approach and takeoff
flight paths is subject to severe limitations imposed by the Federal Aviation.Administration
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SITES STUDIED

NO. LOCATION

I NORTH BROTHER ISLAND

2 ASTORIA

3 HELL GATE

4 HART ISLAND

5 HOFFMAN-SWINEBURN ISLANDS

6 MILLER FIELD

7 ARTHUR KILL
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13 QUARRY
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21 JAMES A. FITZPATRICK
(LAKE ONTARIO)

® DENNING POINT

23 LONG ISLAND AGRICULTURAL
AND TECHNICAL LAND

24 BROWNS POND

25 RHINEBECK
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27 RED HOOK

2 CRUGER ISLAND

29 HUDSON SOUTH

30 PAPSCANEE ISLAND

31 SCHODACK a HOUGHTALING ISLANDS

32 PH I L I PSTOWN

Q SITE SELECTED FOR
ECONOMIC ANALYSIS

Fig. 9.1. Locations of preliminary candidate sites. Source: ER, Fig. 9.2-1.
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Table 9.11. Significant adverse environmental factors for the applicant's potential power plant sites in
the New York City metropolitan area

Site No. Site name Adverse environmental factors

1 North Brother Island

2 Astorial

3 Hell Gate

4 Hart Island

5 Hoffman-Swimburne
Island

6 Miller Field

7 Arthur Kill

8 Ludlow

9 Glenwood

10 Croton Point

11 Ossining

12 Montrose

Nearby population density greater than 35,000 per square mile
(Bronx); site area of 18 acres; access only by water; along
northwest approach to La Guardia Airport, 11/2 miles distance

Nearby population density greater than 18,000 per square mile
(Queens County); along northwest approach to La Guardia
Airport, 11/4 miles distance

Nearby population density greater than 35,000 per square mile
(Bronx); site area of 15 acres; along northwest approach to
La Guardia Airport, 2 miles distance

Nearby high-density population districts (part of Bronx); site
area about 75 acres, barely adequate for construction require-
ments; access only by water

Site area of 10 acres could be enlarged only by dredging and
bulkheading; access only by water; nearby population density
greater than 5,000 per square mile (Staten Island)

Nearby population density greater than 5,000 per square mile
(Staten Island); abandoned U.S. military airfield; potential
conflicts for use may limit available area

Nearby population density greater than 5,000 per square mile
(Staten Island); site area about 75 acres, barely adequate for
construction requirements; has been selected by applicant
for smaller, 700-MWe coal-fired station

Adjacent population density (Yonkers) greater than 20,000 per
square mile; site area about 25 acres

Adjacent population density (Yonkers) greater than 20,000 per
square mile; site area about 20 acres

Small site with potential for enlargment; aesthetic impact on
adjacent town of Croton-on-Hudson would be significant if
cooling towers were required; southeast New York and north-
east New Jersey population within 50 miles in excess of
14 million

Southeast New York and northeast New Jersey population within
50 miles in excess of 14 million; site area about 40 acres;
significant aesthetic impact on adjacent town of Ossining if
cooling towers were required

Southeast New York and northeast New Jersey population
within 50 miles in excess of 14 million; population density of
adjacent area is about 650 per square mile; site area is about
20 acres; significant aesthetic impact on adjacent communities
if cooling towers were required

(FAA), particularly with respect to the height of structures. In addition, environmental
effects such as increased fog or cooling tower plumes that are commonly associated with large
thermal power stations would also be of concern to the FAA. The first three sites in Table 9.11
are located very near the flight paths for La Guardia Airport.

All of the sites discussed here depend on the lower Hudson River or the harbor waters in and
around New York City for waste-heat dissipation. Based on the environmental impact issues of
impingement, entrainment, and waste-heat discharge, the staff does not expect that the EPA would
be likely to approve once-through cooling for new power plants in this resource area. Use of
mechanical-draft cooling towers results in increased potential for fogging and icing in highly
developed urban communities adjacent to most of the metropolitan area sites. Natural-draft
cooling towers, which minimize low-level fogging, can be visually intrusive to inhabitants in
adjacent communities, particularly when the site has not previously had an industrial character.



9-34

The staff's examination of potential power plant sites in the New York City Metropolitan area
has shown that, on balance, they do not offer significant environmental advantages over other
candidate regions, particularly with respect to population and land-use characteristics.

Mid-HudsonRiverReion

This region consists of several mile-wide strips of land along the Hudson River between Albany
and Westchester County. Sites located several miles from the river can be considered, but the
cost of facilities and energy to pump cooling water is a major factor in choosing between sites.
Sites located in this region range from 40 to 130 miles from the New York City load center. In
addition to a plentiful supply of cooling water for closed-cycle cooling, this area has a low
population density, numerous potential sites with adequate area, and contains major highways
and railway transportation routes. Finally, the backbone of the power transmission network
between the New York City and upstate load centers is located parallel to the Hudson River.150

Upgrading of the existing circuits in the Hudson River corridor to handle more capacity by
increasing the voltage rating from 345 kV to 765 kV has already been initiated. This is part
of the effort to assure a reliable flow of electric energy to the New York City load center from
upstate New York, Canada, and New England, particularly in case of major power generator outages
in the New York City metropolitan area.

The power plant proposed by PASNY in the mid-Hudson region can be served by the existing bulk
power network. The staff finds that transmission-line construction for mid-Hudson sites is
environmentally and economically more acceptable than constructing a reliable network from other
nearby regions such as Long Island or the Delaware River area.

Conclusion

Based on an evaluation of the applicant's methodology and the staff's independent assessment of
general considerations of economics and environmental factors relating to power transmission,
water supply, availability of land, and population density, the staff believes that the mid-
Hudson River corridor is the preferred siting region for a nuclear power station to provide
electric energy to the New York City load center.

9.2.3 Preliminary candidate sites

The Stone and Webster site evaluation study considered 32 sites in the Hudson River region as
selected by the applicant (Fig. 9.1). Twenty-one of these locations had previously been con-
sidered as possible nuclear- or fossil-fueled power plant sites by other organizations. An
additional eleven sites were determined by a review of aerial stereoscopic photographs and topo-
graphic maps of the Hudson River Valley and adjacent highlands and by field surveys, all in the
zone upstream of Westchester County."'9

Each of the 32 sites (Fig. 9.1) was visited by Stone and Webster and the applicant, after which
a broad review of environmental compatibility and engineering feasibility was made. The site
visits and analyses were performed by an interdisciplinary team that utilized broad safety,
economic, environmental, engineering, and social criteria (ER, pp. 9.2-14 and 9.2-15) to elimi-
nate the less favorable site alternatives.

During the site-selection process, continuing power demand studies and economic evaluations by
the applicant indicated the need for one nuclear plant, one fossil-fueled plant, and partial use
of a pumped storage plant.

Based on previous discussions of environmental and site suitability factors, the staff does not
consider that the metropolitan sites numbered 1 through 12 on Fig. 9.1 can be used for the pro-
posed nuclear power plant.

Nineteen of the remaining 20 sites are located in the mid-Hudson resource area. The other site
included in the applicant's analysis was the James A. Fitzpatrick site on Lake Ontario, which
was used only to illustrate the excessive power transmission costs. Since the staff concurs
with the applicant that the New York City load center should not be supplied from upstate New
York, the Fitzpatrick site is eliminated from further staff consideration.
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Of the 19 sites in the mid-Hudson River region, ten were summarily rejected by the applicant's
evaluation team for the reasons stipulated in Table 9.12. In summary, the applicant's rejec-
tion of these sites were based on site-specific disadvantages such as: (1) proximity to
developing residential areas, public facilities, and unique natural areas; (2) probability of
flood hazards; and (3) probability of poor geological or meteorological conditions. On the
basis of examination of USGS topographic maps, area highway maps, and observation of some sites,
the staff concurs that there were land-use conflicts and natural hazard problems for many of
the sites listed in Table 9.12. Since the applicant has identified additional sites in the
resource area that do not have similar disadvantages, the staff believes that the applicant's
decisions at this screening level of site selection are reasonable. However, the staff elected
to include the Red Hook site in its independent, reconnaissance-level evaluation of alternative
sites because it has site characteristics very similar to Clermont and Livingston (described
later).

Table 9.12. Mid-Hudson nuclear plant sites reviewed and rejected by the applicant based on potential
licensing problems

Site No. Site name Reason for rejection

23 Long Island Agricultural Proximity to Matteawan State Hospital and to a new
and Technical School

24 Browns Pond

25 Rhinebeck

26 Leacotte Farm

27 Red Hook

29 Hudson South

30 Papscanee Island

31 Schadock Island

32 Philipstown

13 Quarry

residential development

Conflict with city water supply reservoir

Proximity to new residential development

Probability of deep, soft clays resulting in questionable
foundation conditions

Proximity to freshwater swamp
Poor access for heavy equipment
Poor meteorological and topographical conditions leading to

poor ventilation

Proximity to area of high population density
Probability of deep, soft clays resulting in questionable

foundation conditions

Proximity to area of high population density
Probability of flood hazard

Probability of flood hazard

Proximity to new residential development
Poor meteorological and topographical conditions leading to

poor ventilation

Proximity to the known Wappinger geological fault

The following is a brief description of the nine candidate sites (as they appeared in 1973) for
a nuclear power unit based on a review of the Stone and Webster report149 and the applicant's
Environmental Report.

Lloyd

The site is located in the Town of Lloyd, Ulster County, about 2 miles southwest of West Park.
Two miles to the east is the Hudson River (Mile Point 80), the major water resource of the area.
The location is at a general elevation of 310 ft MSL. The population density in the entire
region is sparse to low, with populations in nearby towns of about 200 to 300 people/sq mile.
Although there is some farming, this basically rural area is predominately forested and has
rough terrain and swampy sections. The heavily wooded area provides good habitat for deer and
small game. Although resident fish of the Hudson River in the area of the site are freshwater,
many marine fish, including striped bass and American shad, migrate into this area in the
spring to spawn (ER, pp. 2-1 through Q9.2-4).
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Esopus

The site is 3 miles west of the Hudson River (Mile Point 83) in the Town of Esopus, Ulster
County, and about 2 miles northwest of West Park. The elevation at the site is about 380 ft MSL.
The population density is approximately 210 persons/sq mile in the Towns of Esopus and Rosendale,
and the villages in the area (all at least 2 miles distant) are quite small. The site is
located in an area of gentle slopes on the northeastern side of a 4000-ft-wide T-shaped valley.
The slope and ridge portions of the valley are heavily wooded; however, the actual site is
located on an active farm. Level areas along the higher portions of the valley are either
built-up or farmed, and the lower portion is meadow and marsh. Deer, small game, game birds,
and marsh-associated fauna are prevalent. The aquatic ecology is similar to the Lloyd site.
In addition to resident freshwater fish, marine fish migrate into this area to spawn, although
this portion of the Hudson River represents only a small segment of the spawning range (ER,
pp. Q9.2-4 through Q9.3-6).

Shawangunk

The Shawangunk site is a former military airfield adjacent to the Wallkill River in the Town of
Shawangunk, Ulster County, and lies about 4 miles northwest of the Town of Wallkill. The site
is 13 miles west of the Hudson River at approximately Mile Point 71. The elevation at the site
varies from 300 ft MSL on the eastern side to 380 ft MSL on the west. There are a few undrained
depressions in the area which may be kettleholes in the glacial drift or might possibly indicate
solution effects in an unmapped limestone unit. The population in this typical rural farm area
is scattered, with a few small villages at crossroads. The population density is approximately
100 people/sq mile. Deer, small game, and game birds appear to represent the major faunal com-
ponents on the site, a new abandoned airfield that has become overgrown with low grasses and
brush. The general area surrounding the site has been developed for crops, orchards, and the
grazing of horses. The aquatic ecology is similar to that of the Lloyd and Esopus sites, with
general freshwater species of fish in the Hudson and with many marine fish migrating into the
area in the spring to spawn (ER, pp. Q9.2-6 through Q9.2-8).

Rosendale

The Rosendale site is in the Town of Rosendale, Ulster County, and lies in a loop of the Wall-
kill River, 2 miles south of the village of Rosendale. The site, a large tract of land
situated on a broad flat floodplain formed by the most downstream meander loop of the Wallkill,
has a ground elevation of just under 180 ft MSL and is about 6 miles west of the Hudson River
at Mile Point 83. At the site location, geologically recent floodplain surface deposits,
possibly fine grained and of unknown depth, overlie bedrock. The area in the vicinity of the
site is of low population density, with the Towns of Esopus and Rosendale having population
densities of a little more than 200 people/sq mile, and the Town of New Paltz a density of
3D0 people/sq mile. Tillison, 1 mile to the north, and Rosendale, 2 miles to the north, are
the only small nearby villages. The site is characterized as a meadow, which is actively
gra &d or mowed. At some distance surrounding the site area are farms and wooded hills that
are suitable habitats for deer, small game, and birds. Resident fish of the Hudson River in
this area of the site are freshwater species such as white perch and freshwater killifish.
As with the other neaby sites, some marine fish migrate into this area in the spring to spawn,
but the area represents only a small segment of their general spawning range (ER, Q9.2-8 through
Q9.2-10).

Athens-Leeds

The Athens-Leeds site is in the Town of Athens, Greene County, about 1.5 miles west of the
Village of Athens. The site is about 1 mile northwest of the Hudson River and lies in a flat
north-south valley whose floor elevation is 120 ft MSL. In the immediate site area, the
population is sparse, with population densities of the Towns of Athens, Catskill, and Coxsackie
being less than 130, 170, and 100 people/sq mile respectively. The Village of Athens, 1.5 miles
to the east, has a population of 1718 (1970 Census), and the City of Hudson, 2.5 miles to the
east, has a population of 8940 (1970 Census). Leeds substation is very close to the site, and
3 miles to the north, a 2000-acre recreational community, "Sleepy Hollow Lakes," is being
developed. The general vicinity of the site is rural farm area, and much of the site itself
has been cleared for agricultural purposes, although only a small area has been recently farmed.
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The overgrowth that has developed provides suitable habitat for small mammals and birds, and
some of the adjacent wooded areas provide habitat and an access to open area for deer. The
resident fish population is composed of freshwater species, since the saltwater front does not
extend that far up the Hudson. Several migratory species, including blueback herring, alewife,
white perch, and American shad migrate into these freshwater areas in the spring to spawn.
Their spawning ranges usually extend beyond this site.

Murderers Creek

The Murderers Creek site is in the Town of Coxsackie about 4 miles north of the Athens-Leeds
substation site and roughly 3 miles southwest of the Village of Coxsackie. The site is roughly
2.5 miles west of the Hudson River at approximate Mile Point 122 and is located in the northern
end of a small flat valley at an elevation of 130 to 140 ft MSL. The population density of the
town of Coxsackie is quite low, less than 100 people per square mile; the Village of Coxsackie
(3 miles to the northeast) has a population of 2399 (1970 Census), and the Village of Athens a
population of 1718 (1970 Census). The "Sleepy Hollow Lakes" recreational community is being
developed near the site. Land use in this rural farming area is devoted to both general agri-
culture and some dairy farming, but no significant industrial or commercial development occurs
in the site area. Although the area is actively farmed and grazed, small game find it to be a
suitable habitat. Since the saltwater front in the Hudson is well below this area, the resi-
dent fish species are freshwater. In the spring of the year, a few marine fish species migrate
into the area to spawn (ER, pp. Q9.2-13 through Q9.2-16).

Cementon

The Cementon site is in the southeast corner of the Town of Catskill in Greene County and is
adjacent to Silver Point on the west bank of the Hudson River at approximate Mile Point 106.
Cementon is about 1-1/2 miles to the south. The tract of land on which the site is located
has rounded hills and slopes that rise from about 10 ft to 50 ft MSL. In the Town of Catskill
where the site is located, the population is sparse, with fewer than 170 people/sq mile. The
Hamlet of Cementon has a population of 500 (1970 Census). The immediate area supports three
cement plants and associated limestone quarrying. Other land uses in the area are very limited
in this basically undeveloped area. The areas of higher ground bordering the site are heavily
wooded, although approximately 10% of the vegetation at the site is stressed due mainly to
cement dust and sludge. A narrow stretch of woods, providing suitable cover for deer, small
game, and a variety of birds, borders the Hudson River. Along this area to the west is a
permanent marsh that is apparently fed from both the Hudson River and the seasonal runoff of
a freshwater stream. The marsh, characterized by a variety of semiaquatic grasses and cat-
tails, provides a suitable habitat for waterfowl as well as small marsh fauna. The resident
fish population is composed of freshwater species, although some marine species migrate into
the area in the spring to spawn (ER, pp. Q9.2-16 through Q9.2-18). A more extensive descrip-
tion of the Cementon site is given in Sect. 2.

Denning Point

The Denning Point site is within the City of Beacon in Dutchess County and is located on a
point that protrudes from the east bank at Mile Point 60 into the Hudson River in a southerly
direction. Denning Point contains approximately 55 acres of land and is a low, flat peninsula
at 20 ft MSL. The City of Beacon, in which the site is located, has a population of 13,255
(1970 Census), and the City of Newburgh, about 1 mile across the Hudson, has a population of
26,219 (1970 Census). The southern three-fourths of the peninsula is forested, and the northern
quarter is in old fields. A small industrial plant is located at the base of the peninsula. A
few small subdivisions and farm areas are located along the base of the ridge facing the point.
The City of Beacon, 1.5 miles to the northeast, is residential. The heavily wooded area of
Denning Point provides suitable habitat for some small game. Although it remains in a natural
state, the adjacent mainland area has undergone land development that isolates the point and
restricts faunal movements. The shoreline is devoid of marsh characteristics. Resident fish
of the Hudson at this location are freshwater species, but the progression of a saltwater front
during summer may shift the distribution of some estuarine species with wide salinity tolerances
into the area from the south. Although many marine fish migrate into this area in the spring
to spawn, the area represents only a small segment of the general spawning range of such migrant
species (ER, pp. Q9.2-21 through Q9.2-23).
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Cruger Island

Cruger Island is in the Town of Red Hook, Dutchess County, and is actually a peninsula on the
east bank of the Hudson (Mile Point 97) 3 miles northwest of the community of Red Hook. Cruger
Island, once a true island, has been tied to the mainland by alluvial deposits forming a
T-shaped peninsula, creating a North Bay and a South Bay. Maximum elevation of the old outliers
is 40 ft MSL; the alluvial deposits linking the outliers to the mainland are flat and have an
elevation of less than 10 ft MSL. Across the river and 3 miles north is Saugerties and Sauger-
ties South, with 1970 Census populations of 4190 and 3159 repectively. The small Village of
Glasco (19 A Census population of 1169) is one mile north, and the City of Kingston with a 1970
Census population of 25,544 is 7 miles to the south. Low populations are found in the immedi-
ate vicinity. The influence of land development in the general area is minimal. The peninsula
is heavily wooded, providing cover for small game and deer. The wooded cover continues to the
adjacent shore and shore bluffs, with occasional fields dotting these bluffs. Only during
extreme tidal flooding would faunal movements between the peninsula and the shore be restricted.
The shallow characteristics of both a small bay and a marsh area appear to provide a sizeable
habitat and spawning area for various fish populations. Freshwater species compose the resi-
dent fish population, although several migrant species use the area in the spring for spawning
(ER, pp. Q9.2-23 through Q9.2-26).

The staff has reviewed the site description section of the 1978 New York Power Pool report. 150
This report contains a discussion of reconnaissance level environmental, engineering, and
economic information that resulted in the selection, by the utilities, of power plant candidate
sites. Within the mid-Hudson region, the report discusses six sites potentially suitable for
nuclear plants that were not included in the applicant's site-selection analysis for the pro-
posed Greene County plant. A brief summary of these sites is provided in Table 9.13. Addi-
tional details will be provided in a later section involving staff analysis. However, the
staff does not believe that the Greene Point site is preferable for the proposed power plant
since it is subject to the same adverse visual and socioeconomic impacts as the applicant's
proposed Cementon site (see Sect. 4).

Table 9.13. Mid-Hudson sites recently identified by other utilities for base-load facilities

Site Description and staff comment

Red Hook-Clermont Identified by Consolidated Edison Co. for a base-load generating station. It is
located in a rural area about 5 miles east of the Hudson River and 7 miles
southeast of the proposed site of the Greene County plant.

Livingston Identified by Consolidated Edison Co. for a base-load generating station. It is
located in a rural area about 5 miles east of the Hudson River and
practically due east of the proposed site of the Greene County plant.

Ward Manor Site identified by Cential Hudson Gas and Electric Corp. includes Cruger Island
site considered in the PASNY site selection process.

Terry Brickyard Site identified by Central Hudson Gas and Electric Corp. on western shoreline
of Hudson River and adjacent to Kingston-Rhinecliff bridge. Abandoned clay
mining area.

Greene Point Site identified by Central Hudson Gas and Electric Corp. about 2 miles upstream
from the proposed site of the Greene County plant. Same aesthetic and
socioeconomic impacts associated with the proposed plant at the Cementon
site.

Stuyvesant Identified by New York State Electric and Gas Co. for a base-load power
station. Site is in a rural area along the eastern side of the Hudson River
about 15 miles upstream from the proposed site of the Greene County Plant.

Source: Stone and Webster Engineering Corporation, Metropolitian Transportation Authority Plant Site
Study, Progress Report, prepared for the Power Authority of the State of New York (October 1973).
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The staff finds that the applicant's 1973 survey of the mid-Hudson River area was sufficiently
extensive to provide an adequate list of candidate sites. However, the staff has elected to
include the sites listed in Table 9.13 (except Greene Point) because they are currently under
consideration for large nuclear power stations by other utilities in the mid-Hudson resource
area.

In the staff's estimation, the above sites are among the best that could reasonably be found
in the region.

9.2.4 Applicant evaluation of nine sites

The following criteria were used by the applicant to evaluate the environmental and engineering
compatibility and general characteristics of the nine sites for a single nuclear unit with
closed-cycle cooling:

1. Impact on water quality of proposed facility;
2. Availability of at least 60 acres for plant structures;
3. Environmental compatibility of closed-loop cooling system, including fogging and

icing effects, drift effects, and height limitations of natural-draft cooling towers;
4. Aesthetic and social impact of proposed facility;
5. Present and future adjacent land use;
6. Population density;
7. Impact on terrestrial ecology of proposed facility;
8. Meteorology as it affects dispersion of airborne effluents;
9. Engineering feasibility of proposed facility based on sufficient land area for

exclusion zone, foundation conditions, and site access.

With respect to the criteria related to terrestrial and aquatic effects, the applicant found
that the nine sites seemed to have similar characteristics and no site was eliminated based
on ecological considerations. In addition, the applicant did not eliminate any site due to
the lack of reasonable access to highway, railway, or waterway transportation.

Because of the distance of the Shawangunk and Rosendale sites from the Hudson River, the
applicant believes that the makeup water supply would entail significant additional construc-
tion and operating costs. The Shawangunk and Murderers Creek sites exhibited surface features
indicative of geological features that could potentially lead to higher foundation costs. The
Rosendale site was also subject to flooding of the Wallkill River, thus requiring higher con-
struction costs for flood protection.

Compared with the remaining sites, the Esopus site would require additional expense for makeup
water supply because of greater distance from the Hudson River. Cooling towers at the Esopus
site were also believed to be slightly visible from two additional historic sites on the east
bank of the Hudson River, Franklin D. Roosevelt's home and the Vanderbilt Mansion. The appli-
cant rejected the four sites based on the aforementioned considerations.

The applicant provided an analysis of the levelized cost of power generation in 1981 at the
five remaining sites (ER, Tables 9.2-3 and 9.2-4) with the following results at 60% plant
factor: Denning Point, 14.07 mills/kWhr; Lloyd, 14.42 mills/kWhr; Cruger Island, 14.41 mills/
kWhr; Athens, 13.92 mills/kWhr; and Cementon, 14.32 mills/kWhr. Subsequent delayed operation
has resulted in increasing costs. However, the relative costs of power generation at the five
sites would not be expected to change since inflation would effect each site-specific analysis
equally.

The difference in these estimates, about 3.5%, was not considered significant by the applicant
because of inadequate site characteristic knowledge when the estimates were prepared.

The applicant elected to eliminate the Denning Point and Cruger Island sites due to the greater
visual impact of cooling towers on the undeveloped lands projecting into the Hudson River.
The applicant also considered licensability of the Denning Point site to be less likely due
to NRC population criteria (as of 1973). The applicant also found that power plant use of
Cruger Island was less compatible with existing land use in the general surroundings than
would be the case at the Cementon and Athens sites.
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The applicant eliminated the Lloyd site because it was the most expensive option in 1973 when

considering the total cost of energy generation and delivery to a substation in New York City.149
In addition, the transmission routing included a submarine crossing of the Hudson River that
was considered a potential environmental problem in the licensing process.

Thus, the applicant's final site-selection options were Cementon and Athens. The final
decision in favor of Cementon was primarily based on the prevailing industrial type land use
prevalent on and adjacent to the Cementon site as opposed to the rural, less-developed char-
acter in the Athens site area (ER, Sect. 9.2.2.2), although the energy cost at Cementon was
found to be higher.149

In summary, the applicant provided a selection of nine candidate sites throughout the length
and breadth of the mid-Hudson River. The applicant visited each site, gathered reconnaissance-
level information relative to engineering feasibility, including safety, and compatibility
with aspects of the human and natural environment. The applicant used a methodology of suc-
cessive elimination of candidate sites based on site-specific unique disadvantages that weighed
against a site when compared with the other candidate sites.

9.2.5 Staff evaluation of candidate sites

The staff evaluation of candidate sites is a reconnaissance-level effort based on readily avail-
able information resources and a brief field investigation of the sites. The staff included
aerial and surface inspection, study of USGS topographic maps and highway maps, the site descrip-
tions prepared by the applicant (ER) and the Power Pool,150 review of selected studies on the
Hudson River fish,15 2,15 3 and concurrence with the environmental and physical access criteria
specified by the applicant (Sect. 9.2.4). However, this assessment does not include evaluation
of geological, seismological, or groundwater factors, since they relate primarily to plant
design. The staff included the applicant's final nine candidate sites, one rejected site, and
five sites identified by other New York utilities (see Sect. 9.2.3).

Aerial inspection of each site allowed the staff to obtain a general assessment of the following
factors: (1) topographic setting; (2) land use pattern; (3) drainage pattern, presence of
onsite water bodies, and proximity of the site to wetland areas; (4) location of access roads,
railroads, and transmission lines; and (5) proximity to potential fish spawning and nursery
areas. The aerial inspection allowed the staff to gain personal perceptions of the sites that
were not available from study of the USGS topographical maps and to determine what changes may
have taken place since the maps were published. However, the staff found few changes had
occurred in the past 25 years.

Following the aerial inspection, all of the sites except Shawangunk and Terry Brickyard were
visited by car in order to obtain a more detailed understanding of the following factors:
(1) major types of land use, (2) prominent vegetation types, (3) presence of wetlands and water
bodies, (4) location of roads and communities, (5) topographic setting, and (6) view of site
from distant view points. Time constraints limited the detail of inspection on the ground to
traversing the sites by roads running through or in close proximity to the site. The staff
inspected three of the sites (Denning Point, Cruger Island, and Ward Manor) in more detail since
aerial inspection indicated that these sites had more potential ecological value than the other
sites.

To identify potential adverse impacts on aquatic ecology, both regional and local characteristics
of a given site were considered. In the regional context, the proximity of a site to other
operating power plants and its location with regard to the major spawning areas of the white
perch and several anadromous fishes (alewife/blueback herring, American shad, Atlantic tomcod,
and striped bass) were noted. The abundance of the early life stages of the species varies in
different regions of the estuary but generally these species comprise the majority of the ichthy-
oplankton in the river above Denning Point, the southern most site included in the analysis that
follows. Each site was also evaluated on such local or site-specific criteria as (1) proximity
to coves or bays in the river which might be potential spawning and nursery areas; (2) the
shoreline configuration and river morphometry in the general area where the intake and discharge
facilities might be located; and (3) location, size, and characteristics of the onsite water
bodies.

In this assessment, the staff assumes that most of the construction manpower will be obtained
from the New York City and Albany metropolitan areas; from the Hudson River cities of Newburg,
Kingston, and Poughkeepsie; and from local population resources near each site. The staff
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expects that a large proportion of the construction workers will commute, and that the number of
in-movers at or near each site will be less than or about the same as estimated for the proposed
Cementon site (Sect. 4).

Most of the identified alternative sites are located in rural areas where the small villages do
not offer a satisfactory level of commercial and municipal services or housing that would attract
construction worker relocation. However, for the small fraction of construction workers that
choose to relocate, the staff expects that the housing and services available in the cities and
larger towns in the mid-Hudson region should be adequate to absorb the in-mover impact. Based
on the aforementioned considerations, the staff does not believe that construction force relo-
cation is a decision-making factor in this alternative site analyses.

The staff has evaluated the probable amount of residential relocation necessary to use each site
and determined that this factor is similar at all sites. Effects of off-site land-use altera-
tion cannot be intensely investigated at this stage, but the only sites that appear to require
significant relocation for access improvements are Cementon and Denning Point. Therefore, the
staff is not using population relocation as a decision factor in its alternative site assessment.

The staff has looked for the presence of historic resources154,155 in the general area of the
sites and assessed the likely impact on those identified resources.

In the overall evaluation of the alternative sites, the staff will compare the fourteen sites
with the proposed Cementon site (whose adverse environmental evaluation is found in Sects. 4
and 5). The comparative environmental evaluation will use the following ratings:

1. Significant deficiencies - for sites that appear to have a severity of impacts similar
to those at Cementon.

2. Preferable - for sites that have much less impact than at Cementon but which are not among
the best of the alternatives.

3. Superior - for sites that have significantly less impact than at Cementon and are among
the best of the alternatives.

Following is the staff's reconnaissance-level assessment of the ecological and social environ-
mental impact and relative feasibility of the development of the proposed power plant for the
fourteen sites as alternatives to the proposed Cementon site.

Denning Point

The Denning Point site is a peninsula that protrudes from the east bank of the Hudson River at
KM 97 (RM 60) and is separated from the mainland for most of its length by a shallow bay subject
to tidal activity. The small area (%55 acres) is not sufficient for power plant development.
The area could be increased by filling a portion of the shallow bay; this would involve addi-
tional aquatic impact. Except for some clearings in the northern portion of the site, the point
is covered by relatively well-developed forest, including such species as red maple, northern
red oak, ash, and others. Dominant trees range from approximately three to eight decimeters
(1.0 to 2.6 ft) diameter at breast height (d.b.h.), indicating that the forests are moderately
old. There appears to be no development of marshlands along the shores of the point. No
observations of wildlife activity were made, but the site would appear to provide good habitat
for small game, cover for deer, and nesting sites for bird life. From a terrestrial ecology
point-of-view, the site appears to have a better than average development of forest when com-
pared to the surrounding region, but does not appear to have any special or unique features
that would be destroyed by development of the area.

Denning Point, which is located within a large bay that extends approximately 5.2 km (3.2 miles)
from Beacon south to Pollepel Island, is surrounded by very shallow water. The distance from
the west shore of the site to the 1.8-m (6-ft) depth contour at mean low water is a minimum of
approximately 250 m (820 ft). This large bay likely serves as an important nursery area for
many fishes, including the striped bass. Juveniles of this species are most abundant in the
shore (<3 m or 10 ft) and shoal (3 to 6 m or 11 to 20 ft) zones of the lower (KM 19 to 61;
RM 12 to 38) and middle (KM 63 to 122; RM 39 to 76) estuary from July through mid-October.152

Moreover, the site is located within a region of the river where the spawning of many anadromous
species occurs, including the stripped bass, Atlantic tomcod, and white perch. Although white
perch generally spawn throughout the estuary, the major spawning sites of the Atlantic tomcod
are shallow, fresh, or brackish areas of the middle estuary, particularly the West Point and
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Cornwall regions (KM 76 to 98; RM 47 to 61).'53 Another species of particular concern is the
striped bass that spawns just above the salt front in fresh water. This region includes the
freshwater areas of the middle estuary and most upstream regions of the lower estuary.153  For
example, maximum egg densities were found in the Indian Point and West Point regions (KM 63 to
88; RM 39 to 55) in 1974,1s3 1975,153 and 1976.152 Relatively high densities of larvae were
also found in this vicinity of the river. Since five, large once-through power plants are also
located between KM 60 (RM 37) and KM 106 (RM 66), consideration must be given to the cumulative
impact that a power plant located at Denning Point might have on the Hudson River fish popula-
tions, especially the stripped bass. Also, the site is located within a relatively shallow bay
where the abundance of larval and juvenile fishes is likely to be high. The staff does not
believe that methods are available to adequately mitigate the potentially high entrainment and
impingement mortality that could occur.

Based on regional and site-specific aquatic ecology, this site is considered to have very
low acceptability.

The only highway access to the Denning Point site is through the streets of the town of Beacon.
Highway improvements to assist traffic flow would be required. Construction-related traffic
congestion would impose a significant impact on the community. Since the Conrail tracks pass by
the base of the peninsular site, little environmental impact is perceived in adding a spurline
onto the site. Barge access for delivery of the large components can be developed with only the
local environmental impact at the shoreline. The nearest access to the New York Power Pool
transmission feed into New York City is about 24 km (15 miles) east of the site. Since this is
considerably further than for many of the alternatives considered, the impact on the environment
would be greater.

Placing a natural-draft cooling tower on this site would impose a significant, but very local,
adverse visual impact on the residents of Newburg and Beacon. The site is in direct view of
numerous historical sites in downtown Newburg (about 1 mile away across the Hudson River).

In conclusion, the staff finds that the Denning Point site has significant deficiencies as
follows: (1) possible high entrainment and impingement losses and the significant potential for
cumulative aquatic impacts in the adjacent stretch of the Hudson River, (2) the likely need to
increase the site area by filling a portion of a shallow bay, and (3) the social-economic factors
of severe traffic congestion and visual impact. Thus, Denning Point is not preferable to
Cementon.

Shawangunk

The Shawangunk site is an abandoned military airfield located about 1/2 mile west of the Wallkill
River and approximately 20 km (12.5 miles) west of the Hudson River. Since no reclamation of
the airfield has been attempted, the site has little ecological value. Runways dominate the
area, and some development of early seral plant communities dominated by grasses, forbs, and
shrubs are present in the areas between the runways and around buildings. The general area
around the site is rural-agricultural with a large horse farm and numerous orchards lying close
to the site. There are no terrestrial ecology problems in developing this site. However, the
makeup/discharge pipelines would have to be installed for a minimum distance of 20 km (12 miles)
to reach the Hudson River near KM 114 (RM 71). The makeup/discharge pipelines would cross the
Wallkill River, the New York State Thruway, the Conrail tracks, and a general landscape with
numerous orchards, farms, wetlands, and forests, in addition to surmounting a ridge which rises
to elevations greater than 360 m (1200 ft). The perceived environmental impacts of installing
these pipelines (and the economic cost of their construction and operation) would be signifi-
cantly greater than for the alternative sites located adjacent to or near the Hudson River.

With the exception of a small stream that flows near the eastern and northern boundaries of the
site, no onsite water bodies or wetlands are located onsite. Makeup water would be taken from a
region of the river that deepens quickly from the shore. 149 Although striped bass would be
expected to spawn in this general region, the major spawning area in recent years was located
downstream. The extent of the spawning that might occur in this region of the Hudson River
would, in part, be dependent upon the location of the salt front during the spring. The up-
stream extent of this front, on the other hand, is dependent upon the freshwater flows at the
Troy Dam above Albany. Because of the shoreline configuration and river morphometry near the
shore, large numbers of juvenile anadromous fishes would not be expected to reside for any
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extended period of time in the vicinity of makeup water intake structure. In addition to the
striped bass, the white perch and possibly the Atlantic tomcod could also be expected to spawn
in this area.

Because of certain regional factors such as (1) proximity to the Roseton and Danskammer power
plants at KM 105 and 106 (RM 65 and 66), respectively, and (2) location in the middle estuary
where striped bass and Atlantic tomcod, which are impacted at several other power plants down-
stream, spawn, this site is somewhat less acceptable from an aquatic ecology viewpoint than many
others.

Vehicular access to the site is over local roadways which would require upgrading to handle the
construction-related traffic. In particular, bridges to the east over the Wallkill River, to
the north over Shawangunk Kill, and to the south over Dwaar Kill are probable constrictions to
traffic flow and restrictions to heavyweight truck deliveries. Rail access would have to be
installed, including a crossing of the Wallkill River, from the Conrail tracks about 2.4 km
(1.5 miles) to the east.

Delivery of the reactor pressure vessel and steam generators by railroad is almost impossible
due to physical restrictions along the railroutes.156 The combination of barge and highway
transport requires either the availability of a highway route from a barge unloading facility to
the site without serious physical restrictions, such as inadequate bridges, low overpasses, and
weight limitations on roadways, or considerable financial cost and social and terrestrial
impacts in overcoming these obstacles. For the Shawangunk site, the staff judges that the
environmental and economic costs of barge-highway access development would be severe.

Transmission-line construction would involve at least a 6.4-km (4-mile) corridor to the ENE to
an existing substation at Modena Gardens or about 5 km (3 miles) east to intersect with the
existing north-south transmission corridor. This is considered to involve relatively little
environmental impact and is comparable to that for the Cementon site.

The plant and cooling towers would be a significant visual intrusion into the broad slightly
rolling farmland area. The resident population that would perceive the visual intrusion is
small compared with many of the other alternative sites. The transient population passing the
site on the Thruway is large, but their view is only momentary. Thus, the total visual impact
is judged to be slight.

Although the staff finds the abandoned airfield site itself to be well suited for a power plant,
based on the potential adverse environmental impacts and adverse economic costs related to the
cooling system water makeup/blowdown pipelines, the potential for cumulative aquatic impacts in
the affected stretch of the Hudson River, and the inadequate transportation access, the staff
finds that the Shawangunk site is not among the best of the alternative sites, but is preferable
to the Cementon site.

Lloyd

The general area of the Lloyd site consists of hills and valleys with large wetlands, farmland,
and forest representing the major land uses.

The site itself is an elongated north-south trending valley surrounded by low hills. Part of
the site is cleared and used for farming, part is shrub growth, and part is poorly drained wet-
land. A small tributary of Black Creek flows in a northerly direction through the site. The
surrounding hills are forested. From a terrestrial ecology viewpoint, the site appears to be
typical of the surrounding region and appears to have no unique ecological features that would
preclude development.

Routing of the makeup/blowdown pipelines from the plant to the Hudson River about 3.4 km
(2 miles) east would require the avoidance of major wetlands and a high ridge east of the site.
Acceptable environmental impacts and minimal elevation differentials could be realized if the
pipeline routing utilized existing road rights-of-way for much of the distance.

Makeup water would probably be withdrawn from the Hudson River near KM 129 (RM 80). In this
region, the river is narrow (approximately 550 m or 1800 ft wide) with relatively deep water
immediately offshore.149 No shallow coves, bays, or tidal flats are located in this general
reach of the river. Predominant fish species that might spawn in this area include the white
perch and American shad. The former species spawns throughout the estuary, but 'major
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concentrations of eggs occurred in the Saugerties and Catskill areas in 1976.152 In the same
year, the principal spawning area of the American shad extended from KM 138 to 200 (RM 36 to
125).152 The site is located above the primary spawning area of the striped bass and Atlantic
tomcod and below that of the alewife and blueback herring. Although eggs of the latter two
species have been found throughout the estuary, most spawning occurs in the upper estuary above
KM 214 (RM 77), especially from Kingston to Albany.152,153 From the standpoint of aquatic
ecology, the Lloyd site is an acceptable location for a nuclear power plant.

Vehicular access to the site is by a narrow, winding, rural road. Significant upgrading would
be required in which displacement of existing residents could be minimized only by developing a
new, direct route for a portion of the access route. Providing rail access would involve
developing a spur line about 4 km (2.5 miles) to the south to the New York, New Haven, and
Hartford tracks near State Route 299. Thus, the Lloyd site is not as well located in terms of
rail access as some of the alternative sites located virtually adjacent to tracks.

Highway transport of the reactor pressure vessel from a nearby barge offloading point along the
Hudson River is perceived to involve moderately difficult environmental problems at the recon-
naissance level. An in-depth examination could reveal serious problems with this mode of
transportation.

The nearest transmission line substation is located near Ohioville, approximately 6.4 km
(4 miles) SW of the site. The nearest 345-kV transmission line corridor is about 5 km (3 miles)
west or south of the site. Thus, environmental impacts of transmission-line access appears to
be no greater than at the Cementon site.

A nuclear power station with a natural-draft cooling tower at the Lloyd site would not be
visually intrusive for the local population because of the rolling, generally wooded, terrain.
The site lies approximately 5 km (3 miles) west of the F. D. Roosevelt Home National Historic
Site at Hyde Park. Based on a study of topographic maps and visits to this National Historic
Site to evaluate the scenic view, the staff determined that none of the structures of a power
station at the Lloyd site, nor a vapor plume, would be visible from the F. D. Roosevelt Home.

In summary, the staff finds that the Lloyd site is environmentally acceptable and suffers
adversely primarily in terms of access for the construction phase. Thus, in the staff's judg-
ment, the Lloyd site is among the best of the alternative sites and is superior to the proposed
Cementon site.

Rosendale

The site is presently occupied by a well-tended farm which appears to be used for pasture/hay
production. The staff notes that there may be prime farmland on the site and its use for a
power plant may not be consistent with the national policy of preserving prime and unique
farmland resources.157

Some development of riparian woodlands occurs along the Wallkill River. The site is on the
floodplain of the Wallkill and may be subject to flooding during the spring. No water bodies
or significant wetlands are located onsite. From a terrestrial ecology viewpoint, development
of this site would not appear to result in the loss of any unique or special ecological features.
The area between the site and the Hudson River is hilly, rising to elevations of 180 m (600 ft),
and is interspersed with small and large wetlands. Installation of the water makeup/blowdown
pipelines would involve considerably greater environmental, social, and economic costs for this
site than for some of the other alternative sites being considered.

The characteristics of the Hudson River in the region where the intake and discharge structures
might be located (KM 134; RM 83) is similar to that described previously for the Lloyd site
which is located approximately 4.8 km (3 miles) downstream. Major fish species, including both
resident and migratory species, inhabiting or spawning in this region of the river would be
similar to those at the Lloyd site. Because of the similarity in river morphometry and aquatic
ecology between the two sites, the Rosendale site, like Lloyd, is an acceptable location.

Access to the Rosendale site would be via local roads which run through a number of small near-
by villages, particularly Tillson and Dashville. In order to avoid severe traffic congestion
in the town of New Paltz, major road additions or alterations would be required to channel
traffic to the site from the nearest New York State Thruway interchange and State Route 299.
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The nearest ConRail track is only 0.9 km (0.5 mile) away. Development of a spur track would
not be difficult, but would include a crossing of the Wallkill River. The environmental impact
should not be serious. Highway transport of large components from barge unloading facilities
on the Hudson River is judged by the staff to be particularly difficult.

The nearest transmission line substation is located at Dashville approximately 1.7 km (1.1 miles)
ENE of the center of the site. This substation is associated with a hydroplant and would re-
quire major upgrading to accommodate a large generating plant. However, the 345-kV transmission
line passes within a half mile of the site and could easily be routed into the site with little
environmental impact. For this factor, the Rosendale site compares favorably with the Athens,
Murderers Creek, Stuyvesant, Livingston, Clermont, and Red Hook sites.

The Rosendale site is at the northern end of a long, narrow valley containing the meandering
Wallkill River. Although a natural-draft cooling tower would be visible to the local popula-
tion for many miles, the staff is not aware of any nearby historic resources that would be
seriously impacted.

In summary, the staff finds the Rosendale site and water resource to be ecologically acceptable.
However, the greater environmental and economic costs of the water pipelines, the potential
land-use conflict, and access problems, particularly for delivery of large components, persuade
the staff to rate the Rosendale site as less suitable than the best of the alternative sites
under consideration, but preferable to the Cementon site.

Esopus

The Esopus site consists of cleared farmland and forest typical of the general area. The farm-
land appears to be in pasture or used for hay production. Forests of oak, maple, and other
species are present on the site and nearby. There appears to be no feature particularly unique
present on the site from a terrestrial ecology point of view. It is doubtful that any prime
farmland is present on this site.

A large wetland area is adjacent to the southwest boundary of the site and two small tributaries
of the Swarte Kill traverse the site.

The general area of the site and area to the Hudson River consists of a series of north-south
trending hills ranging from 200 to 400 ft higher than the site. Installation of the 3- to
4-mile-long makeup and blowdown pipelines would result in environmental impacts and economic
costs somewhat greater than sites nearer the Hudson River but not as great as for the Shawangunk
or Rosendale sites previously discussed. There is a potential to follow road rights-of-way for
much of the route to the river. The Hudson River near the site (KM 134; RM 83) is approximately
915 m (3000 ft) wide, and like that region of the river near the Lloyd site, depths exceeding
5 m (18 ft) can be found close to the west shore. No tidal flats and only a few small coves
are located along the west bank. The fish fauna that utilize this region of the river would
be similar to those described previously for the Lloyd site. Like the Lloyd and Rosendale
sites which are located along the same general stretch of the river, the Esopus site also
would be an acceptable location based on aquatic ecological criteria.

Access to the site by roads is poor and would require considerable upgrading to handle the
construction traffic arriving from U.S. Route 9 to the east and State Route 299 to the south.
The nearest interchange for the New York State Thruway is at State Route 299 about 7 miles
away.

There are three rail lines in the general area of the Esopus site: 2 miles east, 4 miles west,
and 6 miles south. The potential routes to the east and west would involve difficult design
and environmental (natural or social) problems, but the route to the south appears to be
environmentally and technically feasible. The staff judges the environmental aspects of rail
access improvements as more adverse than at those sites near, or adjacent to, existing main-
line tracks.

Highway transport of large components from the Hudson River barge access is judged to be
moderately difficult, but not as severe as for the Shawangunk and Rosendale sites. However,
an in-depth examination might detect serious problems.

Installing a transmission line to the nearest 345-kV transmission corridor about 2.5 miles
west of the site does not appear to involve serious environmental problems.
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A power plant with a natural-draft cooling tower would not have a serious visual impact at

the Esopus site due to the rolling, wooded countryside. The staff evaluated the view from

the Vanderbilt Mansion National Historic Site at Hyde Park along the east side of the Hudson

River and the staff finds that only a small portion of the top of the natural-draft tower

would be visible from the historic site. The vapor plume would also be visible when proper
meteorological conditions occur. The staff does not consider this to be a serious visual impact
since the long-distance view of the hilltops to the west is not the dominant factor in the
determination of the historic significance of the Vanderbilt Mansion.

In summary, the staff believes that the Esopus site is an environmentally and socially accept-
able power plant site with only vehicular and rail access as notable, but not severe, defects.
Thus, Esopus is among the best of the alternative sites and is clearly superior to the Cementon
site.

Terry Brickyard

The Terry Brickyard site lies on the western shore of the Hudson River, immediately NE of
Kingston, New York, and approximately 0.6 km (0.4 mile) south of the Kingston-Rhinecliff
Bridge. Historically, the site was used to obtain clay and manufacture bricks.150  Presently,
there appears to be a cement company and limestone quarry operation on part of the site. Use
of the site is not inconsistent with current industrial activities. There appears to be no
particular value of the site from an ecological point of view. Aerial reconnaissance revealed
the existence of a new residential community in the wooded western portion of the potential
site. There is an orchard NW of the site.

A small stream traverses the site to the west of Ulster Landing Road. In the Hudson River
at the site (KM 151; RM 94), depths exceeding 5 m (18 ft) can be found relatively close to
shore. No wetlands, large coves, or tidal flats are located along the Hudson River near the
site. The major fishes that spawn in this general area of the river include the American shad,
white perch, alewife, and blueback herring. The principal spawning area of the latter two
species is probably located farther upstream. Development of the site for a nuclear power
plant would be acceptable from an aquatic ecology standpoint.

Access to the site from a nearby major thoroughfare, including a Hudson River bridge crossing,
is good although some upgrading of local roads might be needed. The ConRail tracks are approx-
imately 3.2 km (2 miles) west of the site, and development of a spur track to the site might
be environmentally and technically difficult due to terrain and existing development features.
However, barge facilities Can be easily developed onsite along the Hudson River.

A 345-kV transmission line is about 6 km (4 miles) west of the site. Routing of a transmission
connection does not appear to present any serious environmental or social problems.

A natural-draft cooling tower of a power plant at the Terry Brickyard site would be highly
visible to the residents of the northern section of Kingston and the communities extending
northward along U.S. Route 9W. While there are numerous historical points of interest on both
sides of the Hudson River, the staff has not identified any National Historical Sites or major
points of public interest from which a power plant would be an adverse visual impact. The
staff has noted that the Kingston-Ulster airport lies approximately 1.4 km (0.9 mile) to the
NW. The runway of the airport is nearly in direct line with the likely location of a natural-
draft cooling tower, thus indicating an additional problem related to land-use management.

In summary, the staff finds that the Terry Brickyard site would be suitable for power plant con-
struction and operation in terms of terrestrial and aquatic impact, but there appears to be some
regional land-use conflicts that are primarily socioeconomic issues. In view of the availability
of other alternative sites without these drawbacks, the staff finds that the Terry Brickyard
site is not among the best of the alternative sites but is preferable to the Cementon site.

Athens

The site is located on an area known as Athens Flats which is part of a relatively wide lowland
and an adjacent ridge. The lower portions of the 294-ha (726-acre) site have been cleared and
are used in some places for limited cultivation. Much of the lower portion of the site appears
to be poorly drained and would be unsuitable for cultivation unless the drainage problem were
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corrected. The adjacent ridge, which separates the site from the Hudson River and the town of
Athens, is generally covered by forest of varying age, some of which appears to have been
cleared in the not too distant past. Orchard areas occur on the periphery of the site to the
north and northwest. From a terrestrial ecology point of view, the site provides a variety of
habitat for small game, deer, and bird life but does not appear to contain any features of
particular ecological significance which would preclude development of the site.

A small intermittent stream, the Corlaer Kill, flows through the site and empties into the
Hudson River just below the proposed cooling tower blowdown discharge point (PSC Article VIII
Application: Part III, vol. 2, Fig. 3.2-2). Like the applicant's proposed site at Cementon,
the makeup water intake structure at Athens would be located at a point (approximately KM 185;
RM 115) where depths exceeding 3 m (10 ft) are reached approximately 15 m (50 ft) from shore.
Also, a large shallow bay/tidal flat is located at Brandow Point just north of the intake site.
Tidal flats are numerous and scattered throughout this region of the river. The ichthyoplankton
community at the Athens site is similar in both composition and abundance to the ichthyofauna
at Cementon (see Table 5.22). Eighty-five percent of the eggs and more than 90% of the larvae
collected in the vicinity of the Athens site were those of the alewife/blueback herring, while
American shad were second in abundance in the ichthyoplankton collections to the alewife/
blueback herring. Since the impacts on the aquatic biota would likely be of the same order of
magnitude as those estimated for the Cementon site, the Athens site is acceptable from this
viewpoint.

The makeup/blowdown pipeline route is only about 1 mile long and the route contains no unique
ecological features or socially important factors.

Access to the site via U.S. Route 9W is good and only limited upgrading of local roads would be
required. The ConRail tracks run along the western periphery of the site, and the Athens-Leeds
substation (345 kV) is located directly adjacent to the site.

The applicant has indicated that delivery of some large components to the Athens site would be
by barge to Catskill followed by highway transport to the site. This will result ir. some short-
term impacts on the Catskill community and on the natural environment along the highway route.
These are considered by the staff to be acceptable.

Use of the Athens site would preclude future use of a noninstrumented landing field on the site.
However, this is not considered to be a serious impact on the local community.

The natural-draft cooling tower of a power plant at the Athens site would be clearly visible
from the town of Catskill. However, the view from Athens and Hudson (on the east side of the
river) would be partially restricted by Hallenbeck Hill. The top of the tower and the vapor
plume, when visible, would be quite visible from the riverfront park in Hudson and from the Rip
Van Winkle bridge. The tower will be visible from Olana but from a side of the historic build-
ing that visitors do not frequent. There does not appear to be any other historic resources
that would be seriously impacted by construction of a power plant at the Athens site.

In summary, the staff finds that the Athens site is environmentally acceptable. Relative to the
serious socioeconomic and aesthetic defects identified at the Cementon site, the staff finds the
Athens site is superior to the Cementon site.

Murderers Creek

The general area of the site is farmland with woodlands restricted to riparian situations and
small ridges where soils are shallow. More extensive development of forest occurs closer to the
river. The site appears to consist of good quality farmland, supporting such crops as winter
wheat, alfalfa, row crops, pasture, and hay. Two branches of Murderers Creek run through the
site and are associated with the only woodlands of the area. From a terrestrial ecology point
of view, the major feature of importance is the riparian woodlands, and these do not appear to
be extensive enough or to offer unique habitat to preclude development of the site. From a
land-use point of view, however, the land appears to be of good quality with a potential for
prime farmland classification. Use of prime farmland for power plant development would not be
consistent with the national policy to preserve unique farm resources.

That region of the Hudson River directly east of the site (KM 196; RM 122) is characterized by
numerous coves and extensive tidal flats. These areas should be excluded as sites for the
makeup and discharge structures, and a location having relatively deep water a short distance
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from shore should be chosen instead. A power plant at Murderers Creek might use the intake
location identified for the Athens site. The pipeline route to the site would be about 5 miles

long but would not involve a serious environmental impact since it could either use the U.S.
Route 9 right-of-way or the existing transmission corridor from the Athens site to the Murderers
Creek site.

Anadromous fish species that inhabit this region of the river from the spring through early
fall would be the same as those found near the Athens site. The Murderers Creek site is
acceptable in terms of aquatic ecology.

Access to the site appears to be good, via U.S. Route 9W, and movement from the New York
State Thruway bypasses the town of Coxsackie. The Conrail tracks run approximately 0.5 km
(0.3 mile) east of the site, and a spur track could be provided with little environmental
impact.

Delivery of large components by combined barge and highway transport would utilize the same
procedure and have about the same acceptable impacts as previously discussed for the Athens
site.

A 345-kV transmission corridor exists along the western boundary of the site. Installing an
additional transmission circuit to the Leeds-Athens substation does not appear to involve a
significant environmental impact.

Visibility of the power station and its cooling tower should not be as great at Murderers
Creek as at Athens since the site is further removed from the population concentrations along
the river.

Aerial reconnaissance provided the staff with a view of the Sleepy Hollow recreational
development which is underway along the lower end of the impounded Murderers Creek. However,
after evaluating the location of the water-oriented development relative to the potential
plant site, the staff does not believe that there is a serious regional land-use conflict or
social impact.

In summary, the staff finds that the Murderers Creek site is environmentally and socially
acceptable except for the possibility of prime farmland onsite. The staff believes that the
Murderers Creek site is among the more accessible in terms of transportation and transmission
and does not have the serious socioeconomic and aesthetic impacts associated with power plant
development at the Cementon site. Thus, the staff concludes that the Murderers Creek site is
superior to the Cementon site.

Stuyvesant

The Stuyvesant site is located on the eastern side of the Hudson River approximately 1.6 km
(1 mile) NNW of the hamlet of Poolsburg, and directly across the Hudson River from New Baltimore,
and about 15 miles downstream from Albany. The geographical boundaries indicated in the New
York Power Pool report150 encompass an area of about 1000 acres that include an abrupt rise
of about 150 ft at the western edge of the site with the remaining 80% of the site exhibiting a
low slope upward toward the eastern boundary. The hillside portion of the site is mostly wooded,
while the upland portion is mostly cleared and apparently used for growing winter wheat, other
crops such as corn and hay, and pasture. The terrain to the north and south of the site is very
similar in topography and the upland area in the surrounding region typically consists of hilly
terrain with cultivated fields, pasture, and woodlands creating a mosaic of land types. There
are several small streams that provide drainage for the site. From a terrestrial ecology point
of view the site appears to be typical of the region and contains no features that would pre-
clude development. The site may contain prime and unique farmland, in which case use of the
site for a power plant may not be considered the best use of the site.

The Hudson River at the Stuyvesant site (KM 211; RM 131) is divided into two channels separated
by Houghtaling Island, which is contiguous with Schodack Island to the north. The east channel
adjacent to the site is relatively narrow [183 m (600 ft)] and shallow [3 to 4 m (11 to 14 ft)]
with scattered tidal flats. Shodack Creek forms the east channel, which the staff has assumed
would be the source of makeup water because of its close promixity to the site. The creek
empties into the Hudson River at the southern end of Houghtaling Island. Current velocities may
be considerably lower than those found in the deeper main (west) channel of the river. As such,
the east channel could be an important spawning and nursery area for several fishes, most notably
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the blueback herring and alewife. From this preliminary evaluation, the east channel would be
an unacceptable location for the intake and discharge structures because of the potential
adverse impacts on aquatic biota, including entrainment, impingement, and thermal/chemical
effects. A more suitable location for these structures on the main channel of the river would
have to be found to minimize any aquatic impacts. This mainstream location appears to be envi-
ronmentally and economically feasible by bridging the Schodack Creek channel and crossing
Houghtaling Island.

Vehicular access to the Stuyvesant site is via State Route 9J along the Hudson River or State
Route 9H a few miles to the east. State Route 9J is winding and has numerous points of poten-
tial traffic congestion. State Route 9H appears to be much better for moving traffic but local
roads to the site would need some upgrading.

There are tracks of the ConRail system along the western boundary of the site. A 345-kV trans-
mission line passes through the site, but additional circuits may be required to transmit energy
from a power plant at this site to the southeast New York load center.

Based on a examination of the USGS topographic map, it appears that delivery of large equipment
could be made by barge to an off-loading location within 2 miles (downstream) of the Stuyvesant
site. Development of the docking facilities at this location and an adequate temporary roadway
to the site would involve a level of environmental impact not much greater, if any, than per-
ceived at the Athens and Murderers Creek sites.

A power plant with a natural-draft cooling tower would be visible to the residents of the
scattered villages but considering the distances and screening provided by woods and rolling
terrain, the staff does not consider the visual impacts to be serious.

In summary, the staff finds that the Stuyvesant site is environmentally, socially, and economic-
ally acceptable. The staff also finds that this site is superior to the proposed Cementon site,
with the stipulation that the cooling tower makeup water is taken from (and blowdown returned
to) the mainstream (west branch) of the Hudson River.

Livingston

This Livingston site is a rural area in the town of Livingston about 1 mile east of U.S. Route 9
and 6 miles east of the Hudson River. The nearest villages are Blue Stone, 1.6 miles to the
west; Manorton, 1.5 miles to the south; and Livingston, 2 miles to the north. The regional
population is less than 100 people/sq mile. The site elevation is about 200 ft MSL at the
western edge, rising to about 300 ft MSL at the eastern side. The nearest railroad is at the
eastern side of the Hudson River. Development of a spur line to the site would appear to
involve considerable route-selection difficulty in avoiding the north-south trending hills and
the numerous swamplands. The magnitude of the environmental impacts on the area farmlands and
woodlands would also be comparable to those at the Esopus and Lloyd sites. The spur line would
also involve the environmental impacts of crossing the Roeliff Jansen Kill. Two 345-kV trans-
mission corridors traverse the site in a north-south direction. Thus, a power plant at this
site has ready access to transmission lines, but additional circuits to the load center may be
needed.

The land is generally open farmland, with orchards, vineyards, and some naturally wooded areas
in the eastern portion of the site. However, the orchards and vineyards are not a prominent
feature of the site itself. Winter wheat, other row crops, and pasture appear to be the major
crops and uses of the land on the site. The immediate area appears to be typical of the general
region except for less development of orchards and vineyards and does not appear to have any
particularly important ecological features that would preclude development. The quality of the
farmland appears to be good and could include prime or unique farmland, in which case use of the
site for a power plant might not be the best use of the land.

Several tributaries to the Roeliff Jansen Kill as well as numerous small ponds are located
onsite. A larger 3.6-ha (9-acre) onsite pond is located 0.9 km (0.6 mile) east of U.S. Route 9.
Construction of the makeup/discharge pipelines would require crossing the Roeliff Jansen Kill.
However, there appears to be adequate road right-of-ways and upland terrains to locate an envi-
ronmentally acceptable pipeline route. These pipelines would be at least 6 miles long, involving
slightly more cost than at sites nearer to the river.
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Very few coves, large bays, or tidal flats are present along the shoreline of the Hudson River

directly west of the site of KM 169 (RM 105). Much of this region of the river, however, is
relatively shallow near shore with only a few locations (e.g., directly across the river from

Eves Point) where depths of approximately 8 m (25 ft) occur at short distances from the east
bank. A large extensive shoal area is located near the middle of the river and extends from

Clermont State Park north to Cheviot. The makeup water intake and the discharge structures
would probably be located within this section of the river. Because of the close proximity
of the Livingston site to the applicant's proposed site at Cementon (KM 176; RM 107), the
fishes inhabiting these areas should be similar. If proper consideration is given to aquatic
ecology impacts in the selection of an optimal location for the intake and discharge structure,
this site can be considered acceptable.

Vehicular access to the Livingston site is via U.S. Route 9 and local roads, some requiring
moderate upgrading. The staff believes there are an adequate number of roads entering the
site area to minimize congestion along the routes.

Delivery of heavy equipment by a combination of barge and highway transport is judged to have
about the same degree of environmental impact as of the Esopus and Lloyd sites.

A power plant with a natural-draft cooling tower at the Livingston site will be visible to
travelers from open areas along the highways for considerable distances due to the slightly
rolling terrain. However, the existing woodland throughout the area will inhibit the visibility
of the plant structures to many of the residents. The staff has found no indication of the
existence of historical resources that would be impacted by a plant at the Livingston site.

Finally, using the USGS topographic maps, the staff finds it unlikely that a natural-draft
cooling tower at the site would be observed from Olana, which is about 6 miles NNW.

In summary, the staff finds that the Livingston site is environmentally and socially acceptable.
Environmental and monetary costs of pipelines and rail access would be higher than at some
other alternative sites, but less than the perceived social costs at the proposed Cementon
site. Thus, the staff finds that the Livingston site is superior to the Cementon site.

Cruger Island

The Cruger Island site is an extremely valuable ecological feature of the Hudson River shoreline.
Adjacent to the island is a large (approximately 165 ha or 408 acres) marshland shown on the
USGS maps as North Bay. This marshland provides excellent habitat for waterfowl. Large numbers
of ducks, three herons, and a number of other bird species were observed on the marsh during
the brief ground reconnaissance of the site. The island is partially covered by a mature
forest containing a variety of oak species including northern red oak and chestnut oak. Approxi-
mately one-third of the island is a marshland and provides similar habitat to that described
for the North Bay marsh. The isthmus connecting the mainland and the island appears to be
flooded for at least parts of the year and is covered by shrub wetlands of willows and alders
and wet forest lands with red maple being a conspicuous species. This site is a well-preserved
remnant of the shoreline vegetation of the Hudson River and provides excellent wildlife
habitat. Disruption of even part of the site would cause deterioration of the whole. This
site clearly should be eliminated from consideration for development.

Although relatively deep water (>6 m or 20 ft) is located along the west shore of the island,
shallow water exists to the north and south. North Bay could be an important fish spawning
and nursery area. Species inhabiting this region of the river at RM 99 would be those found
at the Terry Brickyard site. The bay connects directly with the river at two points or "breaks"
in the north-south railroad causeway, and the southernmost inlet is located due east of the
northern tip of the island. Another considerably smaller bay exists between the northeast end
of the island and the ConRail tracks. That the shallow water characteristics of both of
these areas could provide a sizeable habitat and spawning area for various fish populations
was recognized in the initial review of candidate sites conducted in 1973.149 If the intake
and discharge sites were located on the west shore of the island where deep water exists near
shore, then the impacts on the resident and migratory fishes could be minimized. However, the
presence of significant spawning and nursery grounds relatively close to Cruger Island make
the site much less acceptable than the Terry Brickyard and Red Hook sites which are located in
the same general region of the river.
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Vehicular access to Cruger Island is limited to one road that would require significant upgrading
from its junction with State Route 9G. Regional access roads are adequate with minor upgrading
of local feeder roads. Impacts of traffic should not be severe, although congestion and noise
would be undesirable to the residents and students at nearby Bard College.

The Cruger Island site has ready access to the ConRail system. However, development of delivery
spur to serve the construction effort would add to the terrestrial and aquatic impacts. Barge
service could also be developed in the deeper waters near the main channel of the river. Access
to the existing 345-kV transmission lines feeding New York City would require about 6 miles of
transmission corridor toward the east through an area of mixed farmland and woodland with no
unique features.

A power plant with a natural-draft cooling tower on Cruger Island would impose a severe visual
impact on the communities represented by Bard College and St. Josephs Institute and a number of
historic residences along the eastern shoreline of the river.

In summary, the staff finds that the Cruger Island site has significant deficiencies and is
not preferable to the Cementon site.

Ward Manor

The Ward Manor site150 includes Cruger Island and a large portion of the mainland immediately
adjacent to the island. The mainland area is variable with relatively mature forests alter-
nating with low wetlands, including the North Bay Marsh discussed earlier. Of particular note
is a stand of large white pines which grow along the road leading out to Cruger Island.
Although the entire site was not examined on the ground, it appears to support mature forest
types and is closely associated with the North Bay marsh and Cruger Island ecology. Several
small, probably intermittent, streams traverse the site and empty into North Bay. Since
Cruger Island is included as part of the Ward Manor site, the withdrawal of makeup water, and
the impacts associated with it, would be similar to those described above.

Disruption of this site would result in removal of excellent, mature forest and deterioration
of a major wetland area. In terms of ecological impact, the staff considers this site to be
poorly suited for location of a nuclear power plant.

Other aspects of development of the Ward Manor site for a power plant are also similar to that
discussed for the Cruger Island site.

Thus, the staff finds that the Ward Manor site has significant deficiencies and is not prefer-
able to the Cementon site.

Clermont

Identified by Consolidated Edison Company as Red Hook-Clermont in the Power Pool report,150

this site is located in a rural area of Columbia and Dutchess counties immediately northeast of
Kesley's Corners and about 4.5 miles east of the Hudson River. The general area of the site is
bounded on the west by U.S. Route 9 and on the east by Roeliff Jansen Kill. The elevation of
the site is 200 to 250 ft MSL except for a north-trending ridge over 300 ft MSL along the
eastern side of the site. The population of the region is less than 100/sq mile with small
villages in all directions. The largest nearby community is Elizaville, about 2 miles east of
the center of the site, with an estimated population of about 1000.

The general site area appears to be about half cleared fields and half forested ridges. Winter
wheat, vineyards, orchards, pasture, and hay fields were all observed along the roadway running
through the site. The farmland, orchards, and vineyards appear to be of good quality at this
site, indicating the potential presence of prime and unique farmlands in which case a power
plant may not be the best use of the land resource. There are also several small ponds and
streams, some with intermittent flows, located onsite. However, relative to terrestrial
ecology, the site does not appear to have any particularly important features which would
preclude development.

The shortest route for the discharge/makeup pipeline between the site and the Hudson River would
traverse hilly terrain covered by forest, orchards, numerous small wetlands, and farmlands. In
addition, a large marshland (North Bay) lies directly west of the site at Cruger Island (see
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below) and should be avoided in locating the makeup/discharge line. However, there are two road
rights-of-way that might be utilized for most of the westerly route to the Hudson River that
would avoid much of the terrestrial impacts and avoid the marshland at Cruger Island.

Although the Hudson River is relatively deep near shore along a stretch of the river where the
intake and discharge structures might be located, this region (from Sycamore Point at the
northern boundary of the North Bay marsh to Clermont State Park) is located just opposite the
mouth of Esopus Creek in Saugerties. Spawning of American shad in other estuaries has often
occurred in or near the mouth of tributaries of tidal rivers.158 Studies conducted in 1973
indicated that spawning of American shad occurred from KM 132 to 200 (RM 82 to 124) with major
concentrations near Catskill (KM 182; RM 113), Saugerties (KM 164; RM 102), and Port Ewen
(KM 145; RM 90). Catskill, Esopus, and Rondout Creeks, respectively, enter the Hudson River
near these points (PSC Article VIII Application: Part III, vol. 2, Sect. 3.3.3.7.3.6.1). Thus,
potentially high densities of American shad ichthyoplankton could occur near the Clermont site,
resulting in potential adverse impacts due to entrainment in the condenser cooling system of the
plant. The selection of a suitable intake site, however, will be aided by the absence of any
coves, bays, and tidal flats between North Bay and Clermont State Park. Based on the staff's
reconnaissance-level assessment of the potential impacts on aquatic ecology, the site is con-
sidered preferable but less so than many of the other sites.

Vehicular access to the Clermont site is by way of U.S. Route 9 with numerous local roads avail-
able for routing traffic into the site area from the parallel highway, State Route 9G. As with
the nearby Livingston site, some upgrading of the local roads may be required. There appears to
be no nearby highway features that would be a constriction to traffic flow nor communities that
would be seriously impacted by the traffic.

The nearest railroad is the ConRail system along the Hudson River, and development of a spur
line to the site would involve environmental impacts and monetary costs similar to the
Livingston site.

Impacts of the barge-highway combination for delivery of large components would be similar to
that identified for the Livingston site.

A north-south 345-kV transmission corridor is located near the eastern boundary of the site
that could be upgraded to serve a power plant.

A power plant with a natural-draft cooling tower at the Clermont site would have about the same
visual impact as perceived for the Livingston site since the topography, degree of forestation,
and population distribution are similar. There would be a slightly greater visibility to
traffic on U.S. Route 9. In this case, the top of the cooling tower would possibly be visible
from Olana, 12 miles to the north, but not within the principal historic viewshed.

In summary, the staff finds that the Clermont site would be environmentally acceptable when
proper consideration is given to location of intake/discharge facilities. The Clermont site
does not have the serious socioeconomic and visual impacts identified at the Cementon site.
Thus, Clermont is superior to Cementon.

Red Hook

This is one of the potential mid-Hudson sites rejected by the applicant. However, the staff
elected to include the site because the applicant's reasons for rejection could not be verified
without field reconnaissance and the site characteristics and general locations were so similar
to the Livingston and Clermont sites identified in the New York Power Pool report.1 50

The Red Hook site is located directly north of Wey's Corners (at the junction of U.S. Route 9
and State Route 9G), approximately 3 km (2 miles) south of the town of Red Hook, 3 km (2 miles)
north of Rhinebeck, and approximately 4 km (2.5 miles) east of the Hudson River.

The site is covered by farmland and forest similar to that described for the Stuyvesant,
Livingston, and Clermont sites. Winter wheat, alfalfa, orchards, vineyards, and pasture appear
to be the major land uses of the area. The applicant indicated the existence of a freshwater
swamp. The staff found some small streams but did not find any wetland area on the site that
appeared to be as extensive as that found at the Lloyd or Esopus sites. The staff's reconnais-
sance of the site did not reveal any terrestrial ecological feature which would preclude
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development of the site, although potential existence of prime and unique farmland may indicate
that continued farm use is preferable to power plant use.

Installation of makeup/blowdown pipelines to the river in a generally western direction would
involve traversing hilly terrain through forest and small farmland. Snyder Swamp, approximately
2.6 km to the west, would also have to be avoided in constructing such a pipeline. An alter-
native, and much more environmentally acceptable, pipeline route would involve utilizing the
right-of-ways of State Route 9G and State Route 199 from the site to the river bank.

The general configuration of the Hudson River shoreline near the site (KM 151; RM 94) is similar
to that at the Terry Brickyard site on the west bank of the river. The intake and discharge
sites, however, should not be located in the vicinity of several very small bays that are con-
nected to the river by inlets beneath the ConRail tracks. The river is relatively deep along
the east shore (e.g., near Mills Point). The composition of the fish community near the Red
Hook site would be similar to that described for Terry Brickyard. Development of this site for
a nuclear power plant would not be precluded due to the aquatic ecology of this region of the
river.

Vehicular access to the Red Hook site appears to be very good (in contrast to the applicant's
terminology of poor access for heavy equipment) with both U.S. Route 9 and State Route 9G con-
verging near the site from north and south and a Hudson River bridge crossing to Kingston
directly west of the site.

The nearest main line railroad (ConRail) is located along the east shore of the Hudson River,
about 4 km (2.5 miles) west of the site. The USGS topographic maps indicate an abandoned
railroad bed connects the ConRail tracks with the Red Hook site, indicating that possibly only
rebuilding of the tracks could provide needed rail access to this site. Also, this short rail
spur from the riverfront very likely could be rebuilt to handle delivery of the barged compo-
nents. Alternatively, the impacts of highway transport of these large components to the site
from a barge unloading facility does not appear to be as great as at Clermont and Livingston.

In order to connect with the transmission lines feeding New York City, a 5-mile-long trans-
mission line would have to be installed toward the east over generally rolling terrain con-
sisting of small farms and woods.

Visibility of a power plant with a natural-draft cooling tower would not be any greater at
Red Hook than at Livingston or Clermont. However, the number of people likely to observe the
features of a plant at Red Hook are much greater due to the larger nearby towns of Red Hook
and Rhinebeck and the large city of Kingston across the river, but still within easy view.
However, the staff does not believe the plant at the Red Hook site is a significantly adverse
visual impact.

The staff has identified two buildings of significant historical value and one cemetery on U.S.
Route 9 alongside the site area.154 One of these buildings, the Evangelical Lutheran Church of
St. Peter, is listed in the National Register of Historic Places.155 However, assuming these
historic sites and their grounds are protected from activities at the site, there would be no
serious physical or social impact.

In summary, the staff finds that the Red Hook site is ecologically acceptable. The staff
believes the socioeconomic and aesthetic impacts are much less than at Cementon but more severe
than at some other sites. Thus, the staff finds that the Red Hook site is preferable to the
Cementon site.

9.2.6 Conclusion

Table 9.14 is a summary of the staff's perception of the environmental impacts at fourteen
candidate sites based on reconnaissance-level information and the preceding discussions.
Qualitative descriptors are used in this summary to briefly inform the reader of the staff's
judgment of the degree of impact for those site and regional factors that entered into the
staff's assessment. Finally, Table 9.14 includes the staff's overall assessment of the envi-
ronmental and, to some extent, technical acceptability of the fourteen sites when compared with
the proposed Cementon site which is also listed in Table 9.14.



Table 9.14. Comparison of natural and societal environmental characteristics of potential alternative sites

Cementon Murderers Cruger
(proposed site) Denning Point Shawangunk Lloyd Roendale Esopus Terry Brickyard Athens ree Stuyvesant Livingston Clermont Ward Manor Red Hook
with mitigation

Location
Hudson River milepoint 107
Distance from river, miles 0(W)

(direction)

60 71 80 83 83 94 115 122 131 105 100 99 99 94

0(E) 12.5(W) 2(W) 6(W) 3(W) 0(W) 1(NW) 3(W) 1(E) 6(E) 4.5(E) 0(E) 0(E) 2.5(EO

263 55
[Inadequate)

~640 Adequate Adequate Adequate Adequate 726 Adequate -1000 Large Large Inadequate Adequate Adequate

Terrestrial impact
Site

Transmission corridors
Makeup-blowdown

pipeline

Aquatic impact

Access improvement impact
Highway
Rail

Barge

Societal impact
Traffic
Visual
Historical resources
Taxes

Land use

Slight Slight Very little Slight

Slight Moderate Slight Slight
None None Severe Moderate

Slight Severe

Moderate Moderate
Very little Very little

Very little Very little

Moderate Severe
Very severe Moderate
Moderate Moderate
Potential Potential

significant loss
loss

Moderate Moderate

Staff evaluation Significant Significant
deficiencies deficiencies

Moderate Slight

Moderate Slight Slight Slight Slight Slight Slight Slight Very
severe

Slight Slight Slight None Slight None None Slight Slight
Severe Moderate None Slight Moderate Moderate Moderate Moderate None

Severe Slight

Slight Slight
None Moderate

Slight Slight Slight Slight Slight Slight Slight Slight to Moderate Moderate Slight
moderate

Moderate Moderate Moderate Moderate Slight Slight Slight Moderate Slight Slight Slight Slight Slight
Little Moderate Little Moderate Moderate Very little Very little Little Moderate Moderate Slight to Slight to Slight

moderate moderate
Severe Moderate Severe Moderate Very little Little Little Little Moderate Moderate Very little Very little Slight to

moderate

Moderate Slight Severe Slight Slight Slight Slight Slight Slight Slight Moderate Moderate Slight
Slight Little Little Little Moderate Moderate Slight Slight Slight Slight Severe Moderate Moderate
Little Very little Very little Very little Little Moderate Moderate Very little Very little Very little Little Little Moderate
Little Little Little Little Potential Little Little Little Little Little Little Little Little

loss

Little Little Moderate Little Severe Little Moderate Slight to Little to Little to Moderate Little Little to
moderate moderate moderate moderate

Preferable Superior Preferable Superior Preferable Superior Superior Superior Superior Superior Significant Significant Preferable
deficiencies deficiencies

Area, acres

U,
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In addition to the Cementon site, the staff finds that three other sites have significant
deficiencies based on severe impact evaluation for ecological or social factors, and in some
cases inadequate site acreage.

The other eleven sites were found to be environmentally preferable. For these sites, the staff
further considered the degree of impacts in terms of the importance of the factor being evalu-
ated. For example, impacts of construction, which are short term, are not weighted as heavily
as long-term operational impacts. Based on this final weighting, the staff finds that seven of
these preferable sites appear to be obviously superior with respect to environmental attributes
on the basis that one or more important factors at each site is clearly superior to the cor-
responding evaluation of the proposed site, and the alternative does not appear to have off-
setting deficiencies.

9.2.7 Additional review of Athens site

The staff has assessed the potential community and aesthetic impacts at the Athens site in some-
what more detail than in Sect. 9.2.5. In this review the following sources of information were
utilized: the alternative site section of the applicants' ER, the Application to the New York
State Board on Electric Generation Siting and the Environment, transcripts of the joint hearings
before the Nuclear Regulatory Commission and the New York State Board on Electric Generation
Siting and the Environment, exhibits and responses to interrogatories related to the joint
hearings, contacts with various state and local officials, interviews with local citizens, and
visits to the site and vicinity.

9.2.7.1 Community impacts

Since major adverse socioeconomic impacts were found at the Cementon site, the staff reviewed
all major categories of impacts at the Athens site for comparison. Though this assessment was
not conducted in the same detail as that for the primary site, it included a one-day site visit;
discussions with local and state officials; car travel over all the roads involved; and review
of selected documents from the county, town and village of Athens, Public Service Commission,
and state of New York.

In those areas where Cementon is most deficient, the Athens site has few problems. These
include the displacement of local industry where only the Athens airport is affected. The total
losses involved would be less than $2000 in taxes, less than five jobs, and functional loss of
the airport because its runway would be taken. The opportunity costs are of much lower magni-
tude; the Athens land-use plan shows a portion of the proposed site as a proposed industrial
park, but no present industry has announced plans for expansion. Relatively minor road improve-
ments are suggested (EIA, Access Improvements, Athens) for a total cost of about $3 million.
None of the extensive and elaborate road mitigation requirements needed at Cementon are nec-
essary since the Athens terrain is more open and flat, without the severe space limitations or
the boundary problems caused by the Hudson River, the quarry ridge, and the three cement plants
at the primary site.

The proposed site consists of low-density residential development and largely inactive agricul-
tural land. About 22 homes would be taken, and total relocation costs would be slightly higher
than at Cementon where cumulative relocation costs involve site, transmission lines, and a road
alternative. Less than 1 mile of additional transmission line is needed at Athens, compared to
12.9 miles for Cementon.

The severe visual impacts of the plant on Olana would be reduced but not eliminated at Athens
(see Sect. 9.2.7.2). Other historic resources are similarly and adversely affected by the
Athens or Cementon location. These numerous properties are at risk because of incompatible land
use changes from possible in-movers, though the zoning and land use plans of the Town and
Village of Athens may afford some protection, unlike the situation at Cementon.

Impacts on public services would be very similar at both sites, though the flat areas around the
Athens site may be more subject to mobile home development thus creating somewhat greater demands
for services. The proposed community monitoring and mitigation plan would be equally appropriate
at Athens.

The impact of local price inflation will be modest but similar at either site, adversely affect-
ing the large proportion of older residents and those on fixed incomes.
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A comparison of impacts at Cementon and Athens is shown in Table 9.15, with possible mitigation
solutions. See Table 4.17 and Sect. 4.4.11 for a discussion of the factors and constraints con-
sidered in the search for mitigation for adverse impacts. As can be seen in Table 9.15, Athens
is a preferable site for socioeconomic impacts in nine factors, and is the same in six factors.
In no case was the Athens site worse on a comparative basis. A further detailed analysis may
reveal additional information and would be required before a determination of acceptability of
the Athens site could be made. On the basis of this preliminary analysis, however, Athens has
some similar impact problems but is clearly preferable to the Cementon site in several major
respects.

Table 9.15. Mitigation of socioeconomic impacts at Cementon and Athens

Socioeconomic impacts at
Cementon Mitigable? Possible solution

Road alternatives
1B
1BR
2TB
2T
2T R
Park and Ride

VII

Tax loss
Lehigh site and road properties

Community opportunity cost
(site use)

Lehigh Plant costs

Lehigh site taking

Lehigh job loss (223 workers)

Aesthetics
View from Olana, etc.

Other historical resources

Local legal positions (Read 1B)
Local opinion

Relocation
Site + 1B + transmission lines

Site + Park and Ride + transmission
lines

Public services

Transmission lines

Inflation if
In-movers > 300
Work force > 2100

No
No
No
Yes
Yes
Yes

Yes

Noa

No

Yes

No mitigation
available for
community

Saugerties solution: require removal of
temporary driveways and regrading

Require measures to prevent increased
number of deficient roadway links

Replacement payments for life of plant

None

Through court action

Equivalent site found

Partially Estimated 50% find jobs; PASNY-supported
job assistance and retraining

No None

Partially Historical and cultural area designation,
local zoning

Yes

No

Select different road alternative

No siting

Partially Only owners will be compensated

Yes

Yes

Adequate taking and relocation payments

Monitoring and mitigation plan - schools,
police, etc.

Partially Visual screening, selective routing

No None

Preferable

Preferable

Preferable

Preferable

Preferable

Preferable

Preferable

Same

Preferable

Same

Slightly preferable

Similar problems

Same

Preferable

Same

aNot mitigable under present laws.
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9.2.7.2 Aesthetic impacts

The staff made a relatively detailed evaluation of the aesthetic impacts of the GCNPP at the
Athens location. The existence of the applicant's Article VIII application and the proximity
of Athens to the Cementon site facilitated this analysis. As described elsewhere, the Athens
location is in a rural area on the west side of Hallenbeck Ridge and about 2 miles from the
Hudson River. The village of Athens would have little visual access to the plant or its
tower because of the easterly orientation of the town and the intervening ridge.

The city of Hudson would have direct visual access to the plant from its waterfront and from
the upper stories of its taller buildings. The street grid system of Hudson does not align
directly with the plant's location, thereby avoiding a potentially strong visual impact. The
views toward the Catskills from the Hudson waterfront would not be negatively impacted by the
plant's presence. Construction and operation of the plant at Athens could have a negative
impact on the Sleepy Hollow residential development 3 miles north of Athens. Views from U.S.
Route 9W would be impacted at some points while views from the New York Thruway would be
minimally impacted due to the intervening topography.

From the Olana historic site, the views to the Athens location are limited both from the mansion
itself and from the grounds. There is no special emphasis on framing the view toward Athens and
the view carries no particularly significant or symbolic meaning such as the southwesterly
view does. Only one Church painting (of Rogers Island) is known to exist which portrays the
view in the Athens direction.

The plant at the Athens location would be easily visible from the Rip Van Winkle Bridge and as
such would have a minor negative impact (existing transmission lines and pylons across the
Hudson there already despoil the northerly view somewhat).

The staff's aesthetic analyst relied on photographs and superimpositions supplied by the appli-
cant in the Article VIII submissions as well as his own superimpositions (see Appendix M).
Reactions to these photographs were also gathered from art historians and in the visual pre-
ference survey.

In comparing the existing scenic quality surrounding the Athens and Cementon sites (see Sect.
5.7.2.3 and Appendix M), the site having higher scenic quality and greater visibility would
be the least preferred site. From the results of modeling the scenic quality around the two
sites the staff found the Athens plant to be somewhat more visible but slightly less scenic.
From this information alone it is difficult to determine which site is preferable.

In assessing the visually critical areas (see Sect. 5.7.2.4), Harper's colleagues'59 surveyed
the scenic features throughout the Hudson Valley. They used specified criteria to rate the
importance of these features. Drawing a 10-mile radius around the Athens site and the Cementon
site and counting the number of features and their importance within these areas, the Cementon
site clearly dominates in terms of these features. Harper's group lists 17 sites within 10 miles
of the Cementon site (nine of state-level importance, seven of regional importance, and one of
local importance). They list only five sites within 10 miles of Athens (two of state-level
importance and three of regional importance).

In 1971 the Greene County Planning Department published an inventory of the country's natural
and scenic features.1 60 Within Greene County, the authors of this report list eighteen sites
of high quality natural features ("areas such as waterfalls and gorges which have potential
or present value as scenic or recreational resources for the general public") within 10 miles
of the Cementon site while it lists only nine sites within 10 miles of the Athens site (see
map 1 in the report).1 60 Using criteria more appropriate to subregional level analysis than
Harper's, they listed the scenic views and scenic points of interest. The Cementon 10-mile
radius included 21 sites and the Athens area 22 sites (see map 2 in the report).1 60 Misfits
in the environment can be nearly as important as scenic features; they distract the viewer and
tend to leave a negative impression of the area's character. Misfits can be natural (fire scars,
mud slides, etc.) or man-made (junk yards, unslightly signs, deteriorating structures, etc.).
Using map 5,160 the list cites ten examples of misfits within a 10-mile radius of Cementon and
17 within 10 miles of Athens.

Thus, when one considers the general area, the Cementon site apparently has more scenic features
(and of a higher quality) and fewer misfits.
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The chief influence on the scenic quality of the Cementon site area is its closer proximity to
the Catskills. This has given it more viewing points, more waterfalls, rapids, picturesque
creeks, etc. By going across the Hudson River to the eastern side of the valley, the landscape
is found to be more homogenous opposite the two proposed plant sites. The presence of the
village of Hudson offers misfits (delapidated structures, urban strip development, etc.) as well
as high-quality scenic development (a pleasant waterfront park and fine examples of urban his-
torical restoration). Thus, the conclusion of this section of the analysis supports the
intuitive - that the closer proximity to the Catskills nets the Cementon site a much richer
inventory of scenic features than does the flatter, more agriculturally oriented Athens site.

In conclusion, the analysis of the individual photographs of visually sensitive areas and the
greater number and quality of scenic features in the Cementon site area clearly define it as
having a higher scenic ambience than the Athens site area. The conclusion of the modeling
effort was that there exists higher scenic quality surrounding the Cementon site, but a plant
built there would be less visible (though not less visible from the critical viewing areas).

From the total perspective of the analysis of what is presently there to be seen in this stretch
of the mid-Hudson Valley and how it might be affected by the construction and operation of the
proposed power plant, the staff concludes that the Athens site is a preferable plant location.
It would be less disruptive to the scenic ambience of this mid-Hudson Valley region. Its very
presence off the Hudson River is an important consideration by itself.

Table 9.16 shows the comparison of annual frequencies of occurrence of various visible plume
categories by both site and by cooling technologies. From this and Appendix 0, the staff con-
cludes there is little difference between the two sites in these areas.

From the analysis of the aesthetic impact of the transmission system (Sect. 5.7.2.5), the staff
concludes that the Athens location of the GCNPP would be of minimal length (the Leeds substation
is nearly adjacent to the plant site) and would not cross any lands of high scenic quality.
The Cementon-to-Leeds transmission line crosses land with the highest scenic quality within
5 miles of either side. The Athens plant location completely eliminates this aesthetic impact
and is an obviously superior site in this regard.

From the visual preference survey, interviews with local residents, and newspaper articles
(Sect. 5.7.4), the staff concludes that residents and other potential users apparently perceive
the proposed facility at Athens to have less an aesthetic impact than at Cementon. While the
Athens site appears to be preferable to the Cementon site, neither is at all desired by the
clear majority of residents and probable users surveyed.

Table 9.17 displays a summary of the findings regarding the preferable site. Again, this
summary assessment should be read as a review of findings rather than a boxscore which can be
neatly summed. The staff concludes that the impact on the historic/scenic/cultural ambience of
the mid-Hudson Valley is unacceptably disturbed by the construction and operation of the pro-
posed plant at Cementon. At the same time, the staff concludes that the Athens plant would be
clearly superior in its location from an aesthetic impact perspective. This is not to conclude,
however, that it is necessarily in an acceptable or desirable location.

9.3 ALTERNATIVE PLANT DESIGNS

9.3.1 Alternate cooling systems

Once-through and closed-loop cooling water system alternatives were considered in the applicant's
investigation. In selecting the alternatives, the following general criteria were applied to
each cooling system;

(1) technological practicability, as evidenced by operation of prototype or production systems;
(2) conformance with New York State criteria governing thermal discharges;
(3) compatibility with the present site;
(4) economic practicability as evidenced by operation and comparison of prototype systems.

The alternative cooling systems that were considered feasible by the applicant and reviewed by
the staff include natural-draft cooling towers, mechanical-draft wet cooling towers, mechanical-
draft wet/dry cooling towers, and fan-assisted natural-draft cooling towers.

In addition, once-through cooling, spray canal, and cooling pond systems are briefly discussed.



Table 9.16. Annual frequency of occurrence of visible plume types by site and by cooling technology

Cooling technology at:

Cementon Athens

Plume type Natural draft Circular mechanical Natural draft Circular mechanical

Length Height frnuny Length Height frnuny Length Height frnnua Length Height frequency
(n(i) frequency frequency ( i) frequencyfrqec

(in)n(%) () (%) (m) in%) ( i)(%)

Short length and height 30-120 24-110 20? 3-128 17-110 25 41-116 39-110 19 5-184 11-96 24
Short length; tall 76-116 130-290 3 77-126 120-310 2 19-125 120-370 6 32-101 110-260 8
Medium length and height 115-910 87-560 48 129-929 34-740 45 114-999 83-987 49 126-977 60-540 41
Long;tall 1,900-9,457 1,147-1,487 4 620-8,791 979-1,633 4 971-7,979 1,209-1,369 3 1,512-9,962 910-1,674 4
Long; flat 1,011 -4,928 270-868 21 1,005-5,800 240-593 18 1,030-19,899 265-815 22 1,337-30,981 298-806 13
Ultralong;tall 12,419-52,096 1,016-1,232 6 10,311-49,611 1,110-1,895 5 10,383-24,701 1,013-1,689 4 14,809-89,813 1,235-1,966 13

'Columns do not necessarily total 100% due to rounding off.

,
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Table 9.17. Review of staff's findings regarding the relative aesthetic impacts
at the Cementon and Athens sites

Cementon Athens Preferable location

Analysis of what is there to be seen
(Sect. 5.7.2)

Visually critical areas Very negative Neutral to negative Athens
(Sect. 5.7.2.4)

Visibility (Sect. 5.7.2.3) 55% 61% Cementon

Extant scenic quality Slightly higher quality Athens (slightly)
(Sect. 5.7.2.3)

Visually sensitive and high intensity Very negative Neutral to negative Athens
land-use locations (Sect. 5.7.2.2)

Effect on region's and nation's Very negative Negative Both sites negative,
historic and cultural resources Athens, much less
(Sect. 5.7.3) so

Athens (strongly)

Analysis of who will be doing the
seeing (Sect. 5.7.4)

Interviews Negative Negative Both sites negative

Newspaper articles Negative Negative Both sites negative

Survey (Sect. 5.7.4.1) Negative Negative Both sites negative,
Athens, less so

9.3.1.1 Dry cooling towers

The use of dry cooling towers was considered for the Greene County site. This type of cooling
device removes heat from the circulating water through radiation and convection to air being
circulated past the heat-exchanger tubes. Because of the poor heat-transfer properties of air,
tubes are generally finned to increase the heat-transfer area. Theoretically, the lowest tem-
perature that a dry cooling tower can achieve is the dry-bulb temperature of air. The dry-bulb
temperature is never lower than the wet-bulb temperature, which is theoretically the lowest
temperature that a wet cooling tower can achieve. As a result, dry cooling towers are a less
efficient cooling system, which leads to increased cost and size of the cooling equipment.
Turbine back pressures will be increased, as will the range of back pressures over which the
turbines must operate; this will result in reduced plant capability for a given size reactor.

The advantages of a dry cooling tower system are its ability to operate without the consumption
of large quantities of water and the absence of salt and drift problems. The disadvantages of
a dry cooling tower system are the need for new technology, such as new turbine designs, the
decreased plant capacities,161 and the lack of field experience with plants this size.

For these reasons, the staff has concluded that dry cooling towers are not a practical alterna-
tive to the proposed natural-draft cooling towers.

9.3.1.2 Rectangular mechanical-draft wet cooling towers

The applicant has considered rectangular multicell crossflow-type mechanical-draft cooling
towers as an alternative to the proposed cooling system. This system would consist of 40 tower
cells grouped into four banks, each with ten cells. Each bank would be 440 ft long, 72 ft wide,
and 70 ft high, including the fan stack. The long axis of each cooling tower bank would be
pointed south, the direction of the local prevailing winds, to minimize recirculation and inter-
ference. The land requirement for this system is similar to that for the proposed system.

This cooling system would require an annual average of 21,150 pgm of makeup water. The annual
average evaporation and drift rates are 11,700 gpm and 27 gpm, respectively, resulting in an
average blowdown flow rate of 8550 gpm. Since the blowdown flow rate for this system is similar
to that for the proposed system, the resulting thermal plume in the Hudson River should also be
similar.
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The staff used the computer program ORFAD'62 to predict drift and ground-level airborne salt
concentrations. Figure 9.2 shows contours of predicted average annual drift, and Fig. 9.3 shows
contours of predicted annual average ground-level airborne salt concentration. Concentrations
of both airborne salt and drift decrease monotonically away from the towers in a radial direc-
tion. The average annual drift deposition rate decreases from a maximum (263 g/m2 ) at 0.03 mile
from the cooling towers to less than 0.6 g/m2 per year at a distance of 1 mile. The greatest
drift deposition is predicted to occur in the north-south direction. The average annual
ground-level airborne salt concentration decreases from a maximum (221 ig/m3) at 0.03 mile from
the cooling towers to less than 0.3 ig/m3 at distance of 1 mile. The greatest ground-level
airborne salt concentration is predicted to occur in the north-south direction.
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-Mechanical-draft wet cooling towers will deposit more drift than the proposed natural-draft
cooling towers. This would result in an increased likelihood of an undesirable deposition of
particulates due to interactions with cement stack plumes. Operation of this cooling system
will result in the occurrence of ground-level fog and ice. This is an impact that is not
expected from the proposed system. In addition, these towers are noisier than natural-draft
cooling towers and would require noise abatement equipment. Therefore, the staff concludes the
mechanical-draft cooling towers are not as satisfactory as the proposed cooling system for the
Greene County site.

9.3.1.3 Mechanical-draft wet/dry cooling towers

Mechanical-draft wet/dry cooling towers consist of a dry heat-exchanger system in combination
with a wet section which is similar to a mechanical-draft wet cooling tower. In the dry section,
partial cooling is achieved by sensible heat transfer, reducing water loss.
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This system requires 60 tower cells grouped into four 15-cell banks. Each bank would be 540 ft
long, 70 ft wide, and 70 ft high, including fan stacks. The towers would be located south of
the plant, and the long axis of each bank would point south to minimize recirculation and inter-
ference. This cooling system would require 722 acres more land area than the proposed system.

Mechanical-draft wet/dry cooling towers would require makeup water at an annual average rate of
19,800 gpm. The annual average evaporation and drift rates would be 9600 gpm and 30 gpm,
respectively, and the annual average blowdown would be 9400 gpm. This blowdown flow rate is
higher than the proposed system, resulting in a slightly large thermal plume in the Hudson River.

The applicant has assessed the impact of the operation of this cooling system using the same
mathematical models used for the proposed system. The results of this analysis are shown in
Figs. 10.1-13 through 10.1-17 of the ER.

With a wet/dry system, there will be less water loss and, therefore, less plume. However, the
applicant predicts a drift deposition from this system that is almost identical to that from the
mechanical-draft wet towers. This means that the potential for adverse impact results from
plume interactions here is similar to that for the mechanical-draft wet cooling towers. The
applicant also predicts the occurrence of ground-level fog and ice. This cooling system will
require noise abatement equipment. The staff does not find this cooling system as acceptable as
the proposed natural-draft cooling towers.

9.3.1.4 Fan-assisted natural-draft cooling towers

The cooling mechanism for the fan-assisted natural-draft cooling towers is the same as natural-
draft cooling towers. In this case, the airflow is induced through the towers by mechanical
means; this provides natural-draft effects but allows a lower profile.

Four fan-assisted cooling towers would be required to provide the necessary heat dissipation
capability. Each tower would have a base diameter of 194 ft, a height of 171 ft, and an 82-ft-
diam fan in the throat of the tower. The fan speed could be varied with ambient condition
to optimize the cooling tower performance. These towers would be situated southwest of the
plant and would require five acres less land than the proposed cooling system.

This cooling system would require an average of 19,200 gpm of makeup water. The annual average
evaporation and drift rates would be 11,100 gpm and 30 gpm respectively. The annual average
blowdown flow rate would be 7300 gpm. This blowdown rate is similar to the blowdown rate of
the proposed system. Therefore, similar thermal conditions in the Hudson River can be expected.

The staff used the computer program ORFAD162 to predict drift and ground-level airborne salt
concentrations. Figure 9.4 shows contours of predicted average annual drift, and Fig. 9.5 shows
contours of predicted annual average ground-level airborne salt concentration. Concentrations
of both airborne salt and drift decrease monotonically away from the towers in a radial direc-
tion. The average annual drift deposition rate decreases from a maximum (10.3 g/m 2 per year)
at 0.13 mile from the cooling towers to less than 0.03 g/m2 per year at a distance of 5 miles.
The greatest drift deposition is predicted to occur north and south-southwest of the cooling
towers. The average annual ground-level airborne salt concentration decreases from a maximum
(13.4 pg/m3) at 0.13 mile from the cooling towers to less than 0.04 g/m3 at a distance of
5 miles. The greatest ground-level airborne salt concentration is predicted to occur north
and south-southwest of the cooling towers.

Although less near-site drift deposition is predicted for this system than the mechanical-draft
systems, it is still considerably more than is expected from the proposed system. Therefore,
this cooling system presents a greater potential for impact through scouring of the cement stack
plumes. Ground-level fog and ice could be produced by this system and, once again, noise abate-
ment equipment would be needed. The staff believes that this system is better than the
mechanical-draft wet and wet/dry cooling towers but not as good as the proposed natural-draft
cooling towers.

9.3.1.5 Single natural-draft cooling tower

The staff has considered an alternative design for a single natural-draft cooling tower. This
is a counterflow-type tower 519 ft in height. The makeup water requirements, drift losses, and
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Fig. 9.4. Annual average amount of drift from fan-assisted natural-draft cooling towers.

- blowdown flow rates are similar to the proposed cooling system. Therefore, there should be no
significant difference in the thermal impact to the Hudson River.

The staff used ORFAD1 62 to predict drift, ground-level airborne salt, and ground-level fog
and ice for the single natural-draft cooling tower. Local terrain was incorporated in this
calculation in the same manner as was done for the proposed cooling system (Sect. 5.3.2.1).
Figure 9.6 shows contours of predicted average annual drift, and Fig. 9.7 shows contours of
predicted annual average ground-level airborne salt concentration. The maximum predicted
deposition of drift is 0.081 g/m2 per year (0.72 lb/acre per year) 2 miles north of the tower.
The maximum predicted ground-level airborne salt concentration is 0.3 pg/m3 at 2.25 miles north
of the tower. No ground-level fog or ice is predicted.

The staff has considered interactions with the plumes from nearby cement stacks. The inter-
action mechanisms are the same as those discussed in Sect. 5.3.2.1 for the proposed natural-draft
cooling tower. Due to the similarity of this tower to the proposed one, there should be little
difference in potential for impacts as a result of plume interactions.
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Fig. 9.5. Annual average ground-level airborne salt concentration from fan-assisted
natural-draft cooling towers.

.9.3.1.6 Two natural-draft cooling towers

The staff has considered the two 380-ft natural-draft cooling towers proposed by the applicant
as an alternative to the single natural-draft cooling tower. The makeup water requirements,
discharge flow rates, and discharge temperatures are slightly greater than those for the pro-
posed system; however, these differences are not great enough to significantly affect the
thermal impact to the Hudson River.

The staff used ORFAD'62 to predict drift, ground-level airborne salt, and ground-level fog and
ice. Local terrain was incorporated in this calculation in the same manner as was done for
the proposed cooling system (Sect. 5.3.2.1). Figures 9.8 and 9.9 show contours of predicted
annual average drift and ground-level airborne salt concentration. The predicted deposition of
drift is less than 0.2 g/m2 per year (1.8 lb/acre per year), and the predicted ground-level air-
borne salt is less than 0.015 pg/m 3 . No ground-level fog or ice is predicted.
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The staff has considered interactions with plumes from the nearby cement stacks. The interaction
mechanisms are the same as those discussed in Sect. 5.3.2.1 for the proposed single cooling
tower. Due to the lower height of these towers, a greater impact could result from interactions
of the plumes from these cooling towers with the cement stack plumes. When the wind is from the
south, there could be greatly enhanced deposition of particulates near the Marquette plant
because this plant lies in the region of maximum predicted cooling tower drift deposition.
Cement-laden drift could scour the Marquette cement stack.plume and increase the local drift
deposition rate. For this reason, two shorter natural-draft cooling towers are not as desirable
as the proposed single natural-draft cooling tower.

9.3.1.7 Circular mechanical-draft cooling towers

Circular mechanical-draft cooling towers have the advantage of lower tower height, about the
same as mechanical-draft cooling towers, while providing buoyance forces that produce plume-rise
characteristics considerably better than linear mechanical-draft cooling towers.

The applicant did not consider circular mechanical-draft cooling towers as an alternate cooling
system. However, the staff investigated this system using the cooling tower design developed
by the Marley Company for the Cherokee Nuclear Station.16 3 Each circular mechanical-draft
cooling tower would be about 270 ft in diameter, about 74 ft high, and would have thirteen 28-ft-
diam fans arranged in a 170-ft-diam circle. Three such towers would be required to dissipate
heat from the proposed Greene County Nuclear Power Plant; these would be arranged in an
equilateral triangle with a side dimension of 450 ft.

The impacts of circular mechanical-draft cooling towers should exhibit similarities to both
natural- and linear mechanical-draft cooling towers. Patterns of drift deposition and airborne
salt concentrations will be bounded below by the natural-draft cooling tower predictions (Figs.
9.7 and 9.8) and bounded above by the linear mechanical-draft cooling tower predictions (Figs.
9.2 and 9.3). However, because of the enhanced plume rise induced by these towers, drift
deposition rates and airborne salt concentrations are expected to be similar to those for
natural-draft cooling towers.

Circular mechanical-draft cooling tower plumes could potentially interact with emissions from
nearby cement stacks. Since these cooling towers will have plume-rise characteristics similar
to natural-draft cooling towers, the potential for interaction is low during conditions which
result in the cooling towers' plume being blown towards a cement stack. This low potential is
because the plume from the cooling towers would be much higher than the cement stack plumes.
When the wind blows a cement stack plume towards the cooling towers, the potential for impact
is most dependent on tower height, and not strongly dependent on plume-rise behavior. Therefore,
under such conditions, plume interaction would be more severe than for natural-draft cooling
towers and similar to linear mechanical draft cooling towers.

At the Greene County Nuclear Power Plant site, circular mechanical-draft cooling towers would
present a minimal impact with respect to tower visibility, while producing relatively low dirft
rates and airborne salt concentrations. The disadvantages of the circular mechanical-draft
cooling towers are the greater potential for plume interaction and limited operating experience.

9.3.1.8 Once-through cooling

The applicant has not provided any design for a once-through cooling system. However, the appli-
cant did complete a one-dimensional thermal analysis of the Hudson River for a heat source of
7.5 x 109 Btu/hr. The staff has adjusted these results to reflect the proposed 8.5 x 109 Btu/hr
source, and the results are presented in Fig. 9.10. These results show that excess temperatures,
averaged over the river cross-section, could be in excess of 6F.

To assess the ecological impacts of a once-through facility at the Cementon site, several
assumptions were made about the design of such a facility. First, the staff assumed that the
intake structure for a once-through system would be similar in design and location to that pro-
posed with closed-cycle cooling. It would, however, be substantially larger in order to accom-
modate the greater amount of water that must be pumped from the Hudson River for cooling purposes.
It is assumed that the water would be withdrawn at a rate approximately 30 to 40 times greater
than that required with the proposed design (44 cfs). Further, this cooling water would be taken
from a much larger region of the river; that is, the area or zone of withdrawal would be greater
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Fig. 9.10. One-dimensional thermal analysis for once-through cooling on the Hudson River.

than that estimated in the entrainment model described in Appendix G. Although the zone of
influence is larger, the staff assumed that the density of ichthyoplankton in this area of the
river is the same as that found at transects Al-2 and Bl-2, which were included in the model
used to calculate losses during operation of the proposed closed-cycle facility. Applying the
model to the case of once-through cooling is a straightforward procedure, since the estimates
of entrainment given in Table 5.19 would increase in proportion to the volume of cooling water
withdrawn. The magnitude of the impact because of entrainment, in this case, would be 30 to
40 times greater with once-through cooling compared with closed-cycle cooling.

Assessing the impact of impingement is a much more difficult task. The magnitude of impingement
is not directly proportional to the volume or rate of cooling water required. Although the
nature of this relationship is presently unknown, it is, in all likelihood, nonlinear since
several other factors associated with intake design and location may have a role in determining
the rate of impingement. One obviously important parameter, the velocity approaching the intake
screens, is not known for a once-through plant at Cementon. Considering the volume of water
that would be required if the facility employed a once-through cooling system, the staff believes
that the velocities could be considerably higher than those presented in Table 3.2 for the pre-
sent design. In view of this information, the relatively high rates of impingement observed at
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existing once-through power plants on the Hudson River, and the abundance of juvenile fishes in
the vicinity of the site, the once-through alternative could result in high rates of impingement.

Although detailed information about the design of a plant employing once-through cooling at
the Cementon site is unavailable, the staff's estimate of the cooling water flow rates, a
critical factor in evaluating the magnitude of entrainment and impingement, is sufficiently
accurate for the purposes of this assessment. Therefore, in the judgment of the staff, the
once-through cooling alternative would result in high entrainment and impingement losses that
could adversely impact the fish populations, especially the anadromous species, in the Hudson
River. On this basis, the alternative of once-through cooling is judged to be unacceptable.

9.3.1.9 Spray pond

A spray pond cooling system is based on pumping water through nozzles to produce a coarse spray
rising to a height of about 20 ft. Heat is dissipated as the spray rises and falls back into
the pond. The pond itself acts largely as a collecting basin. Most of the spray and mist will
fall back within 200 ft of the spray nozzle, and drift beyond 600 ft of the spray nozzle will
be very small.16 4

The applicant has estimated that about 100 to 125 acres of land would be required for a spray
pond closed-cycle cooling water system (ER, p. 10.1-1). The staff concurs that this is a
reasonable value, based on its studies of other spray pond cooling water systems. However, the
staff does not know of any spray pond closed-cycle cooling water system that has been built
for a power station of this size and that has been completely successful in its operation.
Because of the limited availability of level land and the lack of experience of spray ponds
for large-size power stations, the staff concludes that wet-cooling towers would be a better
choice than a spray pond for the Greene County Nuclear Power Plant.

9.3.1.10 Cooling pond

The applicant has estimated that a closed-cycle cooling water system with a cooling pond would
require approximately 4300 acres for the pond. Because there is no suitable area near the site
for this purpose, the staff concurs with the applicant in rejecting this alternative.

9.3.2 Alternate intake structures

9.3.2.1 Filter-type intake

The applicant and the staff did not find the filter-type intake system to be feasible because
of clogging that would result from the large amounts of suspended solids in the Hudson River.

9.3.2.2 Well fields

The applicant estimates the local aquifer yield to be less than 15 gpm per well (ER, Sect.
10.2.2.3). Assuming a maximum yield per well, it would require more than 1300 wells to produce
the necessary 19,670 gpm of makeup water. The staff concludes that the large number of wells
required makes a well field an impractical alternate intake system.

9.3.2.3 Submerged offshore intake

A submerged offshore intake would be a potential hazard to navigation in the Hudson River. A
perforated pipe would not have to extend as far from shore, but this system is costly to main-
tain. Therefore, the staff concludes that a submerged offshore intake is not as desirable as
the proposed intake system.

9.3.3 Alternate discharge systems

No alternate designs were presented by the applicant. The staff finds the proposed discharge
to be acceptable and does not expect any alternate discharge system to offer reduced environ-
mental impact.
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9.3.4 Alternate biocides

Alternatives to the use of chlorine as a condenser biocide include both chemical treatments
(dodecylguanidine and ozone) and mechanical treatments (Amertap and American M.A.N.). Since
very limited data exist on the toxicity of dodecylguanidine hydrochloride,165 its potential
use as an alternate biocide cannot be evaluated without data on toxic concentrations for species
of all trophic levels.

Ozone is the strongest oxidizing agent and consequently is converted rapidly to oxygen and
nascent oxygen or oxidized products.166 Although both ozone and nascent oxygen are extremely
deleterious to fish at low concentrations (0.03 mg/1),166 it forms no persistent toxic compounds
such as chloramines and, being a stronger oxidizing agent that chlorine, requires a short reac-
tion time. A major disadvantage of ozone, in addition to the little information that is avail-
able on its effects to biota in both the condensers and receiving waters, is its increased cost
over that for chlorine.167 Ozonation was considered by the applicant but was not chosen because
of (1) the high capital and operating cost associated with its generation and (2) limited power
plant application (DEC Interrogatory No. 80-4, part d, Oct. 25, 1976).

Available mechanical treatments consist of either passing sponge-rubber balls through the con-
denser tubes to remove sediment and less-tenacious biological growth (Amertap) or shooting non-
metallic brushes, which are restrained in the tubes with plastic baskets attached to the ends
of each tube, through the condensers by reversing the flow of the cooling water (American
M.A.N.).167 Neither of these systems are as effective as chlorination1 8 and must be supple-
mented by occasional biocide treatment.169 Mechanical tube cleaning of the condenser tubes
was considered by the applicant but was rejected because, even with a mechanical system,
chlorination would be necessary. Although mechanical cleaning wipes sediment and less-tenancious
biological growth from the condenser tubes, the applicant states that it does not inhibit
biological growth and does not effectively clean the inlet and outlet water boxes or the balance
of the circulating water system (DEC Interrogatory No. 80-4, part d, Oct. 25, 1976).

In summary, chlorine offers several advantages over mechanical and alternate chemical treatments.
It is less expensive, generally easier to use, and, most importantly, the effective dosage
for slime removal is easily determined, since a residual of free chlorine guarantees the
effect.170 It should also be emphasized that the staff's analysis of the total residual
chlorine concentrations that will be discharged into the Hudson River indicates that adverse
impacts on aquatic biota are expected to be minimal (Sect. 5.5.2.2 and Table 5.16).

9.3.5 Transmission lines

The applicant has made an extensive study of the impact of alternative transmission line routes
from the Greene County Nuclear Power Plant to the Leeds substation tie-in171 and has considered
five alternative routes for the southern portion of the transmission corridor and three alternate
routes for the northern portion. These alternates and the preferred route are shown in detail
in Plate 4-1 of the Article VIII application.171 A detailed description of the alternate routes
is given in Sect. 4 of Exhibit 16 of the Article VII application.171 In addition, consideration
was given to placing the transmission lines under the Hudson River to hook up to existing trans-
mission lines on the east bank of the river (Staff Question 9.7).

The staff has reviewed the applicant's preferred and alternate transmission-line routes and has
found no significant advantages in selecting any of the alternates over the preferred routes.
Table 9.18 shows a comparison of the various routes for certain environmental characteristics.
Although the preferred route is not the best choice of all the parameters considered, it is,
overall, as good or better than the proposed alternates.

No specific tower structure offers distinct advantages over all others. Steel lattice towers
permit flexibility in placement and use in different terrains. In wetland areas, these towers
offer the advantage of greater span lengths and therefore fewer towers and less land disturbance
(e.g., access roads and foundation excavations) than other comparable towers. The long-term
maintenance and operation of steel lattice towers is expected to be less than that for similar
wood towers ("Joint Heating Transcripts," p. J1073). Steel pole and steel pole H-frame struc-
tures are visually more compatible than lattice towers in wooded terrain and will be used in
visually sensitive areas.



Table 9.18. Summary of environmental characteristics of the preferred and alternate electrical transmission routes

Slope High soil Land used (miles)

Length >15%a erodibilitya Road crossings Stream Residential Industrial/ Agriculture

Transmission routes (miles) Acreage [miles (%)] [miles (%)] Hwy. Other crossingsC Forest Wetlands commercial/public highways Active Inactive

Cementon alternates

Applicant's preferred
(ALEKFG)t

South Alternate
(ABDFG)

Middle Alternate 1
(ACDFG)

Middle Alternate 2
(ACLEDFG)

North Alternate 1
(ACLKFG)

Leeds alternates

Applicant's preferred
(GIJ)

Leeds South 1
(GIJ)

Leeds North
(GHIJ)

7.8 270

12.7 340

9.7 284

9.5 268

8.0 273

5.1 46

5.1 122

5.6 130

4.3 (55) 1.8 (23) 3 8 9

11.2 (88) 2.4 (19) 3 15 24

9.1 (84) 1.9 (20) 3 9 18

7.9 (83) 2.2 (23) 3 9 19

3.8 (48) 2.9 (36) 3 8 9

3.9 (77)

3.9 (77)

3.8 (82)

1.1 (22)

1.1 (22)

1.8 (32)

3 9

3 9

3 10

7

7

8

6.4 0.51

10.8 0.36

8.1 0.18

8.1 0.15

6.5 0.23

2.6 0.38

2.8 0.26

3.4 0.28

0.0

0.04

0.04

0.04

0.0

0.38

0.16

0.25

0.79 0.10 0.02

0.99 0.36 0.10

1.00 0.04 0.28

0.81 0.23 0.20

0.80 0.26 0.21

0.10

0.11

0.09

1.23 0.33

1.36 0.38

1.30 0.25

aPower Authority of the State of New York, Greene County Nuclear Power Plant - Leeds, 345 k V Transmission Lines. Application to the State of New York Public Service Commission for
Certificate of Environmental Compatibility and Public Need, June 1978, Table 4-2.

bFootnote a, Table 4-4.
CFootnote a, Table 4-5.
dFootnote a, Table 4-3.
'Footnote a, Plate 2-18, for letter designations.
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Routing the transmission lines under the Hudson River is not a feasible alternative. This
crossing would require at least three 345-kV refrigerated cables in the submarine section,
construction of switching equipment to connect those lines to overhead lines on both the west
and east banks of the river, construction of 7 miles of overhead transmission on the east side
of the river to meet the existing transmission lines, and the installation of a transformer and
switching substation to interconnect the new lines with the existing Leeds to Pleasant Valley
lines. The cost for this alternative would be $36 million (1983 dollars), compared with
$18 million for the preferred Cementon-Leeds route. In addition, long-range plans would still
require the additional transmission line from the Leeds to Pleasant Valley substations, regard-
less of the route for, and terminal location of, the generator outlets from the plant at
Cementon. Therefore, the staff concurs that the option of routing the lines under the Hudson
River is not feasible in terms of overall planning for electrical transmission lines in the
future.

9.4 ALTERNATIVES TO NORMAL TRANSPORTATION PROCEDURES

Alternatives such as special routing of shipments, providing escorts in separate vehicles, adding
shielding to the containers, and constructing a fuel recovery and fabrication plant on the site
rather than shipping fuel to and from the plant, have been examined by the staff for the general
case. The impact on the environment of transportation under normal or postulated accident
conditions is not considered to be sufficient to justify the additional effort required to
implement any of these alternatives.
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10. EVALUATION OF PROPOSED ACTION

10.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

10.1.1 Physical impacts

10.1.1.1 Land

A total land area of about 257 ha (636 acres) will be subjected to the construction of onsite
facilities and transmission lines. The construction of plant facilities and site access roads
will disturb 106 ha (263 acres); 85 ha (211 acres) will be cleared and irretrievably lost from
production. The transmission line rights-of-way will affect 151 ha (373 acres) and access
improvements will probably affect from 7 to 66 ha (17 to 162 acres). Most of this land consists
of woodland and brushland and its loss is not considered a significant adverse impact.

The Greene County Nuclear Power Plant (GCNPP) will be located in a rural industrial area among
three cement plants in an already industrialized segment of the Hudson River shoreline.

10.1.1.2 Water

Operation of the GCNPP will result in a maximum consumptive use of about 58 m3/min (34 cfs)
of Hudson River water, which represents about 1.3% of the river's seven-day low flow of
4520 m3/min (2660 cfs) at Green Island. Some changes in the quality of river water will result
from plant operation, including slight increases in dissolved solids, biochemical oxygen demand,
and total residual chlorine. These changes will not affect the quality of river water.

No groundwater will be used during construction and operation of the plant. Wells outside the
plant site limits should not be affected by construction dewatering or plant operation.

10.1.1.3 Air

The staff does not expect discharges to the air as a result of GCNPP construction and operation
(including the effects of dust and radioactive and nonradioactive gaseous effluents) to signi-
ficantly affect air quality or use, providing the measures specified in Sect. 4.5 are adhered
to.

10.1.2 Biological impacts

10.1.2.1 Terrestrial

The major adverse environmental impacts on terrestrial ecosystems during constructive will
result from land clearing and erosion. Impacts on wildlife during this time will range from
temporary dislocation of some individuals to complete loss of others. About 96 ha (236 acres)
of woods will be cleared for construction of the transmission line right-of-way. The revege-
tation of some areas following construction may increase the populations of certain species.
Birds that use the nearby water bodies during migration, particularly ducks and geese on Duck
Cove and Inbocht Bay, may temporarily restrict their use of those areas during construction,
but should return to the area when operation commences.

10.1.2.2 Aquatic

As a result of dredging activities during construction, the benthic community in a small area
of the Hudson River will be temporarily disrupted. The mortality of benthic invertebrates
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within a 1.1-ha (2.7-acre) area of the river bottom will approach 100%. However, nearly
complete recolonization of the disturbed area will follow the cessation of construction
activities. The effects of the increase in turbidity will likewise be negligible if all staff
requirements and applicant's commitments are fulfilled.

The operation of the plant will result in the impingement of fish and the entrainment of
planktonic organisms. Under average river flow conditions, less than 0.5% of the fish eggs,
yolk-sac larvae, and postlarvae that pass the plant during the spawning and nursery season
(April through August) will be lost because of entrainment. The impingement of fish, although
impossible to quantify, will be minimized by the intake design and intake location proposed by
the applicant. The entrainment of plankton and impingement of fish during operation of the
GCNPP will not result in an unacceptable adverse impact on the populations in the Hudson River.

Both the concentration of the various chemicals in the cooling tower blowdown and the thermal
discharges are not expected to adversely affect the aquatic biota in the Hudson River.

10.1.3 Radiological impacts

The staff has concluded that there will be no measurable radiological impact from routine
operation of the GCNPP. The calculated doses to man from routine releases of liquid and
gaseous effluents are less than 10% of the design objectives of Appendix I of 10 CFR Part 50
and the proposed staff design objectives of RM-50-2.

10.1.4 Community impacts

The staff has identified a number of impacts on the community in Sects. 4.4 and 5.6. The major
adverse community impacts are: impacts related to construction worker access, impacts related
to the Lehigh Portland Cement Co., impacts on the historic character of the mid-Hudson region,
impacts related to loss of tax revenue, impacts on public services, and impacts related to
transmission lines.

The existing road system in the vicinity of the proposed site is inadequate to accomodate
the traffic that would be generated as a result of construction of the proposed plant. Several
alternative solutions to this problem have been proposed. The staff does not consider any of
these as acceptable as proposed, but these would be acceptable with certain mitigation condi-
tions. The least impact alternative (Park and Ride) is acceptable at the lower work force
number (2100) without mitigation but becomes unacceptable without mitigation at the more likely
work force number of 3000. The staff has not identified any significant impacts of this alter-
native. Some disadvantages of this proposal are the increased traffic flow on existing roads
with consequent safety problems, lack of known acceptance by local residents or jurisdictions,
and the fact that the Park and Ride proposal will not result in an improvement in the level of
service of the roads in the vicinity of the proposed plant. The cost of this proposal is in
the range of $17 to 50 million. The other proposals, which involve relocation of a section of
Hwy. 9W, have serious adverse environmental impacts.

The proposed site is on land owned by the Lehigh Portland Cement Co. and is adjacent to the
existing Lehigh plant. The acquisition of 113 to 123 ha (280 to 303 acres) presently owned
by Lehigh for the GCNPP may have several serious consequences. Construction of the GCNPP
will potentially preclude the construction of a proposed new cement plant by Lehigh. This
could result in the closing of the present Lehigh facilities in Cementon within a period of
five years because of obsolescence and inefficiency, placing the present facilities in a
noncompetitive positive. This, in turn, would result in tax losses on the present facilities
and additional tax losses on the planned new facility.

The region surrounding the proposed site is rich in historic resources. Olana and six other
properties will be directly affected visually and aesthetically by construction and operation
of GCNPP while the entire impact area may be adversely affected by secondary impacts caused by
in-movers and ancillary population growth and develop to the extent that its essential character
is altered.

Since the applicant does not pay property taxes other than a nominal in-lieu-of-tax payment
estimated to be $10,400 per year, its use of the proposed site prevents other potential uses
of the site which would result in much larger property tax payments.
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Some potential impacts on public services will result from the construction of the proposed plant.
The major impacts will be on the schools and police services. For the most part, these impacts
can be mitigated.

The staff has not identified any serious adverse impacts related to the transmission lines.
There will, however, be some adverse environmental impacts associated with about 20.8 km
(12.9 miles) of new or expanded transmission-line corridors.

10.1.5 Aesthetic impacts

The staff has concluded that the proposed plant would entail an unacceptable impact on certain
important local, regional, and national historic, scenic, and cultural resources. A major
reason for this conclusion is the intrusion of the plant facilities, primarily the natural-
draft cooling tower and its plume, into the central view from Olana, the home of the 19th-
century painter, Frederic Church, which is a National Historic Landmark. Olana and its grounds
are one of the few surviving Victorian estates still in a setting comparable to its 19th-
century environs. The central view from Olana has been described as one of the most spectacular
views in the eastern United States. The true value of Olana, however, lies in the combination
of special times, special site, special view, and special creator surviving intact as a cultural
resource.

In addition to Olana the staff has identified other visually sensitive areas, such as North
Lake State Park, which will be adversely affected by the proposed plant.

The staff has also evaluated the aesthetic impact of feasible alternative cooling systems and
has concluded that with the use of the aesthetically most desirable alternative, circular
mechanical draft cooling towers, the impact on these resources is still very severe.

10.2 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY

10.2.1 Summary

The National Environmental Policy Act (NEPA) requires the staff to consider specifically in
the environmental impact statement the "relationship between local short-term uses of man's
environment and the maintenance and enhancement of long-term productivity." On a time scale
of several generations, the use of the site during the anticipated life of the proposed Greene
County plant would be considered a short-term use of the natural resources of land and water.
The resources dedicated exclusively to the production of electric power during the life of
the plant will be the land itself, the materials used for construction, materials used for
maintenance and operation, the labor effort expended, and the uranium consumed. The commit-
ment of 106 ha (263 acres) of land and the commitment of water from the Hudson River are signi-
ficant uses of valuable natural resources. The land committed for such use for the 30-year
plant life precludes future uses that possibly would be deemed more useful to society than
electric power generation.

10.2.2 Land use

Of the 106 ha (263 acres) that would be required for the GCNPP site, about 17.6 ha (43.5 acres)
will be occupied by permanent facilities. Acquisition of this land for construction of the
power plant will displace eleven families, all of whom will have to be relocated. Because there
are no agricultural activities within site boundaries, the propsed plant will not result in
a loss of agricultural production from Greene County.

10.2.3 Water use

The Hudson River will experience a temperature increase in the vicinity of the blowdown discharge
plume of the GCNPP. The blowdown discharge is rapidly diluted by ambient river water through
a submerged diffuser. The maximum surface area encompassed by the incremental 0.8*C (1.5*F)
isotherm is estimated to be less than 0.05 ha (0.12 acre) (ER, Sect. 5.1.2, Rev. 3). Plant
discharge into the Hudson River will be in compliance with the effluent guidelines promulgated
by the EPA in 40 CFR Part 423, Chap. 2. At a distance of 3 to 8 km (2 to 5 miles) from the
discharge point, where complete mixing occurs, increases in river concentrations are negligible
for all parameters (ER, Sect. 5.4.2.1, Rev. 3).



10-4

10.2.4 Decommissioning

A license to operate a nuclear power plant is issued for a period of 40 years, beginning with
the issuance of the construction permit. At the end of the 40-year period the operator of a
nuclear power plant must renew the license for another time period or apply for termination of
the license and for authority to dismantle the facility and dispose of its components.' If,
prior to the expiration of the operating license, technical, economic, or other factors are
unfavorable to continued operation of the plant, the operator may elect to apply for license
termination and dismantle authority at that time. In addition, at the time of applying for
a license to operate a nuclear power plant, the applicant must show that he possesses "or has
reasonable assurance of obtaining the funds necessary to cover the estimated costs of permanently
shutting the facility down and maintaining it in a safe condition."2 These activities, termina-
tion of operation and plant dismantling, are generally referred to as "decommissioning."

NRC regulations do not require the applicant to submit decommissioning plans at the time the
construction permit and operating license are obtained; consequently, no definite plan for the
decommissioning of the station has been developed. At the end of the station's useful lifetime,
the applicant will prepare a proposed decommissioning plan for review by the Nuclear Regulatory
Commission. The plan will comply with NRC rules and regulations then in effect.

The decommissioning of reactors is not new. Since 1960, five licensed nuclear plants, four
demonstration nuclear power plants, six licensed test reactors, 28 licensed research, and
22 licensed critical facilities have been or are in the process of being decommissioned.3 The
primary methods of decommissioning consist of mothballing, entombing, dismantling, or a combi-
nation of these three alternatives. The primary methods are defined below in terms of the
definitions provided in Regulatory Guide 1.86.4

Mothballing is the process of placing a facility in a nonoperating status. The reactor may be
left intact except that all reactor fuel, radioactive fluids, and nonfixed radioactive wastes
such as ion exchange resins, contaminated scrap materials, and contaminated chemicals are
removed. The existing license is amended to a "possession only" status and continues in effect
until residual radioactivity decays to levels acceptable for release to unrestricted access or
until residual radioactivity is removed. The "possession only" license is a reactor facility
license that permits a licensee to possess the facility but prohibits operation of the facility
as a nuclear reactor.

Entombment consists of removing all fuel assemblies, radioactive fluids, and wastes followed
by the sealing of remaining radioactive material within a structure integral with the bio-
logical shield or by some other method to prevent unauthorized access into radiation areas.
A program of inspection, facility radiation surveys, and environmental sampling is required
for a licensed facility that has been entombed.

Dismantling is defined as removal of all fuel, radioactive fluids and waste, and all radioactive
structures. Surface contamination levels, established in Table 1 of Regulatory Guide 1.86,
must be met prior to termination of the facility license. In addition to meeting the surface
contamination levels, the acceptability of the presence of materials which have been made
radioactive by neutron activation would be evaluated on a case-by-case basis prior to termination
of the license. If the facility owner so desires, the remainder of the reactor facility may
be dismantled and all vestiges removed and disposed of.

For a single nuclear reactor, the mothballing alternative costs about $2.45 million initially
plus an annual maintenance and surveillance cost of $167,000. If a 24-hr manned security force
is not required (e.g., a site with continuing operations), the annual cost could be reduced to
$88,000. Translating these costs into unit cost of generating electricity, the 30-year
levelized unit cost* would be about 0.04 mill/kWhr and if a manned security force is not
required about 0.03 mill/kWhr.5

The entombing alternative costs about $7.58 million initially for a single unit facility plus
an annual maintenance and surveillance cost of $58,000 for the duration of the entombment
period.5 These costs, when translated to a 30-year levelized unit cost* basis, amount to about
0.06 mill/kWhr.

*
Based on a 1200-MWe generating unit beginning operation in 1958, a capacity factor of

60%, an escalation rate of 5%, and a discount rate of 10%.
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The dismantling alternative for a single nuclear power reactor costs about $26.3 million to
remove the radioactive structures associated with NRC requirements for terminating a possession-
only license. An additional $4.8 million would be needed to remove the nonradioactive structures
(cooling towers, administration buildings, etc.) to below grade.5 There are no annual costs
associated with this alternative. When the dismantling costs are translated to a 30-year
levelized unit cost* basis, this amounts to about 0.18 mill/kWhr.

Combinations of mothballing and delayed (about 100 years) dismantling have 30-year levelized
unit costs that are about the same as the mothballing alternative costs. Likewise, the costs
for the entombing delayed dismantling combinations are about the same as the entombing cost.
In both instances the annual maintenance cost for mothballing and entombing alternatives, on a
present-value basis, is sufficient to cover all the delayed dismantling cost for the mothballing
alternative and about 80% for the entombing alternative.

Studies of social and environmental effects of decommissioning large commercial power generating
units by mothballing or dismantling have not identified any significant impacts. ,6

f.lso, studies indicate that occupational radiation doses can be controlled to levels comparable
to occupational doses experienced with operating reactors through the use of appropriate work
procedures, shielding, and remotely controlled equipment.5

The applicant may retain the site for power generation purposes indefinitely after the useful
life of the station. The degree of dismantlement would be determined by an economic and
environmental study involving the value of the land and crop value versus the complete
demolition and removal of the complex. In any event, the operation will be controlled by rules
and regulations in effect at the time to protect the health and safety of the public.

10.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

10.3.1 Scope

Irreversible commitments generally concern changes set in motion by the proposed action that,
at some later time, could not be altered to restore the present order of environmental resources.
Irretrievable commitments are generally the use or consumption of resources that are neither
renewable nor recoverable for subsequent utilization.

Commitments inherent in environmental impacts are identified in this section, while the main
discussions of the impacts are in Sects. 4 and 5. Also, commitments that involve local long-
term effects on productivity are discussed in Sect. 10.2.

10.3.2 Commitments considered

The types of resources of concern in this case can be identified as (1) material resources,
such as materials of construction, renewable resource material consumed in operation, and
depletable resources consumed; and (2) nonmaterial resources, including a range of beneficial
uses of the environment.

Resources that, generally, may be irreversibly committed by the operation are (1) biological
species destroyed in the vicinity; (2) construction materials that cannot be recovered and
recycled with present technology; (3) materials that are rendered radioactive but cannot be
decontaminated, and materials consumed or reduced to unrecoverable waste, including the U-235
and U-238 consumed; (4) the atmosphere and water bodies used for disposal of heat and certain
waste effluents to the extent that other beneficial uses are curtailed; and (5) land areas
rendered unfit for other uses.

*
Based on a 1200-MWe generating unit beginning operation in 1958, a capacity factor of 60%,

an escalation rate of 5%, and a discount rate of 10%.
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10.3.3 Biotic resources

10.3.3.1 Terrestrial

Approximately 17.6 ha (43.5 acres) of land will be covered with permanent facilities, including
the containment structure, cooling tower, auxiliary structures, roads, and railroads. This
acreage represents a habitat loss for some of the wildlife using the site.

10.3.3.2 Aquatic

About 1.1 ha (2.7 acres) of benthic habitat along the west bank will be permanently lost because
of constructuion of the intake and discharge structures. Several onsite water bodies, com-
prising a total of 2 ha (6 acres), will be drained and filled.

10.3.4 Material resources

10.3.4.1 Materials of construction

Construction materials are almost entirely of the depletable category of resources. Concrete
and steel constitute the bulk of these materials; numerous other mineral resources are incorpo-
rated in the physical plant. No commitments have been made on whether these materials will
be recycled when their present use terminates.

Some materials are of such value that economics clearly promote recycling. Plant operation
will contaminate only a portion of the plant to such a degree that radioactive decontamination
would be needed to reclaim and recycle the constituents. Some parts of the plant will become
radioactive by neutron activation. Radiation shielding around the reactor and other components
inside the primary neutron shield constitute the major materials in this category, for which it
is not feasible to separate the activation products from the base materials. Components that
come in contact with reactor coolant or with radioactive wastes will sustain variable degrees
of surface contamination, some of which would be removed if recycling is desired. The quanti-
ties of materials that could not be decontaminated for unlimited recycling probably represent
very small fractions of the resources available in kind and in broad use in industry.

Many materials on the "List of Strategic and Critical Materials"7 (e.g., aluminum, asbestos,
beryllium, cadmium, lead, nickel, platinum, silver, tin, tungstun, and zinc) are used in nuclear
plants. Construction materials are generally expected to remain in use for the full life of
the plant, in contrast to fuel and other replaceable components discussed later. There will
be a long period of time before terminal disposition must be decided. At that time, quantities
of materials in the categories of precious metals, strategic and critical materials, or
resources having small natural reserves must be considered individually, and plans to recover
and recycle as much of these valuable depletable resources as is practicable will depend on need.

10.3.4.2 Replaceable components and consumable materials

Uranium is the principal natural resource irretrievably consumed in plant operation. Other
materials consumed, for practical purposes, are fuel-cladding materials, reactor-control
elements, other replaceable reactor core components, chemicals used in processes such as water
treatment and ion-exchanger regeneration, ion-exchange resins, and minor quantities of materials
used in maintenance and operation. Except for the uranium isotopes U-235 and U-238, the con-
sumed resource materials have widespread usage; therefore, their use in the proposed operation
must be reasonable with respect to needs in other industries. The major use of the natural
isotopes of uranium is for the production of useful energy.8

The GCNPP reactor will be fueled with uranium enriched in the isotope U-235. After use in the
plant, the fuel elements will still contain U-235 slightly above the natural fraction. This
slightly enriched uranium, upon separation from plutonium and other radioactive materials
(separation takes place in a chemical reporcessing plant), is available for recycling through
the gaseous diffusion plant. Scrap material containing valuable quantities of uranium is also
recycled through appropriate steps in the fuel production process. Fissionable plutonium
recovered in the chemical reprocessing of spent fuel is potentially valuable for fuel in power
reactors.
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If the plant operates at 80% of capacity, about 8400 metric tons of contained natural uranium
in the form of U308 must be produced to feed the plant for 40 years. The assured U.S. reserves
of natural uranium recoverable at a cost of $8 or less per pound of U308 are about 200,000 metric
tons of uranium.9 However, potential reserves of natural uranium recoverable at $10 or less per
pound of U308 are estimated to be 1 million metric tons, but this increment will require a major
effort in exploration and development to bring it into production.9 The long-term uranium
resource situation in the United States will depend on the larger expected reserves or ore
recoverable at greater cost as well as on utilization of breeder reactors.

In view of the quantities of materials in natural reserves, resources, and stockpile, and the
quantities produced yearly, the expenditure of such material for the power plant is justified
by the benefits from the electrical energy produced.

10.3.5 Uranium resources availability

This section reviews information available from the Department of Energy (DOE) on the domestic
uranium resource situation and the outlook for development of additional domestic supplies,
availability of foreign uranium, and the relationship of uranium supply to planned nuclear
generating capacity.

Analysis of uranium resources and their availability has been carried out by the government
since the late 1940s. The work was carried out for many years by the Atomic Energy Commission
(AEC). The activity was made part of the Energy Research and Development Administration (ERDA)
when the agency was created in early 1975. This activity was subsequently transferred to the
DOE when it was formed October 1, 1977.

10.3.5.1 U.S. resource position

To establish some basic concepts, a review of resource concept and nomenclature would be
worthwhile. Figure 10.1 is a chart of resource categories based on varying geologic knowledge
and on varying economic availability. Resources designated as ore reserves have the highest
assurance regarding their magnitude and economic availability. Estimates of reserves are
based on detailed sampling data, primarily from gamma ray logs of drill holes. DOE obtains
basic data from industry from its exploration effort and estimates the reserves in individual
deposits. In estimating ore reserves, detailed studies of feasible mining, transportation,
and milling techniques and costs are made. Consistent engineering, geologic, and economic
criteria are employed. The methods used are the result of over 25 years of effort in uranium
resource evaluation.

ES- 3336
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Fig. 10.1. DOE uranium resource categories.
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Resources that do not meet the stringent requirements of reserves are classifed as potential
resources. For its study of resources, DOE subdivides potential resources into three cate-
gories: probable, possible, and speculative. 10  Probable resources are those contained within
favorable trends, largely delineated by drilling, within productive uranium districts (i.e.,
those having more than 10 tons of U308 production and reserves). Quantitative estimates of
potential resources are made by considering the extent of the identified favorable areas and
by comparing certain geologic characteristics with those associated with known ore deposits.

Possible potential resources are outside of identified mineral trends but are in geologic
provinces and formations that have been productive. Speculative resources are those estimated
to occur in formations or geologic provinces which have not been productive but which, based
on the evaluation of available geologic data, are considered to be favorable for the occurrence
of uranium deposits.

The reliability of the estimates of potential uranium resources differs for each of the three
potential classes. The reliability of probable potential estimates is greatest in view of the
more complete information, a result of the extensive exploration and development in the major
uranium districts. It is least for speculative potential for areas with no significant uranium
deposits, for which favorability is determined from available knowledge on the characteristics
of the geologic environment.

Because any evaluation of resources is dependent upon the availability of information, the
estimates themselves are, to a large degree, a scorecard on the state of development of
information. Thus, appraisal of U.S. uranium resources is heavily dependent on the completeness
of exploration efforts and the availability of subsurface geologic data. Since the geology of
the United States as it relates to mineral deposits can never be completely known in detail,
it will not be possible to produce a truly complete appraisal of domestic uranium resources.
Given the nature and current status of DOE estimates, however, so far as an overall appraisal
of the United States is concerned, it is more likely that the total resources eventually will
prove larger than is presently estimated. The key question may be the timeliness with which
resources are identified, developed, and produced.

Conceptually, a resource, whether uranium or other mineral commodity, would initially be in
the potential category. Development of additional data and clarification of production tech-
niques and economics is required until the point is reached that specific ore deposits are
delineated and understood to a degree that they can be categorized as reserves.

We can expect that there will be a dynamic balance between anticipated markets and prices and
the extent to which exploration and reserve delineation will be done. There is no economic
incentive for industry to expand reserves if the additional uranium will not be needed for
many years ahead, and especially if the long-term market outlook is uncertain. This has been
true for uranium. The mining companies are concentrating on markets for the next 5 to 15 years.
The utilities and government are concerned with the outlook for the next 30 to 40 years. Con-
version of the presently estimated potential resources into ore reserves will take many years
and will cost several billion dollars. It would be difficult to economically justify accele-
rating such an effort to delineate ore reserve levels equal to lifetime requirements of all
planned reactors covering some 30 to 40 years in the future simply to satisfy planners.

Supply assurance through continued timely additions to reserves and maintenance of a resource
base adequate to support production demands, coupled with carefully developed information on
potential resources, is considered to be adequate and a more realistic and economic approach.
The conversion of potential resources to ore reserves and expansion of production facilities
can be accomplished when needed as markets expand and production is needed.

The vertical dimension in Fig. 10.1 relates to the impact of increasing production costs on
resource availability. Higher prices are needed to produce ores of lower quality and those
with more difficult mining or milling characteristics. Such reserves, though well delineated,
are not economically available if prices are too low.

The domestic uranium industry has, over most of its lifetime, been concerned with discovery and
production of uranium at costs in the range of $8 to $10 or less per pound. Average prices
for uranium deliveries in 1975 are reported to be $10.50 per pound of U308.

11 Prices for 1976
deliveries were $16.10 per pound. In view of the economic acceptability of higher cost uranium
in reactors, resource estimates by DOE in recent years have included resources that would be
available at $15 and $30 production cutoff costs. Because of the lesser experience with $15 and
$30 resources, they are not as fully delineated nor as well understood as the $10 resources.
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An initial estimate of $50 resources has been made as of January 1, 1977. At cost levels above
$50 per pound, there has been little effort at appraisal of resources or in exploration. There-
fore, these resources are poorly known at present, and quantitative estimates are not possible
(with the exception of the Chattanooga shale to be discussed later). Such resources are known
to exist, and efforts are under way to appraise them.

In Table 10.1 DOE estimates of domestic uranium resources are tabulated following the conceptual
arrangement of Fig. 10.1. These estimates reflect the results of the preliminary phase of the
DOE national uranium resource evaluation (NURE) program. The resources estimates at the begin-
ning of 1978 totaled 3.3 million tons up to a production cost of $30, and 4.4 million tons at
$50 (early 1978 dollars). Of this total, 890,000 tons are in the ore reserve category. An
additional estimated 140,000 tons of supply not included in resource estimates are projected
from phosphate and copper production by-product material through the year 2000.

Table 10.1. U.S. uranium resources as of January 1, 1978

(tons U 3 08 )

Cost category' Potential resources

($/lb U30) Reserves

Probable Possible Speculative Total

15 370,000 540,000 490,000 165,000 1,565,000
15-30 increment 320,000 475,000 645,000 250,000 1,690,000
30 690,000 1,015,000 1,135,000 415,000 3,255,000
30-50 increment 200,000 380,000 380,000 150,000 1,110,000
50 890,000 1,395,000 1,515,000 565,000 4,365,000

81978 dollars.
bUranium that could be produced as a by-product of phosphate and copper producation by the

year 2000 is estimated at 140,000 tons U 308.

In this evaluation program, the nation has been divided into study areas, as shown in Fig. 10.2.
For comparison, the major known uranium areas in the United States, such as the Colorado Plateau,
Wyoming Basins, and Texas Gulf Coastal Plain, are shown in Fig. 10.3.

The geographic distribution of estimated potential resources is shown in Fig. 10.4. Only
limited data are available for much of the country, and estimates for these areas will be largely
in the speculative category, or unassessed, for some time. The preliminary phase of the NURE
program has identified additional areas with geological characteristics favorable for the occur-
rence of uranium deposits, but for which data were inadequate for evaluation of potential re-
sources. The location of areas with estimated potential resources and other favorable areas
is shown in Fig. 10.5. The NURE program will develop considerable additional basic information
in the next several years which will lead to a more comprehensive in-depth evaluation of the
U.S. long-term resource outlook.

10.3.5.2 Attainable production levels and reactor capacity

The domestic industry currently has a production capacity of about 16,000 tons of U3 08 per year.
Plans have been reported to expand the capacity to 27,000 tons/year by 1980. Industry plans to
spend $634 million in 1978 and $525 million in 1979 on a new mining and milling capacity,
compared to $492 million spent in 1977. Study of attainable production capability from cur-
rently estimated $30 U.S. ore reserves and probable potential resource indicates that production
levels of 60,000 tons of U308 per year can be achieved with aggressive resource development and
exploitation including both mining and milling. Although the level may be achieved by use of
domestic $30 ore reserves and probable resources alone, development and utilization of $30
possible and speculative categories and use of $50 ore reserves and potential resources would
provide added assurance that the levels could be attained and sustained. Considering that some
imported uranium will add to supplies, it is considered realistic to plan on the basis that a
60,000-tons/ year supply is achievable from currently estimated resources. Such a level could
be reached by the early 1990s.
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Fig. 10.2. Natural uranium resource evaluation (NURE) regions.

The level of nuclear generating capacity supportable with this amount of uranium, as shown in
Fig. 10.6, will vary with enrichment tails assay and recycle assumptions. Without recycle of
uranium or plutonium and with a 0.30% U-235 enrichment tails assay, about 260,000 MWe could be
supported. Without recycle and at 0.20 tails, 310,000 MWe could be supported. With recycle of
uranium and plutonium and a 0.20 tails assay, about 520,000 MWe could be supported. As shown
in Fig. 10.6, all the levels of supportable capacity are above the 236,000 MWe of capacity in
operation (46,000 MWe), under construction (95,000 MWe), on order (68,000 MWe), and announced
(27,000 MWe) as of January 1, 1976. Thus currently estimated resources can provide adequate
uranium supplies for a sizable expansion to U.S. nuclear generating capacity.

The cumulative lifetime (30 years) uranium requirements for all of the above reactors (236,000
MWe) would be about equal to the 1.9 million tons in $30 (or the 2.3 million tons at $50) ore
reserves, by-product, and probable potential resources. Evaluation of long-term fuel commit-
ments on the basis of ore reserves and probable potential resources is considered a prudent
course for planning. The lifetime commitment would be only about one-half of currently
estimated $50 domestic resources, including the possible and speculative categories (see
Table 10.1).

10.3.5.3 Uranium resource recovery

In regard to the availability of estimated uranium resources considering recoveries in mining
and ore processing, estimates of U.S. uranium resources represent the quantity of uranium
estimated to be minable expressed as tons of U308 in ore in the ground. These estimates are a
reflection of the information available to DOE at the time of the estimate and thus are depen-
dent on the extent of exploration work that has been performed. In view of the considerations
involved in preparing the resource estimates and the uranium resource outlook, no adjustment
for losses is warranted.
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United States mining practice results in recovery of high percentages of the uranium contained
in a deposit. DOE resource estimation procedures consider the capabilities and requirements of
mining systems currently in use so that the estimates are a realistic appraisal of what is
minable. Because deposits frequently are not fully delineated before they are developed, it is
not unusual for considerably more uranium to be recovered from deposits than was included in
ore reserves before such deposits were put into production. Mining company practice seeks to
recover as much of the contained mineral content as possible before abandoning a mine. Higher
uranium prices provide a strong incentive for such practice because it increases financial
returns. In the processing of uranium ores, recoveries generally are over 90%. In 1975, mill
recovery averaged about 93.5%. Higher recoveries are usually possible if economically justified.

Also, there are additional resources that will be available beyond the currently estimated $30
reserves, by-product (i.e., from phosphate and copper production), and probable potential
resources. The lifetime uranium needs of the sustainable level of reactor capacity in Fig. 10.6
would require only about one-half of the $30 resources (including possible and speculative
potential resource categories) now estimated for the United States. With development of addi-
tional information on U.S. resources, it is considered likely that the future estimates of
resources in the United States will be even larger than now estimated. The DOE National Uranium
Resource Evaluation program and industry exploration will expand the data available on U.S.
resources leading to a more complete evaluation. Additional uranium supplies will be available
from foreign sources and, if needed, through utilization of higher-than-$30-cost resources.

In view of these factors, it is not considered meaningful to make adjustments to reserve and
resource estimates for possible future losses from mining and milling.

10.3.5.4 Prospects for expanding U.S. supply

The long-range (through the rest of the century and beyond) supply outlook will be influenced
largely by the extent to which the present resource position is modified in the decades ahead.
There are three principal means by which the supply position can change: (1) through the
identification of additional resources in the less than $50 per pound category, (2) through
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utilization of already identified, higher-cost resources, and (3) through utilization of
foreign uranium supplies. These means will be examined separately.

10.3.5.5 Domestic low-cost resources

An evaluation of the potential for developing additional domestic low-cost uranium resources
beyond those now estimated involves the following considerations.

1. Experience generally has been that mineral resources ultimately prove larger than can
be estimated at any time. We are limited by what occurs in nature but also, and perhaps
more so, by the degree of our knowledge. Development of information on unknown or poorly
explored areas is likely to increase the estimate of resources. As previously noted,
there is no complete assessment of the U.S. uranium position. The national uranium
resource evaluation (NURE) effort is scheduled to produce a nationwide in-depth assessment
in 1981.

Comparing the U.S. uranium resource position ten years ago with the current position can
illustrate the point. In 1966, $10-cost ore reserves were estimated to be 195,000 tons of
U308. Potential resources then estimated, which correspond to the current "probable"
potential category plus a portion of the "possible" category, were 325,000 tons of U308.
Since then, 134,000 tons of U308 have been produced principally for $10 resources. The
present estimates are 270,000 tons of reserves and 440,000 tons of probable potential at
$10 per pound. Thus, in the ten years, over 320,000 tons were added to these categories
of resources at the $10 per pound level. During the period, the value of the dollar has
declined to about 60% of its 1966 value. Because inflation increases costs and moves some
material to higher cost categories, the 1976 resource estimates would have been higher
measured in 1966 dollars.

2. Expansion of resources will depend on the level of effort expended. Increased exploration
activity can be expected to improve the resource position. Exploration success per unit
of effort has been less in recent years, but inflation has exaggerated the reduction
because increasingly higher grade ores must be found at a given cost to offset inflation.
In addition, there has been a trend toward deeper drilling, which increases the effort
required. Exploration results in 1975 and 1976 show improved discovery rates of the $15
and $50 resources.

Industry investment activities will be influenced by nuclear power growth and acceptance,
uranium demand, and price movements. As is the case with other raw materials commodities,
increasing demands and higher prices should lead to increased efforts by industry to
expand supplies.

3. Known U.S. uranium resources are in a few comparatively small areas as shown in Fig. 10.3.
The comparatively small geographic areas of the mining districts within these areas suggest
that significant undiscovered districts may exist which have been overlooked.

4. Domestic uranium resources in sandstone deposits make up over 95% of known U.S. low-cost
resources. The bulk of resources in other parts of the world are in other types of geolo-
gic environments. A listing of significant types of uranium deposits is shown in
Table 10.2. The possibility exists for identification of additional types of deposits
in the United States.

10.3.5.6 Industry exploration activity

The major responsibility for discovering new uranium deposits needed in the years ahead is with
private industry. The footage drilled in search for uranium deposits in the United States for
the last several years is shown in Fig. 10.7. In the period 1967 to 1969, a sharp increase
in exploration occurred. Exploration decreased in the early 1970s due to softening in the
uranium market as a consequence of the slippage in uranium demands. In 1973, utilities
contracted for 52,000 tons of U308 (ref. 12), a far greater procurement effort than had been
seen previously, firming prices and rekindling exploration interest. As a result, exploration
began to increase again.
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Table 10.2. Uranium deposits

Average
Type deposit grades Size range United States Foreign

(ppm)

Massive vein-like 3,000 to 25,000 10,000 to 250,000 Saskatchewan, Canada;
Alligator River,
Australia

Vein 1,000 to 25,000 1,000 to 40,000 Colorado, Great Bear Lake,
Washington Canada;

Shinkolobwe, Zaire;
France

Sandstone 500 to 5,000 100 to 50,000 Colorado Plateau, Niger; Gabon;
Wyoming, Texas Argentine

Calcrete 1,000 to 3,000 1,000 to 50,000 Yeelirrie, Australia

Quartz-pebble conglomerate 200 to 1,500 10,000 to 200,000 Elliot Lake, Canada;
Witwatersrand, South
Africa

Alaskite 300 to 400 75,000 to 150,000 Rossing, South-West
Africa

Syenite 100 to 400 10,000 to 50,000 Ilimaussaq, Greenland

Phosphate rock 60 to 200 0.5 to 2.0 million Florida, North Africa
Idaho

Shale 50 to 300 1 to 5 million Southeast United States Ranstad, Sweden

Granite 10 to 200 1to 10 million New Hampshire, Brazil
Colorado

Sea water 0.003 4 billion
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As shown in Fig. 10.7, expenditures for land acquisition, drilling, and related activities
peaked at about $59 million in 1969, dropped to $32 million in 1972, but increased to an all-
time high of $171 million in 1976 and $258 million in 1977. Plans to expend $290 million in
1978 and $224 million in 1979 have been reported to DOE. Although expenditures are increasing,
the footage drilled per dollar of expenditure has been decreasing because of higher costs and
the trend toward deeper drilling.

The results of drilling are shown at the bottom of Fig. 10.7 in terms of annual additions to
ore reserves. It should be noted that inflation during this period has been high; therefore,
the discovery rate measured in terms of $8 reserves added in 1975 is not directly comparable
to those added in 1969 and 1970. Due to the effect of inflation the 1969 $8 reserves are
comparable in 1975-1976 to reserves at a cost of around $15 per pound. The additions of $10,
$15, and $30 reserves in the 1972 and 1977 period are also shown in Fig. 10.7. The additions
of $30 reserves increased substantially in 1975, 1976, and 1977. About 100,000 tons of U308
were added to the $30 reserve in 1976 and 60,000 tons in 1977.

Expenditures for uranium exploration have not been large in comparison to the expenditures in
other phases of nuclear power. There are over 200 reactors planned, but the cost of a single
typical large reactor alone (over $800 million) will be substantially larger than the total of
$690 million spent in uranium exploration (including land acquisitions, drilling, and related
activities) in the entire country over the period 1966 through 1976.

10.3.5.7 Technology development

Improved technology has, in the past, provided a means for expanding available resources of
minerals. There have been a number of developments in uranium technology that are improving
the supply situation, and others are likely to be developed in the years ahead. These develop-
ments allow use of additional sources of supply and are competitive with current sources. Of
current interest is the use of in situ leaching methods where the extraction of the uranium is
accomplished by pumping leach solutions down drill holes, through the ore zone, and back to the
surface for treatment. Such plants are operating in Texas, and others are planned.

An additional development is the improved process for recovery of uranium from phosphoric acid.
A plant is starting operation in Florida, and several others are planned. If all of the phos-
phoric acid currently produced in the large plants in Florida were treated, about 3000 tons of
U308 per year could be recovered. Production may reach this level by the early 1980s, and
future increases will follow as phosphoric acid production expands.

10.3.5.8 Government uranium resource activities

In view of the need to better understand the long-range prospects for expanded domestic uranium
supply for reactor development strategy and planning and to assure adequate uranium supplied to
fuel nuclear power growth, DOE is carrying out programs to assess domestic resources more
completely and to improve technology for discovery, assessment, and production of these
resources. The basic elements in the DOE resource program are illustrated in Fig. 10.8.

Starting in the upper left-hand corner of the diagram, knowledge about known uranium occurrences
will be augmented by gathering and generating new data by use of surface, aerial, subsurface,
and remote-sensing techniques. This will allow improved estimates in known areas and identi-
fication of other areas where known types and postulated new types of deposits may exist. This
will increase knowledge about uranium occurrences in the United States, improve estimates of
the resource position, and expand and solidify the base of nuclear fuel supplies. Information
is routinely made available to industry for development of their exploration and mining programs.
Industry efforts will generate additional data, which will also be used by DOE in continuing
resource studies.

An important part of this strategy is research and development to improve the technology involved
in uranium discovery, assessment, mining, and milling. DOE uranium raw materials budgets to
carry out this program are increasing. In FY 1976, expenditures were approximately $14 million,
and in FY 1977, expenditures were approximately $27 million.

Two activities under way to generate new data systematically are the aerial radiometric recon-
naissance program and the national hydrogeochemical survey. Features of the airborne program
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Fig. 10.8. Uranium resource strategy.

are highlighted in Table 10.3. This program will involve some 1,400,000 line kilometers
(870,000 line miles) of aerial surveys flown on an average line spacing of 8 km (5 miles)
utilizing gamma ray spectrometric techniques. Data generated are being made publicly available
upon the completion of individual projects.

The hydrogeochemical survey features are listed in Table 10.4. This will be a systematic
national survey of the uranium and associated trace element content of surface and underground
waters carried out by DOE laboratories. Data generated will provide a means to identify areas
of favorability, particularly when coupled with other available data.

The DOE programs involve a continuing review of the uranium resource situation, analysis of the
activities and success of industry, and their relation to the desirable resource levels needed
in the years ahead to ensure adequate uranium supplies to meet the country's needs. The pro-
gram is geared to providing information to government and industry so that sound decisions
can be made on energy policy.

10.3.5.9 High-cost resources

As previously noted, an alternative to identification of additional low-cost resources is the
utilization of higher cost resources. The highest cutoff cost category included in DOE
resources, in Table 10.1, is $50 per pound of U308. This level was selected a few years ago
as an upper range of what might be of interest for utilization in light water reactors over
the next decade or more. An estimate of $50 resources was made for the first time as of
January 1, 1977.

The increased price of oil and coal in the last few years has been a contributing factor to the
increased price cost of uranium economically acceptable in light water reactors. This impact
results from the relative insensitivity of nuclear electric power costs to increases in uranium
prices. The cost of fuel is only a fraction of the cost of power from a nuclear plant. In
turn, the cost of natural uranium is only a fraction of the fuel cost; enrichment, fabrication,
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Table 10.3. DOE aerial radiometric reconnaissance program

Goal - Complete airborne radiometric survey of United States (including Alaska) on wide-spaced flight
lines by January 1, 1980, to aid in identifying favorable areas.

Program - Minimum total flight line miles - conterminous United States, 760,000 (1,200,000 km);
Alaska, 110,000 (180,000 km).

Flight line spacing - 1 to 12 miles; average 5 miles (1.5 to 20 km; average 8 km).

Altitude - 200 to 800 ft above ground level; optimum 400 ft (60-240 m above ground level,
optimum 120 m).

Systems - Computerized high-sensitivity gamma-ray spectrometric and magnetic detectors;
mounted in fixed-wing and rotary-wing aircraft operated by private firms.

Output - Radiometric equivalant of uranium, thorium, and potassium, and magnetic character-
istics of enclosing rock, statistically evaluated by geologic units.

Data handling

Publication - Open file upon completion of each survey.

Summarized data bank - Los Alamos Scientific Laboratory.

Tentative schedule

Fiscal year Line miles Line kilometers

1974-76 150,000 240,000

1977 147,000 237,000
1978 362,000 583,000
1979 210,000 338,000

870,000 1,400,000

Table 10.4. Hydrogeochemical and stream sediment reconnaissance program

Goal - A systematic determination of the distribution of uranium and associated trace elements
in surface and underground waters and in stream sediments in the United States (including
Alaska) to identify areas favorable for uranium mineral occurrence.

Participants - National laboratories; universities; state agencies; U.S. Geological Survey; Environ-
mental Protection Agency.

Operating parameters

Sample spacing - 10 sq miles (26 km 2 ) (wide area); 0.5 sq miles (1.3 km 2 ) (detailed) depending

on geologic homogeneity of area.

Analysis - Field concentration of elements from water; measurement of conductivity and
pH; determination of specific elements.

Data treatment - Statistical analysis.

Data interpretation - Relate anomaly data to geologic environments.

Output - Areas of favorability; open-filing of maps and data; national data bank.

Tentative schedule

Fiscal year - 1975 - Literature search and limited research and development.
1976 - Pilot studies; statistical methods development; staffing.

1977-1979.- Large-scale surface and subsurface sampling; data analysis,
interpretation, and reporting.
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reprocessing, and carrying charges make up the balance. As a result, large increases in uranium
prices result in comparatively small increases in power costs. This is an important advantage
for nuclear power and provides additional assurance that uranium supplies will be adequate.

Knowledge of U.S. resources in the above-$30 category is meager, largely because of the lack of
past economic interest. There has been virtually no industry activity to search for or to
develop such resources. Prospects for discovery of higher cost resources in the United States,
including those types of deposits known elsewhere in the world (such as those listed in
Table 10.2), are considered promising at this stage of U.S. exploration. The principal large,
very low-grade deposits that have been studied in some detail in the past are the shales and
phosphates. The Chattanooga shale in Tennessee is of particular interest because of its large
size. This deposit was extensively drilled, sampled, and studied in the 1950s. The higher
grade part of the Chattanooga shale has an average uranium content of about 60 to 80 ppm com-
pared with 1500 ppm in present-day ores. It contains in excess of 5 million tons of U308 that
may be producible at a cost of $100 or more per pound of U308. Although additional work to
develop production technology will be needed, it is of interest that plans have been announced
to exploit a deposit with similar thickness and metallurgical characteristics at current prices,
but of considerably higher grade deposit (300 ppm) in Sweden. The mining and milling technology
has been developed, and the deposits are economic. A plant of 20,000 tons of ore per day
capacity is planned.

Similar production technology could be used for the Chattanooga shale at higher prices. As an
example, if shale were mined to fuel an 1150-MWe reactor, assuming recycle of uranium (but not
of plutonium) and a 0.3% enrichment tail, about 12,600 tons of shale would have to be processed
each day; with uranium and plutonium recycle (should that be practiced) and 0.20% enrichment
tails, about 8500 tons per day would have to be processed. An average of about 11,300 tons of
coal would have to be burned each day if 8700 Btu/lb (20 MJ/kg) of coal were used to produce
power equivalent to that produced by a 1150-MWe reactor.

Utilization of the very low-grade resources such as Chattanooga shale would, of course, involve
mining and processing very much larger quantities of ore than is currently mined to produce the
same amount of uranium. From an environmental as well as from an economic point of view,
identification and utilization of additional higher grade ores would be preferable. However,
the shales are available if their use should become necessary.

10.3.5.10 Foreign uranium

In October 1974, the AEC announced its plan for allowing enrichment of foreign uranium intended
for use in domestic reactors.13 The plan would allow 10% of an enrichment customer's feed to be
of foreign origin in 1977. The allowable percentage would increase in subsequent years, as
shown in Table 10.5. In 1984, there will be no percentage restriction on use of foreign uranium.
Foreign uranium, therefore, will be an additional source of uranium to meet domestic needs.

During 1976, 2900 tons of foreign uranium were
delivered to U.S. buyers, and 46,000 tons of
foreign uranium were under contract at the

Table 10.5. Allowable foreign uranium beginning of 1976 for delivery to U.S.
enrichmentfeed (domestic end use) customers through 1990.11

(tons U 3O8 )

Schedule of percentage
Calendar of feed allowed to

years be foreign

1974 0
1975 0
1976 0
1977 10
1978 15
1979 20
1980 30
1981 40
1982 60
1983 80
1984 No restriction

Resources of foreign countries, up to the
production costs of $50 per pound category,
are tabulated in Table 10.6. The "reasonably
assured" category corresponds closely to the
domestic ore reserve category, and the "esti-
mated additional" category corresponds to the
domestic probable potential. As illustrated
in the table, foreign resources are largely
contained in six countries: Australia,
Canada, South Africa, South West Africa,
Sweden, and Niger. All except Sweden, and to
some extent Canada, will be essentially
uranium exporting countries because their own
needs will be comparatively small. The Swedish
uranium is contained in low-grade shale as
previously noted and is not likely to be
available for export in significant quantities.



10-21

Table 10.6. World uranium resources by continents

(thousand tons U3 08 )

Reasonably
assured

North America
U.S.
Canada
Mexico
Greenland

Africa
South & SW Africa
Niger
Algeria
Gabon
C.A.R.
Zaire
Somalia
Madagascar

Australia

Europe
France
Spain
Portugal
Yugoslavia
U.K.
Germany
Italy
Austria
Sweden
Finland

Asia
India
Japan
Turkey
Korea

South America
Brazil
Argentina
Chile

Total (rounded)

$30/lb

910
690

215

6

0

680
400
210

36
26
10

2
0
0

380

80
48

9
9
6

0
2
2
2
1
0

50

39
10

5
0

50
24
23
0

2200

Estimated
additional

aExcludes U.S.S.R., People's Republic of China, and associated Eastern Bloc
countries.

Source: Nuclear Energy Agency/International Atomic Energy Agency, except
United States, December 1977.

Foreign uranium demand, principally for the countries of Western Europe and Japan, is projected
to grow even more rapidly than in the United States. Projections by the Nuclear Energy Agency
indicate that cumulative non-Communist foreign requirements through the year 2000 could be
1.9 million tons of U308 with annual demand in 1980 of 31,000 tons and in 1990 of 85,000 tons
(0.25 tails with no uranium and plutonium recycle).

Existing foreign production capacity is about 23,000 tons/year. Considering the magnitude of
known foreign uranium resources and production expansion plans, foreign capability could be
increased to over 40,000 tons/year by 1980 and to over 70,000 tons/year by 1985. Although
foreign resources are large, there are physical limitations on attainable production levels from
Canadian and South African resources, and continued growth of foreign production capability will
require enlargement of the foreign resource base or use of higher cost resources.

$50/lb U3 0 8

1130
880

240
6

8

740
450
210
36
26

10
2
8
0

380

500
67
9

11

8
0
3

2
2

390
4

60
39
10

5
4

80
24
54

0

2900.

$30/lb

1630
1120

510
3
0

200
44
69
65
7

10
2

0

0

60

60
31
11

1

7
0

4

1

0
4

0

30
31

0
0

0

10
11

0
0

2000

$50/lb U308

2310
1450
850

3
11

260
94
69
65
13
10
2

4
3

60

120
57
11

27

10

5
1

0

4

0

30
31

0

0
0

20
11
0
7

2800
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The prospects for expansion of foreign uranium supplies from a geologic point of view are good.
The experience in Australia where large new resources were identified in the Northern Territory
after just a few years' effort is an example. The absence of substantial known resources in
South America and in many African and Asiatic countries as seen in Fig. 10.9 emphasizes the
lack of exploration effort that has been done in these areas. There are, however, political
limitations on the degree to which exploration will be accomplished in such places and the
degree to which uranium supplies can be exported. Nationalistic policies towards resources
have made access to supplies difficult in recent years. The improvement of world prices and
markets should assist in opening up new areas to uranium exploration. However, since uranium
demand will be low in many countries, material should be available in the world marketplace in
time to make a useful contribution to U.S. needs.

10.3.5.11 Fuel cycle practice

There are a number of management and technical decisions relating to nuclear power utilization
that will have significant impact on uranium demand. An important factor relating to operation
of light water reactors involves the selection of tails assay at the enrichment plants. For
example, enrichment with a 0.2% tails assay (instead of the 0.3%) reduces uranium demand by
about 20%. Recycle of uranium and plutonium would allow more efficient use of fuel and would
reduce demands for newly mined uranium. Successful development of a commercial breeder reactor
would, in time, reduce growth in uranium demand. This reactor may not require any natural
uranium for centuries, being able to use the several hundred thousand tons of depleted uranium
which will be accumulating in the next few decades at enrichment plants.

10.3.5.12 Conclusion

In conclusion, the DOE assessment of uranium resources indicates that currently estimated $30
ore reserves and probable potential resources consist of 1,700,000 tons of U308 with total
currently estimated $30 domestic resources of 3.3 million tons; the $50 estimates are 2.3 and
4.4 million tons respectively. Further expansion of U.S. uranium supplies is possible by dis-
covery of new low-cost resources, utilization of higher cost resources, or importation of
foreign uranium. The DOE programs are designed to improve understanding of current resources
and to aid in identification of new resources, seeking to ensure that uranium supplies will be
available when needed for nuclear plants, including GCNPP.

Prices have increased to levels that make exploration and production economically attractive.
Industry exploration and development activities are increasing. Foreign uranium supplies will
be available to augment domestic resources. There is a high probability that additional
intermediate-cost resources can also be identified, and there are known domestic high-cost
resources that could be used if needed.

10.3.6 Water and air resources

Use of the water consumed by the GCNPP can be viewed as an irreversible loss only in the same
sense that natural evaporation from water bodies is an irreversible loss. The staff does not
believe that such usage will have a long-term effect.

The effect of construction and operation of the proposed GCNPP will have little effect on air
resources beyond the minimal impact caused by the various equipment emissions.

10.3.7 Land resources

About 115 ha (284 acres) of land would be committed to the construction and operation of the
GCNPP for the years the plant would be licensed to operate. The staff does not expect this
land to be returned to present use after decommissioning of the plant. The applicant will
probably continue to use the land for some form of power production.
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10.4 BENEFIT-COST BALANCE

The staff's estimates of the environmental and economic benefits and costs expected from the
construction and operation of the proposed GCNPP have been developed in the preceding sections
of this statement. These benefits and costs are summarized in Sects. 10.4.1 and 10.4.2,
respectively, and the assessment of the balance between benefits and costs is presented in
Sect. 10.4.3.

10.4.1 Benefits of the proposed facility

The direct objectives of the applicant are to provide the generating capacity required to supply
the energy needs of its customers in the most economical manner, to assure reliable service
in conformance with Section 1005 of the Public Authorities Law, and to reduce reliance on fossil
fuels in the production of electric power.

10.4.1.1 Expected average annual electrical energy generation

The staff has assumed an average annual plant capacity factor of 70% for operation of the pro-
posed GCNPP. The plant will have a total rated net output of 1191 MWe of baseload capacity.
This will yield a total annual output for the operation station of

(1,191,000 kW) (8760 hr) (0.70) = 7.3 x 109 kWhr.

As discussed in Sect. 9, this electricity will be generated at a cost below that of electricity
generated by alternative coal-fired systems.

10.4.1.2 Other products from the plant

The purpose of the proposed GCNPP is to provide electrical power for the applicant's customers
at the lowest possible economic and environmental costs. The applicant does not plan to sell
steam or other related products from this plant.

10.4.1.3 Taxes and employment

Under the provisions of the Power Authority Act, the applicant is not required to pay local
property taxes on property which it acquires; however, payments will be made in lieu of taxes
based on the current worth of property acquired for the proposed plant. These payments are
estimated to be $10,400 per year.

The applicant estimates that the number of workers that will be employed onsite at peak con-
struction activity is 2100. Plant operation will require 215 employees.

During the six-year construction period, about $294 million (1977 dollars) will be paid to the
project work force. Assuming a work force of 3000, $89 million of this will be paid during the
peak year of construction. The 215-member operating work force would result in an annual pay-
roll of $7 million.

10.4.2 Costs of the proposed facility

The costs of the proposed GCNPP include energy generation costs, physical environmental costs,
community level costs, aesthetic costs, and decommissioning costs. The direct and indirect costs
are discussed in the following paragraphs.

10.4.2.1 Energy generation costs

The applicant's estimated capital and generating costs of the proposed facility are shown in
Table 10.7.



10-25

Table 10.7. Applicant's estimated capital and generating costs
of the proposed GCNPP

(Based on commercial operation in 1986)

Generation plant capital costs (millions of dollars) 1,721.3

Transmission line capital cost (millions of dollars) 46.2

Total capital cost (millions of dollars) 1,767.5

Fixed charge rate (percent 9.52

Levelized capital cost (69% capacity factor)
(mills/kWhr) 23.38

Levelized fuel cost (mills/kWhr) 14.27

Levelized operating and maintenance cost
(mills/kWhr) 9.24

Total levelized generation cost (mills/kWhr) 46.89

Source: Joint Hearing Exhibits J-5R, J-16R, J-17R, and J-20R.

Using the CONCEPT code, the staff estimated the generation plant capital cost to be $1,465
million. The staff made no estimate of the transmission line costs. With the applicant's
estimated cost of the transmission line ($46.2 million), the staff's estimated total capital
cost is $1,511 million. Utilizing a fixed charge rate of 9.52% and a 70% capacity factor, the
levelized capital cost is 19.70 mills/kWhr. The staff's estimated levelized fuel cost is
16.5 mills/kWhr and was obtained using the NUCOST code. The staff's estimated levelized
operating and maintenance cost is 4.95 mills/kWhr and was obtained using the OMCST code. Thus,
the staff estimate of the total levelized generation cost is 41.15 mills/kWhr (Sect. 9.1.3.2).

10.4.2.2 Physical environment costs

The major physical environment impacts expected to be incurred by construction and operation of
the proposed GCNPP are summarized in Table 10.8.

10.4.2.3 Community level costs

The impacts on the local communities are discussed in Sects. 4.4 and 5.6. Greene, Columbia,
and Ulster counties are likely to experience the greatest impacts associated with the con-
struction and operation of the proposed plant. The major adverse community impacts identified
by the staff are: impacts related to construction worker access, impacts related to the
Lehigh Portland Cement Co., impacts on the historic character of the mid-Hudson region, impacts
related to loss of tax revenue, and impacts on public services.

The existing road system in the vicinity of the proposed site is inadequate to handle the
traffic that would be generated as a result of construction of the proposed plant. Several
alternative solutions to this problem have been proposed. The staff considers three of these
proposals to be acceptable with mitigation. The cost of the least impact (Park and Ride) pro-
posal is in the range of $17 to 50 million.

The proposed site is on land owned by the Lehigh Portland Cement Co. and is adjacent to the
existing Lehigh plant. Construction of GCNPP may preclude the construction of a proposed new
cement plant by Lehigh and could result in the closing of the present Lehigh facilities in
Cementon. This closing would result in a local tax loss of approximately $212,000 per year
and would be only partially balanced by the applicant's estimated annual in-lieu-of-tax payments
of $10,400.
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Table 10.8. Physical environment costs of Greene County Nuclear Power Plant

Reference section Summary description

Land use

Land required for plant

Land required for transmission lines

Railroad spur

Access improvements

Forest land cleared

Erosion

Evaporative consumption

Chemical discharges to Hudson River

Thermal discharges to Hudson River

Cumulative population dose (within 50 miles)

Occupational

4.1.1

4.1.2

4.1.4

4.1.3

4.1.1, 4.1.2

4.3.2.2

211 acres affected by construction. Total site area is 284 acres

373 acres

No clearing required; included in plant requirements

100-150 acres (total)

17-162 acres (total)

Can be minimized by good construction practices

Water use

5.2.1

3.6, 5.5.2.2

5.3.1.1, 5.3.2.1,
5.5.2.2

1.1 X 109 ft3 /year, evaporative loss

Negligible

Negligible

Radiological impact

5.4.1.2

5.4.1.4

3.0 man-rems per year

500 man-rems per year

Ecological impacts on aquatic life

Construction 4.3.2

Entrainment

Impingement

Chemical discharges

Thermal discharges

Construction of plant

Construction of transmission lines

Construction of access
improvements

Operation of plant

Operation of transmission lines

5.5.2.1

5.5.2.1

5.5.2.2

5.5.2.2

Permanent loss of several small ponds and some wet lands, totaling
about 6 acres; local increases in turbidity and siltation in the
Hudson River due to construction runoff and dredging

Negligible losses of phytoplankton, zooplankton, and ichthyoplankton

Intake velocities <1.0 fps; minimal impact on river fisheries

No measurable effects if total residual chlorine in the discharge is limited
to 0.5 mg per liter

No measurable effects

Ecological impacts on terrestrial life

4.3.1.1

4.3.1.2

4.3.1.3

5.5.1.1

5.5.1.2

5.5.1.3

Potential erosion problems; minor lasting impact otherwise; loss
of existing ecosystems

Potential erosion problems; minor lasting impact otherwise; loss
of existing vegetation and wildlife habitat

Potential erosion problem; loss of existing vegetation and
wildlife habitat

Minimal impact if vegetative cover is reestablished after construction

Possibility of bird kills due to collision with cooling tower

Minimal impact if proper maintenance procedures are followed

Effect
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The region surrounding the proposed site is rich in historic resources. (Olana and six other
properties will be directly affected visually and aesthetically by construction and operation
of GCNPP while the entire impact area may be adversely affected by secondary impacts caused
by in-movers and ancillary population growth and development to the extent that its essential
character is altered.

Since the applicant does not pay property taxes other than a nominal in-lieu-of-tax payment
estimated to be $10,400 per year, its use of the proposed site prevents other potential uses of
the site which would result in much larger property tax payments. For example, should the
proposed Lehigh expansion take place, the new facility would produce approximately $424,000
annually in local taxes.

Some potential impacts on public services will result from the construction of the proposed
plant. The major impacts will be on the schools and police services. For the most part, these
impacts can be mitigated.

10.4.2.4 Aesthetic costs

The staff has concluded that the proposed plant would entail an unacceptable impact on certain
important local, regional, and national historic, scenic, and cultural resources. A major
reason for this conclusion is the intrusion of plant facilities, primarily the natural-draft
cooling tower and its plume, into the central view from Olana, the home of the 19th-century
painter Frederic Church, which is a National Historic Landmark.

In addition to Olana the staff has indentified other visually sensitive areas, such as North
Lake State Park, that will be adversely affected by the proposed plant.

The staff has also evaluated the aesthetic impact of feasible alternative cooling systems and

has concluded that with the use of the aesthetically most desirable alternative, circular
mechanical-draft cooling towers, the impact on these resources is still very severe.

10.4.2.5 Decommissioning costs

No specific plan has been developed for decommissioning the GCNPP, but estimated decommissioning
costs range from $2 million, plus an annual maintenance charge of about $167,000 to about

$31 million for complete restoration of the site (Sect. 10.2.4).

10.4.2.6 Other costs

The environmental costs associated with the nuclear fuel cycle have been treated generically. 1
The contribution to environmental effects associated with the uranium fuel cycle are suf-
ficiently small as to not significantly affect the conclusion of the benefit-cost balance.

10.4.3 Benefit-cost conclusion

The staff judges the plant, as proposed, to be unacceptable because of aesthetic impacts. Using
an available alternate design cooling system that will mitigate the aesthetic impacts, the
environmental deficiencies associated with the plant are still significant. These deficiencies

are primarily in the areas of community impacts and aesthetic impacts. They constitute, in the

opinion of the staff, very serious deficiencies for the proposed site. Based on an examination

of alternative sites, using reconnaissance-level information, the staff has concluded that there

are several alternative sites that are, on the basis of environmental considerations, obviously
superior to the proposed site (Sect. 9.2.6).

The major costs associated with constructing the plant on an alternative site are a consequence

of the delay caused by the move. The staff's opinion is that such a delay would be no greater

than four years. The staff estimates that the net cost of moving to an alternative site is

about $330 million dollars (Table 10.9).
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Table 10.9. Savings and costs associated with moving
to an alternative site

Savings (in millions of 1976 dollars)
Capital costa'b 17
Transmission linesa,c 20

Natural-draft vs circular mechanical-draft cooling towers 21
Absence of potential tax loss" 3

Total 61

Costs (in millions of 1976 dollars)
Delay in availability 125
Sunk costs and contractural obligationsa.9 268

Total 393

aAthens assumed to be alternative site.
b$ 1 7 2 1 million at Cementon less $1704 million at Athens (Joint

Hearing Exhibit J-20R).
c$46 million at Cementon (Joint Hearing Exhibit J-5R) less $26

million at Athens (Joint Hearing Exhibit J-6R).
dBased on applicant's unit generating cost for nuclear (Joint Hearing

Exhibit J-16R), 60% capacity factor, adjustment for the use of circular
mechanical-draft cooling towers (NUREG-0247), and a discount rate of
10%.

ePotential tax loss due to Lehigh closing: $200,000 for 30 years,
assuming 5% annual escalation and 10% discount rate.

'Sect. 8.5.
9Staff evaluation of applicant's estimates contained in letter from

Paul J. Early, PASNY, to William Regan, U.S. NRC, dated Jan. 23, 1979.

The staff has considered the applicant's costs associated with moving to an alternative site.
The staff did not consider it appropriate to balance the costs versus the savings of moving
to an alternative site on a dollar for dollar basis. Furthermore staff has not accorded sunk
costs determinative weight.

It is the staff's conclusion that the benefits of the reduction of the severe environmental
impacts associated with the proposed site are greater than the costs associated with locating
the plant on an alternative site. Based on this conclusion, the staff recommends that the
applicant's request for a construction permit be denied.
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11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL STATEMENT

Pursuant to 10 CFR Part 51, the draft environmental statement for the Greene County Nuclear
Power Plant was transmitted, with a request for comments, to:

o Advisory Council on Historic Preservation
o Department of Agriculture
o Department of the Army, Corps of Engineers
o Department of Commerce
o Department of Health, Education, and Welfare
o Department of Housing and Urban Development
o Department of the Interior
o Department of Transportation
o Energy Research and Development Administration
o Environmental Protection Agency
o Federal Energy Administration
o Federal Power Commission
o New York State Atomic Energy Council
o Office of the Governor, State of Connecticut
o Office of the Governor, State of Massachusetts
o Greene County Legislature
o Ulster County Legislature
o Dutchess County Legislature
o Columbia County Legislature
o Town Supervisor, Town of Catskill
o Village Supervisor, Village of Catskill

In addition, the NRC requested coments on the draft environmental statement from interested
persons by a notice published in the FEDERAL REGISTER on March 11, 1976 (41 FR 10485). In
response to the requests referred to above, comments were received from:

o The Honorable Edward W. Pattison, U.S. House of Representatives (EWP)
o Department of the Army, New York District Corps of Engineers (NYCOE)
o U.S. Department of Transportation, Federal Highway Administration (USDOT)
o U.S. Department of Agriculture, Agricultural Research Service (USDOA-ARS)
o U.S. Department of Agriculture, Soil Conservation Service (USDOA-SCS)
o Department of Transportation, U.S. Coast Guard (DOT-USCG)
o Geothermal Energy Institute (GEI)
o Ulster County Environmental Management Council (UCEMC)
o Mary Berner (MB)
o U.S. Department of Agriculture, Forest Service (USDOA-FS)
o Anna E. Wasserback (AEW)
o Federal Energy Administration (FEA)
o Greene County Legislature (GCL)
o Hudson Valley Citizens' Watch on Nuclear Safety (HVCWNS)
o The Environmental Task Force of Ulster County (ETFUC)
o Diane Robitelle (DR)
o Power Authority of the State of New York (PASNY)
o U.S. Department of Commerce (USDOC)
o U.S. Department of the Interior (USDOI)
o Citizens to Preserve the Hudson Valley (CPHV)
o New York State Department of Environmental Conservation (NYDEC)
o Department of Housing and Urban Development (USHUD)
o Department of Health, Education and Welfare (USHEW)
o U.S. Environmental Protection Agency (USEPA)
o U.S. Energy Research and Development Administration (USERDA)

Consideration of the comments received by the NRC staff are reflected in part by text revi-
sions in the pertinent sections of this document and in part by the following discussions
which are arranged in the order the subjects are discussed in the DES. Abbreviations
identifying the source of the comment, in parentheses alongside the abbreviation, appears
comment identification and page number in Appendix A. The abbreviations which apply to each
commenting agency, organization, and individual are indicated above.
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There were several comments received from NYDEC regarding data discrepancies between the ER
and article VIII application. No responses are provided in the FES to those comments,
because the staff has determined that discrepancies pointed out by the NYDEC have been
resolved by the applicant while presenting its direct case at the joint hearings. NYDEC
((14)-A-67, 15, C, 1&3)A-70.

Power Authority of the State of New York provided the NRC with their editorial comments
shown on A-29 to A-31, May 4, 1976. No response is considered necessary. Consideration of
the editorial comments is reflected in part by text revisions in the pertinent sections of
this document.

11.1 RESPONSES TO COMMENTS BY FEDERAL AND STATE AGENCIES AND OTHER INTERESTED PARTIES
11.1.2 The Site
11.1.2.2 Regional Demography, Land Use, and Water Use
11.1.2.2.3 Water Use
11.1.2.2.3.1 USDOI (Water Use) A-53

The proposed Hudson River Skimming Project will provide high-flow skimming from the Hudson
River for the water supply of the metropolitan New York City area. The amount of water
diverted from the Hudson River will be limited by the movement of the salt front. To insure
that the Hyde Park water supply will not be contaminated with salt, a sufficient downstream
flow must necessarily be maintained to hold the salt front at a safe distance below Hyde
Park. The U.S. Army Corps of Engineers has estimated this minimum flow to be 3000 cfs at
Green Island or 3500 cfs at Hyde Park. The maximum 33 cfs of Hudson River water that would
be consumed by the proposed power plant would result in a required flow of 3033 cfs at Green
Island to insure the 3500 cfs flow necessary at Hyde Park for skimmer operations.

11.1.2.2.3.2 MB (2.2.3.1) A-14

There is no ecological evidence to support the statement that the continuous withdrawal of
makeup water from the Hudson River during operation of the proposed GCNPP will either drive
American shad, striped bass, carp, sunfish, etc. out of the Hudson River or result in the
extinction of the short-nosed sturgeon. The proposed facility will require 44 cfs of makeup
water, a withdrawal rate that is more than an order of magnitude lower than the cooling
water requirements of the smallest fossil-fueled power plant on the river and two orders of
magnitude lower than the rate of withdrawal required for cooling at Indian Point, Units 1, 2
and 3 (see FES, Table 5.15). The water requrements for the GCNPP represent only 0.4% of the
total water requirements for all power plants currently in operation or under construction
along the Hudson River. The use of closed-cycle cooling at the Cementon site will minimize
the impacts on the fishes of the Hudson River and will neither prevent certain species from
inhabiting the estuary nor cause the extinction of the short-nosed sturgeon.

11.1.2.5 Hydrology
11.1.2.5.1 Surface Water
11.1.2.5.1.1 UCEMC (Hydrology) A-10

The Hudson River flows for 1973 through 1975 are not readily available and since the inclusion
of this data would not result in any changes to the conclusions in the environmental statement,
it was not included.

Section 2.5.1.2 presents estimates of the mean flow from tributaries. It is not intended to
represent extreme conditions such as hot summer days when evaporation rates are high.

11.1.2.5.1.2 USDOI (Hudson River Levels) A-53

(See Safety Evaluation Report issued Sept. 1, 1977 by the NRC)

11.1.2.5.2 Groundwater
11.1.2.5.2.1 USDOI (Groundwater) A-53

Figure 2.4-13 of the Greene County Nuclear Power Plant (GCNPP) PSAR is a groundwater contour
map.

The permeabilities which were determined by field tests are presented in the GCNPP PSAR, on
Table 2.4-12.

Physical properties of the aquifers are presented in the GCNPP PSAR, Section 2.4.13 and in
the GCNPP ER, Section 2.5.3. The physical characteristics of the soils are presented in
Section 2.5.1.1.2 and Appendix 2A of the GCNPP PSAR.
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The effects of accidental releases of radioactive contaminants is presented in the GCNPP
PSAR, Section 2.4.13.3.

The groundwater level monitoring locations are shown on Figure 2.5-30 of the GCNPP ER.
Groundwater quality monitoring locations are shown on Figure 2.5 of the DES. Since there
are no downgradient groundwater users between the plant and the Hudson River, it is not
necessary to have any water quality sampling wells down-gradient of the plant.

11.1.2.6 Meteorology
11.1.2.6.2 Local Meteorology
11.1.2.6.2.1 AEW(6) A-18

Since the meteorological data presented covered only a one year period (6/1/73 - 5/31/74),
this was the only cyclical period available for review. The data presented for this annual
period reflected what would be considered a normal variation of temperature, winds and
precipitation in a temperate mid-latitude climatic regime as typified by long-term data
collected at Albany, N.Y.

11.1.2.6.2.2 USDOC-NOAA (Page 2-14) A-32

Section 2.6.2 - The statement regarding the influence of terrain effects on wind direction
onsite and at the Albany airport is an accurate one. The reduction of west and northwest
winds at the site reflects the siting of the meteorological sensor at an elevation much
below the elevation of the hills to the west of the tower. Of course predominant valley
flow resulting from channelization is another terrain effect not visible at Albany, but
observed onsite.

11.1.2.6.2.3 NYDEC(45), A-76

N.Y. State Department of Environmental Conservation "... two years of met data was obtained
This statement appears in revision 2 of the ER and is correct; however, our X/Q analysis

for the plant was based upon 1 year of data available from 6/1/73 - 5/31/74. The addition
of the second year of data should not change the X/Q distribution significantly. The second
year of meterological data, which arrived too late to use in our analysis as published in
the DES, will be included in our evaluation for the FES.

11.1.2.6.3 Severe Weather
11.1.2.6.3.1 USDOC-NOAA (Page 2-14) A-32

The statement regarding expectation of a seasonal snowfall maximum was based upon extreme
value analysis as compared to observed data presented in the 1970 Albany LCD. However, more
recent data, 1974, is available and snowfall maximums at Albany have changed, thus this
portion will be revised accordingly. The terms regarding "average maximum ... " is based
upon terminology used in NOAA, EDS Local Climatological Data (LCD) publications to describe
mean maximum values for a measurement.

11.1.2.7 Ecology
11.1.2.7.1 Terrestrial
11.1.2.7.1.1 UCEMC (2.2) A-12

Regulatory Guide 4.2 for the preparation of environmental reports for nuclear power stations
(U.S. Nuclear Regulatory Commission, 1975) states in Section 2.2 (Ecology) that the applicant
should describe the flora and fauna in the vicinity of the site, their habitats and their
distribution. This includes threatened or endangered species.

11.1.2.7.1.2 UCEMC (2.3) A-12

"Dogwood shrub" refers to three plant community types at the Greene County site (ER,
Sec. 2.7.1. 1.2). In each of these three communities, both the red osier dogwood (Cornus
stelonifera) and silky dogwood (Cornus amenum) are important components of the shrub strata.
The third species, the flowering dogwood (Cornus florida), which is included in the State's
"protected" plants, was reported with a low prominence value in the herb stratum in the
summer sample of the oak-hickory forest type and in the winter sample of the cottonwood
forest type. Both vegetation types are not uncommon outside of the property boundaries (ER,
Fig. 2.7-1, Table 4.1-2). Within the property boundaries, 57 and 42% of the cottonwood and
oak-hickory vegetation, respectively, will be removed. However, because of the extent of
both vegetation types within the general areas, the staff believes the overall impact will
be minimal. However, when possible, it is recommended that this species, and others on the
State's protected list, be left undisturbed in the area.
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11.1.2.7.1.3 NYDEC (Environmental Stress 13) A-67

The applicant found approximately 10% or about 27 acres of the intensive study area contained
stressed vegetation (DES, Section 2.7.1.5). Location of these stressed areas and the probable
cause for the stress is indicated in Fig. 2.11. Additional discussion concerning the stress
on vegetation is provided in the ER, Sect. 2.7.1.4.1.

11.1.2.7.2 Aquatic
11.1.2.7.2.1 USDOI (Hudson River Fish) A-54

The staff agrees that commercial landings alone are not an accurate indication of species
abundance. Low catches could result from either (1) a low abundance of fish or (2) reduced
fishing effort.1 The index of abundance plotted on Figure 2.16, however, is catch per unit
of effort which takes into account both of these parameters and therefore does provide a
measure of species abundance.2 Its accuracy is dependent upon the accuracy of the fishing
effort statistics, since the efficiency of various types of year may vary considerably.
Nevertheless, the staff believes the use of data on catch per unit of effort represents a
meaningful approach in describing the recent history of the American shad and striped bass
populations in the Hudson River. In fact, catch per unit of effort has been processed as a
criterion for evaluating the status of the Hudson River shad fishery.'

The staff has reviewed the documents listed in the above comment and has incorporated this
information in the discussion presented in the FES, Section 2.7.2.2.

11.1.2.7.2.2 USDOI (Environmental Stresses-Water Quality) A-54

The withdrawal of impingement and entrainment mortality due to the withdrawal of cooling
water during power plant operation is an important source of impact on the fish populations
of the Hudson River. The staff has considered this source of mortality in the assessment
presented in the FES, Sect. 5.5.2.1. Adequate data on non-point source pollution and fishing
mortality in the upper estuary are presently unavailable. When important point sources of
pollution had been identified, this information was reviewed and presented in the FES (see
discussion of PCB's in the FES, Sect. 4.3.2.2 and Appendix F).

An evaluation of all existing environmental stresses on all species throughout the geographic
range of the populations to which they contribute exceeds the present state-of-the-art
capabilities in impact assessment. As stated previously, the staff has considered the
impacts of existing power plants in assessing the potential impacts due to operation of the
GCNPP.

11.1.2.7.2.3 PASNY (Sec. 2, The Site, 8) A-36

This pathway has been added to Fig. 2.13.

11.1.3 Plant Description
11.1.3.2 Reactor and Steam-Electric System
11.1.3.2.1 PASNY (Sec. 3, Part 1) A-36

The supplier of the turbine generator is given in Section 3.2 of the FES.

11.1.3.4 Heat-Dissipation System
11.1.3.4.1 General Description
11.1.3.4.1.1 DOT(USCG) A-7

The value given in Section 3.4.1 (19,700 gpm) is the total makeup water flow rate. The
value given in Section 3.6.1.1 (19,070 gpm) is the amount of makeup water required for the
circulating water system. This is part of the 19,700 gpm total.

11.1.3.4.5 Discharge System
11.1.3.4.5.1 AEW(5), A-18; MB(3.4.5), A-14

Since the Greene County Nuclear Power Plant is only at the Construction Permit (CP) stage of
licensing, it is only possible to estimate what the radiation doses to individuals and

'W. H. Medeiros, "Legal Mechanisms to Rehabilitate the Hudson River Shad Fishery," New York
State Assembly Staff Report 55-406, Albany, New York, 1974.

2W. C. Retzsch, "A Legislative and Management Plan for the Recreational and Commercial Striped
Bass Fisheries of New York State," New York State Scientific Assembly Staff Report 55-508,
Albany, New York, 1975.
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populations will be when and if the plant is granted an Operating License. Once the plant
begins operation, actual measurements of radioactivity released to the environment will
begin as required by law. These releases will be checked against design objectives to
determine compliance with technical applications which are a condition of the operating
license.

Once the actual releases are known, more accurate estimates of radiation exposure can be
made and compared with design objective doses to assure compliance with Federal Regulation
10 CFR Part 50, Appendix I. Since the NRC staff tends to use conservatism in radiation dose
estimates, it is probable that actual radiation exposures will be lower than predicted at
the CP stage.

Also a condition of licensing are requirements for monitoring the environment around the
plant for radioactivity. These very sensitive measurements will provide assurance that
radiation doses from all possible environmental pathways do not significantly exceed
expectations.

With regard to the long-range cumulative effects of low-level radiation on humans, we know
of no evidence which clearly demonstrates any observable effects. Since man evolved in an
environment in which natural background radiation has always been a part of life, it is
possible that well known mechanisms found in all living cells can repair most if not all
low-level radiation damage. Since the maximum radiation doses to any individual is expected
to be only a few percent of the background, the staff expects no deleterious effects from
the operation of the Greene County plant.

If in the unlikely event that radioactivity releases and doses significantly exceed expecta-
tions, the conditions of operation at the plant may be changed to reduce the doses to levels
which are as low as reasonably achievable based on considerations of costs for new equipment
or modification of design, and the potential benefits to be derived (i.e.; reduced radiation
exposure).

11.1.3.4.5.2 NYDCOE (3.4.5) A-5

Applicant will provide navigation aids as required by the Corps of Engineers.

11.1.3.5 Radioactive Waste Systems
11.1.3.5.1 Liquid Wastes
11.1.3.5.1.1 MB (3.5.1), A-15

As stated in the DES, low level liquid waste will be sampled and, if found suitable for
discharge, it will be released unprocessed to the cooling tower blowdown. Low level liquid
waste not suitable for discharge will be routed to the high level waste subsystem for
processing. Our evaluation indicates that the applicant's proposed liquid waste management
system meets the requirements of Appendix I to 10 CFR Part 50. The applicant will be required
to comply with the effluent Technical Specifications, issued as part of the operating license,
which will define the limits for the controlled release of radioactive materials in liquid
and gaseous effluents to the environs to ensure that these releases are "as low as is
reasonably achievable" in accordance with 10 CFR Part 50.34a.

11.1.3.5.1.2 USHEW (1) A-78

The DES states, in Section 3.5, that the staff's model has been developed from a review of
available data from operating nuclear power plants, adjusted to apply over a 30-year operating
life. The coolant activities, flows, and other parameters used in the staff's evaluation
are based on experience and data from operating reactors.

The staff's liquid and gaseous source terms were calculated by means of the PWR GALE Code as
outlined in NUREG-0017, "Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents from Pressurized Water Reactors," dated April 1976. The principal parameters
used in the staff's source term calculations are given in DES Table 3.3. The bases for
these parameters are given in NUREG-0017.

Indeed, environmental monitoring data from numerous nuclear power stations is becoming
available; however, essentially all of the data is (as was expected) negative. This is
because it is not technically and/or economically practical to analyze environmental samples
at current environmental levels. The purpose of the environmental radiological surveillance
programs is to provide assurance that the calculated concentrations are not significantly
lower than the observed concentrations. This assures the NRC and the public that the
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calculated dose commitments are unlikely to be exceeded during actual operation of a station,
and that there is no unexpected buildup of radioactivity from the station in the environment.

Since the radiation doses are so very low, the staff does not predict that there will be any
significant effect on man or the environment; there is no known data in conflict with this
prediction.

11.1.3.5.1.3 USHEW (3.5.1.5 and 3.5.2.5) A-79

The determination that the whole-body and critical-organ doses would not exceed those specified
in Appendix I of 10 CFR Part 50 is based on the evaluation of the radiological impact of the
releases of radioactive material in liquid and gaseous effluents. That evaluation, including
a discussion of the dose pathways and models, is presented in Section 5.4 of the DES.

11.1.3.5.2 Gaseous Wastes
11.1.3.5.2.1 HVCWNS (IV) A-25

While the radiological half-lives of Kr-85 and H-3 are long, the residence time of both
nuclides in the Hudson Valley is short. Typical westerly wind flow moves these nuclides
over the Atlantic Ocean in a very short time.

Both C-14 and H-3 are taken up largely by the oceans which act as sinks for carbon and
hydrogen. Kr-85 is dispersed throughout the atmosphere over the northern hemisphere within
a few years. Even C-14 with a 5,500 year radiological half-life only has a residence time
in the atmosphere of about 6 years.

Regarding tritium releases from operating plants, it should be noted that Connecticut Yankee
and San Onofre use stainless steel cladding for their fuel. Data in Table B-6 in the Attachment
to the Concluding Statement of Position of the Regulatory Staffi Numerical Guides for Design
Objectives and Limiting Conditions for Operation to Meet the Criterion "As Low As Practicable"
for Radioactive Material in Light-Water-Cooled Nuclear Power Reactors, Docket RM 50-2, Draft
Regulatory Guide 1.BB, shows that releases of tritium from plants which have stainless steel
clad fuels are significantly higher than those with zircaloy clad fuels. Since Greene
County will use zircaloy clad fuel, the tritium releases in liquid and gaseous effluents
will be significantly lower. The bases for the staff's tritium release values described in
the DES are contained in NUREG-0017, Calculation of Releases of Radioactive Materials
in Gaseous and Liquid Effluents from Pressurized Water Reactors, April 1976.

The staff's noble gas release estimates presented in the DES represent values averaged over
the expected 30-year life of the plant. Therefore, it is the staff's conclusion that, based
on the actual Greene County plant parameters, the release estimates presented in the DES
Table 3.5 are realistically expected to occur on an annual average basis over the life of
the plant.

Our evaluation shows that the releases of radioactive material in gaseous effluents from the
Greene County Nuclear Plant meet the "as low as is reasonably achievable" requirements of
Sections II.A, II.B, and II.C and the Annex to Appendix I of 10 CFR Part 50. The estimated
doses are small fractions of the values expected to result from natural background radiation.

11.1.3.5.2.2 USHEW (3.5.2) A-79

The life expectancy of charcoal adsorbers is dependent on many variables, including operating
mode (full-time, part-time, standby), adsorber bed depth, impurity content of air passed
through the adsorbers, and adsorber capacity. The efficiency of the charcoal adsorbers will
be monitored periodically during use, and the charcoal will be replaced if necessary.

All effluent release points to the environment, including the stack, will be monitored
continuously.

11.1.3.5.2.3 MB (3.5) A-14

The staff agrees with all of the statements except that which claims that the releases are
"a health hazard." This has been responded to in Section 5.

11.1.3.5.3 Solid Wastes
11.1.3.5.3.1 MB (3.5.3) A-15

There are six commercial burial sites which are licensed to receive and bury low-level
radioactive solid waste. The sites are located in Richland, Washington; Beatty, Nevada;
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Barnwell, South Carolina; Morehead, Kentucky; Sheffield, Illinois; and West Valley, New
York. Packaging and transport of all solid wastes will conform to NRC and DOT Regulations.
The environmental impact of the transportation of radioactive material is discussed in
Section 5.4 of the DES.

11.1.3.5.3.2 USEPA (Radioactive Waste Management) A-84

Based on more recent operating experience applicable to the Greene County Nuclear Plant,
solid waste Section 3.5.3 of the FES has been modified to provide updated estimates of the
annual volume and activity of solid waste to be shipped offsite.

11.1.3.5.3.3 DOHEW (3.5) A-79
USEPA (High-Level Waste Management) A-87

ERDA is pursuing a program designed to accommodate the anticipated need for disposal of
high-level waste or spent fuel that is expected to accumulate as the nuclear power industry
continues to grow. This program includes, among other things, plans to develop several
operations for disposal of high-level wastes in stable geological formations. The purpose
of these facilities, which would begin operation in the mid-1980's, would be to demonstrate
the acceptability of a specific geological formation for permanent disposal of high-level
and transuranic wastes. These facilities will be treated as permanent disposal repositories.

This approach is designed to assure that at least one disposal facility will be operational
by the mid-1980's. However, since there are several other methods of high-level waste
disposal which are also technologically feasible, ERDA is expected to continue to investigate
other options to determine whether superior disposal alternatives can be developed. For
specific information concerning ERDA plans and programs, contact the Director, Division of
Waste Management, Production and Reprocessing, U.S. Energy Research and Development
Administration, Washington, D.C. 20545.

In parallel with ERDA's research and development activities, NRC is developing performance
criteria for solidified high-level wastes. These criteria are being developed based on a
systems analysis model which considers the normal and potential accident environments to
which high-level solid matrices could be exposed during interim storage, transportation,
handling, emplacement and post-emplacement. Repository site selection criteria are being
developed and will encompass a broad spectrum of concerns including earth science, geographic,
demographic and socioeoncomic factors. A study to determine the design and operating require-
ments for high-level waste repositories will provide a basis for the development of standards
and staff review methodologies.

Radioactive wastes other than high-level are buried in near-surface shallow trenches, usually
in the containers in which they are shipped. There is no intent to recover the wastes once
they are buried. There are six commercial land burial sites in the United States authorized
to receive and bury other than high-level wastes. Burial of transuranium nuclides, though,
is limited at all but one of the sites.

Five of the six commercial burial grounds (Beatty, Nevada; Hanford, Washington; Barnwell,
South Carolina; Maxey Flats, Kentucky; and West Valley, New York) are located in Agreement
States and are regulated by the States. However, at three sites, the NRC licenses special
nuclear material because the quantities authorized for possession by the commercial operator
exceed those which the Agreement States may license under their agreements. The Sheffield,
Illinois site, located in a non-Agreement State, is regulated by the NRC although the State
licenses and controls activities at the site concerning naturally occurring and accelerator-
produced radioisotopes which are not subject to NRC control. The sites are all commercially
operated. The States have assumed responsibility for long-term-care of the sites.

NRC is conducting a major re-evaluation of its program for licensing the disposal of low-level
wastes. This reevaluation is partially in response to a congressional recommendation that
the Federal government move promptly to develop a coordinated program for the safe management
of low-level radioactive waste and consider assertion of Federal control over regulation and
ownership of the commercial burial grounds. An in-house (NRC) task force study was completed
in September 1976. Among the issues considered were:

- Appropriate Federal/state roles in licensing and regulation of commercial low-level
waste disposal
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- Establishing a Federally administered perpetual care fund

- The need for an accelerated NRC program to establish a comprehensive set of uniform
national standards and criteria for low-level waste disposal

- Initiation of a study on alternatives to the disposal of wastes by shallow land burial.

With the reorganization of the Atomic Energy Commission into the Energy Research and Development
Administration (ERDA) and the Nuclear Regulatory Commission (NRC), NRC was given regulatory
authority over storage and disposal of all commercially generated wastes and those ERDA
generated high-level radioactive wastes which are subject to long-term storage and which are
not used for, or as part of, research and development activities. To implement this authority
and to provide prompt guidance to ERDA, the industry and the public, we are developing new
or revised regulatory standards and guidelines for such storage and disposal. The regulations
will require conformance with a fixed set of minimum acceptable performance standards (technical,
social and environmental) for waste management activities while providing for flexibility in
technological approach. These standards and guidelines will be designed to assure public
health and safety and protection of the environment. Facilities for storage and/or disposal
of high-level wastes licensed by NRC will be designed and operated in accordance with our
standards.

11.1.3.6 Nonradioactive Waste Systems
11.1.3.6.2 Sanitary and Biocidal Effluents
11.1.3.6.2.1 MB (3.6.2) A-15

The majority of the chemicals present in the cooling tower blowdown are also present in the
makeup water withdrawn from the Hudson River. Some chemicals, however, will be added during
plant operation (FES, Table 3.7). Although the applicant has stated that no residual chlorine
will be present in the cooling tower blowdown, the staff has conducted an analysis assuming
initial concentrations at the point of discharge of 0.2 and 0.5 mg/l total residual chlorine
(FES, Section 5.5.2.2). The addition of sulfuric acid will result in elevated levels of
sulfates in the blowdown, but sulfuric acid, per se, will not be present. Phosphates,
nitrates, and ammonia are present in the river initially but because of the concentrating
effect of evaporation in the cooling tower, these chemicals will be discharged at levels
that are 3-4 times higher than ambient river concentrations. The staff believes that the
discharge system proposed by the applicant will maximize mixing and insure rapid dilution of
these chemicals. Consequently, the discharge of chemicals in the cooling tower blowdown
will not result in a significant adverse impact on the aquatic biota in the Hudson River.

11.1.3.6.2.2 USEPA (A Reduction) A-84

The feasibility of increasing the cycle of concentration will be conducted at the operating
license stage.

11.1.4 Environmental Impacts of Construction
11.1.4.1 Land Use 11.1.4.1.1 Plant Site
11.1.4.1.1.1 NYDEC (16) A-71

In Table 4.1-3 of the environmental report, the applicant gives the probable time period for
the various work phases in the construction schedule. Site clearing and excavation is
scheduled for July to March, work on the concrete foundations will be from March to June (16
months), structural steel and concrete superstructures are scheduled for the next 12 months,
and the piping and equipment installation are to be completed within 24 months after the
superstructures are completed.

11.1.4.1.1.2 NYDEC (23) A-72

Standard methods for minimizing soil erosion and sediment runoff will be implemented by the
applicant (ER, Section 4.1.4.1). These methods, which include grading the area and stabilizing
it by seeding, sodding and/or mulching, should hasten revegetation and reduce runoff. It is
difficult to estimate the length of time for restoration since this will depend to an extent
on the climatic conditions but it is reasonable to assume that some vegetative cover will
exist after the first growing season and that by the second growing season the vegetation
should be established. Where rye grass is qyed, ground cover may be established in three
weeks under appropriate conditions responsed 'to Staff Question 2, 7-21-76). Since most of
the vegetation to be cleared is in the middle seral stages of secondary succession, restora-
tion in this stage should take less time, than would be the case for reestablishing mature
stages.
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11.1.4.1.2 Transmission Lines
11.1.4.1.2.1 UCEMC (Sec. 4.3 Ecological Impacts) A-12

The selection of the preferred transmission line route takes into consideration a variety of
parameters, including socioeconomic and visual impacts, analysis of soils, terrain, vegetation,
land use, wildlife, historic, scenic, recreation, archaeologic and cultural areas. Land use
in Greene County is predominantly forest (ER, Table 2.2-10). An evaluation of the alternate
routes showed that, in total length, the preferred route traversed less of the heavily
timbered areas (Table 9.4) in all cases.

11.1.4.1.2.2 NYDEC (13) A-67

The onsite transmission corridor will be about 3300 ft in length (ER, Fig. 4.1-3). Residential
and industrial land, which account for about 6% of the onsite land, lie out of the way for
the required connections with the existing Roseton-Leeds transmission line. Detailed description
of the preferred and alternate transmission line routes is given in the applicant's Article
VIII application and is generally described in revised Section 3.7.2 of the environmental
statement.

In those areas with steep slopes the applicant will employ measures to insure the integrity
of the landscape and, when possible, use such terrain to an advantage to screen the proposed
facilities and thus reduce the visual impacts. Environmental impacts associated with the
placement of these transmission lines in steep areas are further described in the applicant's
Article VII application with additional details on the methods that will be used to minimize
erosion in the environmental report (ER, Sect. 4.2.1).

11.1.4.1.2.3 GCL (3.7) A-22

Information and analysis of alternate transmission line routes are given in the applicant's
Article VII application and are also discussed in Section 9.3.4 of the environmental statement.
The applicant states that routing the transmission lines across the river at Cementon using
an underwater cable would duplicate the function of existing and proposed transmission lines
and station facilities between Leeds and Pleasant Valley. This system is likewise not
consistent with the long-range plans prepared by the New York State Power Pool. The cost of
this alternative route would be nearly double the cost of the proposed route, i.e., $36
million versus $18 million. The applicant plans to use steel pole structures or steel pole
"H" frame structures in the joint use corridor with the Roseton-Leeds transmission lines.
Steel lattice towers will only be used in areas of low visibility.

11.1.4.1.2.4 GCL (3.7) A-22

It is the staff's opinion that the proposed conditions for the design and construction of
the GCNPP transmission lines are acceptable as described in the DES and in most cases do not
differ significantly from those imposed on the Gilboa-Leeds line. Details of these conditions
are given in Sections 3.9 and 4.2 of the applicant's environmental report.

11.1.4.1.4 Railroad Spurline
11.1.4.1.4.1 USDOI (p 6) A-54

In response to Staff Question 3 (7/21/76), the applicant has stated that both the railroad
spur and barge slip are necessary for the delivery of plant equipment and materials. The
rail connection will be used during construction to receive certain large items including
the turbine generator, condenser, feedwater pumps, and moisture separators. Examples of
materials to be delivered by rail include structural steel, reinforcing bars, piping and new
fuel. Spent fuel and replacement equipment will be shipped by rail during plant construction.

The barge slip will be used to receive the reactor vessel, its companion head and reactor
vessel internals. These items, because of their weight and bulkiness, cannot be shipped by
rail or roadway. The barge slip may additionally be used to receive other equipment such as
the steam generators, diesel generators, plant transformers and reactor coolant pumps. This
facility would be used for receiving replacement equipment and may be used for the transporta-
tion of spent fuel (ER, Sect. 5.3.4.2).

11.1.4.3 Ecological Impacts
11.1.4.3.1 Terrestrial
11.1.4.3.1.1 NYDEC (27) A-72

Approximately 60% of the onsite water bodies are represented by the perennial marsh-pond
complex and an adjacent, intermittent standing water area (ER. Fig. 2.5-28, Areas BA, BB,
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and BC, respectively). These areas are to be protected from construction activities (FES,
Sect. 4.5.2) so that their value as wildlife habitat will not be significantly diminished.
Seven of the remaining water bodies which will be destroyed or modified by construction
activities (approximately 57% of the remaining acreage) are either sumps or industrial
impoundments for waste discharge from the nearby cement companies. Although these areas
support some aquatic vegetation, they cannot be considered important wildlife habitat. The
remaining 2.6 acres of water bodies include a small bilobed pond and an intermittent
standing water area north of the marsh-pond complex. The applicant has provided little
specific information on the wildlife value of these areas, but their small size and
proximity to areas of similar characteristics indicates that loss of the two areas will not
create a significant impact on local wildlife populations.

11.1.4.3.1.1 GCL (B4) A-22

In the environmental report the applicant has indicated an awareness of the potential for
marketing of the merchantable timber. This option would include merchantable logs other
than those required for construction, be given to landowners or left in place for environ-
mental reasons (ER, Section 4.2.1.5).

11.1.4.3.1.3 USDOA (page 1, We should like to know,) A-17

The applicant has stated that topsoil removed during the construction process will be used
to restore disturbed areas (response to Staff Question 2, 7-21-76). Onsite landscaping will
be completed prior to plant operation. At transmission structure sites the excavated topsoil
will be used in the top layers of the backfill and disturbed areas will be regraded, seeded
and mulched. Topsoil removed during new transportation route construction will also be used
to facilitate vegetation re-establishment.

11.1.4.3.1.4 USDOI (Page 4-5) A-54

As indicated in Sections 4.3.1.2 and 4.5.1 (comments 21-24, 26), the applicant is committed
to a construction and maintenance program for the transmission line right-of-way which will
minimize the impacts of this activity on wildlife. Several methods of clearing and disposal
will be implemented on a site-by-site basis to minimize environmental impacts and maintain
the operational integrity of the proposed transmission facility (ER, Sections 4.2.1.4,
4.2.1.5). The applicant plans to retain all natural vegetation that will not jeopardize
operational integrity of the transmission lines. The applicant plans to submit precise
clearing procedures for specific right-of-way segments as part of the Environmental and
Construction Plans prior to construction. The staff has requested a copy of these plans for
evaluation.

11.1.4.3.1.5 MB (5.5.1.1) A-15; NYDEC (25) A-72

Industrial development and human activity in the area have undoubtedly already influenced to
some extent the species of animals in the vicinity of the proposed plant site. Certain
species of wildlife are more tolerant than others to human-caused changes in their
environment1,2 and it is expected that these species will be more common near the plant
site. On the other hand, the less tolerant and more secretive animals will most likely
avoid the immediate environs of the site or adjust their activities to times when there is a
minimum amount of human activity. Larger animals will be kept away from facilities within
the site by the encompassing fence (ER, Section 5.8.1). Many of the mammals are nocturnal
and should for the most part avoid roads during the times of most traffic to and from the
plant.

Because of fencing, road-kills of medium- and large-sized animals within the plant area
should be minimal. Temporary and permanent access roads added for construction and mainte-
nance of the transmission lines should have only periodic, low-level use. Highway modifica-
tions necessary to handle the transportation of personnel and materials to the site will
result in some increase in the number of road-killed animals but this number is expected to
be small in relation to the total populations. A recent preliminary report states that
apparently most wildlife populations are not seriously affected by losses from road-kills.3

McElroy, T. P., Jr., "The Habitat Guide to Birding," 1974.
2National Academy of Sciences, "Land Use and Wildlife Resources," 1970.
3Leedy, D. L., Highway-Wildlife Relationships. Vol. 1. A State-of-the-Art Report.
Federal Highway Administration Rept. No. FHWA-RD-76-4, 1975.
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To reduce the possibility for road-kills, the applicant will implement the following measures:

1. Within the plant area all permanent and temporary roads will have five-foot shoulders
to improve visibility and a recommended 30 mph speed limit.

2. During plant operation any new permanent highways will have 10-foot shoulders for
greater visibility.

3. Where transmission line rights-of-way cross areas hazardous to wildlife (e.g., highways),
vegetation will be maintained for aesthetic purposes and to discourage browsing.

4. The applicant plans to provide warning signs and construct wider than normal road
shoulders at critical deer crossings. Specialized fencing to impede deer crossings at
problem crossings will be considered.

Of the 263 acres of land within the property boundary, 211 acres will be cleared during
construction. Upon completion of the construction phase the applicant will revegetate 64%
of the cleared land, using herbs, shrubs and seeding trees which will minimize erosion and
support local wildlife (ER, Section 4.1.4.1).

11.1.4.3.2 Aquatic
11.1.4.3.2.1 USEPA (1) A-82

The staff estimates that the total screen area would have to be increased by a factor of
1.66 in order to reduce the velocity through the screens from 0.83 to 0.50 fps. Fish would
be exposed to a larger screen surface which could result in higher impingement, thus negating
any benefits derived from decreasing the velocity through the screen. A less speculative
and more important factor in the evaluation of the GCNPP intake structure is the low approach
velocity of 0.35 fps. Fish in the immediate vicinity of the intake will probably be responding
to this velocity which, in the staff's opinion, will occur up to a distance of approximately
6 inches from the face of the screen. Within this 6-inch zone a gradient of increasing
velocity from 0.35 fps to 0.83 fps will exist. Because the area immediately in front of the
screens where velocities will exceed 35 fps is small and because of the dubious benefits to
be derived from a reduction in the through-screen velocity, the staff concludes that the
present intake design will have no adverse impacts on the Hudson River fish populations.

11.1.4.3.2.2 USDOI (Fig 2.3) A-53

During construction of the plant approximately 400,000 cubic yards of soil will be excavated
from the site of the condenser circulating water system cooling tower and from the plant
area including the turbine building, containment structure and service water cooling towers.
This material will be used for fill in the low areas of the site and in laydown areas.
According to the applicant the fill is comprised of approximately 45% cement waste, 35%
silty clay and 20% silty sand. After compaction, the applicant states the graded surfaces
will be stabilized by vegetation as described in Section 4.1.4.1 of the environmental report.
To control surface runoff, sediment deposition, and excessive soil erosion during the
construction activities, sediment basins, diversion dikes, ditches and straw bale sediment
barriers will be used. With implementation of these control measures the staff believes
environmental impacts will be minimal.

11.1.4.3.2.3 NYDEC (28) A-72; USDOI (Onsite Water Bodies) A-55; USEPA (The Total Area of
Water) A-83; UCEMC (4.3) A-12

The perennial marsh-pond complex (BA,BB) and the intermittent standing water area (BC)
associated with it comprise 6.3 and 31.1 acres, respectively (FES, Sect. 4.3.2.1). These
two areas together comprise approximately 60% of the total acreage of onsite water bodies
(15.5 acres). No permanent plant facilities will be located on this 9.4-acre tract. To
protect this pond and wetland from any construction-related activities, the staff has
required that the applicant use all necessary precautions to avoid any disturbance of both
the marsh-pond complex and the adjacent intermittent standing water area (see FES, Sect.
4.5.2).

11.1.4.3.2.4 NYDEC (15D1) A-70; NYDEC (30) A-73

Results of the staff's analysis of impacts on aquatic biota due to dredging of sediments
contaminated with PCB's are presented in the FES, Section 4.3.2.2.- A description of the
physical and chemical properties of PCB's and their toxicity to aquatic biota is presented
in Appendix F.
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11.1.4.3.2.5 NYDEC (15B) A-69

A. The applicant will be required to divert runoff collected within both temporary construc-
tion storage areas for diesel fuel, lube oil, and other petroleum products and construction
areas subject to oil contamination (e.g., truck and equipment maintenance areas) to temporary
oil-water separators for treatment prior to discharge. Effluent from permanent outdoor
storage areas (transformer pits, auxiliary boiler fuel oil storage tank area) and floor
drainage potentially contaminated with oil from the turbine building shall be processed
through an oil-water separator prior to discharge to the permanent sediment detention basin
via the storm drainage system. The ultimate fate of all oil and grease removed in the
oil-water separtors and all spills collected within oil storage containment dikes must meet
all applicable State standards (PSC/DEC, "Stipulations on Water Issues" No. 80-3, July
1978).

B. The applicant's erosion control plan has been recently modified from the plan originally
described in the Environmental Report. In addition to the permanent sediment detention
basin, at least five temporary holding basins will be used to collect runoff from various
areas to the east and west of the main plant facilities. These basins will be designed to
retain the 10-year 24-hour storm for a period of 24 hours, and the discharges from these
basins will be required to meet all applicable State and Federal standards. The small
onsite stream will not discharge to Duck Cove but instead will be diverted and will discharge
directly to the Hudson River. Having evaluated this revised erosion control plan, the staff
has subsequently revised Section 4.3.2.2 of the FES relating to the need for a second
detention basin and the requirement to clean that basin when its capacity is reduced by 25%.

C. The applicant has stated that the permanent sediment detention basin (or settling
lagoon) will be designed to retain the 10-year 24-hour storm for a period of 24 hours.
(Hearing Transcripts, July 27, 1978, p. J-21244)

D. The applicant states that oil wastes from construction vehicles and equipment will be
collected and removed from the site for possible reuse (ER, Sect. 4.1.1.1.5). Also, under-
watered sanitary waste sludge (during construction and normal operation) will be disposed of
offsite by a licensed waste disposal contractor. The sludge will be transported on a daily
or weekly basis in trucks, but the exact method and equipment for sludge removal from the
site will depend on the final contractor selected (ER, Sect. 3.7.1). However, sludge
generated from the water pretreatment system during the construction phase will be discharged
into the sediment detention basin for clarification and will be removed, along with
accumulated construction area runoff sediment during basin clean-out operations, and
disposed of as landfill material. The solid wastes generated during normal plant operation
will be disposed of at the onsite sanitary landfill area (ER, Sect. 3.6.1.1.2).

The State of New York will require that all oil and grease removed in the oil-water separators
and all spills collected within oil storage containment dikes shall be reclaimed, incinerated
or disposed of at a facility licensed in accordance with 6 NYCRR Part 364 (PSC/DEC,
"Stipulations on Water Issues," No. 80-3(e), July 1978). Furthermore, all sludges from the
sanitary treatment plant (STP) and wastes from chemical toilets shall be disposed offsite at
a disposal area licensed in accordance with 6 NYCRR Part 364, and no wastewater discharge
shall be permitted from sanitary sludge handling operations (PSC/DEC, "Stipulations on Water
Issues," No. 80-8(b), July 1978).

The staff has reviewed and evaluated these State stipulations and believes them to be both
adequate and necessary to protect the aquatic and terrestrial environments.

11.1.4.3.2.7 PASNY (Sec. 14, Part 13) A-38

The erosion control plan has been modified since the DES was issued, and Sections 4.3.2.2
and 4.5.2 have been revised accordingly (see also staff response to a comment from the DEC
(p. 10) on construction runoff).

11.1.4.4 Community Level Impacts
11.1.4.4.3 Social Impacts and Public Services
11.1.4.4.3.1 PASNY (8 to 10) A-38; CPHV (page 12) A-61; GCL (9a) A-21; MB (4.4.3) A-15;

HEW (page 2) A-7

The applicant has estimated that 300 workers are likely to move into the three county area
(Greene, Ulster and Columbia) around the GCNP (ER, Sect. 4.1.7.2). The applicant has further
stated that all relocating families will be notified of areas where school facilities are
capable of handling extra students. One hundred fifty of these workers are expected to be
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"long-term", and the rest "short-term", i.e. less than a year in the area. In the absence
of specific demographic data about these workers--other than the New York State average
family size (3.01 persons)--the staff assumes one school-age child per family, an estimate
the staff considers conservative. This projects to 300 "spaces" in local schools needed
over the construction period. The staff is aware in making these projections that some
workers may (a) relocate without their families or (b) relocate only during the week and
return home on the weekends. Although the staff foresees 150 short- and long-term students
for the area, we cannot, however, specifically predict where these workers will settle or
for how long (See 4.4.4.1, Education).

11.1.4.4.3.2 CPHV (3) A-62; GCL (9h) A-21; MB (4.5.2.6, 4.4.3, 4.4.4, 5.6.4) A-15;
EWP (4a) A-3

PASNY is exempted from taxation by the Power Authority Act of 1975, Section 1012. In lieu
of tax payments are planned, based on local tax rates and the unimproved value of the land
when acquired. As discussed in applicant's answer to Question 8.10, the total in lieu of
tax payment will be $10,400 per year payable to not only the town and county, but also to
fire, light, and school districts. The ultimate source of the funds for in lieu of tax
payments will be applicants' customers. The staff does not believe that the in lieu of tax
payments will adversely affect applicant's rates.

Private Industry Comparison

A private industry, operating on the same property, would, according to local taxing policies,
pay property taxes on the improved value of the property, which would likely result in
larger payments to local areas.

Property Tax Benefits Accruing to Local Areas from Relocating Workers

As stated in other comments, the staff cannot project specifically where and how workers
will live. The applicant states, in regard to mobile homes, that the presence of permanent
housing in the three county area will lessen the attractiveness of mobile homes in the area.
The staff does not believe that the small number of movers will impact schools in the area
from a funding perspective so as to disrupt normal classroom and curricular activities. The
staff has proposed mitigative measures if PASNY activities should increase local school
costs or pupil-teacher ratios.

Conclusion

The staff believes that the applicant should work closely with local officials to avoid
uncompensated costs for local communities due to PASNY operations. The staff believes it
possible that in lieu of tax payments, taxes redistributed through the State and Federal
governments, and revenues accruing from construction and operation residence location, may
not necessarily equal costs of providing public services. The staff believes that the
applicant should be prepared to negotiate compensatory arrangements should such a lag between
costs and benefits occur.

11.1.4.4.3.3 USEPA (3) A-89

Details answering this question are given in the applicant's environmental report, Section
4.1.6, Tables 4.1-3 and 4.1-4, Section 5.1.3.4 and Sect. 5.7.1 and Section 4, Part IV, Vol.
3 of the Application to the New York State Board on Electric Generation Siting and the
Environment (also see Revised Section 4.4 of the FES).

11.1.4.4.3.4 NYDEC (33) A-73

The applicant states the preliminary testing will be done to determine an adequate and
controlled blasting procedure which will ensure that nearby structures are not affected
(Response to Staff Question 10, 8-13-76). Seismographs placed on rock or structural founda-
tions adjacent to the blasting area will monitor groundborne vibrations. The charge weight
used in blasting will be limited to that which produces a peak radial particle velocity less
than 2 inches per second at a distance of 120 feet from the blast. All charges will be
detonated within boreholes so air blast overpressures are not expected. Since the distance
to the nearest existing structures is almost one-half mile, adverse acoustic impacts from
the blasting should be minimal.
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11.1.4.4.3.5 CPHV (2a Housing) A-61, GCL (9a) A-21

Concern is expressed in the comments that mobile home development might occur despite the
availability of housing in the area. The applicant discusses this situation in the answer
to Q. 4.11. The applicant concludes, and the staff concurs, that the small number of movers
(300, as discussed in the other responses) will not cause new mobile home development.
Local governments in the area have zoning ordinances regarding mobile homes which "... vary
considerably ... in their restrictiveness". It is the opinion of the staff that due to the
small number of movers and the legal remedies available to local governments to restrict -
if they so choose - mobile homes in the area around GCNP that mobile home "slums" will not
be a local problem. The staff believes that before encouragement or discouragement of these
types of facilities is a local issue for local officials to decide.

11.1.4.4.3.6 CPHV (2b) A-61

The presence of a nuclear plant in a community could have some effect on land prices in the
area, as stated in Purdy (1976) (ORNL/NURLG/TM-22, p 43). The key element is the effect of
the plant's tax payments on the community. Since PASNY makes payments in lieu of taxes less
than taxes paid by a private utility, it is not likely that housing development would occur
as it did in Plymouth, Mass. and Waterford, Conn. There is the possibility that some land
speculation could occur in the commercial sector but is not likely in the area of either
rental or purchased housing. Housing needs of the construction workers are likely to be
short-term and should have little effect on the long-term housing needs of the communities.
The staff further believes that 300 workers - not necessarily 300 families - can be easily
assimilated into the three community area.

11.1.4.4.3.7 CPHV (2c) A-61

Studies, especially in the area of western coal towns, have shown that when a large in-moving
population enters a relatively rural area a "boom-bust" phenomena is possible (ORNL/NURLG/TM-22).
The staff does not believe such will happen around GCNP. With a relatively small number of
movers, community level impacts can be controlled by local planning and coordination with
the utility. Given a commuting labor force, impacts can be greatest on traffic control
systems and law enforcement. Merchants can benefit, as can property owners. Conversely,
some prices may increase slightly, and some traffic congestion result. There is no consensus
apparent to the staff as to the quality of life in the area, nor can the staff discuss it in
other than speculative and sketchy terms. The staff is aware, from its visits to the area,
that the issue of building GCNP has made the "quality of life" in the area more of a public
issue.

11.1.4.4.3.8 CPHV (Health Resources) A-61

The staff believes that the relatively small number of both short- and long-term movers will
not overburden existing facilities. The addition of these persons to an area where 2500
beds are available plus those in the Albany area is not likely to cause a shortage of
facilities either for the construction force - many of whose injuries can be treated on site
- or the general population.

The National Safety Council has stated that the construction industry experiences around 15
disabling injuries per million man hours. The institutions in the area appear capable of
handling this load.

As with the impacts on schools, concentration of workers in a specific area could overburden
specific hospitals, but the staff believes the area is capable of handling cases resulting
from GCNP construction.

11.1.4.4.3.9 CPHV (Fire Services) A-61

Since no new housing construction is planned and the facility itself will be self-serviced,
the staff believes that fire services in the area will not be adversely affected.

11.1.4.4.3.10 GCL (9e, 9c and 9g) A-21

The applicant has taken no position on providing any facilities in any community or in the
region. The staff believes that provision of such facilities can be beneficial, if consistent
with community needs and goals. The staff suggests that the applicant and local communities
work with each other in building/financing projects the local communities and the applicant
find feasible.
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As stated before, the staff takes no position on what these projects should be, but only
that local opinions and needs be part of the process. The staff is aware that some in the
community might find such growth undesirable. The staff believes that this is a matter for
careful coordination between the applicant and local governments.

The staff believes that local communities can best determine their needs during the construc-
tion period. The staff believes that the applicant should take steps to determine what, if
any, ancillary facilities are needed, for how long, and how they fit the needs and goals of
the community. The timing of such facilities is a matter of applying mitigation strategies
when they are needed, recognizing the short-term nature of impacts - e.g., school enrollment
- and the longer term issues of community growth and development.

11.1.4.4.3.11 GCL (9i) A-23

A program to train local citizens for jobs at this or other facilities would be a reasonable
step, consistent with PASNY hiring practices and policy, including, but not limited to,
labor union contracts, veteran's preference, equal opportunity, etc. At the minimum, local
hiring - broadly defined -can be beneficial in reducing the number of in-movers and thus the
distribution of impacts caused by large in-moving construction forces.

11.1.4.4.4 Impact on Local Finances
11.1.4.4.4.1 GCL (11-3) A-22

The likely impacts on the three cement companies near the site will be to make access easier
for cement plant workers, if starting times are staggered from those of plant workers,
especially during the peak year. It is unclear to the staff whether or not the cement
plants valuation for tax purposes will be affected by construction and operation of the
plant.

11.1.4.4.4.2 EWP (4) A-3

A&B. Under the provisions of the Power Authority Act, PASNY is not required to pay local
property taxes on property which it acquires (ER, p. 8.1-8). However, PASNY has agreed to
provide payments of $10400/yr in lieu of tax payments equal to the tax on the unimproved
land.

(Section 1012 of the Power Authority Act of 1975). This section reads as follows:

"1012. Exemption from taxation
It is hereby found and declared that the projects authorized by this title are for the aid
and improvement of commerce and navigation and that such aid and improvement of commerce and
navigation and the development, sale and distribution of power is primarily for the benefit
of the people of the state of New York, for the improvement of their health and welfare and
material prosperity, and is a public purpose, and the authority shall be regarded as performing
a governmental function in undertaking such projects and in carrying out the provisions of
this title, and shall be required to pay no taxes or assessments upon any of the property
acquired by it for such projects or upon its activities in the operation and maintenance
thereof, provided that nothing herein shall prevent the authority from entering into
agreements to make payments in lieu taxes with respect to property acquired for any project
where such payments are based solely on the value of real property without regard to any
improvement thereof by the authority and where no bonds to pay any costs of such project
were issued prior to January first, nineteen hundred seventy-two.

The securities and other obligations issued by the authority, their transfer and the income
therefrom shall, at all times, be free from taxation within this state. It is furthermore
declared that the object and purpose of this title is that such projects shall be in all
respects self-supporting. As amended L. 1974, c. 369, 11, eff. May 17, 1974."

These annual payments, estimated to be $10400/year for Greene County (DES, Section 4.4.4),
are based on the value of the land when acquired, and may vary from year to year as tax
rates change.

The manner and method of local property taxation is a historic right reserved by the states;
revisions to local property tax laws are solely within the province of state governments.
As an entity of the Federal government, NRC does not have the power or responsibility for
ruling on local tax practices.
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The staff's opinion is that in lieu of tax payments, taxes redistributed through the State
and Federal governments, and revenues accruing from construction and operation worker residence
location, may not necessarily equal the costs of public services. Costs could accrue to
local communities, but these costs are difficult to predict specifically due to the multitude
of community variables involved.

C. In their response to staff's question 4.7, the applicant states that "all costs of
those improvements implemented by the Authority will be borne by the Authority." ER
Appendix A summarizes alternate transportation plans and the costs of each. The applicant
has not, to date, settled on any of these plans.

11.1.4.4.5 Impacts on Recreation
11.1.4.4.5.1 GCL (9n) A-22; MB (5.6.5) A-16; NYDCOE (1) A-5

The applicant discusses site-oriented recreation in the ER (Sect. 8.2.3.1.1), stating that
certain hunting and fishing activities will be curtailed in the plant vicinity during
construction. Loss of hunting areas in portions of the site will be a "long-term" community
cost, according to the applicant. Fishing in the area may be barred beyond the plant
construction period due to the ruling by the New York State Department of Environmental
Conservation on PCB concentration in the Hudson River. The staff concurs with the applicant's
contentions that ample hunting areas exist in other areas of the community, and that the
impact of losing this specific area will be negligible.

Concern is also expressed in the comments that area tourist attractions will be negatively
affected by the presence of the plant. According to "Recreation in Greene County,' no
Federal recreation facilities exist in the county, but substantial State facilities exist
west of the site. Other literature further emphasizes the recreational character of the
area, which seems substantial.2

The staff believes, however, that further expansion in the industrial area will not adversely
affect the tourist trade in the area. A recent study suggests that the tourist-oriented
area around Plymouth, Massachusetts suffered little impact from construction or operation of
the Pilgrim reactor. The study further suggests that the tourist industry is more dependent
on national economic trends. The staff also believes that the industrial character of the
area will likely keep the plant itself from becoming a tourist attraction.3

Attitudes of Tourists Toward the Proposed Plant

The staff is aware that it is possible to measure attitudes of populations in general toward
the potential as well as actual impacts of a proposed facility.4 Such has not been done in
this specific case.

11.1.4.5 Measures and Controls to Limit Adverse Effects During Construction
11.1.4.5.1 Applicant Commitments
11.1.4.5.1.1 NYDEC (15 D-4) A-70

This concentration and location will be the basis for termination of the dredging operations
at the barge slip (see FES Section 4.5.2, item 6).

11.1.4.5.1.2 GCL (6) A-23

The staff believes that a monitoring provision for impacts not foreseen by this document or
by the applicant is necessary, and is contained in requirement 4 of Section 4.5.2 of the
FES.

11.1.4.5.1.3 PASNY (Sec. 4, Part 7) A-38

The staff believes that a limit should be imposed in order to assure adequate protection of
the environment during the construction phase of the project.

"Recreation in Greene County: A Comprehensive Recreation and Open Space Study," Greene
County Planning Board, 1972.

2Vacation in Greene County," Catskill Mountain Chamber of Commerce, no date.
3Purdy et al., op. cit., p. 21, note 12.
4Schuller, et al., Citizens' Views of the Proposed Hartsville Nuclear Power Plant, ORNL/RUS-3,
May 1975, prepared for the Division of Biomedical and Environmental Research, Energy Research
and Development Administration.
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11.1.4.5.1.4 PASNY (Sec. 4, Part 6) A-37

The applicant has committed to limiting the total suspended solids concentration in runoff
discharged to Duck Cove to a maximum of 50 mg/liter (see Sect. 4.5.1, item 28). The staff's
position with regard to the second detention basin is presented in the response to a comment
from the NYDEC (15B) A-69, 11.1.4.3.2.5.

11.1.4.5.1.5 NYDEC (31) A-73

Section 4.5 provides only a summary of the applicant's commitments to minimize adverse
effects during construction of the proposed plant. Details of these control procedures
found in the environmental report are referenced after each comment.

11.1.4.5.1.6 NYDEC (15 D-3) A-70

The permanent sediment detention basin and other temporary basins used to collect runoff
from various areas to the east and west of the main plant buildings will be designed to
retain the one in 10-year 24-hour storm for a period of 24 hours. (Hearing Transcripts,
July 27, 1978, p. J-21244). Runoff collected in these basins shall be treated to meet all
applicable State and/or Federal effluent limitations, including but not limited to a pH
range from 6.0 to 9.0. (PSC/DEC, "Stipulations on Water Issues," No. 80-2, part d, July
1978). A limitation on the level of sus-pended solids that can be discharged from the basin
has not been determined. The applicant has stated that the concentration of suspended
solids discharged from the basin will be less than 50 mg/i, the EPA standard, because of (1)
the basin's trap efficiency, (2) the filtering capacity of the surge gravel around the
perforated riser, and (3) the erosion and sediment control measures implemented (ER, Sect.
4.1.1.1.6 and 4.1.2). It should also be noted that the concentration of suspended solids
from wastes other than runoff will be monitored prior to the discharge of these wastes into
the basin. For example, if the effluent from the batch neutralization tank, which contains
demineralizer regenerate wastes, auxiliary boiler blowdown, and drainage from various chemical
storage areas, has a suspended solids concentration that exceeds a daily maximum of 100 mg/l
or a monthly average of 30 mg/i, the discharge to the basin will be terminated (PSC/ DEC,
"Stipulations on Water Issues," No. 80-9, parts c, d, July 1978). In addition, runoff in
excess of the 10-year 24-hour storm shall not intentionally bypass the basin(s) which shall
be designed to maintain their structural integrity under rainfall-runoff conditions in
excess of the 10-year 24-hour event (PSC/DEC, "Stipulations on Water Issues," No. 80-2,
parts d, e, July 1978). The staff has reviewed these stipulations and has recommended that
they be adopted by the applicant (FES, Sect. 4.3.2.2).

11.1.5 Environmental Impacts of Plant Operation
11.1.5.1 Land Use
11.1.5.1.1 Plant Operation
11.1.5.1.1.1 MB (5.1.1.1) A-15

Studies have shown persistent plumes from natural draft cooling towers occur mainly in
conditions where natural cloud is usually present so sunshine is only very slightly affected.
Therefore, the staff believes any associated impact will be minimal. Based on staff analysis,
no increase in ground-level fog is expected (Section 5.3.2.2). The cooling tower plume will
cause some shadowing. The only water reaching the ground will be in the form of drift.
This is approximately 0.3% of the total water lost from the cooling tower.

11.1.5.2 Water Use
11.1.5.2.1 Surface Water
11.1.5.2.1.1 MB (5.2.1) A-15

The staff agrees that plant operation will affect the Hudson River water quality (Table
3.7). However, the effects are small and should cause no significant impacts on river
organisms (Section 5.5.2.2).

11.1.5.2.1.2 USDOI (Water Use) A-55

The total water that would be consumed by the proposed Greene County Nuclear Power Plant
represents 1.3% of the seven-day low Hudson River flow and 0.27% of the daily mean down-river
flow.

(1) Preliminary Analysis of Hudson River High-Flow Skimming Project and Framework for
Environmental Analysis, Metcalf and Eddy of New York, Incorporated, December 1975.
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11.1.5.3 Heat-Dissipation System
11.1.5.3.1 Applicant's Thermal Analyses
11.1.5.3.1.1 PASNY (Sec. 5, Part 3) A-39

Revisions and corrections have been included in Table 5.1 of the FES.

11.1.5.3.1.2 PASNY (Sec. 5, Part 4) A-39

This statement has been corrected in the FES, section 5.3.1.2.

11.1.5.3.1.3 HVCWNS (III) A-24

Although the staff is unaware of any large natural-draft cooling towers currently in
operation in New York State, there are natural-draft towers in many other states.
Furthermore, the model used by the staff' uses onsite meteorological data and should
realistically predict the cooling tower impact.

The adverse impact referred to by Mr. Cline appears to be a visible plume which could be the
largest during periods of high relative humidity. There should be no ground-level impact
(fog) as a result of a visible plume. (See Comment Response, 11.1.5.1.1.1)

11.1.5.3.1.4 MB (5.3.1.1) A-15

The maximum surface temperature rise as given in Section 5.3.1.1 is 3.3*F. The surface
temperature rise in the Hudson River as a result of the cooling tower blowdown from the
proposed plant should never be 22*F.

11.1.5.3.1.5 HVCWNS (III) A-25; GCL (10c) A-22

As discussed in Sections 5.3.1.2, 5.3.2 and 5.5.1.2 of the environmental statement, the
cooling tower emissions (moisture, salts) are not expected to affect crops in the area.
Based on the staff's analysis, using the ORFAD program, no ground-level fog or ice is
expected. The annual salt drift deposition and instantaneous airborne salt concentrations,
as shown in Figures 5.1 and 5.3 of the environmental statement, are not expected to have any
significant impact on crops.
The maximum annual water deposition is estimated to be 0.01 inch per year at approximately 1
mile north of the towers (ER, Sec. 5.1.3.2.2). This small amount of additional moisture
would be inseparable from normal annual variations. The raising of mushrooms should not be
affected. There is not sufficient latent heat added to the atmosphere, by the cooling
towers, to produce meteorological or climatic changes. There should be no ground-level fog
from the proposed cooling tower, consequently all ground-level impacts will be as a result
of drift.

11.1.5.3.1.6 MB (5.3.1.2) A-15

According to the applicant, the nearest apple orchard is 0.95 mile ENE of the site while all
other orchards exceed one mile and, in most cases, are beyond two miles. (ER, Table 2.2-13,
2.2-13C). The applicant has estimated the maximum annual salt drift deposition rate to be
1.57 lb/acre-year about 0.7 mile north of the tower, decreasing to 0.60 lb/acre-year at 2
miles from the tower. The staff's independent analysis estimated maximum drift from the
tower to be 0.9 lb/acre-yr. Thus it is predicted that fruit crops within a distance of 1.5
miles from the cooling tower would receive a maximum deposition of one lb/acre-yr.

Assuming an average rainfall of 35 inches/yr (ER, Sect. 2.6.1.2) and a dissolved solids
concentration of 5.1 ppm (staff estimate from references 1 & 2), the natural input of
dissolved solids in rainfall would be about 40 lbs/acre-yr. Thus, total salt deposition
(including that predicted from the drift) would be on the order of 41 lbs/acre-yr, 1.5 miles
north of the plant. The increase in dissolved solids due to the drift would be within the
normal variation possible for yearly differences in precipitation. For example, with the
maximum rainfall recorded for the area as 47 inches/yr, the natural input of dissolved
solids would be approximately 53 lbs/ acre-yr, exceeding the combined input predicted from
the cooling tower drift and annual average rainfall by about 12 lbs/acre-yr.

Although little information exists on the specific effects of airborne salts on apple, peach
and cherry trees, results of tests on very sensivite plants can be used as an example of
potential effects. The Contender variety of bean plant (very salt sensitive), after 48

'ORFAD, A Computer Program to Estimate Fog and Drift from Wet Cooling Towers, J. V. Wilson,
ORNL/TM-4568, January 1975.
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hours exposure to airborne salt concentrations of 10 pg/m3, shows no detrimental effects.
Airborne salt concentrations above 10 pg/m may have long-term effects on the general vigor
and distribution of plant types. By comparison, airborne salt Soncentrations 1.5 miles from
the GCNPP cooling towers is expected to be less than 0.007 pg/m. Therefore, the small
increase in salt deposi-tion resulting from the cooling tower is not expected to have a
significant effect on the orchards in the area.

11.1.5.3.2 Staff's Thermal Analyses
11.1.5.3.2.1 GCL (M) A-22

Since there are no agricultural activities within site boundaries, the plant itself will not
result in a loss of agricultural production from Greene County. The presence of transmission
lines across agricultural land will not permanently alter its use, except for that portion
immediately under the towers. Design flexibility will allow some choice in tower placement
which should help minimize these potential impacts (ER, Sections 4.2.1.2 and 4.2.4).

Ground level ozone concentrations due to transmission line corona are indistinguishable from
ambient concentrations and will therefore have no measurable impact on the existing agriculture.
The impacts from operation of the cooling towers, including visible plume effects, potential
ground-level fog and icing, and salt drift, are considered by the staff to be minimal
(Sections 5.3.2.2, 5.5.1.2). Based on the staff's analysis no significant impact on the
apple crops is expected. Mushrooms are grown indoors, usually in a humid environment and
there is no expected impact from plant operation. No specific benefits to agriculture are
anticipated.

In response to staff Question 11 (7-21-76) on the market response to crops grown near nuclear
plants, the applicant states that based on professional opinion and existing data, trends in
the value of agricultural crops before and after plant operation showed no signficant
differences.

11.1.5.3.2.2 USEPA (In view) A-88

The interaction of cooling tower plumes with ambient contaminant levels and local industrial
emissions is addressed by the applicant in Section 5.7.2 of the environmental report.
Likewise, information on drift is provided in Section 5.1.3.2. Data on settleable particulates
collected by the New York Department of Environmental Conservation in the vicinity of the
site is included in the application to the New York State Board on Electric Generating
Siting and the Environment (Part IV, Vol. I, Section 2.2.4.lA). In this application the
applicant also provides details on cooling tower emissions (Sections 2.3.2, 2.4.6) and their
interpretation of the data in relation to State and Federal standards.

11.1.5.3.2.3 NYDEC (35c) A-74

The applicant has predicted the maximum324-hour average suspended particulate concentration
(ER Section 5.1.3.2.2) to be 0.009 pg/m. The staff considers this value to be reasonable.

11.1.5.3.2.4 PASNY (Sec. 5, Part 5) A-39

Since there is no well-established method for estimating the enhanced buoyancy resulting
from merging plumes, the staff believes that it is best to be conservative and not consider
this in the analysis.

11.1.5.3.2.5 USDOC (5.3.2.1) A-32

Onsite meteorological data is used in the staff's thermal analysis given in Section 5.3.2.1
of the FES.

11.1.5.3.2.6 NYDEC (3) A-65

With a wind from the south, the plume from the Alpha Portland stack should be entrained by
the cooling tower plume and never reach the wake region behind the cooling tower. With a
wind from the north, a wake will be induced to the south of the cooling tower. The shape of
the cooling tower is such that the wake induced will be smaller than that from a building
and should not extend more than a few cooling tower diameters behind the cooling tower.
Downwash of the cooling tower plume should only occur during periods of high wind. Since
these conditions are not prevalent at the site, cooling tower downwash should not result in
any adverse impacts.
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The interaction of the Lehigh cement stack plume with the cooling tower plume has been
considered in Section 5.3.2.1 of the FES.

11.1.5.3.2.7 NYDEC (34) A-73

Two years of onsite meteorological data was used in the cooling tower impact analysis given
in Section 5.3.2.1 of the FES.

11.1.5.3.2.8 NYDEC (35) A-74

(a) Topography has been considered in the cooling tower impact analysis given in the FES.

(b) Downwash is usually a problem associated with mechanical-draft cooling towers where the
tower height is small. In the case of the proposed natural-draft cooling tower, both the
tower height and the more aerodynamic tower shape would serve to minimize the effect of
self-induced downwash. This could produce a slight dip in the plume trajectory, resulting
in a minimal increase in ground-level concentrations.

11.1.5.3.2.9 NYDEC (36) A-74

The cooling tower plume and the cement stack plumes have been treated consistently in
Section 5.3.2.1 of the FES.

11.1.5.3.2.10 NYDEC (38) A-75

This discussion has been clarified in Section 5.3.2.1 of the FES.

11.1.5.3.2.11 NYDEC (37) A-75

This statement has been corrected in the FES, Section 5.3.2.1.

11.1.5.3.2.12 USEMC (Cooling Towers) A-li

The staff agrees with this comment; however, there is extensive ongoing research related to
the verification of predictive models for cooling tower impacts. Recent reports in this
area1,2 indicate that these model predictions compare favorably with observations. Along
with this, the model used in the analysis for the DES reflects the fundamental mechanisms
characteristic of cooling tower plumes. For these reasons, the staff believes that the
results obtained for cooling tower impacts are reasonable and the use of predictive models
is justified.

11.1.5.3.2.13 UCEMC (Impact) A-ll

The proposed plant would withdraw a total of 44 cfs of water from the Hudson River. This is
5% of the 882 cfs one-day low flow. The plant would consume a maximum of 33 cfs. This is
less than 4% of the low river flow. The staff does not foresee any difficulty with normal
plant operations during these periods.

11.1.5.3.2.14 MB (2.6.3) A-14

The staff predicts that there will be no ground-level fog or ice from the proposed cooling
tower. This prediction is supported by the fact that no ground-level fog or ice has ever
been observed at natural-draft cooling towers.3

11.1.5.3.3 Water Quality Standards
11.1.5.3.3.1 GCL (5.3.3.2) A-23

The staff has analyzed the impacts of the applicant's proposed chlorination scheme in
Section 5.5.2.2. It was concluded that no substantive threat to the aquatic biota would
occur. Thus, conformance with EPA's daily time limitation would merely reduce an already

'Predicted and Observed Cooling Tower Plume Rise and Visible Plume Length at the John E.
Amos Power Plant, S. R. Hanna, ATDL Contribution File No. 75/21, November 1975.

2Interception and Retention of Cooling Tower Drift on Vegetation, F. G. Taylor, Jr.,
D. D. Gray, and P. D. Parr, Paper presented at the Cooling Tower Institute Annual
Meeting, January 19-22, 1976.

observations of Light Snow from Natural-Draft Cooling Towers, M. L. Kramer,
D. E. Seymour, M. E. Smith, and T. T. Frankenberg, Submitted to Science 1976.
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acceptable impact. The applicant states in comments on the DES (p. A-39) that, "there will
be no residual chlorine in the blowdown ... beyond each of the two 60 minute chlorination
cycles per day."

11.1.5.3.3.2 HVCWNS (II) A-24; UCEMC (PCB) A-10; DR (5.3.3.2) A-28; AEW (5) A-19;
ETFUC (5.3.3.2) A-27; NYDEC (30) A-73

Since their introduction, PCBs, like pesticides, have become ubiquitous in the world's
ecosystems. 1 Although widespread, their concentrations, specific behavior and effects in
most biotic systems are not documented. The general physical, chemical, and biological
properties of PCBs are discussed in Appendix F.

Results of the New York State's Department of Environmental Conservation (DEC) monitoring
program showed PCB concentrations in the river sediments of the Upper Hudson River were
highest near the Thompson Island Dam (RM 188), 3707 parts per million (ppm), and declined to
19 ppm at Waterford (RM 158),2 approximately 50 miles above the GCNPP site. PCBs have a low
solubility in water and concentrations reported in the Upper Hudson River varied from
non-detectable amounts at Glenn Falls (above the General Electric Company's plants at Fort
Edward and Hudson Falls) to 3 parts per billion (ppb) at Waterford. About 81% of the
estimated 458,000 pounds of PCBs in the Hudson River sediments occur within two miles of the
General Electric plants.3 A recent agreement between General Electric and the DEC will
provide $6 million for monitoring and remedial action against this contamination. Therefore,
any contamination of river sediments existing at the GCNPP site should not increase in the
future.

Samples of water collected at the GCNPP site in July 1977 had PCB concentrations of 0.19 and
0.07 ppb (pg/l). The staff has estimated that the levels of PCBs which would be emitted
from the cooling tower would be insignificant when compared to background atmospheric levels
which have been measured elsewhere in the United States (Sect. 5.5.1.2).

11.1.5.3.3.3 NYDEC (13b) A-67

The applicant has stated that no residual chlorine will be discharged in the blowdown at any
time during the chlorination cycle (Response to DEC Interrogatory 80-4, October 25, 1976).
This statement is based on the results of the applicant's analysis which followed the
procedures recommended by the EPA.4 Although this determination of zero residual chlorine
was made after the staff's Draft Environmental Statement (DES) was issued in March 1976, the
analysis presented in the DES was retained in the Final Environmental Statement (FES) because
some total residual chlorine, in the staff's opinion, will always exist in the blowdown.
That is, a reserve will
remain in the circulating water flow of the cooling tower between chlorination periods (FES,
Sect. 5.3.3.2). The staff concludes that total residual chlorine concentrations greater than
zero but less than 0.5 pg/l will pose no substantive threat to the aquatic biota of the Hudson
River (FES, Sect. 5.5.2.2).

Effluent guidelines for chromium, zinc, and phosphates in cooling tower blowdown, as promulgated
by the EPA 40 CFR 423.15, Standards of Performance for New Sources, item (i) relate to the use
of these chemicals as corrosion-inhibitors. Since none of these chemicals will be used for this
purpose at the GCNPP,5 the levels of chromium, zinc, and phosphates in the cooling tower blowdown
will not exceed applicable EPA limitations.

'Dustman, E. H., L. F., Stickel, L. J. Blus, W. L. Reichel, and S. N. Wiemeyer, 1971. The
occurrence and significance of polychlorinated biphenyls in the environment. Trans. 36th
North Amer. Wildl. and Natural Resources Conf.:118-131.

2 New York State Department of Environmental Conservation. 1976, PCB Data in Hudson River
Fish, Sediments, Water and Wastewater. 26 p.

3Water Newsletter. 1976. Water Information Center, Inc., Huntington, N.Y. Vol. 18 (18),
September.

4U.S. Environmental Protection Agency, "Predicting and Controlling Residual Chlorine in
the Cooling Tower Blowdown," Document No. EPA-R2-73-273.

SPower Authority of the State of New York, "Power Authority Responses to Comments Raised
by Various Parties on the NRC's Draft Environmental Impact Statement," Attachment No. 1
(p. 4) of letter from G. T. Berry, PASNY General Manager, to W. H. Regan, NRC Branch Chief,
(September 30, 1976).
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The maximum level of total dissolved solids found in the Hudson River during the water
quality monitoring program (May 1973-May 1974) was erroneously reported in the DES as 600
pg/l instead of 460 pg/i (see FES, Table 2.4). As stated in the FES, Sect. 5.3.3, the
Greene County facility, as designed by the applicant and as modified by staff requirements,
will comply with State and Federal water quality requirements, except for chlorine as
discussed previously.

11.1.5.3.3.4 HVCWNS (Cooling Tower Blowdown) A-24

The Heat Dissipation System will have two closed cycle cooling systems, the condenser
circulating water system using a natural-draft cooling tower and the reactor-plant cooling
system using two mechanical-draft cooling towers.

To control biofouling in the cooling water system, the applicant has tentatively selected
chlorination using hypochlorite solution (ER, Sect. 5.4.2.2). This treatment will be regulated
so that free and total residual chlorine in the cooling tower blowdown will meet Federal
effluent regulations. The zinc and chromate concentrations in the cooling tower drift
should be no different than those predicted by the applicant for the cooling tower blowdown
(ER, Table 3.6-2). These concentrations are well below those concentrations reported for
cooling towers using proprietary chromate-zinc phosphate compounds as a biocide.'

11.1.5.4 Radiological Impacts
11.1.5.4.1 Impact on Man
11.1.5.4.1.1 USHEW (5.4) A-79

The models and pathways considered in arriving at the results in Tables 5.4, 5.7, 5.9, 5.10,
and 5.11 are all discussed in detail in Regulatory Guide 1.109, "Calculation of Annual Doses
to Man from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I (March, 1976)." This same general information was available
upon request as draft Regulatory Guide 1.AA in late 1975.

A discussion of the general methods and assumptions for calculating the U.S. population dose
commitments in Table 5.5 can be found in Appendix D of the DES, while the 50-mile population
dose commitment models is discussed in Appendix D of Regulatory Guide 1.109. Since the new
guide is now readily available, the staff feels that anyone seriously interested in details
of the calculations can satisfy their intellectual curiosity by reading the guide.

The data in Tables 5.3 and 5.6 were developed based on the use of atmospheric and hydrologic
dispersion models described in Regulatory Guide 1.111, "Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reactors (March, 1976)," and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for the purpose of Implementing
Appendix I (May, 1976)," respectively. These guides are later versions of Regulatory Guides
1.DD and 1.EE referenced in the subject tables.

Since these guides are now readily available, the staff feels that the few seriously interested
individuals who desire more detailed information can get it by reading those guides and do
not plan on duplicating this detailed information in the FES.

Appropriate references for models and assumptions used in deriving Table 5.8 are provided in
the DES on pages 5-20 and 5-21, respectively.

11.1.5.4.1.2 GCL (1) A-20

(1) We evaluate site specific data provided by applicants and compare it with more general
state data to assure that it is in reasonable agreement.

(2) If the data looks reasonable, we use it in our own independent environmental impact
assessment.

(3) We generally review the applicant's analysis for correctness and completeness, but
report our results in the DES. The staff intends to compare the applicant's dose assessment
models with the current NRC models in a general way for the FES, pointing out major
differences in assumptions and models.

'Taylor, F. G., Jr., L. K. Mann, R. C. Dahlman and F. L. Miller, 1974. Environmental effects
of chromium and zinc in cooling-water drift. p.408-426, IN: Cooling Tower Environment -
1974. ERDA symp. series, conf 740302. Univ Maryland, College Park. March 4-6, 1974.
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11.1.5.4.1.3 DR (5.4.1) A-28

Draft Regulatory Guide 1.AA was published as guide 1.109 in March 1976. In addition, NRC
supplied copies of l.AA to interested parties prior to March. The guide provides no evidence
regarding a safe amount of radiation (or for that matter that there is an unsafe amount of
radiation), since that is not its purpose.

We are aware that low-level radiation studies are still underway and will be for decades.
However, the staff would like to point out the following:

(1) Evidence to date has shown no demonstrable effects of low-level radiation on man or
other mammals. This is possibly due to the well-established evidence that most if not all
low-level ionizing radiation damage to cells is repairable by cellular processes existing in
man and other species.

(2) There is no conclusive evidence that natural background radiation has ever been a
hazard to man and the environment.

11.1.5.4.1.4 DR (5.4.1.4) A-28

The average annual dose to onsite personnel will be approximately 450 man-rems per year
based on experience at large operating nuclear power plants. The average dose for individual
workers has been 0.75 rem per year. Both national (NCRP) and international standards (ICRP)
setting organizations have concluded that whole body radiation exposures on the order of 5
rem per year will not result in significant risk to the health of such workers. The
guidelines for advising radiation workers of the potential risks associated with radiation
exposures are outlined in 10 CFR Part 19, Section 19.12. All licensees are required, as a
condition for operation, to satisfy Part 19 requirements.

11.1.5.4.1.5 DR (5.4.1.2) A-28

A radiation dose commitment is defined as the life-time (50 year) dose expected from a
one-year radiation exposure. In this case it is the 50-year dose resulting from all the
radioactivity present in the environment from the first 14 years of plant operation plus the
radioactivity released during the 15th year. In other words, it is not a question of a
moral commitment, but rather a means of advising decision makers and interested parties of
the total risk involved from expected routine radioactive releases at the midpoint of the
proposed plant's lifetime.

11.1.5.4.1.6 MB (5.4.1.1) A-15

(1) With regard to radiation doses to man via the several exposure pathways shown in Figure
5.10, it is true that the NRC staff does not sum the individual doses from all pathways,
since they are not the same individuals in each pathway. The doses listed in Tables 5.4 and
5.7 represent separate but maximum individuals for each potential pathway. Thus, the milk
dose to an infant at 2.2 miles NNE is not received by the child consuming vegetation at 0.59
mile SW or the fisherman consuming fish caught at the plant outfall. In real life, the
total dose to any specific individual will be lower than the sum of the doses to the critical
individuals in all the pathways considered.

(2) With regard to the question of age dependent sensitivity to environmental agents such
as radiation, the staff realizes that certain pollutants do indeed affect humans of different
ages in different ways. It is a well-established fact that environmental pollution from use
of fossil fuels such as coal and oil can result in actual deaths of elderly people from
acute respiratory failure. However, the additional environmental impact above any possible
impact by background radiation is so small as to be insignificant, amounting to increases to
maximally exposed individuals of only a few percent or less. Radiation, unlike other
pollutants exhibiting acute effects, may produce its effects many years after exposure.
Therefore, low-level radiation effects (if any) would not be predicted at all for fragile
elderly people since they would die of natural or other causes long before low-level
radiation effects could become manifest. On the other hand, low-level radiation may affect
children and fetuses, and produce long-term effects which could be manifest during their
lifetimes. However, the possibility of any observable effects resulting from the low-levels
associated with releases of radioactivity from the Greene County plant is remote. There is
no conclusive data to show that the low-level radiation from natural sources has resulted in
harm to man during human history.
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(3) With regard to environmental radioactivity through food pathways significantly changing
the doses to occupational radiation workers, the staff wishes to point out that the average
annual radiation doses to workers in nuclear power plants over the last several years is
about 750 mrem. Even if these workers lived on site boundaries downwind in the prevailing
downwind direction and drank milk from local milk cows and ate vegetables, meat and fish
from local sources, it is unlikely that their total body doses would increase by as much as
one percent of their average annual work dose.

11.1.5.4.1.7 MB (5.4.1.3) A-15

With regard to the question of 10 or more nuclear power plants along the Hudson River
resulting in "an overlapping of radioactive doses,' the staff offers the following responses:

(1) There is no denying that if plants are closely spaced along the length of the Hudson
River that there will be some increases in radiation doses to individuals and populations.

Considering individual doses, it must be pointed out that individuals living near a site
boundary will experience higher doses than individuals living several miles from the plant.
As a result, if plants were lined up along the Hudson River, as suggested by Mrs. Berner,
the dose to an individual living near one plant would be so much larger than the doses from
the other reactors that it would not significantly affect his total dose.

This is due to several factors which reduce the radioactive concentration as the gaseous
releases move away from the plant. The most important of these are radioactive decay
(primarily noble gases and short-lived iodine), ground deposition (primarily particulates
and radioiodines), and dilution due to atmospheric dispersion. Similar phenomena follow
radioactive releases to surface water.

11.1.5.4.1.8 MB (5.4.2.2) A-15

With regard to people working in fields receiving higher doses, such as animals in fields,
the staff would like to make a few points clear:

(1) Plume doses to terrestrial animals and field workers at the same location would be
about the same since our dose models do not allow reduced doses due to shielding by homes
and assume continuous year-around occupancy.

(2) There is no conclusive evidence that background level radiation has ever been a hazard
to man and the environment; therefore, comparison of the very small predicted doses with the
much higher levels of background radiation is a meaningful way of presenting such information
to show that the doses are indeed, beyond reasonable doubt, not harmful.

11.1.5.4.1.9 ETFUC (5.4.1.4) A-27

(1) The source of the statement "Maintaining radiation doses, etc." is paragraph 47 of the
International Commission on Radiological Protection Report No. 9, "Recommendations of the
ICRP" (1965). The concept is reiterated in paragraph 4.8 of the Federal Radiation Council
Report No. 1. These documents were the basis for setting the radiation exposure standards
in 10 CFR Part 20. Chapter 2 of the FRC Report No. 1 provides a discussion of the risks
considered.

(2) The guidelines for advising radiation workers of the potential risks associated with
radiation exposures are outlined in 10 CFR Part 19, Section 19.12. We cannot regulate the
risks associated with work in other industries.

(3) The average millirem dose for individual workers is based on 1969-1974 data from licensees
as required by regulation. This average, of 750 millirem, was used in deriving the 450
man-rem estimate. The highest individual exposures (for a few workers) ranged between 9,000
and 9,999 millirem. 1975 exposure statistics will be published later this year.

11.1.5.4.10 UCEMC (3f and 5.4.1) A-ll

The 28 man-rems/yr radiation dose figure comes from Table 5.5 of the DES and relates only to
the general public. Occupational radiation dose is treated as a separate item since such
doses are independent of where the plant is built. The total U.S. population dose would be
approximately 500 man-rem, which represents an increase of 0.0019% above the natural
background dose for that same population. The seeming contradiction will be corrected in
the FES.
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With regard to the question about "some factors which will increase the dose to plant workers,"
the staff offers the following response: The value of 450 man-rems per unit per year is
given for the purpose of estimating the annual average impact of the plant due to occupational
radiation exposure. 450 man-rems is just that--an average. It is a value estimated from
power reactor operating data. As the Environmental Statement indicates, there are a large
number of factors which might result in doses smaller or larger than 450 man-rems during any
one year.

Two such factors mentioned in the Enviornmental Statement are:

(1) increased dose from radioactivity retained in the plant by equipment necessary to meet
Appendix I to 10 CFR 20.

(2) decreased dose due to use of remote inspection methods.

However, there is too much uncertainty in these and other factors to justify modification of
this average for any particular plant at this point in time. There is indeed a possibility
that Greene County may experience severe enough maintenance problems that 2000 or 3500 or
even more man-rems might result in a given year. Such a possibility was included in the
average by the occurrence of such numbers in the operating data studied.

The 960 curies of tritium referred to in the comment are not a new and different source of
radiation for a pressurized water reactor. Many of the plants included in the estimate of
the average have systems which recycle water contaminated with tritium. The staff does not
anticipate a significant increase in dose to personnel from the inventory of H-3 expected at
Greene County. Therefore, the staff finds this estimate of 450 man-rems to be the best
available for the purpose of the environmental impact statement.

11.1.5.4.1.11 USEPA (7) A-85

We concur with EPA's suggestion of a periodic audit of nearby milk producing animals and
farms. Such audits are normally included as a condition for operation in the Environmental
Technical Specifications.

With regard to the question of atmospheric deposition of radioactivity on the Ashokan and
Roundout reservoirs, the staff provides the following response:

It is true that the current NRC models do not consider deposition on water bodies such as
the reservoirs in question, or the Hudson River. The reason is that the total population
and maximum individual doses are relatively unaffected by this pathway. For example, using
the Greene County source term to determine which nuclides are critical for dose calculations,
the staff concluded that tritium would account for essentially all of the total body dose.
Assuming that the hydrogen to tritium ratio in the reservoir water is the same as that in
the air over the reservoir (a reasonably conservative assumption), the staff found that the
average individual dose from drinking reservoir water would be about 0.0004 mrem/yr. It was
assumed that the total yearly flow of Esopus Creek (853 cfs) is taken from the reservoir for
use by NYC (or elsewhere); this approximately 2 x 10 11gallons/yr. Assuming a conservative
100 gal/day per person usage, this will supply drinking water for about 5.6 million people.
Since such water usage would be environmentally unacceptable (i.e., Esopus Creek would dry
up below the reservoir), the staff assumed that perhaps one-half of the stream flow would be
more reasonable, allowing for lower summer flows and evaporation from the 8,000 acre reservoir.
Thus, if 2.8 million people used the water for drinking, the population dose would be about
one man-rem. Since all other reservoirs would be further from the site and exposed to lower
tritium concentrations, any population doses from these smaller reservoirs (e.g., Roundout)
would be much less than one man-rem per year.

With regard to the EPA contention that NRC should assess integrated world-wide radiation
dose commitments, the staff observes that since the NRC is a U.S. agency and NEPA is a U.S.
rule relating to U.S. activities and impacts, it is not appropriate for the NRC to speculate
on impacts of U.S. activities on other countries as a response to NEPA.

With regard to the EPA contention that the NRC dose commitments are only through the year
2000, the staff points out that:

The Year 2000 doses represent the 50-year dose commitment following exposure to the total
environmental inventory resulting from 15 years of operation. Fifteen years represents the
midpoint of a plant lifetime and is also a reasonable time to calculate near maximum annual
dose-rate since the long-lived nuclides which contribute significantly to population doses
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(tritium, carbon-14, etc) are expected to be near equilibrium in the U.S. environment (we
assume a 6-year residence time for C-14 in the atmosphere, while H-3 is removed much more
rapidly).

Response to EPA's comments titled the "Fuel Cycle and Long-Term Dose Assessments." The NRC
staff has no comments on this statement of EPA's position on this generic matter. The staff
does not agree that environmental impact statements are a proper place to discuss on-going
pertinent studies and expected completion dates. When such studies are completed they will
be published and distributed through regular channels by NRC, ERDA and other involved agencies.

11.1.5.5 Nonradiological Impacts on Ecological Systems
11.1.5.5.1 Terrestrial
11.1.5.5.1.1 MB (5.5.1.2) A-15

Bird collisions are discussed in Section 5.5.1.2 of the environmental statement. The applicant
states right-of-way maintenance will be accomplished by a combination of mechanical clearing
and selective herbicide use (ER, Section 5.6.1). Experienced and certified applicators will
schedule and supervise maintenance in strict adherence to Federal and State rules and
regulations. Certain of these specifications are further described in Section 5.5.1.3 of
the environmental statement. These procedures will be additionally reviewed under the
Article VII process (Application to the State of New York Service Commission for Certificate
of Environmental Compatibility and Public Need) and again later with the application for an
operating license.

Ozone production is also discussed in Section 5.5.1.3 of the environmental statement. A
recent study1 has shown that with extra high voltage transmission systems (i.e., 765 kV
versus the 345 kV of the proposed transmission lines) ground-level ozone concentrations due
to corona are indistinguishable from ambient concentrations.

11.1.5.5.2 Aquatic
11.1.5.5.2.1 PASNY (Sec. 5, Part 9) A-39

The density of eggs as estimated from sampling conducted in the vicinity of the site was
used in the model to calculate entrainment losses. The demersal, adhesive nature of the
eggs of some species cannot be considered in a quantitative sense and therefore was not
included in the model.

11.1.5.5.2.2 PASNY (Sec. 5, Parts 8 and 10) A-39

The paragraph referred to in this comment addresses only the design and location of the
intake structure per se. An evaluation of plant design parameters such as closed-cycle
cooling is discussed in the FES, Sections 5.5.2.1 (e.g., Table 5.15) and 9.3.1.8.

The statement that closed-cycle cooling is "undoubtedly the single largest mitigating factor
relating to fish kill" represents an oversimplification of a rather complex phenomenon (fish
impingement). With regard to impingement impact assessment, the applicant's conclusion is
premature and a subjective judgment. Our knowledge of fish impingement is derived primarily
from the data collected at operating power plants, the vast majority of which employ once-
through cooling. Considerably less data exist on impingement rates at plants with closed-
cycle cooling systems.

In conclusion, the staff believes that closed-cycle cooling (i.e., the low volume of cooling
water required) is one of several important factors that will minimize fish impingement at
the GCNPP. Statements concerning the relative importance of these factors should await
further investigation and evaluation. Recognizing the limitations involved in assessing
impingement impacts, it will be necessary to monitor impingement rates during operation of
the plant in order to verify the above conclusion.

The staff believes that an impingement monitoring program is necessary and that such a
recommendation should be included in the FES at the Construction Permit Stage of the
licensing process.

11.1.5.5.2.3 MB (5.5.2.1) A-15

The extinction of species will not occur as a result of the construction and operation of
the proposed Greene County power plant. Any impacts on species populations will be confined

i8arber, F. R., A. Martin, J. G. Shepherd and G. Spur. 1974. The persistence of plumes
from natural draught cooling towers. Atmos. Environ. 8:407-418.
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to a relatively small area of the Hudson River in the vicinity of the site. Since aquatic
species are generally distributed over a region of the river much larger than this area of
impact, the probability that this facility would cause the extinction of species or
accelerate the rate of extinction of species that are presently abundant is extremely low.

The impingement of fish at other power plants on the Hudson River estuary was considered in
the staff's analysis presented in Section 5.5.2.1 of the FES. Because of the design and
location of the GCNPP (including the makeup water intake structure), impingement of fish
during plant operation will be minimized. The magnitude of this source of plant-induced
mortality will be considerably lower than that observed at the power plants presently in
operation on the estuary.

11.1.5.5.2.4 NYDEC (40) A-75

The ichthyoplankton entrainment analysis (FES, Sect. 5.5.2.1) is based on data collected in
May-July 1977. The staff considers this baseline sampling program, which is described and
compared with previous sampling conducted in 1973 and 1974 (see FES, Sect. 6.1.3.2), to be
adequate for assessing the entrainment losses that could result during operation of the
proposed Green County facility. Because of limitations in present state-of-the-art
methodologies, quantitative estimates of impingement losses cannot be determined.
Consequently, an assessment of impacts due to impingement must attempt to focus on (1)
predictions of the species most likely to be impinged and the seasonality associated with
this impingement (2) aspects of the design and location of the intake structure, and (3)
impingement patterns at other power plants on the cooling water body. The staff has
evaluated each of these factors and has concluded that the majority of the fish impinged at
the GCNPP will be young-of-the-year blueback herring. Because of the design of the intake
structure and the relatively low rate of water withdrawal, these impingement losses will not
result in an unacceptable adverse impact on the adult herring population of the Hudson
River.

11.1.5.5.2.5 DOC (NOAA, page 1) A-32

Factors responsible for the observed downstream shift in the major spawning area of the
American shad are unknown due, in part, to the 30-year period from the mid-40's to the
mid-70's for which no data exist on the location of primary spawning sites. Without this
information, no valid statements can be made about the probability that a shift in spawning
activity to areas above the Cementon site will occur in the future.

The staff recognizes the importance of the location of spawning areas relative to the
location of the proposed plant. If the entire Hudson River shad population were to spawn
above the plant in a year of average river flow, approximately 0.1%, 0.6%, and 0.7% of the
total production of American shad eggs, yolk-sac larvae, and postlarvae, respectively, would
be entrained. Losses of this magnitude will not result in an unacceptable adverse impact on
the Hudson River American shad population.

Additionally, the Hudson River Fisheries Investigations report for 1965-1968 (Carlson and
McCann, 1969) indicates that water temperature and salinity are major factors in initiating
spawning activity in striped bass. During Carlson and McCann's 1967 survey, the greatest
single concentration of striped bass eggs was found around Saugerties at river mile 102.5.
Finally, testimony before the Federal Power Commission has indicated that separation of
certain stages of white perch larvae from those of striped bass is often not easily
accomplished. In view of these circumstances, we are concerned that some of the 60.14
larvae per 1,000 cubic meters of sampled water, which were collected, might well be striped
bass, not white perch. This possibility should be addressed.

Such an updated presentation should utilize a more representative cross-section of the
ichthyoplankton literature and knowledge available regarding this reach of the Hudson River.

The staff agrees that the separation of white perch (Morone americanus) and striped bass
(Morone saxatilis) larvae, especially in the size range 8-20 mm, is difficult.' Personnel
from the Texas Instruments (TI) lab in Kingston, N.Y. identified the larval fish collected
at the Cementon site. Samples were sent for confirmation to the TI lab in Verplanck, N.Y.
where they could be compared with the larval fish in a reference collection obtained by the
same firm during studies conducted near Indian Point for the Consolidated Edison Company of

'A. J. Lippson and R. Lynn Moran, "Manual for Identification of Early Developmental Stages
of Fishes of the Potomac River Estuary," Martin Marietta Corporation, Baltimore, Maryland,
Publication No. PPSP-MP-13, December 1974.
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New York, Inc. 2,3 A reference collection of larval fish specimens from the Cementon site
has also been maintained.3 In addition, any larval Morone that could not be identified to
species were placed in a separate category, Morone spp. (see Tables 5.14 and 5.15).

Egg densities of white perch at the Cementon site (RM 108) greatly exceeded those of striped
bass (Table 5.14). Since eggs of these two species can be easily distinguished from one
another,1,4 density values of 60.14 and 2.13 larvae per 1000 cubic meters for white perch
and striped bass, respectively, are consistent with the data on eggs. Finally, these two
species probably use different regions of the river as their primary spawning sites. For
example, studies of the Potomac River indicated a tendency for white perch to spawn further
into tidal freshwaters than striped bass which spawn more often in the region just above the
fresh/saltwater interface.1 A similar pattern was exhibited by the Hudson River populations
in 1973 and 1974. The greatest concentration of striped bass eggs in both years was found
below River Mile (RM) 86.2 The majority of white perch eggs, on the other hand, were
collected above RM 86 throughout most of 1973 and during May of 1974. During June, however,
most of the spawning actually occurred below this point.2

11.1.5.5.2.6 UCEMC (Table 5.15) A-12

Estimates of annual entrainment losses expected during operation of the Greene County
facility were revised to reflect additional sampling conducted by the applicant in 1977 (see
FES, Sections 2.7.2, 5.5.2.1, and 6.1.3.2). The revised estimates are indicated by
parentheses in the staff's response presented below.

The plant will not remove 1.46% (0.61%) of existing species but rather 1.46% (0.61%) of the
alewife/blueback herring eggs that pass the plant. If all the alewife and blueback herring
in the Hudson River spawned above the site, then the estimate of 1.46% (0.61%) would represent
that proportion of the total number of eggs produced that would be entrained. Likewise,
8.59% (2.13%) of the white perch eggs passing the plant would be entrained. Since only 13%
of the white perch egg production occurred above the site in 1974, approximately 0.2% (0.04%)
and 1.1% (0.28%) of the total eggs produced would be entrained by the plant during average
and minimum flow conditions, respectively.

The commercial significance of the fish species in this region of the Hudson River is
discussed in the FES, Section 2.2.3.1. The species of greatest commercial importance, the
American shad, will not be adversely affected by operation of the GCNPP. Although
entrainment losses may be expected to vary from year to year depending upon river flows and
spawning success, they will generally constitute less than 1% of the eggs, yolk-sac larvae,
or post larvae passing the plant. Taking into account that (1) spawning does occur below
the site and beyond the influence of the power plant and (2) entrainment of American shad at
the power plants downriver is relatively low, it is the staff's opinion that entrainment of
American shad ichthyoplankton during operation of the GCNPP will not adversely affect the
commercially important adult shad population in the Hudson River.

11.1.5.5.2.7 USEMC (Impact of Water) A-ll

The staff's assessment of entrainment losses utilized the minimum monthly river flows
recorded from 1946-1971 for those months (April, May, June, and July) when ichthyoplakton
are present at the site. The estimates of the annual losses of fish eggs and larvae (see
Table 5.19) are conservative, since they are based on a worse-case condition in which the
lowest recorded flows for each of the four months were assumed to occur in the same year. A
low flow of 882 cfs which occurred on September 2, 1968, was not used because at that time
of year (1) very few fish eggs or larvae are present, and (2) most of the juvenile fish
would be too large to pass through the 3/8" mesh of the intake screens.

'A. J. Lippson and R. Lynn Moran, "Manual for Identification of Early Developmental Stages
of Fishes of the Potomac River Estuary," Martin Marietta Corporation, Baltimore, Maryland,
Publication No. PPSP-MP-13, December 1974.

2Texas Instruments, Inc., "First Annual Repprt for the Multi-plant Impact Study of the Hudson
River Estuary," Suppl. 2 to Environmental Report for Indian Point Unit No. 2, Vols. 1 and 2,
1975.

3Power Authority of the State of New York, "Power Authority Responses to Comments Raised
by Various Parties on the NRC's Draft Environmental Impact Statement," Attachment No. 1
(p. 6) of letter from G. T. Berry, PASNY General Manager, to W. H. Regan, NRC Branch Chief
(September 30, 1976).

4R. J. Mansueti, "Eggs, Larvae, and Young of the White Perch, Roccus americanus, with comments
on Its Ecology in the Estuary," Ches. Sci. 5: 3-45 (1964).
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11.1.5.5.2.8 GCL (5.5.2.2) A-23

The staff discussed sewage effluents in Sections 3.6.2.1 and 5.5.2.2 and pointed out in both
sections that, as a minimum, EPA standards (40 CFR 133) would be met. There are no proposed
sewage connections to Cementon. Sludge from the onsite sewage treatment plant will be
trucked to an unspecified municipal sewage treatment plant for further treatment.

11.1.5.5.2.9 USDOI (Intake Effects) A-55

The staff is cognizant of the impacts on the Hudson River fish populations as a result of
entrainment and impingement at existing power plants on the estuary. The assessment presented
in the FES, Sect. 5.5.2.1, specifically addresses those species (e.g. striped bass, white
perch) that are impacted at -the downriver power plants. Of the impacted species, only the
Atlantic tomcod has been excluded from the staff's assessment because this species was
rarely encountered at the Cementon site (FES, Tables 2.8 and 5.18). The staff utilized the
impingement data collected at these plants, as well as the Albany Steam Electric Generating
Station, located 34 miles above the site, to determine the species composition and seasonality
of the impingement likely to occur at the GCNPP. Considering the extremely low GCNPP makeup
water flow rates relative to existing power plants on the Hudson River (FES, Table 5.15),
the assessment presented in the FES of impacts on aquatic biota during operation of the
Greene County facility is not only adequate but also comprehensive in that data collected in
other studies of the Hudson River have been used to supplement the information provided by
the applicant.

11.1.5.5.2.10 GCL (5.5.2.2) A-23; DOT-USCG (All Projects) A-7

The FES deals only with the cumulative effects of existing plants and the proposed Greene
County Nuclear Power plant. It is beyond the scope of this FES to consider future plants.
Any future plants will be considered on an individual basis when they are reviewed by the
staff in a DES.

11.1.5.5.2.11 USEPA (2) A-82

The staff's estimates of the annual entrainment losses are conservative and the present
plant design will result in minimal adverse impacts on the fish populations due to
entrainment. Thus, increasing the cycles of concentration and thereby increasing the
concentration of effluents discharged into the river would not seem justified on an
environmental basis. Also, modifying the concentration factor may not be feasible on a
technological basis. The applicant has stated that the current concentration factor is a
design maximum. A higher concentration factor would result in a chloride content which is
unsuitable for the 304 stainless steel condenser tubes.1

11.1.5.5.2.12 UCEMC (5.5.2.2) A-10

Although concentrations of chromium, zinc, and phosphorous will exceed the EPA standards of
performance for "new sources" (40 CFR 423.15), they will be within the limitations for "best
available technology economically achievable" (40 CFR 423.13). Since the "new source"
standards require "no detectable amount" of these materials in the blowdown, their economic
achievability would appear to be in doubt. In any case, the maximum surface concentrations
at the plume centerline for chromium, zinc, and phosphorous are expected to be 0.034, 0.093,
and 0.52 pg/1, respectively (ER, Table 5.4-1), which the staff believes are acceptable
levels.

"Chromium pollution around the cooling towers" is not expected to be a problem because of:
(1) the very low drift rates (0.002%; ER, Section 5.1.3.2.1); (2) the height of the natural
draft tower (450 ft.) which disperse the drift over a larger area than would be the case for
mechanical draft towers; and (3) the relatively low concentration of chromium (0.14 pg/l,
maximum) in the circulating water which is the source of drift droplets.

'Power Authority of the State of New York, "Power Authority Responses to Comments Raised
by Various Parties on the NRC's Draft Environmental Impact Statement," Attachment No. 1
(p. ) of letter from G. T. Berry, PASNY General Manager, to W. H. Regan, NRC Branch Chief
(September 30, 1976).
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11.1.5.6 Impact on the Community
11.1.5.6.1 Physical Impacts
11.1.5.6.1.1 USHUD (4) A-77; USEPA (The NRC is) A-86

In 1970, the Atomic Energy Commission published its requirements for plans to cope with
emergencies in 10 CFR Part 50. These requirements, taken in conjunction with the referenced
portion of the Reactor Site Criteria mentioned above, represent current NRC policy with
regard to emergency planning that must be undertaken prior to issuance of a nuclear power
plant operating license. At the construction permit phase, elements of preliminary planning
are required as set forth in Appendix E (II) to Part 50, while at the operating licnse
stage, the elements of substantive planning are required as set forth also in Appendix E
(III, IV) to Part 50. It is important to note that while many of the planning elements
identified in Appendix E are directed specifically to radiation emergencies, the scope of
Appendix E has generally been understood as having applicability not only to situations
which are, but also those which have the potential for becoming radiation emergencies, e.g.,
fires, floods, hurricanes and the like. Accordingly, under appropriate circumstances,
emergency planning might be required to encompass areas beyond the Low Population Zone to
adequately protect the health and safety of the public.

These plans are reviewed by the NRC staff and are frequently modified and improved as a
result of this process. At the conclusion of each review, the staff's findings are
published in the Safety Evaluation Report for each proposed licensing action. Before a
plant is licensed to operate, the staff must find that these plans provide reasonable
assurance that appropriate measures can and will be taken in the event of an emergency to
protect public health and safety and prevent damage to property.

A continuing NRC inspection program is carried out to assure that each licensee maintains a
satisfactory state of preparedness to effectively implement his plans. These emergency
preparedness site inspections are conducted on an annual basis and are divided among four
major areas: coordination with offsite agencies, written implementing procedures, equipment
and facilities, and test exercises or drills. Each of these areas is covered thoroughly and
more than one site visit is frequently required to complete the inspection.

11.1.6 Environmental Measurements and Monitoring Programs
11.1.6.1 Preoperational Programs
11.1.6.1.3 Ecological
11.1.6.1.3.1 PASNY (Sec. 6, Part 2) A-39

Section 6.1.3.2 has been revised and an additional table (Table 6.3) describing the
ichthyoplankton sampling programs in 1973, 1974 and 1977 has been included in this section.

11.1.6.1.3.2 PASNY (Sec. 6, Part 3) A-39

At the staff's request, the applicant has submitted a three-phase aquatic preoperational
monitoring program which is presented in the ER, Table 6.1-25 (Revision 5, March 1977). A
summary of this program is presented in the FES, Sect. 6.1.3.2. The staff's evaluation and
recommendations are discussed in Sect. 6.1.3.3.

11.1.6.1.3.3 PASNY (Sec. 6, Part 4) A-39

Additional fish sampling was conducted by the applicant in 1977 (see FES, Tables 6.2 and
6.3). A portion of this program included weekly sampling of ichthyoplankton and biweekly
seining at two and three stations, respectively, in Duck Cove (see FES, Fig. 6.1). In the
staff's judgment, the data collected adequately characterize the species composition and
abundance of ichthyoplankton and young-of-the-year fishes in this area, thus enabling the
staff to evaluate the use of Duck Cove as a spawning and nursery grounds (see FES, Sect.
2.7.2.2). As a result of this program and the receipt of a detailed preoperational
monitoring program from the applicant, the recommendations regarding the preoperational fish
sampling program have been revised (FES, Sect. 6.1.3.3).

11.1.6.2 Operational Progams
11.1.6.2.2 Radiological
11.1.6.2.2.1 UCEMC (Nuclear Safety) A-ll

The 10 m/yr "dose limit" referred to by Dr. Harkany as set forth in the June 9, 1971, Federal
Register was a proposed standard preceded by a statement of considerations related to the
proposed rule making. The final version of Appendix I was published as a standard June 4,
1975, and set a design objective dose (not a dose limit) from noble gases of 5 mrem/yr per
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unit. It is apparent that detection of 5 mrem/yr above background will be impossible with
conventional monitoring systems such as TLD's. This means that we must rely primarily on
calculated doses based on measured releases of noble gases and actual site meteorology to
determine compliance with technical specifications. However, the design objectives of
Appendix I were set to reduce the radiation dose (and therefore the biological risk) to a
level as far below background as reasonable (based on consideration of technology and
economics). Therefore, it is not apparent that any limitation of current environmental
monitoring are of any importance in protecting the public health and safety at the extremely
low radiation levels being considered. The conventional monitoring systems will, however,
serve as a double check on calculated doses to be sure actual doses are below detection
levels and therefore likely to be within the design objectives of Appendix I.

Because of this, the staff does not plan on considering the use of more complex (and costly)
monitoring systems, such as those discussed by Dr. Thie in his Nuclear Safety article.

11.1.7 Environmental Impact of Postulated Accidents
11.1.7.1 Postulated Accidents Involving Radioactive Materials
11.1.7.1.1 USDOI (Class 9 Accidents) A-53; USHEW (Sec. 7.1) A-80; MB (7.1) A-16

With respect to the environmental impact of postulated accidents, a number of comments
suggested that the environmental impact of Class 9 accidents be assessed. It is the
Commission's practice to generally exclude analyses of Class 9 accidents in environmental
statements because we are principally concerned with the "... probable impact of the
proposed action" as stated in Section5l.20(a)(1) of 10 CFR Part 51, "Licensing and
Regulatory Policy and Procedures for Environmental Protection." As stated in the draft
environmental statement, the probability of a Class 9 occurrence is judged so small that
their environmental risk is extremely low. Although the Commission considers a Class 9
occurrence to be not impossible, it does consider it to be not probable.

11.1.7.1.2 USHUD (5) A-78

Fencing of the exclusion area is not required although the applicant has the option to do so
if desired. The exclusion area will be posted at access points and at intervals around the
perimeter, including the shoreline. The exclusion area will not have an adverse effect on
normal use of the river.

11.1.7.1.3 NYDEC (17) A-71

The consequences of postulated accidents are discussed in Section 7 (see the last paragraph
of Section 7.1) and are listed in Table 7.2.

11.1.7.1.4 UCEMC (Sec. 7.1) A-12

The accidents postulated and assessed in Section 7 were chosen to cover a spectrum of abnormal
occurrences against which nuclear power plants are required to provide protection by appropriate
plant design features. Abnormal occurrences beyond these design basis events, as covered in
the Reactor Safety Study have a probability so small that the environmental risk is extremely
low. The Reactor Safety Study devoted a large amount of its effort to ensuring that it
covered those potential accidents of importance to determining the public risk.

11.1.7.1.5 EWP (1) A-2

(A) Consideration of population density in the siting of nuclear power plants is, in effect,
an extension of the defense-in-depth concept. This concept, incorporated into the design
and regulation of nuclear power plants, assures (through multiple barriers, redundant safety
systems, and quality assurance) that the public risk from nuclear power plants is low when
compared to other societal risks. Should an accidental release occur, it certainly would be
preferable if the population surrounding the site were low. In this context, the exclusion
of certain sites because of population considerations is a matter of prudence.

Although NRC has no jurisdiction over land-use in the low population zone, a determination
is made in the course of the NRC staff review that the number and density of the residents
within this zone is such that appropriate protective measures can be taken in their behalf,
in the event of emergency. We require that the utility applicant prepare a suitable emergency
plan, including contacts with local police, hospitals and other appropriate authorities, and
which provides for evacuation of these residents, if needed. The staff also examines the
nature of industrial activity and transportation routes in this area to assess any potential
hazards posed by these sources on the nuclear plant. The outer boundary of the low population
zone ranges from about 1 to 5 miles, with about 2 miles being fairly typical.
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While it is the NRC's policy to site reactors away from densely populated areas, no absolute
limits on population or population density have been enunciated. However, the Commission
has rejected proposed sites on the basis of excessive population density. The most recent
case involved a proposed site in New Jersey known as Newbold Island. Since the population
density in the site vicinity was in excess of 1300 persons per square mile and a suitable
alternate site of lower density was available, the Commission recommended placing the reactor
at the alternate site.

In summary, the NRC regulations and practices are intended to assure that accident risks are
minimal. The selection of sites for nuclear power plants that are relatively more isolated
than other available sites is consistent with that objective.

(B) It is our practice to generally exclude analyses of Class 9 accidents in environmental
statements; we are principally concerned with "the probable impact of the proposed action"
as stated in 10 CFR 51. There has been clear judicial sanction of a "rule of reason" in the
application of the National Environmental Policy Act (NEPA). See N.R.D.C. vs. Morton, 458
F. 2d 827 (D.C. Cir. 1972). The reasonableness standard was specially invoked in EDF vs.
Corps of Engi-neers, 348 F. Supp. 916 (N.D. Miss. 1972), where the court required a statement
assessing the impact of a facility to contain a discussion only of "the significant aspects
of the probable environmental impact of the proposed agency action."

In our safety review we determine that the plant provides multiple physical barrier defenses
against radioactivity releases, a high level of quality assurance, conservative design and
continued testing and surveillance. These precautions assure that the overall risk from
severe accidents is very low. In the case of the Greene County plant we have made this
determination and therefore have eliminated these accidents for consideration in the
environmental statement.

(C) Acts of industrial sabotage directed toward operating nuclear power plants are relatively
rare occurrences. Experience has shown that persons motivated to do damage to a public
utility are far more likely to attack its transmission and distribution system rather than
its generating stations. Such acts, in and of themselves, while damaging to the utility
involved, do not have significant impact on the public. It is not unheard of in the industry
to experience threats or acts of sabotage by disgruntled employees, e.g., during periods of
labor unrest. The history of the utility industry suggests that such threats and acts as
have occurred from this source tend toward nuisances which may temporarily disrupt service,
but even that is rare.

The presence of substantial quantities of radioactive materials at nuclear power plants
suggests the possibility of environmental contamination as a consequence of an act of sabotage.
Single acts of sabotage directed at an individual component of the plant can generally be
expected to have effects which are similar to those arising from single failures. The
radiological consequences discussed in Section 7.1 of Environmental Statements are therefore
applicable even if the accidents represented were to be deliberately caused. Separate
consideration of the environmental consequences of sabotage is therefore considered to be
unwarranted.

More sophisticated acts of sabotage can be postulated for which the consequences would be
more severe. The probability for such situations arising from sabotage has not been established.
A meaningful and objective assessment of the threat would require predicting the characteristics
of an adversary in order to determine the probability that an attempt would be made to
initiate a particular sequence of events. Such an assessment may not be possible because of
the difficulty in quantifying the various factors associated with human behavior. However,
an effective safeguards program can be established to minimize the risks involved by providing
security systems and physical protection measures designed to counter potential adversary
actions.

When theft is considered as an environmental risk, it is important to understand that nearly
all of the current operating nuclear power plants use a low enriched uranium fuel (usually
about 2-3 percent in the U-235 isotope). Theft of such fuel prior to its introduction into
the reactor is not a serious safeguards concern inasmuch as highly sophisticated and costly
technology and equipment would be necessary to enrich it to a degree needed for the fabrication
of a potentially successful nuclear device. Sucn fuel removed from the reactor after use,
and placed in underwater storage at the plant, contains even less U-235 than it had prior to
use, but would now contain small quantities of plutonium isotopes and, in addition, will be
highly radioactive. Physical removal of such spent fuel from the plant without the use of
proper handling equipment and massive transport casks to provide protection against the
direct radiation field cannot be considered to be a credible act, particularly when taken in
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conjunction with the security system and physical protection program which would have to be
overcome to gain access. Based on this low level of risk, consideration of the environmental
consequences of theft from light water uranium fueled reactors is unwarranted.

(D) As indicated in the Draft Environmental Statement, the expected consequences of very
severe accidents such as a main coolant pipe break would be very low. The economic conse-
quences to the residentces would be limited to possible evacuation of the low population
zone for a limited period of time. In most cases no action would be required because the
expected exposures are very low. Therefore, the only economic consequences would be limited
to the loss of electric power and the costs associated with repair of the plant.

In the event that economic impacts on the public resulted from a nuclear accident with more
severe consequences than presented in the DES, financial protection is available. Under the
Price-Anderson Act of 1957 and Public Law 94-197 of December 31, 1975, there is a system of
private insurance and governmental indemnity totalling at least $560 million to pay public
liability claims for personal injury and property damage resulting from a nuclear accident.
These funds would be used in the event of a severe accident.

11.1.7.2 Transportation Accidents
11.1.7.2.1 EWP (3) A-3; MB (7.2) A-16

A. The transportation of radioactive materials, including an analysis of transportation
accidents to and from nuclear power plants is thoroughly evaluated and discussed in "Environ-
mental Survey of Transportation of Radioactive Materials to and from Nuclear Power Plants,
WASH-1238," issued by the U.S. Atomic Energy Commission's Directorate of Regulatory Standards,
in December 1972. Appendix A of WASH-1238 is specifically dedicated to analysis of transporta-
tion accidents and includes the probabilities of accidents by truck, rail and barge, derived
from statistics of accidents supplied by the U.S. Department of Transportation for 1969 and
1970.

In addition, as a result of a rule making hearing held on April 2, 1974, in Washington,
D.C., 10 CFR 51 was amended to allow applicants, in their environmental reports, and the
Commission, in its detailed environmental statement, to account for the environmental effects
of transportation of fuel and waste by using specified numeric values contained in appended
Summary Table S.4, which appears in this environmental statement as Tables 5.6 and 7.3.

Appendix B, Section-l, of WASH-1238 addresses the consequences of transportation accidents,
such as the Catskill accident, involving shipments of nuclear fuel or solid radioactive
waste.

B. Sabotage and diversion of shipments of fuel and waste to and from reactors was not
covered in the Environmental Survey. The Commission has promulgated regulations in 10 CFR
Part 73 for safeguarding shipments of special nuclear material. It is actively pursuing the
subject and has underway a number of studies which may ultimately culminate in separate rule
making proceedings on the various aspects of sabotage and diversion in transportation.
These studies include (i) development of a specially designed vehicle for transportation of
special nuclear material; (ii) expansion of secure communications system; and (iii) an
assessment of radiation effects of dispersion which might result from sabotage of special
nuclear material shipments in transit. These studies are expected to be completed before
the Greene County Nuclear Power Plant fuel loading date.

11.1.7.2.2 DOT-USCG (Transportation Accidents) A-7

Presently the applicant has no intentions to transport radioactive fuel or wastes by using
the water of the Hudson River.

11.1.8 Need for Power Generating Capacity
11.1.8.1 Historical Framework
11.1.8.1.1 Present and Prospective Customers
11.1.8.1.1.1 AEW (8) A-18

The Power Authority of the State of New York is mandated by State and Federal law to serve
customers throughout the State of New York. In 1968 and again in 1974, the State legislature
expanded the Authority's mandate to increase the existing base-load and peaking capability.
The fossil-fueled Arthur Kill plant and the Greene County nuclear plant are expected to
supply base-load power. The Arthur Kill station will have the capability of burning municipal
waste. In addition, pumped storage projects have been planned by the applicant.

11-33



Conservation efforts in the past have been left to the applicant's industrial customers,
distributing systems, and preference customers, since the applicant is primarily a wholesale
supplier of power (ER, p. Q8.5-1, Revision 1-75).

The New York Power Pool's Energy Conservation and Utility Committee was formed shortly after
November 1973.1 Although the Committee is involved in select aspects of energy conservation,
the individual member utilities of the Power Pool assume the primary responsibility for
energy conservation measures.

11.1.8.3 Power Supply and Reserve Requirements
11.1.8.3.1 New York Power Pool Supply
11.1.8.3.1.1 GCL (8.3.1) A-23

Table 8.1 has been revised to include the proposed Arthur Kill plant.

11.1.8.3.1.2 GCL (8.9) A-23

It is not clear from the comment exactly which section of the DES is being referred to. As
a result, the request for "more in-depth analysis" cannot be directly addressed.

11.1.8.3.1.3 GCL (3) A-21

The latest New York Power Pool Report, Article 149B has been used as a reference for Chapter
8 of the Environmental Impact Statement, "Need for Power." The potential effect of energy
conservation on the growth of demand for electricity was discussed in the same chapter (Sec.
8.3.1).

11.1.8.3.1.4 UCEMC (8.3.1) A-13

In addition to review of the New York Power Pool's forecasted demand growth rates, the staff
has conducted an independent analysis for New York State which incorporates the most recent
information on demand parameter trends.

11.1.8.4 Staff Forecast
11.1.8.4.1 Staff Forecast
11.1.8.4.1.1 GCL (4) A-21

The analysis presented in Chapter 8 of the Environmental Impact Statement was performed to
pro-vide an estimate of the amount of additional generating capacity that may be required in
order to meet the growth in electricity demand by the applicant's present and prospective
customers. See staff's forecast, Sec. 8.4.1.

11.1.8.4.1.2 GCL (7) A-21

In their analysis of need for additional generating capacity, the staff considers both the
demand for electricity and the existing and proposed supply or generating capability. These
topics have been discussed in Chapter 8 of the Environmental Impact Statement (Sec. 8.4.1).

11.1.8.4.1.3 UCEMC (8.4) A-13

Electricity costs, the cost of capital, and the interest rate are all influenced by diverse
factors within the economy. It is not possible to know with certainty what effect any one
factor, such as overestimated energy consumption forecasts, will have on the general economy,
given countervailing demand and supply conditions. Building a plant too soon is likely to
provide assistance in decreasing the dependency of the U.S.A. on foreign fuel oil.

11.1.8.4.2 The Effect of Select Conservation Measures on the Growth of Demand
11.1.8.4.2.1 UCEMC (8.3.3.7) A-13

This section has been revised. While it is agreed that the addition of "unneeded nuclear
capacity" should not be justified, the question of retrofitting raises another question on
the need for new capacity. Retrofitting oil-fired plants to permit coal combustion, even if
it were economically feasible, would be substituting one technology for another and hence,
would not add to existing capacity.
1Telephone conversation 11/22/76 with Mr. Brian Gosling, Director of Public Relations, New
York Power Pool.
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11.1.8.4.2.2 UCEMC (8.3.3) A-13

The energy conservation section of the FES (8.4.2) has been revised.

11.1.9 Cost-Benefit Analysis of Alternatives
11.1.9.1 Alternative Base-Load Energy Sources and Sites
11.1.9.1.1 Alternative Not Requiring Creation of New Generating Capacity
11.1.9.1.1.1 CPHV (1) A-57

The "Do Nothing Alternative" is in effect discussed in the "Need for Power" chapter, since
the demonstration that the power to be generated by the proposed Greene County nuclear plant
will be necessary in order to meet customer demand by the 1990's would rule out the alternative
of "doing nothing."

11.1.9.1.1.2 CPHV (2) A-58

Sections 8.4 and 9.1.1.1 have been revised. The connection to Quebec will permit the import
of seasonal diversity power during the summer months. However, the greater portion of the
Quebec power has been reserved for sales to private utilities. This power will be available
to carry loads only during the months of April through October each year. During the remaining
months, purchasers are liable under the Authority's contract with Quebec Hydro, to return
all or part of the power previously received as may be needed by Quebec.

Little or none of the Quebec imported power will be available to the preference customers
that would be served by the Greene County nuclear plant. These preference customers, unlike
the utilities, do not have the generating resources which would be necessary in order to
return purchased power to Quebec (ER, p. 1.1-4).

11.1.9.1.2 Alternatives Requiring the Creation of New Generating Capacity
11.1.9.1.2.1 CPHV (6) A-60

The Power Authority of the State of New York is mandated by law to serve customers throughout
the State of New York. In 1968 and again in 1974 the State legislature expanded this mandate
to increase the existing baseload and peaking capability of PASNY. The fossil-fueled Arthur
Kill plant and the Greene County nuclear plant are expected to supply baseload power. Other
projects have been planned to satisfy PASNY's peak load responsibilities.

11.1.9.1.2.2 CPHV (5) A-59

Table 8.1 has been revised to include the proposed 700 MWe Arthur Kill fossil-fueled plant.
According to PASNY's 1975 Annual Report, this proposed station would have the capability of
burning either coal or oil. In addition, it will be equipped to burn approximately 2,000
tons of refuse daily as a supplementary fuel, "thereby disposing of 10 percent of the city's
burnable solid waste- and reducing the plant's annual fuel requirements by 1,200,000 barrels
of oil or 300,000 tons of coal". (p. 12)

The option of constructing a 1200 MWe coal-fired station in Greene County, instead of a
nuclear power plant, in order to meet projected customer demand is discussed in Chapter 9.
A comparison of generating costs for the two types of plants for several capacity factors is
presented in Table 9.1. Similarly, a comparison of the environmental costs of a coal-fired
vs. nuclear power plant is shown in Table 9.2. As indicated in the tables, the cost of fuel
for the coal-fired station would have to decrease substantially (below the 100 4/mmBTu
level) to alter the cost advantages of nuclear power.

In conclusion, the analyses of coal as an alternative to nuclear power has been found to be

adequate.

11.1.9.1.2.3 UCEMC (9.1.2.1) A-14

As stated in the hearing before the Subcommittee on Energy of the House Committee on Science
and Astronautics in respect of bioconversion, as a large scale energy supply method, bioconver-
sion processes are essentially in the conceptual stage and require a large effort in research
and development before commercial readiness can be reached (p. 28).

In determining which fuel technologies should be evaluated in-depth as alternatives to
nuclear power for baseload power generation, technological and economc feasibility is a
primary consideration. The applicant has proposed a construction of an electric generating
plant on an experimental basis which is expected to use municipal waste to subsidize the
primary fuel (coal or oil).
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11.1.9.1.2.4 GCL (6) A-21

The report by the Federal Energy Administration, "National Energy Outlook," states that
nuclear power is the cheapest source of baseload electric power (p. 36). Further, production
from emerging technologies such as solar, geothermal, and synthetic fuels is not expected to
be significant until after 1985. Only as new systems become economically and technologically
feasible can they be considered viable alternatives.

The replacement of one large baseload plant by several smaller ones would eventually increase
the cost of electricity to the consumer, since the cost savings which would accrue from
certain economies of scale with one large unit would be eliminated, and additional costs
such as capital outlays for the several new plants would be passed through to the consumer
in the form of higher utility rates.*

Although there is much on-going research in the area of waste heat utilization, further
research is needed to factually identify and demonstrate technological feasibility, energy-
saving potential, and the economics of possible waste heat applications.** Studies have
shown that there are many ways in which waste or reject heat can be used: aquaculture, food
processing, soil warming, genetic research, greenhouses, etc. The problem is to develop
methods for recovery of waste heat in technologically and economically feasible processes.
Experimental projects on the utilization of waste heat from power plant discharge, such as
the TVA waste heat research greenhouse at Muscle Shoals, Alabama, may help to resolve some
of these problems. Current research, however, is still in the experimental stage.

11.1.9.1.2.6 AEW (9) A-18

The Power Authority has conducted a search for suitable hydroelectric sites as an alternative
to the proposed plant. Their report is as follows:

The Authority's 2,400 MWe Niagara Project was designed to develop essentially all of
the available head of the Niagara River between Lakes Erie and Ontario and to use the
entire amount of water from the River made available to the United States and Canada.
Development of additional generating capacity at Niagara would therefore not provide
additional energy which could serve as an alternate to that to be produced by the
Greene County Nuclear Plant.

The St. Lawrence Project, constructed jointly by the Authority and Ontario Hydro, was
designed to harness the full hydroelectric potential of the International Rapids section
of the St. Lawrence River. The sixteen units owned by the Authority have a total
dependable capacity of 800 MWe. It is essentially a run-of-river plant with water for
power production released from Lake Ontario in accordance with a general regulation
program approved by the International Joint Commission. The Project has been able to
fully use all water available for power production except for a few brief periods in
1973, 1974 and 1976 when emergency releases greater than those prescribed by the
regulation plan were made to reduce the exceptionally high level of Lake Ontario during
these periods. Development of additional generating capacity at St. Lawrence would
therefore not provide additional energy in lieu of that to be produced by the Greene
County Plant.

There are no hydroelectric sites or combinations of site in New York State which could
produce the amount of energy expected to be produced by the Greene County Plant
(6.8 billion kWh/yr at 65% capacity factor). According to the Federal Power Commission'
there is a total of 1291 MW of undeveloped hydroelectric capacity in New York with an
average annual energy production of 3.26 billion kWh. This potential is dispersed over
69 sites, the largest having a capacity of 90 MW. The average capacity factor for
these sites is only 29 percent due mainly to the large seasonal variation in streamflow
at the sites. Many of the sites are suitable only for peaking capacity which is not a
feasible alternative to a baseload facility such as the Greene County Plant.

* Perspective on Power, Edward Berline, Charles Cicchetti, and William J. Gillen, Ballinger
Publishing Company, Cambridge, Mass., 1975, (pp 6-11).

**Future Development in Waste Heat Utilization, Summary Report of a National Workshop held
at Portland, Oregon, Dec. 1974, sponsored by Energy-Related General Research Office, Research
Directorate, National Science Foundation, August 1975.

' Hydroelectric Power Resources of the United States Developed and Undeveloped, Jan. 1, 1972,
FPC P-42.
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The Authority believes that development of much of New York's undeveloped hydroelectric
potential is not feasible, economic or environmentally sound. Storage reservoirs are
required at some sites to provide a dependable flow of water. Some of these reservoir
sites lie within the Adirondack Park and development is therefore precluded by the New
York State Constitution. Other sites would be so expensive to develop that the savings
in fuel resulting from the project woula not offset the high initial cost.

The Authority has investigated the feasibility of developing hydroelectric power at the
discharge outlet of the Shandaken Tunnel. The tunnel as part of the New York City
water supply system is controlled for the diversion of water from the Schoharie Reservoir
into Esopus Creek and thence to Ashokan Reservoir. Operating conditions have required
the tunnel to be closed frequently for periods of several days. At other times the
discharge through the tunnel is controlled by the gate opening at the intake structure
and the hydraulics of the intake shaft and 18 mile long tunnel, about 15 miles of which
is a gravity tunnel. Essentially all of the available elevation drop between Schoharie
Reservoir and the tunnel outlet (160 feet when the reservoir is full) is used to produce
flow through these facilities. There would be intermittent periods when the reservoir
level and the desired discharge through the tunnel would permit the generation of power
on the order of 2000 kW. However, the Authority believes this would occur only a small
percentage of time each year and that use of this flow for hydroelectric power generation
would materially complicate operation of the facilities for water supply. Development
of this site is therefore not a feasible alternate to the Greene County Nuclear Plant.

Wind power has not been dismissed as an alternative to nuclear power solely because of
aesthetics or because of possible effects on air currents. At present, the state-of-the-art
in wind power technology is not far enough advanced to warrant the consideration of wind
power as an economically efficient alternative to other forms of baseload power generation.1

11.1.9.1.2.7 GEI (1) A-8

(A) According to a March 1976 publication on the reliability of nuclear power by the Atomic
Industrial Forum, Inc., a 60% plant capacity factor is reasonable. However, calculations
based on an assumed 50% capacity factor do not significantly affect the cost advantage of a
nuclear plant, as indicated in the staff's assessment in section 9.1.3.2 of the Final
Environmental Impact Statement.

(B) The staff has investigated the interest rate submitted by the applicant and has
concluded that 7% accurately reflects their long-term borrowing cost. The appropriate fixed
charge rate for the capital cost estimates was verified to be 9.54%.

(C) In section 9.1.3.2,-fuel costs estimated by the staff include fuel reprocessing costs.
The nuclear safeguards which are part of plant construction would be included in capital
costs.

11.1.9.2 Sites
11.1.9.2.4 Evaluation of the Ten Sites
11.1.9.2.4.1 GCL (2) A-20

In an assessment of alternative sites which appears in an environmental impact statement,
the general suitability of a site is discussed with reference to site-specific characteristics.
Refer to Section 9.2 for the general discussion of the alternative sites, including staff's
assessment.

11.1.9.2.4.2 CPHV (3) A-58

A total of 32 potential sites for the nuclear power plant were under consideration. Of the
32 possible sites, nine were located in or near New York City. The final decision to locate
in Greene County was based in part on environmental compatibility and engineering feasibility
factors.

The Long Island area was not further considered due to the relatively small number of available
sites. It was felt that the sites on Long Island should be reserved for plants which would
serve that area. Also, although transmission from sites on Long Island to New York would

'Energy Alternatives: A Comparative Analysis, The Science and Public Policy Program,
University of Oklahoma, Norman, Oklahoma, May 1975.

11-37



require underground circuits similar to systems planned for sites on the Hudson River, such
Long Island circuits would not have the advantage of a strong underlying network, such as
exists along the Hudson River, for transmission reserve. As a result, transmission from
sites on Long Island to New York City would be more expensive than from other areas
considered.

Offshore plants are not generally considered practicable alternatives compared to other
areas. The south coast of Long Island and the Great Peconic Bay, in particular, were not
considered as alternatives because the sea floor foundation characteristics for the breakwater,
which is required to protect the plant from the open ocean, are poor (ER, p. 9.2-15, Revision
2, January 1976).

11.1.9.3 Alternative Plant Designs
11.1.9.3.1 Alternative Cooling Systems
11.1.9.3.1.1 NYDEC (47) A-76

A more detailed discussion of the thermal loading to the Hudson River from once-through
cooling has been given in Section 9.3.1.1 of the FES.

(1) Personal communications with Mr. G. Stillman of PASNY.

(2) Meteorology and Atomic Energy, David H. Slade, Editor, U.S. Atomic Energy Commission,
TID-24190, July 1968.

11.1.9.3.4 Biocide Systems 11.1.9.3.4.1 USEPA (Biocide Systems) A-83

A discussion of alternate biocides is given in the FES, Sect. 9.3.4.

11.1.10 Evaluation of Proposed Action
11.1.10.1.2 Biotic Effects
11.1.10.1.2.1 PASNY (2) A-41

Table 10.2 in the environmental statement indicates the effects of erosion can be minimized
by good construction practices.

11.1.10.2 Relationships Between Local Short-term Uses and Long-term Productivity
11.1.10.2.4 Decommissioning
11.1.10.2.4.1 MB (10.2.2) A-16

Although the experience to date with the decommissioning of nuclear power plants is limited,
the section on decommissioning in the DES (10.2.4, p. 10-2) lists some possible solutions to
the decommissioning question.

11.1.10.2.4.2 EWP (2) A-3; ETFUC (10.2.4) A-27; USHEW (The draft) A-78

A. The applicant has reviewed four different levels of decommissioning (ER, p. 5.9-1).

(1) Mothballing. This would leave the plant essentially intact after flushing all systems
and removing all loose radioactive items and wastes. A security fence would be
constructed around the plant, and security would be provided by a perpetual
around-the-clock guard and watchman. There would also be a semiannual inspection of
the plant.

(2) Entombment. All buildings would be left intact. All the piping would be isolated,
sealed, and entombed. Closed shield housings would be provided for the steam
generators, and a security fence constructed. A semiannual inspection of the plant
would be carried out.

(3) Complete dismantling. The plant structures would be dismantled and removed to slightly
below grade. The subgrade foundations would be essentially left intact. The removal
areas would be backfilled to grade level, and the area landscaped. Upon completion of
the dismantling operation, the site will be returned to approximately the condition
which existed prior to the installation of the reactor plant.

(4) Conversion-Fossil Fuel or Nuclear: the conversion process consists of utilizing the
turbine system with a new steam supply system. As in mothballing, all fuel,
radioactive fluids, and waste will be removed from the site. The original nuclear
steam supply system will be disposed of upon separation from the electric generating
system. Pathfinder Atomic Power Plant was decommissioned in this manner.
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Several alternative modes of decommissioning have been used in many cases. They can be
summarized generally as four alternative levels of restoration of the station site, each
with a distinct level of effort and cost.

In decommissioning at any level, economically salvageable equipment and all reactor fuel
elements would be removed; some equipment would be decontaminated, and wastes of the type
normally shipped during operation would be removed and sent to waste repositories. In
addition, the respective levels of restoration would involve the following measures:

(1) Lowest level. There would be minimal dismantling and relocation of radioactive
equipment. All radioactive material would be sealed in containment structures
(primarily existing ones), which would require perpetual, continuous surveillance for
security and effectiveness.

(2) Second level. Some radioactive equipment and materials would be moved into existing
containment structures to reduce the extent of long-term containment. Surveillance as
in the lowest level would be required.

(3) Third level. Radioactive equipment and materials would be placed in a containment
facility approaching a minimum practical volume. All unbound contamination would be
removed. The containment structure would be designed to need minimal maintenance,
surveillance, and security.

(4) Highest level. All radioactive equipment and materials would be removed from the site.
Structures would be dismantled and disposed of on site by burial or off site to the
extent desired by the tenant.

No specific plan for the decommissioning of the Greene County Nuclear Power Plant was developed
at this stage. Planning required of the applicant will assure, however, that variety of
choice for restoration is maintained until the end of useful plant life. In any event, the
operation will be controlled by rules and regulations in effect at the time to protect the
health and safety of the public. This detailed information is not required in an application
for a construction permit.

B. The power generating costs of the proposed Greene County Nuclear Power Plant operated
at capacity factor of 60%, 70%, and 80% are given in Table 9-1 (DES). Staff calculated that
the 1983 present worth of annualized generating cost of the plant operated at an average
capacity factor of 70% will be 32.2 mils/kWhr. Estimated costs (in 1975 dollars) of
decommissioning at the lowest level effort are about $2.9 million plus an annual maintenance
and security charge on the order of $200,000. Complete restoration, including regrading,
has been estimated to cost $50 million. Hence, there is wide variation in costs arising
from differing assumptions as to the level of restoration. At present land values, it is
not likely that consideration of an economic balance alone would justify a high level of
restoration. The applicant's plans at this stage will assure, however, that variety of
choice for restoration is maintained until the end of useful plant life. At this stage it
is not possible for the applicant to make a commitment as to the final decommissioning and
dismantling procedure for the Greene County Nuclear Power Plant.

As the cost of decommissioning a plant would occur at the end of the plant's useful life,
the present value of such costs would be discounted from estimated future costs. Costs
attributable to decommissioning are relatively minor and would raise the kWh production
costs from .2 to .4 mils/kWhr. This change in generating cost will not influence the fuel
choice between the nuclear and coal generating plants. (see 10.2.4)

11.1.10.3 Irreversible and Irretrievable Commitments of Resources
11.1.10.3.4 Material Resources
11.1.10.3.4.1 NYDEC (10.3.4.2) A-76

#49, 1) and 2): The Federal Energy Resources Council (an advisory office to the President)
recently published a review of U.S. uranium reserves, resources, and production.' One
conclusion of this review was that "available data indicate that there are sufficient
economically recoverable uranium resources on which to base an expanding nuclear program.
The adequacy of uranium to provide fuel (over their 30-year lifetime) for all existing,
planned, and additional reactors, which may be placed into service by 1990, is a reasonable
national planning assumption."

1"Uranium Reserves, Resources, and Production", published by the Federal Energy Resources
Council with participation by: Council on Environmental Quality, Department of Commerce,
Department of the Interior (U.S. Geological Survey), Environmental Protection Agency, Energy
Research and Development Administration, Federal Energy Administration, June 15, 1976.
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This report offers some assurance of the availability of U.S. uranium supplies. The answer
to the question of "how soon the breeder will be needed" will depend on many factors which
affect the overall uranium demand and supply conditions. The environmental impact statement
addresses more specific issues which pertain to the plant in question, i.e., the availability
of uranium for the proposed Greene County plant.

11.1.10.4 Benefit-Cost Balance
11.1.10.4.2 Costs of the Proposed Facility

11.1.10.4.2.1 CPHV (4) A-62

Fuel price estimates have been updated and a 50% capacity factor has been included in the
analysis. The 7% interest rate accurately reflects the applicant's long-term cost of capital.

11.1.10.4.2.2 CPHV (5) A-62

Transmission cost estimates are given in Chapter 10 of the FES. Air quality is discussed in
Chapters 4 and 10. The opportunity cost of construction and operation of the proposed plant
is discussed in Chapter 10. Chapters 2 and 10 present discussions on hydrology and water
quality.

The applicant has no plans to build any associated pumped storage facilities. The exclusion
area surrounding the proposed plant would eliminate the possibility of any close clustering
of other plants around the station, although it does not rule out the possibility of additional
units being constructed on the site.

11.1.10.4.2.3 EWP (5) A-3

A. The Draft Environmental Statement projected the 1983 costs of producing electricity, at
a 70% plant factor, as 24.2 mils/kWhr for uranium fuel and 37.6 mils/kWhr for coal as a
fuel. Therefore, electricity from a coal-fueled station would be about 1.55 times more
expensive than from a nuclear station in 1983. The difference was even greater (factor of
1.85) for 30-year levelized costs assuming 5% annual inflation. The cost of decommissioning,
pro-rated over the life of the station is not expected to significantly increase the price
of electricity from nuclear stations; this cost is expected to be well under 1 mil/kWhr. In
its comparison of costs of generating electricity by uranium fuel as compared to coal as a
fuel, the staff has considered the historical efficiency of each (as well as anticipated
changes in this efficiency as a result of pollution control requirements, for example), life
span, construction costs, operating costs, decommissioning expenses and shut-down time for
repairs and improvements. The staff has not compared in detail the job-generating potential
(including support industry) for the two methods of electrical energy production. However,
the staff considers that it has compared the most significant costs of the two methods of
generating electricity and finds that nuclear is clearly the more economical method, as
indicated by the above-mentioned comparisons.

B. Oil prices have been projected to average about $13 per barrel for the next ten years
by the Federal Energy Administration in its February 1976 update of the Project Independence
Report ("National Energy Outlook," Federal Energy Administration, February 1976, p. 15).
Using this estimated price, an assumed heat content for the oil of 5,800,000 Btu per barrel,
and a generating station heat rate of 8,600 Btu/kWhr, the cost of the oil fuel for an electrical
generating station would be about 19.3 mils/kWhr (in 1975 dollars). Escalating this cost
from 1975 to 1983, the first year of plant operation, at 8% per year would give a 1983 oil
fuel cost of about 36 mils/kWhr. This can be compared with the cost of uranium fuel of 8.1
mils/kWhr and coal fuel of 22.1 mils/kWhr listed in Table 9.1 of the Draft Environmental
Statement for Greene County as 1983 estimated costs for those fuels. Thus, although coal is
significantly more expensive than uranium fuel, it is also significantly cheaper than oil
fuel.

C. Expected operating lifespans for base-load uranium-fueled plants and coal-fueled plants
are expected to be nearly the same. Thus, plant life is not a factor in comparing overall
generating costs of coal-fueled and uranium-fueled stations.

Both NRC and the Federal Power Commission consider a 30-year life for a coal-fired plant an
acceptable basis upon which to perform an economic analysis. The per kWh cost of electricity
from a plant with a longer life span would depend upon the trend expected in the costs of
fuel and operation, and the assumed capacity factor. In general, lengthening the life span
of a facility would reduce the per kWh cost of electricity, although this conclusion would
have to be analyzed for each specific case.
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D. Current requirements for security forces at nuclear power stations indicate that the
number of permanent personnel are likely to be higher than the projected figure of 104
contained in the Draft Environmental Statement. A more recent estimate would be about 145
permanent employees for a nuclear power station the size of Greene County. For a comparable
coal-fueled station utilizing S0 2-removal equipment, this work force would total about 200
persons. Thus, a coal-fueled plant would result in substantially more employment at the
station. Support functions such as mining and railroading for the coal-fueled station
should be compared with corresponding functions for uranium fuel - e.g., mining, milling,
enriching, fuel fabrication, etc. The staff has not made a comparison of support manpower
requirements for the two fuels for the Greene County Nuclear Power Plant.

An estimate of manpower requirements for both coal and nuclear facilities and encompassing
their fuel cycles is presented in the following table.

OVERALL COMPARISON OF MANPOWER REQUIREMENTS
FOR POWER PLANTS - MAN YEARS

Activity Nuclear Coal

Construction of single unit power plant 5,295a 4,337b
Construction of fuel cycle facilities 270.8c 557.8d

Total construction 5,565.8 4,894.8

Annual operation and maintenance 130e 158(
Annual operation of fuel cycle 4149 707h

Total annual requirements 544 865

Total operation and maintenance require- 16,320 25,950
ments for 30 years

Total manpower for construction and 30-year 21,885.8 30,844.8
operation (typical assumed plant lifetime)

SOURCE: Obtained from J. Cubie, "Manpower Requirements for Nuclear and Coal Power Plants,"
an unpublished draft paper prepared for Congress Watch, Washington, D.C., 1976, p.
3.

aU.S. Atomic Energy Commission, Projections of Labor Requirements for Electrical Power Plant
Construction 1974-2000, Washington, D.C., 1974, p. 5, Federal Energy Administration, Project
Independence Task Force-Report, Nuclear Energy, Washington, D.C., 1974, pp. III-5.

bU.S. Atomic Energy Commission, Projections of Labor Requirements for Electrical Power Plant
Construction 1974-2000, p. 5, Federal Energy Administration, Project Indepedence Task Force
Report: Facilities, Washington, D.C., 1974, pp. VII-78, 87.

cEnergy and Resources Group, Evaluation of Conventional Power Systems, Berkeley, California,
1975, pp. 150, 155.

dIbid. , pp. 113, 117.

eU.S. Atomic Energy Commission, Proposed Final Environmental Impact Statement - LMFBR,
Washington, D.C., 1974, Vol IV, p. 10.2-2.

(Federal Energy Administration, Project Independence Task Force Report: Facilities, p.
VII-34.

gLetter from Mr. George Russ, Atomic Industrial Forum to Dr. Chauncey Kepford.

hFederal Energy Administration, Project Independence Task Force Report: Transportation,
Vol. 1, Rail, Washington, D.C., 1974, p. 11-7.

These figures do not include the amount of man-days lost and the value of that lost time
during the fuel cycle. WASH-1224 (Comparative Risk-Cost-Benefit Stud of Alternative Sources of
Electrical Energy) quantified the occupational accident costs of 1,000 mWe plants (nuclear
and fossil operating at a 75 percent capacity factor. The results are summarized in the
following table.
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Occupational Accidents 106$ CostsMDL*

Coal-fired 0.47 9,250
Pressurized water reactor 0 664
Boiling water reactor 0.034 684

SOURCE: U.S. Atomic Energy Commission, Comparative Risk-Cost Benefit Study of
Alternative Sources of Electrical Energy, Washington, D.C., 1974, p. 3-91,
3-94, and 3-95.

*MDL = man days lost; each man day lost is computed at $50.

11.1.10.4.2.4 GCL (9b) A-21

The direct benefit of the plant would be the generation of electrical energy: the average annual
electrical energy generated with a plant capacity factor of 70% would be 7,300 GWhr.

11.1.10.4.2.5 GCL (9j) A-21

Chapter 10 of the environmental statement presents a discussion of the costs and benefits of
the proposed plant.

11.2 LOCATION OF PRINCIPAL CHANGES IN THE STATEMENT IN RESPONSE TO COMMENTS

Comment Identification

USDOI (Item 7b) A-53
PASNY (Section 2, Part 7) A-36
PASNY (Section 2, Part 9) A-36
UCEMC (2.1) A-21
NYDCOE (2.3.2) A-5
UCEMC (2.5.1 & 2.5.3) A-10
GCL (2.3.1) A-22
PASNY (Sec. 2 1 to 6) A-35 & 36
USDOI (Sec. 2.3) A-52
USDOI (Geology) A-52
NYDEC (21) A-72
MB (3.7.3) A-15
PASNY (Sec. 3, Part 6) A-37
USDOI (Table 3.6) A-54
NYDEC (22) A-72
CPHV (Effects on Police Services) A-61
PASNY (1) A-37; NYDEC (32) A-73
PASNY (2) A-37
PASNY (4) A-37
NYDEC (18) A-71
UCEMC (Biotic Effects) A-13
USDOT (2 a, b, c & 3) A-6; GCL (3.8) A-22;

NYDEC (5) A-65; USHUD (2) A-77
MB (4.1.2) A-15
MB (Last Comment) A-16 )
AEW (Employment) A-18
CPHV (Analysis of Impact) A-60)
GCL (9 & 11) A-21 )
USHUD (1 & 3) A-77 )
GCL (4.4.1 & 4.5.2) A-23
NYDEC (5) A-65
NYDEC (7 & 8) A-66
NYDEC (1 & 2) A-65
USHEW (With Regard) A-79
PASNY (Sec. 5, Part 1) A-38
NYDEC (41) A-75 )
PASNY (Sec. 5, Part 2) A-39 )
NYDCOE (Sec. 5.5.1.2) A-5)
GCL (5.1.1.1) A-23 )

FES Section Revised Where Response Can Be Found

Revised Summary and Conclusions
2.7.2
2.7.2.2
Table 2.6
2.3.2
2.5
2.3.1

Proper Text Revised
2.3

Report Issued September 1, 1977
2.7.1
3.7.3
4.4.1
3.6.1
4.1.2
4.4.3
4.5.1
4.1.1 & 4.4.1
4.3.1.1

)
)

4.1.2
4.3.1
4.1.3

4.1.2 & 4.3.1

4.4 & 5.6

4.4
4.4.5
5.6.1.1
5.6.1.2
4.4.3
5.1

5.5.2.2

5.6.7
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NYDEC (11 & 12) A-66 )
PASNY (Sec. 5, Parts 6 & 7) A-39)
NYDEC (42) A-75 )
NYDEC (39) A-75
PASNY (Sec. 6, Part 1) A-39
USHEW (7.2) A-80
USHEW (9.1.2) A-80
CPHV (Project Scope 1 to 5 and Page 4) A-56 to 57 )
FEA (Load Management) A-20;
PASNY (Sec. 8, Parts 1 to 7) A-39 & 40 )
ETFUC (8.1.1) A-27
MB (8) A-16 )
ETFUC (8.3.3.7) A-28 )
USERDA (Conservation of Energy) A-90
CPHV (Conservation and Pricing Alternatives) A-58
UCEMC (9.1.2.1) A-14
NYDEC (48) A-76; PASNY (Sec. 9, Parts 1 and 2) A-40)
GEI (2 to 5) A-9 )
NYDEC (22) A-7
FEA (Alternatives) A-20
GEI (id) A-8
GEI (4) A-19; MB (8 in part) A-16)
CPHV (6) A-60 )
CPHV (In General 3) A-56
PASNY (Sec. 10, Part 1) A-41; AEW (Evaluation of Proposed

Action) A-18
AEW (Decommissioning) A-19
GCL (8) A-21
CPHV (1 to 3) A-62

5.6.7
5.3.3.

5.4.1
6.1.3.1
7.2
7. 1

Ch. 8

8.1.1
9.1.2

8.2.3
8.4.2
8.4. 1
Ch. 9

9.3.4
9.1.2.1
Ch. 9.1
9.1.2.2

9.2
Ch. 10

10.2.4
Ch. 4, 5, 10
10.4
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'""in* .April 2, 1976 ~'~,t

Y. Harold R. Denton

Director, of Site Safety & Environmental Analysis J9IR3OlD
Nuclear Regulatory Commission - . gnss
Washington, D.C. 20555,. u*
Dear Nr.-:Denton:

I arm writing to present my comments and questions on the Comission's
Draft Environmental Statement on. the proposed nuclear power plant in
Greenie County, N.Y. (Docket #50-549).

The Commission's analysis leaves several serious questions unanswered
and left me with serious reservations about initial approval of the
project. My concerns fall into five categories and I would like the
Comission's specific responses to the questions I pose. The areas

cwtcocern are:.

(1) Postulated- accidents
(2) Decomissioning
(3) Transportation of fuel nd wastes
(4) Regional impacts
(5) Cost analysis of nuclear vs. coal plants

(1) Postulated accidents

Stold (a)DTw postions-ofthe environmental statement -appear to

severe category of accident (Class 9) is totally discounted. Ot the
otwer hand, the statement. attests that other possible sites were re-
jected because these are "proximate-to large population centers"
(D.2.3).* If there is-no seriousenvironmental risks from te pro
phsed ;anit, how can other sites be excluded from consideration?af there is serious potential danger, how can population density
of one size-and not another be used to justify site selection?

* Tris nmoer, and subsequent nutors, refer to specific sections of the
uraft Environmental Statement.

TM'S 3-rATIONERtY PRINTED ON PAPER MADE WITh RECYCLED FIBERS

'April 2, 1976

Page 2

The Hudson Valley is not an isolated and raro: area. Your own figures
attest to that fact. Within a 50-mile radius of the plant site, there
are 1,383,975 residents; within a 10-mile radius, there are 45,785
residents, 23 schools, 9 health facilities, and 50 public and private
recreational areas.

(b) The Statement does admit to the possibility of serious
accidents, but discounts their probability (7.1). Eight classes of
accidents are postulated for this project, the most serious of which
is a broken steam pipe. The Statement then continues The postulated
occurrences in Class 9 involve sequences of successive failures more
severe than those required to be considered in the design -bases of
protection systems.and engineered safety features. The consequences
could be severe., However, the probability of their occurrence-is
judged-so small that their environmental risk is extremely low."

Consequences of Class 9 accidents are not postulated because they are
viewed as less likely than simpler accidents. Yet the Class 9 variety
are- precisely those with the potential for the most severe environmental
impact. And it is precisely this kind of accident which would have
consequences for a wider geographic area.

Is the Commission saying that such accidents are impossible? If they
are possible, should not the environmental consequences be examined?
What would be the impact on the residents of this 50-mile radius area
should a Class 9 accident occur? In fairness to those residents, I
feel this question should be adequately discussed in the Final Impact
Statement.

(c) Sabotage and theft constitute two environmental risks
which are causing increasing concern. Why does the Statement not
explore the potential environmental damage stemming from these possible
occurrences?

(d) The Statement does not attempt to deal with the economic
consequences of various classes of accidents. For example, there are
three large cement plants in Cementon. Under what circumstances would
they have to close? For how long? What would be the economic loss?
In case of more severe accidents, would the village of Catskill or the
City of Hudson have to be quarantined? In case of a Class 9 mishap,
is it possible that the entire area within the 50-mile radius would
be quarantined?
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(2) Decomnissioning

(a) The Draft Environmental Statement does not include a
definite plan for decommissioning the plant. Instead it lists three
methods which could be used for decommissioning; two of which involve
leaving contaminated material behind and establishing an exclusionary
zone around the site. Will the material left behind be contaminated
with high or low level radiation? How long must this exclusionary
zone remain in force? Would it have to be patrolled? For how long?
At what cost? Can the Commission guarantee that this method will
prevent radiation leakage into the environment?

(b) The costs of decommissioning is not included in the
initial cost estimates for the plant. I question whether we can
have a true picture of the overall cost of developing this site and.
of its comparable expense with other types of power plants without
putting these figures in the total. Decommissioning costs are
staggering. Establishing an exclusionary zone would require an
initial investment of $1,000,000 and an additional $100,000 for
yearly maintenance. The alternative method of removing the plant
entirely and restoring the site would cost $70,000,000 at most.
Neither method was selected for the site; they are only proposals.
Will the cost go up when the exact plans are formulated? How would
the expense-of decommissioning change the estimated price of power
to the consumer?-

(3) Transportation of fuels and waste

(a) The Statement indicates that waste will be removed
and fuel delivered via normal shipping routes using normal proce-
dures. Alternatives such as special routing, providing escorts, and
adding shielding to the containers were considered and rejected (9.4).
The main transportation modes are to be rail and truck.

According to the Statement, the probability of accidents and resulting
casualties during transportation of materials could not be estimated.
The transportation environment is considerably less subject to control
than the plant environment. Thus, it seems logical that the probability
of accidents is greater in transit than on site. Moreover, the condi-
tion of rail facilities at the present time deserves consideration by
the Commission. The question of rail safety is raised by a recent
accident in Catskill during which five cars of a train derailed and
fell 100 feet from a trestle into the village street below.

Considering the safety question and the number of people who would
be potentially exposed to radiation (Commission estimate of 600,000
people along the transportation route), should not a detailed study
of transportation possibilities and problems be made? What would be
tie effect of a serious transportation accident, such as the one in
Catskill, involving nuclear material?

(b) No consideration was given in the Statement to the
possibilities of sabotc a or the.t. Yet these ever.ts are more likely
to occur during transit than on site. ;shat are the environmental risks
from these possibilities?

(4) Regional impact

(a) The Statement indicates that PASNY will pay $9,278 in lieu
of taxes annually, which will be divided among five jurisdictions (4.4.4).
Local school districts, however, will experience an increase ir- expense
as a direct result of the project construction of $558,918, with $256,500
of the additional burden falling on Greene County. Other local govern-.
ment services will also have to be increased, the Statement notes.
PASNY's payments in lieu of taxes are to be based on current unimproved
property value..of the site. .Mhy are not payments based-on the value
of the property once it is improved by the project?

(b) The power generated by the project will not directly
benefit the region. Added electrical energy will permit, not necessarily
cause, some growth or development to occur (10.4.1.6). In addition,
some hardship in the region is expected once the construction boom is
over. Considering these facts, what is the justification for permitting
PASNY to pay only $9,278 in lieu of taxes?

(c) The Statement directs PASNY to develop plans to deal with
the impact of 2,100 workers daily commuting by a single road into and out
of the site (4.4.1). If road improvement is to be done, who will pay for
this work?

(5) Cost analysis of nuclear vs. coal plants

(a) The cost comparisons between nuclear and modern coal-fired
plants does not appear to be adequate to justify the conclusion that
nuclear is less expensive than coal power. As already noted, the cost
of decommissioning a nuclear plant is not included in the price tag.
The costs of providing deterrents to sabotage and theft, which seem
likely to be required in the future, are not included. Has the Com-
mission undertaken a study to compare costs taking into account the
following: historical efficiency of each, life span, job generating
potential (including support industry), construction costs, operating
costs, decommissioning expenses, the amount of time a plant might be
shut down for repairs or improvements? It seems to me that if these
figures were included it would help explain the Commission's position
that coal is not an acceptable substitute for nuclear power.

(b) The Statement briefly considers oil as an alternative
fuel, but no cost analysis is presented. Might not such an analysis
show that coal may be more expensive than nuclear, but still substan-
tially less expensive than.oil?
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(c) A nuchar pl.2it can ba operable for a maximum of 40 years.
that is the expected lifespan of a so..arn coal-fired plant? If it is
longer, would this not tend to reduce the per generating year cost of
coal?

(d) The Statement estimates a construction payroll of 2,100
ard a permanent payroll of 104 for the nuclear plant. Would a coal
plant result in substantially more permanent employment, particularly
when support functions such as mining and railroading are taken into
account?

The questions I pose in this letter are very real and very serious. No
other form .of energy presents such a complex and potentially hazardous
set of environmental problems, and I feel that it is essential that
the Commission fully. explore all the environmental ramifications
of this application. I believe the Commission would best discharge
its duty by reevaluating the areas I have questioned before issuing
a Final Environmental Statement.

in erely,

p at on

ElfP/mp

DEPARTMENT OF THE ARMY
NEW YORK DISTRICT. CORPS OF ENGINEERS

26 FEDERAL PLAZA
NEW YORK. N. Y. 10007

NANrN-E

Mr. W.H. Regan Jr., Chief
Environmental Project Branch 3
Division of Site Safety and Environmental

Analysis
Nuclear Regulatory Comission
Washington, D. C. 20555

5 April 1976

\A "/

\4-
~e

Dear Mr. Regan:

Reference is made to your letter, dated 11 March 1976, (Docket # 50-549) re-

questing comments on the draft environmental statement entitled, "Green County
Nuclear Power Plant".

Inclosed please find a copy of this office's comments. The Corps of Engineers
appreciates the opportunity to review the draft statement.

Sincerely you

J. A. WEISS
Chief, Engineering Division

=&T0A
3SS7 78 _,9
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Draft Envirormental Statement

Green County Nuclear Power Plant

N.Y. District Corps of Engineers - Comments

1. Section 2.22 - A discussion should be included detailing the tourist. in-
dustry in the surrounding counties. Any impact of a nuclear plant on the tour-
ist trade should be discussed. Would alledged dangers, be they real or imagined,
adversely effect this industry?

2. Section 2.3.2 - Has this determination been made in conjunction with the
N.Y. State Archeological Council and the N.Y. State Historic Officer? Evidence
of such coordination should be included in the statement.

3. Section 3.4.5 - Work discribed in this section will require a section 10
permit. Depending on the method of dredging and placement of fill, a section
404 permit may also be required.

4. Section 3.4.5 - The navigational aids to be deployed regarding the discharge
structure should be discussed.

5. Section 5.5.1.2 - The visual impacts of the cooling towers on the community
should be discussed.

W

U. S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

REGION ONE
Leo W. O'Brien Federal Buildng - 9th Floor

Clinton Avenue and North Pearl Street
Albany, New York 12207 50 -5 4?

April 7, 1976 N REPLY REFER

01-36.4B

U.S. Nuclear Regulatory Commission - -j9
Office of Nuclear Reactor Regulation . r"Washington, D.C.

Gentlemen:

Subject: DEIS, Green County Nuclear Power Plant, o/Power Authority of New York State;
Catskill, Greene County, New York

We have reviewed the Draft Environmental Statement and three volumesof the Environmental Report - Construction Permit Stage (includingrevisions 1 and 2) which you released in March 1976.
We offer the following comments:

1. A copy of the Environmental Statement should be submitted to theNew York State Department of Transportation for review as many oftransportation issues expressed in the statement should be coor-
dinated with them.

2a. Section h.h.l hruical Imacts - Under the Federal-aid HighwayProgram the individual States are responsible for the initiation,
plnig, design, and construction of highway projects. Therole of the Federal Highway Administration (FENA) is priaryone of review and approval at various stages of project develop-ment. Therefore, the upgrading of any roads or intersections onthe Federal-aid or State highway system should be initiatedthrough that agency.

b. We are concerned with your proposed alternate of providing atemporary interchange with the New York State Thruway. Anyundertaking of this nature should be done with extreme care toprovide proper safety for the traveling public. The specifithe proposed use of the New York State Thruway shouldbe coordinated with the New York State Department of Transporta-tion in accordance with the requirements of our Federal Highway

3623
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2.

Program Manual 6-1-1-6.

c. The park and ride shuttle bus should be encouraged as it could
provide meaningful improvement of the traffic conditions on
Route 9W. We also suggest that you consider the alternatives
of providing meaningful incentives for employee car pooling.
This should include a "match up" service and priority parking
for car pools.

3. Section h.5.2.5.Staff evaluation - As we have stated before,
any comprehensive program to reduce traffic congestion should
be coordinated with the New York State Department of Transpor-
tation.

Sincerely yours,

Yic rE
Division Administrator

cc:
Rex I. Wells, Chief, Environmental Programs Division, Washington, D.C.
Bayard S. Forster, Regional Representative, New York, New York
The Council on Environmental Quality, Washington, D.C. (5)
The Office of Environmental Affairs, U.S. Department of Transportation

(TES-70), Washington, D.C.
R. E. Kirby, Region Administrator, Albany, New York

AGRICULTURAL -- WASHINGTON, D.C.
$Vh RESEARCH 20250

SERVICE

UNITED STATES
DEPARTMENT OF
AGRICULTURE

OFFICE OF ADMINISTRATOR

April 15, 1976

r~~~.
Mr. We. H. Regan, Jr.
Division of Site Safety and

Environmental Analysis
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Regan:

In response to your letter of March 11, we have reviewed

the Draft Environmental Statement related to the con-

struction of the Greene County Nuclear Power Plant and

have no comments.

Sincerely,

H. L. Barrows
Deputy Assistant Administrator

3"9

-o-

I ,V "' -
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
700 East Water Street, Syracuse, New York 13210

April20, 197

Mr. William H. Regan, Jr.
Chief, Environmental Projects Branch 3

Division of Site Safety and

Environmental Analysis 1 3 J
U. S. Nuclear Regulatory Commission0

Washington, D. C. 20555

Dear Mr. Regan:

This office has reviewed the Draft Environmental Statement related -

to the construction of "Greene County Nuclear Power Plant, Power

Authority of the State of New York, " published March 1976 and pre-

pared by the U. S. Nuclear Regulatory Commission, Office of Nuclear

Reactor Regulation, Washington, D. C.

The items of concern to SCS have been adequately covered in this

statement.

We appreciate the opportunity to review and comment on this project.

Sincerely yours,

Ro L. iard
St

7
Conservationist

cc: R. M. Davis, Administrator, SCS, Washington, D. C.
Dr. Fowden G. Maxwell, Coordinator, Office of Environmental

Quality Activities, Office of the Sec'y, USDA, Washington, D. C.
Council on Environmental Quality, Washington, D. C. (5 copies)

4032
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DEPARTMENT OF TRANSPORTATION
MAILING ADDRESS:

UNITED STATES COAST GUARD U.S.COAST GUARD (G-Ws/73)
PONE: 202426-2262

So-S'I99 2 P

Mr. W m. H. Regan, Jr., Chief
Environmental Projects Branch 3
Division of Site Safety and -z v

Environmental Analysis - J
Nuclear Regulatory tammission
Washington, D. C. 20555 '+. %.

Dear Mr. Regan:

This is in response to your letter of 11 March 1976 addressed to Mrs.
Conner concerning a draft environmental statement for the Greene County
Nuclear Power Plant, Greene County, New York.

The concerned operating administrations and staff of the Department of
Transportation have reviewed the material submitted. The Coast Guard
had the following comments to offer:

"PLANT DESCRIPTION:

"If there is any possibility that radioactive materials (fuel or
wastes) will be transported by barge on the Hudson River, the procedures
involved should be discussed in the final impact statement, and the
consequences of a hypothetical accident should be described in Section
7.2, Transportation Accidents.

"The values for the amount of makeup water and blowdown given in
Section 3.6.1.1 do not coincide with the values given in Section 3.4.1.
Also, the first paragraph of Section 3.6.1.1. implies that the concen-
tration of the blowdown will be a maximum of 4.31 times the intake
concentration; however, Table 3.7 indicates a blowdown concentration
approximately 8 times greater.

"Table 3.7 should specify the flow rate used to derive the values
for incremental increase in }hdson River concentrations of selected
chemicals.

"RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY:

"All projects using the Hudson River have a cumulative impact on
the Long-term productivity of river waters. Although it is stated that
discharges from the Greene County Nuclear Plant are not at a level high

A-i
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enough to cause significant aquatic impacts, they will reduce to some

degree the capacity of the river to assimilate additional pollutants.

The final statement should consider to what extent the Greene Qounty

facility precludes the operation of other projects along the Hudson,

particularly in the vicinity of the proposed plant.

The Department of Transportation has no other comments to offer nor do

we have any objection to this project. The final statement, however,

should address the concern of the Coast Guard.

The opportunity to review this draft statement is appreciated.

Sincerely.

Captain, - < 
::.LL

Ds~yCh112 O(1

Environment snd p2

J dirctiofof tia Cci Hlflt

Geothermal Energy Institute
1000 NORTHPOINT, 1704 SAN F C , 94109

DONALD F. X. FINN
MANAGING DIRECTOR Ap 29, 1976

MAY3 i976I( u.s.c P sw ' 3

U. S. Nuclear Regulatory Commission5' - s.

Washington, D. C. 20555 Ks

RE: Proposed Green ounty, New York
1191 Megawatt nuclear power plant
NRC Docket No. 50-549

Gentlemen:

We offer the following comments on your March 1976

draft environmental statement related to the proposed construction

of the Greene County nuclear power plant for your consideration:

1. Page 9-3.

A 60-80% plant capacity factor is optimistic. A 50%

case should be considered.

Projected long-term borrowing rates are higher than

the 7% rate used in estimating costs.

Is the cost of a second "in-fabrication" fuel core

considered in estimating costs? Are safeguard and nuclear safety

costs considered in estimating costs?
The cost of nuclear fuel does not consider escalation

clauses which are now usual in fuel supply contracts.

Are insurance costs considered?

2. The statement at pare 9-4 that dry steam reservoirs

are known "only" in the Larderello - Monte Aniata region of Italy

and The Geysers in northern California is not accurate.

There are dry steam fields in Japan; Dominica, West

Indies: Greece; Africa; Cove Fort - Sulphurdale, Utah; Coso Hot

SPrings, California; Mt. Lassen, California; and in several other

A-8



areas of the western United States.

3. Page 9-14.

As of April 1, 1976 the U. S. Geological Survey

had established 97 KGRA's and 16 KGRA additions in 12 western

States, including Arizona and Colorado. (3,049,873 acres).

4. Page 9-4

No water is bottled and marketed from Lebanon

Hot Springs, New York. You are confusing that operation with

SandeSprings, Massachusetts.

Together with our colleague, James. R. Centurino

of Weston Observatory we have identified a series of seven

thermal springs between Lebanon, Willamstown, Massachusetts and

Burlington, Vermont. Our studies suggest that this is a large

thermal reservoir with higher temperatures at depth. See,

Centorino, J. R. , 1975, The Geothermal Potential of New England:

Boston College, Chesnut Hills, Massachusetts.

We suggest that you have not adequately assessed

the geothermal potential of New York. ERDA is supporting research

by the New York Geological Survey. We suggest you contact them.

5. Geopressured zones exist in California and other

states as well as along the Gulf Coast as the Hickel Report

stated a few years ago.

In short, we find that the NRC staff continues to

downgrade geothermal energy resources and is not adquately

reviewing them for decision-makers. Dr. Robert W. Rex has

publically stated that there is geothermal potential in the

geothermal gradients of New York City and throughout New York

State.

Sincerely yours,

UPTOWN P.O. Box 521
914-331-9300

UIstier Counqt

ENVIRONMENTAL MANAGEMENT COUNCIL c
COUNTY OFFICE BUILDING : KINGSTON, NEW YORK : 12401

April 29, 1976

Director, Division of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Docket No. 50-549

Statement submitted to the Office of Nuclear Reactor
Regulation presenting our comments on the Draft Environmental
Statement related to the construction of Greene County Nuclear
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Ulster cowritm
ENVIRONMENTAL MANAGEMENT COUNCIL

COUNTY OFFICE BUILDING : KINGSTON, NEW YORK : 12401

This impact statement seems to be a bit out of date; for example, Section

2.5.1.1 discusses river flows up to 1971 when data up to 1975 was and is

readily available from the same sources used in preparing this report. The

new data does not change any conclusion, but still it seems beet to use

current data when it is so readily available.

In section 2.5.1.2, the water added by tributaries of the Hudson is

considered, but evaporation is ignored. On a hot summer day evaporation is

significant and can cancel or more than cancel additions from tributaries.

Section 2.5.3.1 discusses river water quality. Table 2.4 summarizes the

date. Additional data from Water Resources Data for New York; Water Quality

Records by the U.S.G.S. should be added. For example, radiochemical analyses

and pesticide analyses are available.

Since the present reactors at Indian Point are apparently adding radio-

chemicals into the Hudson, the impact of these pollutants can be studied and

the conclusions of such a study applied to the G.C.N.P.P. It is desirable

that this be done as a significant impact is possible.

The cooling water discharge into the Hudson will be somewhat polluted.

It will contain EDTA or a similar agent to prevent scale formation, chromium

to prevent corrosion, chlorine to kill bacteria and perhaps a fungicide to

prevent rot* in the towers.

Chromium discharged into the river exceeds federal standards and recent

reports indicate that chromium pollution around cooling towers is a problem.

Dilution does not seem to be an adequate method to mitigate this impact.

Certaihly ph control will not work if dilution is the solution as the ph will

be that of the dilution water not that of the effluent. The chemical basis

for assuming precipitation of heavy metals should be given in detail. Final

metal concentrations should be calculated. The staff's judgement should be

checked by calculation or better yet by experiment if possible.

* Rot can be avoided by using asbestos drift eliminators. However, if this is
done the impact of asbestos in the air should be considered. As these parts
age they are known to pub asbestos into the plume.

UPTOWN P.O. BOX 521
914-331-9300

April 29, 1976

Director, Div. of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Gentlemen:

The Ulster County Environmental Management Council is very concerned

about the rapid development of nuclear power plants in view of what we
feel are operational and health and safety problems that have not been
solved. In our appointed positions as an advisory Council to our County
Legislature, we have taken an active interest in studying these problems
and are gratified that we can submit our concerns to your agency regarding
the Greene County location.

There are many aspects that we have not discussed, but trust that
our comments will be acknowledged as pertinent. It seems important to
suggest a most thorough study of the PCB problem. It is newly acknowledged
and this DES could not address itself to that situation. I have submitted
this concern to both our Regional Dept. of Environmental Conservation in
New Paltz and directly to Mr. Ogden Reid (just resigned) who had referred
it to Mr. Ted Hullar, Deputy Commissioner. The possibility of PCB's being
contained in the plume from the cooling towers using water from the Hudson
River had not occurred to them and they plan to investigate the matter
immediately.

In view of the questions submitted by our Committee on material not
included in the DES, is it possible for us to receive this information
when research is concluded so that we may be given the opportunity to

respond to the results of your studies on these matters?

Y 2s truly,

Shirl . K bran
Chei of Energy Committee

SSK
Enc.

100% Recycled Paper

A-10

(Page 1)HYDROLOGY



(Page 2)
HYDROOGY

COOLING TOWERS

Entrained chemicals in the cooling tower plume may be worth more study.

The Hudson contains PCB's now and most likely will until the tons of these

chemicals on the bottom are removed by man or the river. PCB's entrained

in the plume will enter land ecosystems they might not otherwise enter. The

impact may be significant.

Cooling tower plumes are determined using models. The accuracy of these

models has to be questioned. A full study of accuracy of the predictions

should be included. This should include errors in data collection as well

as errors inherent in the model. This should be backed up by comparisons

on actual and predicted plumes at similar plants in humit temperate climates

like New York.

Impact of water use on the river is based on average flows of droughts.

The impact of the plant on a day of low flow such as the 882 cu/ft/sec 
flow

of September 2, 1968, may be much more significant. Impact study should

consider these worst cases to see if the impacts are acceptable or if plant

shutdown will be necessary.

In general the impact statement needs some improvement. Mostly base

line data is given and impact is based on judgement when predictive tech-

niques could be used.
Submitted by:

Dr. Stephen J. Egemeier
Prof. of Geology
S.U.N.Y. at New Paltz

SUMM4ARY AND CONCLUSIONS 3f and 3.5.1.5 (Page 1)

As part of summary and conclusions 3f. "The estimated integrated dose

to the population due to the operation of the plant is 28 man-ress/yr.,
less than the normal fluctuations in the 21,000,000 man-rems/year background

dose this population would receive (Section 5.4.1.).

Yet in section 5.4.1.4 the staff concludes that "a value of 450 man-rems
will be used for the occupational radiation exposure for the single-unit

station."" There appears to be a contradiction in these two figures. In

addition the staff mentions that there are some factors which will increase

the dose to plant workers but they do not specify what these factors are.

One assumes that the added dose to workers will come largely from the staff's

conclusion in 3.5.1.5 that only 340 Ci/year of tritium will be released and

not 1200 Ci/year as estimated by the applicant, as the staff concludes that

10% of the boron recovery system distillate will be discharged. Thus 960 Ci/year

are not to be released outside the plant according to this bookkeeping and yet

there is to be no net increase of occupational exposure because of other un-

specified improvements.

Nuclear Safety, Sept.-Oct. 1975, pp. 614, "Occupational Radiation Exposure

at Nuclear Power Plants", shows curves of annual total body exposure in man-rems

with years of operation for both PWR and BWR. In the case of BWR's the authors

conclude that there is a definite increase of exposure with years of plant

operation. A similar conclusion can be made from the data for the PWR case.

On what basis does the staff conclude that with the implementation of

the regulatory guide and other guidance that occurrences such as the "replacement

of a section of pipe in eight downcomers" will not result in the "job requiring

2000 men -- receiving a total exposure of 3500 man-rems over the 6-month period.."

as mentioned in the Nuclear Safety article, since this was the result of faulty

design or workmanship.

The dose limit as set forth in the Federal Register, June 9, 1971, is

10 mrem/year at the site boundary for noble gas emissions. Yet J. A. Thie in

Nuclear Safety Volume 14, No. 2 "Low-Level Environmental Monitoring by

Fluctuations Analysis", indicates that the background from cosmic radiation

gamma rays is 100 mrem/year at a site boundary. Much existing monitoring

equipment is unable to measure with accuracy 5 mrem/year on a daily basis

emissions from the plant as the background fluctuates in amounts well in

excess of 5 mrem/year day to day.
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SUIOIARY AND CONSLUSIONS 3f and 3.5.1.5 (cont'd) (Page 2)

The staff states in section 6.2.2 that "An evaluation of the applicant's

proposed operational monitoring program will be performed during the license

review...". Does this include a careful study of the limitations of monitoring

due to background?

Section 7.1 POSTULATED ACCIDENTS INVOLVING RADIOACTIVE MATERIAL

It is not clear from reading Section 7.1 whether the probabilities found

to hold for the various postulated accidents were in accord with the Reactor

Safety Study draft. Since that study did alter the relative probabilities

and also included new more relative postulated accidents shouldn't the

postulated accidents be chosen in some meaningful way from that study than

from the "Standard accident assumptions and guidance issued as a proposed

amendment to Appendix D of 10 CFR Part 50"?

If this was done then one can consider data for table 7.2 in light of

correspondence with EPA and indirect criticism of the reliability of the

fault-tree analysis as providing absolute criteria of the APS study.

At the present time the nuclear fuel cycle seems to be in great

difficulty at the reprocessing plant level. None are operating (Barnwell,

South Carolina; West Valley, New York; and Morris, Illinois) and although

spent fuel is being shipped to these locations their storage facilities will

soon fill up and then spent fuel will have to remain at the reactor (as is

already being done) as reprocessing is not proceeding at either of the three

locations and does not seem likely before the 19
8
0's.

The Rasmussen report in Appendix 1 Section 5.1,5.1.1, 5.1.2, 5.1.3

discusses accidents involving loss of spent fuel pool coolant and largely

dismisses (however the consequences of accidents with spent fuel are .very

serious) such accidents as very unlikely. There is no reasonable assurance

at this time that reprocessing plants will not be plagued with shutdowns

and inadequacies way into the 1980's when this proposed plant is operating.
In the light of the present problems with reprocessing plants should not a

more realistic assessment of such accidents be incorporated into this draft

environmental statement.

Submitted by:
Dr. Alan Harkavy
Prof. of Physics
S.U.N.Y. New Paltz

Critique on Ecological Aspects Related to the Contruction of the (Page 1)

Greene County Nuclear Plant

pp. 2.14 through pg. 36.

Section 2.7 Ecology
Coverage is rather thorough of terrestrial and aquatic habitats, though

a few points should be commented on:

1. Table 2.6, p.2-21. Easter cougar, Felis concolor cougar, is not only
endangered, it is, and has been, extinct from the region during this century.
In regard to timber wolves, it is highly unlikely that they would venture into
this already busy area on the shores of the Hudson River.

2. The stress on endangered species probably would be minimal, since
their occurrence is not strictly local in the area of the proposed nuclear
plant site; hence, reference to these endangered plants and animals is
superfluous.

3. Reference is made to "Dogwood Shrub". Several species of dogwood are
shrubs.

pp. 4-4, 5,6
Section 4.3 Ecological Impacts.

I am impressed with the detailed care that is promised during construc-
tion and afterward to minimize runoff, erosion and unnecessary removal of
existing flora, but I am distressed that the preferred corridor will necessi-
tate the removal of 8.4 miles of heavily timbered land comprising about 234
acres. Could not alternate routes have been selected which would have a
lesser impact on vegetation? Likewise I am troubled by what to me appears
the complete destruction or alteration of the 16 acres of the various onsite
water bodies. Proximity to the Hudson River is important to the successful
breeding of many species of estuarine animals, and this site would reduce
aquatic habitats by 16 additional acres. (0th r tenatives should be considered

to burning
pp. 5-24 thru 33

Section 5.5 Nonradiological Impacts on Ecological Systems.
I would detect a possible serious flaw if there is an error in the

prediction of ground fog and icing. If this condition were worse than
predicted, then apple scab could be much worse, plus other fungal diseases,
and color of fruit would not develop properly.

Table 5.15, p. 30 estimates the annual losses if ichthyoplankton due to
entrainment. This loss certainly is not negligible since it accounts for the
demise of over 5 million Alewife/Blueback herring alone per year. Survival ofmany fish species does not exceed 2 per cent to fingerling stage, and removal
of 1.46+ per cent of existing species cannot be regarded as negligible. In fact,
in the case of white perch it would be as high as 8.59 per cent. One should ask,
how would entrainment of fish over a period of years affect populations of com-
mercially significant species?
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Critique on Ecological Aspects Related to the Construction of the

Greene County Nuclear Plant

Section 6.1.3 Ecological.

From all appearances monitoring (past, present, during construction
and during plant operation) seems to be adequate.

Section 6.3. Related Studies.

Several independent groups have an ongoing monitoring program on the
Hudson River itself.

pp. 10-1,2. Biotic effects.

Revegetation of devestated areas will take years. In the meantime,
other already crowded marshes along the west bank of the Hudson will be
required to take these displaced animals. One would speculate, then, a
period of 5 to 10 years before animals returned, even after the plant was
completed. Permanent destruction of terrestrial and aquatic habitats
certainly is not negligible.

Submitted by:

Dr. Selden Spencer
Chairman Biology Department
S. U. N. Y. at New Paltz

Page 2

POWER REQUIREMENTS (Page 1)

8.3.1 Energy Consumption
Both PASNY's projected average compound growth rate of 6.8% per annum,

and the New York Power Pool projection of 4.2%, do not reflect recent, present,
or likely future trends.

The References for Section 8 indicate that there is a serious information
gap in the DES. Most of the references are over three years old, and the
entire section Section 8 suffers from an inadequate understanding of this
most recent period.

8.3.3 Impact of energy conservation and substitution on need for power

This section does not present what by any stretch of the imagination could
be called an assessment of the impact of energy conservation on the need for
additional power.

PASNY and the NRC staff could benefit by a careful study of ERDA's newly
revised national energy development plan, in which conservation is now given
"the highest priority," putting it on a par with the development of new energy
supplies.

8.3.3.1 Recent Experience

The DES admits that PASNY's previous projections have been inflated by
8.5%, and that "much will depend of course on the future decisions of consumers
and governmental agencies." For a recent assessment of the conservation poten-
tial, see the FEA-sponsored study by Denis Hayes, Energ: The Case for Conser-
vation (Worldwatch Paper 4, January 1976).

8.3.3.7 Conclusion, conservation

The DES statement that "even if conservation measures are effective in
reducing the demand for electricity in the 19

8
0's, it is desirable to add

nuclear capacity to reduce the amount of fuel consumed by gas- or oil-fired
units," completely ignores the option of coal. See comments on 9.1.2.1. If
coal can be economically substituted for oil or gas in older plants that have
been retrofitted to permit coal combustion, then there is no justification for
adding unneded nuclear capacity.

8.4 Staff's Assessment and Conclusion

The prime deficiency of this section is that it rests on the deficiencies
of the previous sections (see above). The main logical argument employed in
this section, namely that it is better to build a plant too soon than too late,
is hardly a sufficient justification for building a generating facility in the
first place. Rather than merely glossing it over, the DES should more carefully
discuss its finding that "forecasts which are too high can lead to the construc-
tion of underutilized generating and transmission capacity, resulting in higher
costs of electricity and inflationary pressures on the cost of capital financing
as well as higher interest charges if construction is stretched out over a large
period to avoid underutilization of capacity."
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POWER REQUIREMENTS

9.1.2.1 Energy type and source consideration

Coal - Table 9.1 represents a comparison of generation costs of electricity
for the GCNPP and an equivalent coal-fired station (with SO abatement) for
1983 operation. The mills/kWhr for nuclear and coal plants, operating at a
60% capacity factor, are given in this table as 26.8 and 39.6 respectively.
Both figures appear unrealistically low. In general, the data and assump-
tions used to generate these figures are outdated, unrefined, and strongly
biased in favor of nuclear.

A more recent comparative analysis of nuclear and coal generating costs
can be found in the testimony of Charles Komanoff, Energy Projects Director
for the Council on Economic Priorities, before the Connecticut Public Utilities
Control Authority, February 27, 1976. His projected generating costs for
nuclear and coal are 42.3 and 48.5 mills/kWhr, using somewhat different
assumptions than those employed by PASNY.

The CEP's study also points out that the unit-year average capacity
factor for PWR's over 1,000 mW is only 47.9%, while Komanoff's cost estimates
conservatively assume a 57% levelized 10-year capacity for nuclear plants.
Using the capacity factor of actually operating plants, the cost of electricity
from a coal plant would be lower than for nuclear. The balance appears even
more clearly in favor of coal when one considers the fact that capacity factors
for large nuclear units tend to decline by about one percentage point annually
after the fourth year of operation.

9.1.2.1 Municipal Wastes

This section inadequately assesses the potential of utilizing urban
garbage and residential sewage as a source of energy. The bioconversion
potential of feedlot wastes, agricultural residues, and the by-products of
forest industries is totally ignored in the DES. Comprehensive resource
recovery programs, including the recycling of glass and aluminum containers,
are not given adequate discussion. The References for Section 9 indicate
another serious information gap. See, for example: Robert H. Williams, ed.,
The Energy Conservation Papers (Cambridge: Ballinger, 1975), chapters 5 & 6;
Robert G. Schwieger, "Power from Waste," Power, February 1975; U.S. Environ-
mental Protection Agency, Second Report to Congress: Resource Recovery and
Source Reduction, (Washington, D.C.: G.P.O., 1974); Bioconversion, Hearing
before the Subcommittee on Science of the House Committee on Science and
Astronautics, June 13, 1974, No. 40; Proceedings of the Bioconversion Lnergy
Research Conference, NSF Grant No. GI 39215, 1973.

Summary and Conclusions

The conclusion that "only a coal-fired station was a viable alternative to a
nuclear station" is based on a very narrow set of assumptions and methodologies.
A generational mix of different energy technologies was not even considered, nor
are they viewed in conjunction with various possible conservation strategies.

Submitted by:
Dr. Peter Brown
S. U. N. Y. New Paltz

Athens, N.Y. 12015
Anril 29,1076

Director, Div. of Site fto
and ?rvlrornertl AXlhot'
P.S. 9ucle-r 3o^letorr ^--ision
Office of ,'unl,,r 1 -po

t
or 9eulction

Nte'i"~ton--2.3. 2000

3
S EI YN

5..

De^r Sir:

I h-7v read the dreft E.vironntal 9t!:t-ent rclted to con-
struot'o- of nrn-e 7ont- 'Thole'r Dower Plant Pover Authorit- of
the State of New vork Doocet #50-549 and I will -ive the following
co-,ents as on intervenor to the proi-ct:

There oo-rot be P. te.lt of fulfillert of oanh -nn-tion as
truste of tie e-vironrent for s,,coeetin- -n- ton, sine no^le

o ^'*o l-"e on1 nnuUettnn of r-di c-'vi h 'he" tre
-either sofe, heelthfi, ,or astetin-lv -nd nit1-.ll- ale-.sin-.

Schools i. s fi-le,i1^ rodirs of +h- olent are too olos, in
-se of ^aies-ts. There is no c"ink rnn +o -- acu e the-.

2.2.1.1 The =udso- River wator rill ' v--d b' 10 ol-nt ^s

u at - for the n-olin- to:;-zo ^: + rill be "etu-d stoile
of f, olr'tons end sli-htl- radio active 'e ides. 'h cooling
to-ra i-noeol of -ater vaeor ra- ziso oollvt -o-s -rd strerts
i- th vicini.y. A cortiuo"s *,o of thn rive ,^a :'"ill h-r the
f-sh in tha river -nd drive A-erica- shad, srined bess, m q,,.
fish. -tn. met of the "udson River, also .-- in- ui s h  

H,'-l- 'osed
=tor-or coo'oletel-.

2.'. 0 . 3 'he for distributed b' 
t
he noolin- :ill ^ a

*a^^e to the hoatinc in the Nudson i-r. Since tas 'e is
s'oletec to froesing conditions end steao- hS, h l4

wl- :"ro thick con:_tio. "eeotall" o^ 'n ^-

e11 bo the htnh'n-s. "he desi-r -- re +h
0

.-. a non-ny i-
070 -e--ts I+ use- v00, 00 "llors o-r -i . ".'h cloud

^^o'ltn- e'e- dre-as 19,700 -o- and is dischr'od dorstr=

ofcio- tee It e' e ,e r, of 7.000 -m", ,o ehtt 11+000 '-

dn-os, o----o
.o*: 40,t)70 ,- il wa. " o ethro'-nI, a 'h d- ,s .- d

-oistere ' +o the Pir.

-5 ,^.dio-eta" -e-l '-i11 *e 'roivned c ss'o-. ;^nl

,o-., .-- ou- "d lionid rediosntiv ^ t, -:-ill ^ She frt
eta 't-, -h w -,.h this te is amnronese - ot+'orod

1-n -to iice c,
1

-e, " of re - '-' -yo re

hP.z -n- ane i^ 'he cows -il , {- the ve'etohl - -d
Dioeheoed i 'to the rive- the- vill 'e i^ fis n. 0lnkt^^.

.,Z.5 Trrhi-e ',uildinr -?le, 1.:- ll ^e filtered ^^d
- 3^ r+1- into -' - i ' Pn re mPe =tls - rl o ,;Ps,

co^-+ nt^,r i- ' io' le'-a'-s. rdi-tio- as f'en th in

r, 1, _ - .

?+^ -h't he -t sc _ r oT "t I.e , '~ .c..0t b -'71o
t'o o' a ^~ _ _ -t' ,-u- "^ ^.^-.
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Director, liv. of 'it' sfet
Octi1 29. 1976

Pae 3
1.5.1 Lo," leve

ll 
's"t c"-n e -ered suita-bl fo dischar-e

fror the site b' dilation alone. '"hie is obisctinnable.

3.5. Solid 'sta th-t insists of ":et" and "dra" solid
wstes is v-r" lo- lired and contains Os-114, 3s-137, os-5?, ,s-r0
"'d '3-55. 'iaht now there is -o lace for thio 'aste cnd 347 con-
tainers of :et -aste 'reer in 'd rear out lust from one clant sent
over the hih-avs "n" b-, rail to b'rsrina oces is much too much
risk. One 55 "lion a"-l in an accident can do er'oa'ch da rtge. I
do not think that the solid wasta erstem is acceatabl,. 'e rnnot
leave to future cnentions radioactive :'oste to be rrraed forever
-ith the risk that it eve't'ally corodes throu-h the cont-inas
irto the ~romrd and the e:ter.

3.6
S. .- Th effluent fr- Oh' sewore of 2,100 s:ork-rs d"i'- con-

struction sill be dienosnd .ft'r chloril-tion thrurh th- cooling
towsr blowdonr. Oven with chlorinstlior, it 'ill be a nollut nt it
the river -n cn cau-e illness. one-'dioaciA"s ::te -:-ill is-
char-s too -en chsiorls into the "udson "iv-r, osoeciall' chlorine
ond sulfuric .ci', nhosohrt's, "itrtos, Pcnia, etc. It will kill
the river for the fish industr-.

3.7.3 The addition of n', tr-srissi'n lit's 'ill -ke iO'nt-
T ces r:ith -adio 'nd tele-ision ^n -he u-l" look of the li"

will etocil "reene 7ou't-, 'a it is, ,lrnd to" 'an herdl- 'k'
a cat-ra sictu-e without the, :tic'-irg out ov-r th" woods and hills.

4.1.2 211 ,c-so of forest and -n? 57 "c-es of brshl-n' -:ill
oe s'"oed. 'his will destroy the habit-t^ of bi-d - :tldlifo

a-d the roads -e-,d through the woods will creet -d 'l"'nls thet
will also c-u-e -roion pnd on -oh' hills r'no'. ""' --ill also cut
throu-+ fa-l-"d "rd cause sazerdc.

4-."-.Z -oat of the relocated -ork-rs -a" live in tr'ilrs. "h'-e
!o "o t9x erofit from tr-il-ts o" whn-ls. 'ber: 'B no 1-r-er

f'ndin- 'r schools. This rans th-t th' "alit" of th' school- ill
en down for the s+'dente of the co-unity. .ot"iti"s sc" "a 'rt,

-us'c ed mv'e -", will tc~e +o b" -ertailed to -- 're r-rn olessroo's.

4.4.4 I 'o -o' believe that -" - -'"s :rill b"- ho- for -0
- =-':s-ot w sre of e-,l-ert. ;o - ahre -ill be ^o '-' for

'c-

"2 " e Offects of "'' .. l, i 1 - a; ,". , ,0{2, '-t,
- d 

1 "ot -eso r-iil 
p- +te 

:i3. ;al

-"'

-
.3.'-.1 'o''n '1 '" -'t ' " _'-'- -+,.' -- '-" "l ci' n._-._^ -- - _-' +,' 1 -'ih

5.4.1.1 The """in- of the -onosure nath-" of radioac+ivit7 to
,an shes o" 'he st-ft n ers P ch s-,'osure calr nnd calls it

-t-anl, hut "her 're d-i'"r exnosu-es "'u co-cted together the aresot so nd there is tht factor th-t so-e persons 'as -ore
se-itive Ioan others. A ver" h-plth" aod" 'a "e 'hL to rsiectsome of them. "o- e fr-aile neonle will suffer 'oncker fro- +he

effects, ssns-ial'v elderly neonle an chillre- ned the fetus in
Ohs -0th-as we-. he level in-est-d ""~'1 be toch lrrasr :han what0's st'-ff calls-i "'wsl, if"n"-'c ht"nto a -n inthe 1 i ma, f oucor-i'er that rou , m,,t sore in

the -ilk, The -i, th" fruits -n" veetoleas. tl" fish, the e--sao ,"i-"nas <~, from he ':"-oshee. Plan- '-oroers -o7 "lso -'t'o than the 450 re- in 'he n1-t t"-ou-h -ilo, food

5.A.1.1 Ih' lor---r-e roc+ion of t -ore nlts aloe- the""a" 'iv-- 'ill oeate e.n ove-rln''- of n-dioective doses like so:

fr

rU ."rr \ N\

1 -
-1 "

There ;ill b' -o ,'t-- e"a f-om
it. I a" oni-ion, ncl,,r
ol'nts -: rot be built '"-ore.

0 

e u"a gO c .a

F"4-2" If e-ni-1- i hf; l-' receive hi--h -r -.o- 2? o: d -',-l r-i t ' r-seiv - ' --

- 1 h "h n:i'lls o -ni-ls alor - Oh '-h:- s is "h-t nr-l -h- n- "o.~ -,rot, 4 s-: e -s :; d^ not ned -o eo 1i. 'do no he? sent -e Oth ' their' shoul l-s 1 c+ia o- - ho -^ ,l1t , nd -ee snes,i, . yi- -r - -. ,:anedh,-n^.inis 
.1nzt dtr nfrX512 i -:1'e-o + n h st fin- -rh

n e i'-+ ,a". '11 alets -ad onino - - - 'oded o' '-1'--'

---y'as "'-n tha st-ff -rt ^ - ,
'"a1% '- 'e -, .. : s' 't " ' ' 'ih::v , ,r t"e olan' .,-:+h 3i.,s b -" , ^.t ^nr t m -i^- of __h s'n :';ll -o- a e- -eu h l n n

"'a l""o"'-l h c & ' -o -"on''a'- hs -as" l ""f'r " '

"0re 'u' - - -- "e-t-

n o l" h n ''e s'n- It o"'- -, - -
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Director, Clv. of 3ii Srfe+"
Anril 29, 176
Pa'e d

The chenicals in the blowdown -a- not bo se rapidly dilated as
the stoff ses, since -h .eohels broadcast i- the wind and w-ters of
the earth. The- are rdistri1uted but -. ' dissin-ted.

r.6.4 I ta- lose -ill he felt b the tesns and vill-re sin^o
Ffl" ontv nave ta- es ot t'- cor-ent ,orth of the nronertv acoAredt

for the oronosed nl'rt.

5.6.5 The snorts clubs -rd h'nt'ro rill feel the innoct Cf the
ni-nt beoe- orc is lcts of du' -"--' -- --J deer in thet section.

7. Since sll T-ti"" end new clarts 'n +he dr--in- '-'-d
Pre deei'ind sitt-er to the Town's P-r- "1"le tlant in Ath-"s,
Al-bae. -'Ith eenor- fret in C4n^ -rd e-fat- Vert. -n re-v ^roler
clen+ should be b-ilt -otil th-' ,re nemnletel' -dai-od - X11
sefety feat-rs a- -nlete '-d t-st-d for Thsctr+e arfpt-, ,,,e

really is not noesible, since -ha h^r- e-ror c" fallt^ "' ain
,ont are -lw-es nre^e . Tb-re -h Te -oo n-rcbbiltes of 's'l-
'ore P-d ^iscelnl-iros. th-t the risk is -eh ton hi-h. Vre should
no oleo -- ne with the life of who!- co-,uri+is.

The c-nseue-o sa of acoid--
t 

oncorenc-s i, class o tht - ld
be termed s-vere, ho-ever the on-hilit- of their ncccrr'c-^,4s sc
s-all thet the -'t talon - on--c"'-- I' i-- -trff. Tt old jr
toorror.

h.2 h tre-s,-thteon of m: ste on rsil --- ^,c'f'r'e- '^d-es
h4+-wevs is dn-'er^o-s. So f-r, ol-- she-^ 1,' Er .^ted 1'_~ .

eocni'deta. Luc' -, not Wines hol:.

R. There is -bslutel" r, need for the nl-nt. "h- n
1

-n-s
we too costl' to build. -uco -ore ^otl" to . ^

efficient. '-re shat d-werthek .. o^it-. ^he.,1 rh 3C -5

"e-rs. ho ,tk =we .^t- 1.-i, tb-+ -evr^ e -- s le f rtil-
o used -fec the ol-" -ni-es. TO is -e-t-ul-o no ; -i vst-o--t

when -fter 30 -erc -e h'er to ,tnrt all oer -- i -" so-1 1rcnd
after lend. 'h-t "ill Ct-e e-erti-ns have to leok -t

^lear ol-ot cs-te'i-s.

h-"e 
t

o 1--rn 'o -Cr"--ee a ' use ex-i-in- foss' f"el olcn+s,
with fl wheels +h-t a'4u A their ort'it. ' rd fn- n-% nlnts, 

5
hve -o sn-d c -- waste-d o -he r-l<. -o to , , - d "od
alt-roo-

t
'ns, l +v.he or-, The v-es, -Pot A , nv

o'e. ^Th techniou e are here. I-- the -on' is not aoro-ia'ed.

Sol-r -,-ce -lro-i- -r-iaes ho"-- -- th 't . T' -1 the
water alore Ce -1" b h-ot-d soler no"-- or r-o+he--',, - ah--t
evi"- of electricity would7 result. ^o " - l .+. -:eul' b, isdd

for . lr":- time.

1e.o r r--e aa- e-- --t n'a aaits e a - -
rrisor o^ ."e':: "or. "','.e. 'his i= the .^+te-"tio" of- 4 2-h

o-her l-rts -lo-- he ^- - - e s- ' - _i-" '

-- C '-~- -- ,,ie
,e li1e ;-. r,,i-anr 'a s"ni ne ' ra- sh ^_I. " to ,-i n 0
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~ n tedf , .. _e - - :n -. . e -act elo^.- n. -t ish .,
f -hs gn, ^ r - te, r - ri,.- -ith r-di t _-e o,,r ,s

cl' ^'s Cf ,C e- nl-^ts.

irt 9 .of Site Safety
ge 5

The impact on Greene County will be immense. Greene Count4 is
a.vacation land; the resorts and the summer business of te merchants
will suffer.

If the Hudson River with all its beauty and the view of tne
mountains is obscured with cool towers and mile long plumes of water
vapors, and every hill and dale is overstrung with transmissIon lines
people will stay away from Greene and also Columbia County.

Tne Real Estate business will also feel tae impact.

- -," e, Mar n

Additions: ' -ement sext >ate
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Mr. Wm. H. Regan, Jr., Chief
Environmental Projects Branch
Division of Site Safety and
Environmental Analysis

Nuclear Regulatory Commission
Washington, D.C. 20555

8400
April 30, 1976

6 - \\-

efer to:- No. 50-549,
:aft Environmental Statement,
reene County Nuclear Plant, NY

Thank you for the opportunity to review this Draft
Statement.

Sin erel ,

DALE 0. VANDENBURGW1
Staff Director
Environmental Quality Evaluation

Dear Mr. Regan:

Our Milwaukee Office has forwarded the above statement to
us for review and comment as no National Forests are
involved.

Descriptions of environmental effects of the above project
appear to be generally sound and measures taken to mitigate
these effects to be satisfactory. Since much of the pro-
cedure is given only in the applicant's Environmental
Report and not repeated in the statement, a few details are
not clear to us.

Where the new transmission lines "parallel" existing lines
or other established rights-of-way, we assume that the old
and new rights-of-way are adjacent, thus avoiding isolation
of strips of trees between rights-of-way.

We should like to know, when topsoil is removed for clearing,
whether it is stored and replaced when practical. This
practice accelerates the restoration of stable conditions of
vegetation.

Al.~
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April 30, 1976

-

Cw '' ,April 30

Director Division of Si e d Environmental Analysis
Nuclear Reactor Regulation
N R C Re: Dral
Washington, D. C. 2 0 5 5 5 Stateme

Greene
Dear Sir: Cornmen

, 1976

ft Environmental
nt Docket No. 50-549
Co. Nuclear Power Plant
ts/Questions

5. Environmental Impacts of Plant Operation

Estimated population doses are used. Who guarantees that each individual
gets only his "permissible" or estimated radiation dose? What are the long-
range, cumulative effects of low-level radiation on humans?

What if the design objectives are not met after the plant is built - is the design
altered or abandoned, or are the objectives changed to meet actual conditions?

The staff believes all chemicals listed in Table 3. 7 at safe concentrations
after dilution. What will be the cumulative effects of these in long-range
(20-30 years) terms? What effects will PCB's have on cooling tower emissions?

6. Meteorological

The Hudson Valley has a reputation for unstable weather patterns in addition
to wet-dry cycles. What was the cycle during the period of meteorlogical
observation?

8. Need for Power Generating Capacity

Since need is projected for anticipated usage, and since business is decreasing
in South-eastern N. Y. State, would it not be better to consider smaller
generating units for meeting hoped for needs? Theseeould be a mix of fossil
fuel, hydro, municipal waste, to meet the needs as they arise on a much more
accurate basis.

The applicants projection of need, by its very source, must be considered self-
serving. Exactly what has the applicant done through its customers to promote
conservation? What was the NYPP's conservation committee's dollar amount
for reservation in 1972?

Director Division of Site Safety and Environmental Analysis
Re: Draft Environmental
Statement Docket No. 50-549
Greene Co. Nuclear Power Plant
Comments/Questions

9. Cost-Benefit

Suitable hydroelectric sites are dismissed as not appearing to exist in New
York State. Was an effort made to search for such sites? What were they?
Was the Shandaken Reservoir considered?

Wind power is also dismissed for having aesthetic problems and as possibly
changing air current patterns. Towers have the same problems with the
additional adverse effects of radio-active discharges. In addition, wind
towers could be moved or removed as desired or required - contaminated
towers cannot.

10. Employment

The applicant assumes labor will be readily available. The Hudson Valley

is presently a depressed construction area. What happens to pay-scale and

resulting plant cost if labor is not available? If the applicant knows why the
local economy is to remain at levels on which construction worker availability
is based, what are they? (The conditions resulting in present labor availability)

10. Evaluation of Proposed Action

To state that use of environment is short-term as opposed to long term
productivity isa complete reversal of fact. All resources used - renewable
and non-renewable (such as site) are long-term or unmeasurable. "Productivity",

at best, will be short term, or measurable.

What are the social and economic costs of security at a nuclear facility on

impacted communities compared to these costs for fossil or alternate
generating facilities?
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April 30, 1976
Director Division of Site Safety and Environmental Analysis

Re: Draft Environmental
Statement Docket No. 50-549
Greene Co. Nuder Power Plant
Comments /Questions

What fiscal year are estimated decommissioning costs based on? If projected

for end of plant life, what inflation factor? In (1) how long do maintenance

charges remain necessary? What assurances are there of economic and

social stability needed to attain proper maintenance and security? In (3)
where will contaminated materials go?

5. Environmental Impact

Will the PCBs from the water intake be converted to PCDFs through the

cooling system?

Anna E. Wasserbach
Box 2308 W. Saugerties Road
Saugerties, New York 1477

FEDERAL ENERGY ADMINISTRATION
WASHINGTON, D.C. 20461

AF 2 01976 OFIC OF T ASSISTANT ADMINISTIATOR

FEA 76-71

So -S'995o19.6,
Mr. William H. Regan, Jr., Chief
Environmental Projects, Branch 3 e:s a
Division of Site Safety andb '~

Environmental Analysis 9
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Regan:

This is in response to your request for comments on the draft
environmental impact statement (EIS) on the Construction of
the Greene County Nuclear Power Plant by the Power Authority
of the State of New York. Our comments on the subject are
presented below.

Energy Demand Projections

The energy demand analysis and discussion in the EIS are
adequate. The energy requirements for the Power Authority
of the State of New York (PASNY) during the 1975-1986 period
are projected to increase at an average annual growth rate
of 6.8 percent. Peakloads during the 1975-1986 period are
projected to increase at an average annual growth rate of
6.5 percent. These growth rates are greater than the pro-
jected energy and peakload growth rates of the New York
Power Pool (NYPP), in which PASNY is a member, but are
roughly consistent with the base case National Energy Out-
look (NEO) forecast of about 7 percent peak growth for the
Middle Atlantic region, which includes New York. Load growth
projections for the PASNY system include new load responsi-
bilities for certain public systems and are considered
accurate.
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Load Management

The EIS discusses the conservation of electric energy and load
management, citing the influence of rate structures on the
consumption of electric energy and the need for rate structures
that provide incentive to end-users to reduce energy consump-
tion. The statement includes peakload pricing as an alternative
to declining block rates. No discussion of other load manage-
ment techniques was included, although interruptible loads of
104 megawatts are currently served by PASNY. Such discussion
might be included although it should be noted that a modest
decline in peak demand through load management should have
little effect on the need for this baseloaded plant.

Alternatives

The cost-benefit analysis of alternatives in Chapter 9 is
generally adequate. However, it would be useful to the reader
to provide some discussion of the assumptions (Table E-l)
employed in the cost estimates. In addition, the treatment
of the hydroelectric plant alternative is too brief. Data
should be included or citation of the studies which led to
the conclusion that "Suitable hydroelectric sites to supply
1200 MWe do not appear to exist in the New York area"
(Section 9.1.2.1). Furthermore, the alternative of increasing
the capacity of PASNY's currently operating hydroelectric
plants should be discussed.

We hope these comments are useful to you in preparation of the
final EIS.

Sincerely,

Assistant Administrator
Energy Conservation and Environmen

GREENE COUNTY LEGISLATURE
COURT MOUSE

CATSKILL. NEW YORK
12414

CLIFTON S. BALDWIN. CHAIRMAN L L 5

SAYERS A. LUTZ. CLERK

CLAIRE DECICCO. DEPUTY CLERK

April 30, 1976

Mr. Singh Bajwa Or
Division of Site Safety & Environmental Analysis
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Draft Environmental Impact Statement on the Greene
County Nuclear Power Plant NUREG - 0045

Dear Mr. Bajwa:

The Greene County Power Plant Committee created by the
County Legislature and made up of elected and appointed of-
ficials, town and village elected officials, and private
citizens, has reviewed the draft Environmental Impact State-
ment and would like to offer the following comments:

A. General Comments

1. Although the Draft Environmental Impact Statement
covers a wide range of concerns as required by N.R.C. regu-
lations, the depth of analysis is far from optimal
or conclusive in view of the serious environmental issues
surrounding the plant.

Title 10 CFR Part 51 requires a "DETAILED STATEMENT OF
ENVIRONMENTAL CONSIDERATIONS". This Detailed Statement
should reflect detailed and in depth analysis.

It is suggested that the Draft Environmental Statement
be redrafted and recirculated to reflect a greater analysis
of the environmental issues surrounding this plant so that
a more accurate assessment can be made of the proposed
plant's environmental impact including its social and eco-
nomic costs and benefits.

The D.E.I.S. analysis should be independent and should not
merely rely on the applicant's data and analysis.

2. The Athens and Cementon site although only a few
miles apart, have very different characteristics and different
environmental impacts, particularly with regard to land use,
transportation, social and economic factors. The Athens

.1
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site should therefore, be analized and the results of that
analysis reported.

3. The need for the plant should be analized and dis-
cussed within the context of the 1976 New York Power Pool
Report, Article 149B; and in light of the increased atten-
tion given to Energy Conservation by U.S. ERDA in recent
reports and policy statements.

4. Based on the analysis suggested in 3 above, could
not one base load plant be adequate to meet PASNY's future
demands?

5. The concept of energy conservation
should be discussed and analized within the

context of utilization of "waste heat". If this is done,
other sites and other techniques of power generation should
be evaluated.so that the large quantities of waste heat that
will be generated by the plant can be utilized for industrial
processes and residential heating.

6. Small system alternatives should be discussed as
well as large systems alternatives. A number of individual
energy systems for homes or businesses may be one of the
answers for reducing the need for large base loading plants.

7. The comparison of alternatives including the above
mentioned alternatives should be based on N.R.C.'s independent
analysis and not the applicants, since the October 1973 Stone
and Webster report entitled Metropoliton Transportation
Authority Plant Site Study is based largely on "economics" at
one point in time. The N.R.C. should independently evaluate
how much of the Stone and Webster report was based on the
assumed Blenheim-Gilboa to Leeds line, as a larger part of a
grid system from Leeds to Massena. The N.R.C. should evaluate
whether it makes sense to build in- Greene County if above
projects were not built.

8. The N.R.C. should evaluate the environmental impact
of the proposed plant and its necessary ancillary facilities
such as the treatment plant, highway improvements, etc as one
comprehensive project. At the same time, the N.R.C. should
evaluate the impacts of the system of which the power plant
is but part so that the aggregate environmental impact of
the total system is understood and not just one piece.

1

9. The Social and Economic impacts of the plant, because
of their direct bearing on people, should be analized, documented
and reported in quantifiable terms so that local residents

1
See the Supreme Court Case Decision
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and other interested parties will understand the plant's
impact. Some of the questions that should be answered are
as follows:

a. What are the social and economic costs of a plant
during construction and, thereafter, on housing, food, other
private services and goods, government services, police pro-
tection, traffic control, social service, school system, office
of civil preparedness, general government - town, village -
county?

b. What are the benefits of a plant?

c. What is likely to be spent locally in Greene County,
Columbia County? Illustrate by giving several examples of
small businesses (i.e. food shop, restaurant, car dealer,
clothing store.) Should not PASNY be required to pay for the
increased costs of government services due to the plant? The
D.E.I.S. should address this issue.

d. What happens after the construction tapers off?
What happens to the multiplier effect and the additional jobs
generated by the construction workers after construction? If
this means an increased load for Social Services, should not
the N.R.C. require PASNY to alleviate this negative impact?

e. . What can be done to ameliorate the negative impacts
of the plant?

f. What specific ancillary projects should be built
that will have lasting economic and social value to the towns,
county and region?

g. What is the recommended timing of these ancillary
projects to maximize the socio-economic benefits?

h. What would be the effect on PASNY's electric rates
if they apid taxes or made payments in lieu of taxes? What
would be a fair annual amount?

i. Does the N.R.C. have any other recommended and
feasible approach to provide the towns, counties or region
with benefits?

j. After weighing the costs and benefits of the plant
as proposed by PASNY, what is the net result in terms of costs
and benefits?

k. How will real estate values be impacted by plant
and cooling tower operation ?

1. Is it reasonable to develop manpower training
programs to enable area residents, namely residents from
Columbia and Greene Counties, to receive training and pre-
ferential treatment for employment during the construction
and operation of the plant?
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m. What degree of impact can be expected on existing
agricultural activities? Can any benefits to agriculture be
anticipated? What will the market response be to crops grown
in the vicinity of a nuclear power plant? Specifically what
are the impacts on the apple and mushroom crops?

n. What would be the impact on the recreational and
tourist industries in Greene County?

10. Cooling towers are of great concern to the residents
of Greene County and the issues surrounding them should be
fully discussed:

a. There are a number of possibilities that have been
mentioned in the literature for using the waste heat of the
power plant including agriculture and aquaculture, space heat-
ing and air conditioning, sewage treatment, greenhouse heating,
airport defogging and deicing, desalinization, deicing of roads,
inducing algae growths which can be used for livestock feed,
waste water treatment, and other industrial processes. These
alternatives should be discussed including which types of
industries might feasibly utilize the waste heat? What are
the most feasible uses of the waste heat, how much would they
cost and what steps should be taken for implimentation? What
would be the economic benefits to the county and the region
to developing industries based on "waste heat"?
The N.R.C. should determine if it is reasonable, in view of
recent state legislation, "Safe Energy Act", to expect
PASNY to try some innovative approaches to waste heat?

b. The D.E.I.S. should discuss what can be done to reduce
or eliminate the visual impact of the proposed cooling towers
particularly the view from Olana, the Fredrick E. Church House,
since the view was the inspiration for many Hudson River School
paintings.

c. The impact of the cooling towers should be analyzed,
discussed and documented including the impact of the plume and
of the additional moisture that will be added to the atmosphere
by the cooling towers on: climate, weather, the raising of
mushrooms, the amount of orchards spraying, the impact on the
resort and recreation luxuries.

11. The cement plants are a significant source of taxes
and employment in Greene County and any adverse impact on their
operation because of loss of land, increased traffic congestion,
strict enforcement of National air quality standards that other
plants may not conform to, or restrictions on blasting, may
cause the closing of one or more cement plants. The N.R.C.
should therefore, carefully address, analize and document the
following so that the impact on the cement plants can be under-
stood.

1. The extent to which the safe and efficient opera-
tion of the proposed power plant and its ancillary facilities

-5-

require conformance to the National Air quality standards
should be discussed.

2. Blasting by the cement plants is necessary for
the efficient operation of the cement plants. How pro-
bable is it that this blasting could adversely affect
the plant in some way or perhaps cause an earthquake? Is
it possible? Would N.R.C. or some other regulatory agency
be likely to restrict blasting because it might affect the
operation of the plant, thus forcing the closing of the
cement plants and resulting in the loss of jobs and tax
revenue?

3. With or- without the construction of 9W there
will be impacts on the cement plants. The impacts and
their implications should be discussed.

B. Specific Comments By Key Section and/or Page
2

2.2 The Athens site should be shown on maps as well as

analyzed. See comment A

2.2.2 Mushrooms are an important crop in Greene County.

2.3.1 The conclusions are erroneous. The proposed cool-
ing towers will have a significant visual impact on the views,
from Fredrick E. Church House, Olana.

3.7 Alternatives to the applicant's proposed transmission
line routes should be explored, including crossing the river
at Cementon and using an underwater cable in the Hudson River.
The applicant's proposal for steel lattice towers is not com-
plimentary to the existing Central Hudson's towers where PASNY
proposes parallel routes.

3.7 The N.R.C. should impose conditions on the design and
construction of the power lines similar to those that the
F.P.C. imposed on PASNY on the Gilboa-Leeds line. F.P.C.
Project No. 2685.

3.8 Route 9W should be rebuilt from the Saugerties
Thruway Interchange to the Catskill Interchange on a route
worked out by local and county planning boards. The negative
environmental impact on existing residential uses from
additional traffic would be unacceptible. The environmental
impacts of a new 9W should be addressed in the D.E.I.S.

4. Local residents should be permitted supervised
utilization of existing timber resources in areas where

removal of trees is necessary.

2
The comment may apply to more than one heading cr page

but the reference is meant to serve primarily as a beginning
reference for the sake of simplicity.
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4.0 The local Soil and Water Conservation District and
the local U.S. SCS should be given an opportunity to comment
on the proposed Erosion and Sediment Control measures proposed
by the applicant. The results should be incorporated into
the E.I.S.

4.4.1 The increased traffic is more than a "temporary
inconvenience" but a negative environmental impact.

4.5.2 The details on how to preserve the area along the
Hudson should be spelled out, including ways to permit public
enjoyment of this resource.

4.5.2 Specific recommendations for payments in lieu of
taxes should be made to lessen the negative impact on local
governments and taxpayers.

5.1.1.1 States "The plumes of moist air resulting from
cooling tower operation are not expected to have any serious
effect on land use." The last paragraph of 5.3.2.1 states
"The cooling tower plume will also have some visual impact.
From Figures 5.8 and 5.9, it is apparent that the visible
plume can extend to several thousand feet. Therefore, during
certain meteorlogical conditions, the cooling tower plume will
be visible from many locations."

In simplist terms, the D.E.I.S. should describe how much
more cloud cover can be expected, where, and what percentage
of the time.

The D.E.I.S. should then quantify the impact of the cool-
ing tower plume on land use, the economy and the natural
aesthetics of the area.

5.3.3.2 If the E.P.A. or other agency standards can be
exceeded, such as for chlorine, the question must be raised
as to why have the standards unless they are to be used only
as guidelines. If that is the case, then the D.E.I.S. should
analize the impacts and not merely state it is in conformity
with standards.

5.5.2.2 Similarly, the cumulative environmental impact
of a number of plants, as proposed by the power pool and
others, should also be evaluated. Thermal discharge is but
one example.

5.5.2.2. It is not clear if this, the statements on sewage
plant, is sufficient to meet E.P.A.'s requirement for a E.I.S.
No mention has been made of the environmental effects of the
proposed sewage connections to the hamlet of Cementon.

6. Monitoring programs should be established for social
and economic impacts since PASNY does not pay taxes on improve-
ments. PASNY could then be required to pay for the additional
costs of service and other social and economic costs. Local
government should not have to pay additional costs because
of PASNY's projects.

-7-

8.3.1 Table 8.1 footnote of, is incomplete and shouldreflect the proposed Arthur Kill Plant.

8.9 Sections ID should be rewritten to reflect the requestsfor more in depth analysis.

Sincerely yours,

Harry L. Palmer, Chairman
Power Plant Committee
Greene County
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VUS~'A LIElm JAC~

P.O. Box 472, New Paltz, New York 125&1

Advisor. April 0, 1976 Ned Lehac, Sncretry

Dr. J. A. Adams, Entomology Phone: 255>6313
Prof. Richard Barnart, Biology
Larry Begart. Science Journalism Director, Division cf Site Safety and Enironnentl A -
John L. Flynn. P. E. .vonta.?jet4ng
Peter D. Ford, Legal Research and Mr. Singh Bajia, NRC Environmental Prject Mama
Gary Palmer. Eg., Counsel Office of Nuclear Reactor Regulationt'v
Neil A. Sinclair, Metallurgy and U.S.1uCl"ar " egtlatory Comission

Quality Control .. rca eg.strCoisin

Washington .D.C. 20555.-

Dear Sirs:

In response to the Draft environmental St! t

relating to the Greene County Nuclear Power Plant (Power Authority of the

State of New York), Docket #50-649, we should like to submit the following

observations and questions:

I. In regard to the Heat Dissioation Sstem which will
use two cooling towers in conjunction with a ;mchanical draft system (page 3,

evaporation
#3.3, and pages 3-5 #3.4.4) there will be a loss from cooling towui and drif t

of approd.mately 12,000 GPM. We enclose for your consideration a report from

Oak Ridge National Laboratory dated 10/16/75 and titled "Distribution of
Chromium in Vezetation and Small M.c aLs Adjacent to Coolin. 'Towers." It

refers to surface containation of vegetation in the vicinity of cooling

towers and subseouent ingestion by gr aing ver-ebrates of a chronate zinc-

phosphate compound that is used to inhibit corrosion and fouling within the

cooling system. These compounds are described as to:ic. They are deposited

as drift upon the landscape.

ith elevations of 380' for the two t.bers proposed

for tha Greene County plant, the drift and spread of water vapor could

encompass a lai:ge area in the surrounding four cointios whipe. are predoinantly

a_icultural and dairy producers. -ould yo, care to cora.ent on this

official report and its projected consequen cC3?

II. According to a report prepared by New York

State (N.Y.Ti es 4/26/76) it is estimated that 84,000 pounds of P.C.B.

were discharged into the Hudson River between 1966 and 1972, and that

between 5,000 and 10,000 pounds have been moving down the river at the

rate of four to ten miles per year. It wold seem very li:al y that the

heat dissipation system at the proposed Greene County plant, which woul:

require 19,700 GOf of Hudson River water (or ap romiately.
2

3 rillior.

gallons every twenty-four hours) as illustrated top of page 3-6, must

pull in some P.C.B. daily from the bottom, and then emit 11,800 GFM of

water vapor containing P.C.B. via cooling tower evaporation to the country-

side. How can this aerosol pollutant be prevented from landing on

agricultural vegetation and thus be ingested into the food chain?

III. As you undoubtedly know, there are no cooling

towers functioning at present in New York State. All statistics relating

thereto have perforce had to come from tower-experiences in other states,

chiefly Pennsylvania. However, according to Prof. John Cairns, Department

of Biology and Center for Environmental Studies, Virginia P>lytechnic

Institute and State University, Blacksburg, Va., it is in his opinion

"nscientific and inadvisable to apply firings from one geographic and

oeteorological area to another that nay resemble it. Alnoet every sits

will have additional requires ents that do not exist in the presumed

prototype." With this thought in mind, it would be cost interesting to

recall tiat James G. Cline, most recant Chairman of the N.Y .State .t3ic

and Space Development Authority, expressed serious doubts as to the

fuasability of ersploying evaporative-type cooling towers throughout i-ew

York State. In ASDA's Pighth Annual Report, 1970 (p. 22) he said, "Under

h- .igh hai t; and low t rrvat conditions which prev il ovi- UChl

V& wr. {crk, 'i"et coin txer c-uw. rtLr.t1.2 llV 7rccie unaucepta.L
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atmospheric effects." (copy enclosed)

We, have further discussed the effects of cooling

goer emissions with Dr. C.G.Forshey, Supervisor of the .Y.State Agri-

cultural Eicperiment Station (Route 9', Highland, n.Y.), with Prof. Alfred

Adams, former Supervisor of this station, and with Prof. Richard Barnett

(Biology) of Dutchess Community Cllege, Poughkeepsis, N.Y. Their combined

cpinicns indicate that the addition of approximately 18 million gallons

of heated water vapor daily to the special climate of New York mist needs

affect the crops in this area, particularly the apple crop w ich is a :ost

important source of revenue. They claim that the slightest changes in

humidity and temperature from the average norm would increase the incidence

of apple scab. This would necessitate increased sprayings in the Spring and

thus impose a financial hardship upon the growers.

It would seem that the local field experiences of

such knowledgeable men over many years deserve more attention than the

computerized prophecies or extrapolated statistics from other states.

IV. Finally to the matter of radioactive stack gas

emissions, chiefly Tritium and the noble gas Krypton 85: The A.Q.C.

Augmst 1973 "Report on Releases of Radioactivity in Effluents from TNuclear

dwer Plants for. 1972" reveals that releases of H3 from Connecticut

Yankee (575 mgw) for that year anointed to 5390 curies, and from aan Cnofre

(430 mgw) 3480 curies. Noble gas er missions from R.E.Ginna (470 ag)

amounted to more than 10,000 curies, and from San Onofre 20,000 cu-e.

Would it not be reasonable to assume from these A.E.C. figures for plar.ts e.r

half the output of the proposed Greene County plant that your estirate3

of 1200 curies of H3 and 270 curies of .5 per year for the Greene County

plant might not be dependable?

With half-lives of ten and twelve years for radio-t.tive

-4-

etack gases such as K85 and3, azny cries added to or Hudson Valley

at-osphere are a disturbing factor. ~ith all du- respect to the capacity

of our atmosphere to absorb eli kints of .o_" ut:rts-- and we belieVe that

this capacity is being steadily strained to a future limit--it "euld seem

unduly risky to add the curies anticipated from the Greene County plant to

those already being eitted in the H.dson Valley from Indian Point fII

and the soon to be evened Indian Point #11I.

'e look forward to learning your reactions to these

thoughts.

Yours truly,
rI/

Ned Lehac

SecretaryL:js

end
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to the atmosphere wh.~ch can cause fog and icing on roads.

Icing con also form on powerlines , thereby contributing to the -

unreliability of power supply' At fossil-fueled plants,
sooke plumes can intnreact with water vapor from a cooling tower,

thereby precipitating sulfuric acid solutions.

Significantly, in March of last year James G. Cline,

Chairn.rn of The New York State Atomic and Space Develcoment

Authority (NYASD) , expressed serious doubt as to the feasibility

or enplcying evaporative-type cooling towers throughout New

York State. Ha said:

"under the high humidity and low temoerature conditions
which prevail over much of New York, wet cooling towers
could potentially ^roduce unacceptable atmospheric effects. "*

..-- Dry cooling towers are either much larger in size or greater

in number than evaporative towers. They are also considerably

rare expansive than evaporative towers.

Dry towers are likely to release large amounts of warm

dry air into the atmosphere, the environmental effects of which

are unknown. Also, dry towers do not cool water as much as

'.ot towers, which reduces plant efficiency and requires more

iue1 per kilowatt hour of electricity generated.** None have

.en installed in the United States.

In sum, at the present time, there are no environmentally

acceptable or proven alternatives toonce-through cooling for dis-

losing of the vast-q-oantities of waste heat produced by steam-

eSD, eighthh Annual Report (4/1/69-3/31/70) , p.22.
"Znergy Report, suora at 100.

2)

7r,,0 1775b
NTIS DOC (10/26/75 547916
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The Environmental Task Force of Ulster County

A The EnoIronmental Task Force
of Ulster County

Vi___V ____ P. 0. Box 537, Uptown Station, Kingston, N. Y. 12401

May

Director, Division of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sirs:

2, 1976

44

z V

The purpose of this letter is to comment on the Draft Environmental Statement
related to construction of Greene County Nuclear Power Plant, Power Authority of the
State of New York, Docket No. 50-549. We received our copy late in April because
your office confused our group with the Ulster County Environmental Management Council.
The latter is an offshoot of the county legislature; we are an independant citizens'
group.

5.3.3.2 Federal effluent guidelines and standards, in 5.3.3 Water quality standards,
states: "There will be no discharge of polychlorinated biphenol compounds." However, in
5.2 Water use there is no mention of the fact there are already significant concentrations
of PCBs in the Hudson River. Since 5.2.1 Surface water states:"The operation of GCNPP
will result in a maximum consumptive use of about 34 cfs of river water through evapora-
tion and drift from the cooling towers," we think your study should determine what quanti-
ties of PCBs will consequently become airborne, and what their impact will be on the en-
vironment, including the food chain.

5.4.1 Imoact on man, in 5.4 Radiological Impacts, refers us to Draft Regulatory
Guide l.AA which is in preparation and therefore inaccessible, and to Appendix D of the
DES titled "NSPA Population Dose Assessment." We are still looking for evidence there
is a safe amount of radiation. To list the radiation doses to individuals, or to compare
such doses to natural background radiation, does not in our estimation qualify as an
acceptable statement of the radiological impact on man. The dangers of low-level radia-
tion hardly amount to a dead issue -- May 4th the Environmental Study Conference of
Congress and the Environmental Policy Institute are sponsoring a conference on low-level

radiation. Your statement of radiological impacts is not meaningful if it does not in-
clude the results of this conference and does not justify with documented evidence that
the doses projected by your models are indeed, beyond reasonable doubt, not harmful.
Furthermore, to state that your model will comply with existing governmental standards

in no way satifies this objection. We are not concerned with the arbitrary standards of
man, but with those already established by nature which should not be contradicted by
the regulations men enact.

Occuoational radiation exposure, in 5.4.1.4 Direct radiation, states: "Maintaining
radiation doses of plant personnel within these limits (dose limits of 10 CFR Part 20)
ensures that the risk associated with radiation exposure is no greater than those normally
accepted by workers in other present-day industries." What is the documentation for this
assertion? Which other present-day industries entailing which risks in what way comparable?
What is "the risk associated with radiation exposure"?

Printed on recycled paper
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To maintain risks are"normally accepted by workers in other present-day industries"
is misleading if not outrageous. To accept risk one must be aware of it. How many work-
ers in present-day industries are accurately informed of the risks they will be taking be-
fore they "accept" them? Are there guidelines for so informing all personnel who are ex-
posed to radiation as part of their work, and are they actually followed? Those who have
even superficial knowledge of the history of industry from the industrial revolution to
the present are well aware that many workers "accept" risks not by choice, but because of
their economic dependency.

The next sentence reads: "Using information compiled from past experience of opera-
ting nuclear reactor plants, the Commission has estimated that the total dose to all on-
site personnel at large operating nuclear plants will be, on the average, approximately
450 man-rems/year per unit." As stated in footnote b of Table 5.8: "Man-rem is an ex-
pression for the summation of whole-body doses to individuals in a group." Thus, we
should like to know the average millirem dose for individual workers used in calculating
the above figure, and the highest millirem dose for individual workers used in calcu-
lating the average.

8.1.1 Applicant's service area states: "The applicant does not have a rigidly de-
fined geographical service area. In essence, the applicant is mandated by law to serve
particular groups of customers throughout the entire State of New York. These customers
include municipalities and cooperatives and a number of entities within the southeastern
portion of the State, such as the Metropolitan Transportation Authority, the Port Authority
of New York and New Jersey, the City and State of New York, the United States, and other
public corporations within the metropolitan areas of New York City that are within New York
State." What percent of the electricity generated is expected to go to each of the geo-
raphic areas of N.Y. State, and in particular to the metropolitan areas of N.Y.C., and
within the latter, to the Metropolitan Transportation Authority? Publicity about this
site has given many the impression that the overwhelmingly greater portion of the electricity
will go to the M.T.A. If this is so, or if the metropolitan areas of N.Y.C. will be the
major consumer, why is the plant not being sited in that area?

10.2.4 Decommissioning states: "Alternative decommissioning procedures (1) and (2)
would require long-term surveillance of the reactor site. After a final check to assure
that all reactor-produced radioactive material has been removed, alternative (3) would
not require any subsequent surveillance. ... Estimated costs of decommissioning at the
lowest level are about $1 million plus an annual maintenance charge on the order of
$100,000. Estimates vary from case to case, with a large variation arising from differ-
ing assumptions as to the level of restoration. For example, complete restoration, in-
cluding regrading, has been estimated to cost $70 million. At present land values, con-
sideration of an economic balance alone would not likely justify a high level of res-
toration."

How long is long-term surveillance and what does adequate surveillance entail?
Would consideration of "an economic balance alone" determine whether or not P.A.S.N.Y.
would perform a high level of restoration should they choose alternative (3)?

In our opinion, alternatives (1) and (2) are not acceptable. The economic factors
are not clear and certainly not promising when one considers decommissioning is but one
of the "other" expenses one must include in realistically calculating the cost of nuclear
generated electricity. Worse, as more and more of these guarded structures appear (the
expected plant life of this facility is merely 30 years -- and how many more facilities
do you hope to license by the end of this century which must ultimately be decommissioned,
let alone those already in operation), our culture will be confronted by a political and
social problem of staggering proportions.

Alternative (3) is also not acceptable. Adequate restoration is obviously costly;
restoration not at a high level, however, would merely mock the meaning of the word.
With alternative (3) one must"remove the fuel, all superstructure, the reactor vessel,
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and all contaminated equipment and facilities .... "Where is all this to be taken, what
is to be done with it, and at what expense?

8.3.3.7 Conclusion, conservation states: "Finally, even if conservation measures are
effective in reducing the demand for electricity in the 19

8
0's, it is desirable to add

nuclear capacity to reduce the amount of fuel consumed by gas- or oil-fired units, thus
increasing the availability of these resources for which there are no available substitutes."

This onesided pronouncement overlooks the fact that the time has come for man to
change his way. of life, and learn to live within the parameters established by nature,
unless he can change them without threatening the very integrity of the natural world.
At this point we must consciously moderate the consumption of those "resources for which
there are no available substitutes." The premise of the above pronouncement is that it is
desirable to increase the availability of those resources at any cost, and of course, not
really change our way of life.

Inasmuch as no reprocessing plant is operating, there is no permanent solution to
the disposal of high-level radioactive wastes, there is a host of unanswered questions
about the safety of nuclear power, the economics of nuclear power is also being questioned
(P.S.C. hearings on this topic began in Albany the 27th of April), and so on, we must-ob-
ject to the construction of the Greene County Nuclear Power Plant, or any other nuclear
power plants.

Respectfully,

Joel Kobran
Chairman

R. .Eye H iIIsdale,N.Y.12529
May 2,1976

Director, Division -of Site Safety and Environmental Analysis
Office of Nuclear Reactor Regulation
WashingtonD.C. 20555

Dear Director,
5C -

I recently read the Draft No. 50-549, Greene County Nuclear Power
Plant, and the following are comments of this Draft.

5.3.3.2-Federal effuent guidelines and standards,in 5.3.3-Water
Quality Standards;states: " There will be no discharge of polychlori-
nated biphenol compounds." Then,5.2.1-Surface Water'states: " The
operation of G.C.N.P.P. will result in a maximum consumptive use of

about 34 cfs of river water through evaporation and drift from the
cooling towers." Please note that on February 25,1976, the Environmental
Conservation Commissioner, Ogden Reid, signed an order banning most
fishing in the Hudson River because of the presence of PBC's. Therefore,

what would the amount be of airborne PBC's? And how would this effect
the environment(food chain) ?

5.4.1-Impat on Man,in 5.4-Radiological Impacts;makes reference to

Draft Regulatory Guide I.AA(in preparation).Therefore, there is no
evidence that there is a safe al5UllT radiation. Also, the Environ-

mental Study Conference of Congress and the Environmental Policy
Institute are sponsoring a conference on low-level radiation, on May 4.1976.
Thus, your statements are not conclusive due to this continuing study
of this issue.

5.4.1.4-DirectRadiation;states: "The Commission haseestimated that
the total dose to all onsite personnel at large operating nuclear plants
will be, on the average, approximately 450 man/rems/year per unit."
What is the calculated average dose for individual workers ? What are
the risks involved due to radiation exposure? Will the workers be
accurately informed of all the risks before they accept them?

5.4.1.2-Dose from radioactive releases to the atmosphere in reference
to Radiation dose commitments to populations; who is making this
commitment for whom? Who in their right,morally right, mind would want
to make this commitment? This is a commitment with on-going consequences

for generations to come.

I would appreciate your sending a copy of Docket No.50-549,G.C.N.P.P.,
and a copy of the "Draft Environmental Statement on Transportation of

Radioactive Material by Air and other modes" ,also Transportation Parts
100 to 199.

Mp' 0197

- COCje ls k"

Sjncerely, ., ', -

Diane Robitelle
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SUGGESTED EDITORIAL & TYPOGRAPHICAL CORRECTIONS
AND MINOR COMMENTS FOR GCNPP DES (MARCH 1976)

POWER AUTHORITY OF THE STATE OF NEW YORK
10 COLUMNS CIRcLE NEw YoRK. N. Y. 10019

(212) 307.4200

TRUSTEES

JAHOS A. FITZPATRICK

050R0

L.EWiS

J. ONAN 4, 19 7 6 O.Y

ND J.'.EuuIGPO-13

DM. FLYNN msAY 8 19 7 JOHN I
TNOMA

Mr. Singh Bajwah
Project Manager
Division of Site Safety and Environmental Analysis
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Greene County Nuclear Power Plant
Docket No. 50-549
NRC Draft Environmental Statement-March 1976

.5 T. SUNNY

NSEAL UANAOSU.

ANO CHEEP ENSINES

ft. ISNNEIF

ISNESAL NAISASS

rS. LILLY
ISNOSAL COUNSEL

n L. ORONSENO
ASEIDiANT SEHESLK
SANASSS.SNNEEENS

W. BOSTON

/OWS OPSEATIONS

S F. MOCRANN. JR.
**"""""" M

Dear Mr. Bajwah:

I have enclosed, for your use and information, the Authority's
editorial, typographical and other minor comments on the Draft

Environmental Statement. Our technical comments have been for-

warded to Mr. Reid--under separate cover.

If you have any questions, please don't hesitate to contact

me.

Very truly yours,

Andrew Barchas
Licensing Engineer

cc: W. Gruenberg (S&W, NYO)

OsoftE

WILLIAM

RAYMOt

SImIAN'
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1) Pg. iii, item 3c - Summary and Conclusions. "7 Q1 0" should
read "7-day low flow (10-year recurrence)".

SECTION 2. THE SITE

1) Pg. 2-7, Sec. 2.2.3.1, Para. 3, line 1. Delete "sanitary".

2) Pg. 2-10, Sec. 2.5.1.1, Para. 2, line 5. Delete "location";
should read "reach".

3) Pg. 2-10, Sec. 2.5.1.1, para. 3, line 7. Delete "The ten year
minimum seven ... 2550 cfs." The sentence should more correctly
read, "The Hudson River's 7-day low flow (10 year recurrence) is
2660 cfs at Green Island".

4) Pg. 2-10, Sec. 2.5.1.1, Para. 4. Maximum, minimum and average
tidal ranges presented in the DES are for the Spring 1973 survey
only. This should be pointed out.

5) Pg. 2-11, Sec. 2.5.1.2, line 3. Change wording to read "mean
daily river flow" instead of "mean flow".

6) Pg. 2-14, Sec. 2.6.1, para. 1, second line. Typo- "14" should
read "13".

7) Pg. 2-18, Sec. 2.7.1.1, para. 2, line 4. In sentence reading
"the thickness varies from 5 to 25 ft...;" typo- "25" should read
"35".

8) Pg. 2-23, Sec. 2.7.2.1, Para. 1, line 12.

a) If fish species list is intended to be complete, then
redfin pickerel should be added (refer to ER Table 2.7-96).

b) Change "... though pH measured a high 9.4" to read "...
though pH was measured as high as 9.4". This value was recorded
during August 1974, but a lower value was recorded during Oct.
1974 (refer to ER Table 2.7-88).

c) Reference 11 (PASNY GCNPP PSC Application) cited as source
of information, but this information is presented in ER Sec. 2.7.2.3
and should be cited instead of reference 11.

9) Pg. 2-24, Sec. 2.7.2.1, para. 2, line 6. Use "largemouth bass"
(Micropterus salmoides) in place of "black bass". Black bass and
largemouth bass are generally considered synonymous, but largemouth
bass is the common name preferred for Micropterus salmoides.

10) Pg. 2-24, Sec. 2.7.2.2, para. 2, line 6. The sentence reads,
"... scattered patches of Scirpus tidal marsh are found..." Delete
"tidal marsh". Scirpus is not a tidal marsh.
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11) Pg. 2-24, Sec. 2.7.2.2, para. 3, lines 7-8. The sentence
reads, "... although total densities were..." it is not clear from
context whether "total densities" refer to diatoms or total
phytoplankton.

12) Pg. 2-24, Sec. 2.7.2.2, para. 4, lines 4-5. The sentence
reads, "Calanoids (Copepoda) dominated the zooplankton population
in June and July". This should be "Cladocera (Copepoda) dominated
the zooplankton population in June and July."

13) Pg. 2-24, Sec. 2.7.2.2, para. 4, line 5. The sentence reads,
"; Leptodorids (Cladocera) were dominant in autumn..." This should
be "leptodorids were dominant during late summer and Calanoids into
winter."

14) Pg. 2-24, Sec. 2.7.2.2, para. 5, line 4. The sentence reads,
"...nannoplankton and zooplankton densities are closely related
(ER, Tables 2.7-39 and 2.7-46). If the relationship between
nannoplankton and zooplankton is based on the data from the referenced
tables, then the relationship should be expressed as biomass or
standing crops but not densities. The term "densities", in biology,
refers to the number of organisms per unit volume, while the term
biomass or standing crop refers to the mass of the organisms in a
unit volume. The relationship indicated is not apparent from the
table's data.

15) Pg. 2-26, Sec. 2.7.2.2, para. 1, line 1. "From May, 1974..."
should read "From May, 1973 through May, 1974".

16) Pg. 2-30, Sec. 2.7.2.2, para. 6, line 10. The sentence reads:
"... indicates some spawning, nevertheless occurs in or near the
site." As written in the DES, this statement does not totally
agree with the statement made in 1st paragraph pg. 2-32 (Sec.
2.7.2.2) last 3 lines.

17) Pg. 2-33, Sec. 2.7.2.3, Para. 1, line 1. Re: "existing
environmental stresses:, environmental stresses are either existing
or potential, not both.

SECTION 3. PLANT DESCRIPTION

1) Pg. 3-1, Sec. 3.1, Para. 1, line 3. The height of the containment
vessel given on page 3-1 (195') is incorrect. The correct height
above grade is 205" ft.

2) Pg. 3-1, Sec. 3.3, Para. 1, line 7. Typo - "28
0
F" should read

"24
0
F".

3) Pg. 3-3, Figure 3.3. The Figure is labled "Condenser Circulating
Water System" - This is not correct. The Figure should be entitled
"Plant Water Use".
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4) Pg. 3-5, Sec. 3.4.5, para. 1, line 3. The Diffuser orientation
will be parallel to the shipping channel, not the shore.

5) Pg. 3-5, Sec. 3.5, para. 5, line 5. The phrase (as low as is
reasonably achievable" should be used instead of "as low as practicable"
as per revised words of Appendix I, 10CFR 50.

6) Pg. 3-6, Sec. 3.4.5, Table 3.2. Typo - December blowdown should
be 9,700 not 9.700 gpm.

7) Pg. 3-8, Sec. 3.5.1, Para. 6, line 2. The word "contaminate"
should be "condensate" (i.e., condensate polishing system).

8) Pg. 3-10, Sec. 3.5.1.5, para. 5, line 2. Liquid Waste Systems:
The phrase "as low as is reasonably achievable" should be used
instead of "as low as practicable".

9) Pg. 3-13, Sec. 3.5.2.5, para. 3, line 10. Gaseous Waste Summary:
The phrase "as low as is reasonably achievable" should be used
instead of "as low as practicable".

10) Pg. 3-17, Table 3.9 Land use along preferred transmission
corridor.

Item 10 - Streams or Rivers
Change "8.08 miles" to "0.08 miles"

Item 11 - Water (Natural)
Change "0.07 miles" to "0.06 miles"

"1.2 acres" to "1.0 acres"
"0.5 percent" to "0.3 percent"

Item 13 - Totals
Change "376.2 acres" to "376.0 acres"

SECTION 4. ENVIRONMENTAL IMPACTS OF CONSIDERATION

1) Pg. 4-1, Sec. 4.1.1, Para. 1, line 5. Typo. - "of the site"
should read "on the site".

2) Pg. 4-1, Sec. 4.1.1, para. 2, line 4. Change "...foundation
grades..." to "...above foundation grades...". The intent is changed
by the omission of the key word.

3) Pg. 4-4, Para. 4.2.2, - Groundwater; third sentence. Change the
word "estuary" to "strata".

4) Pg. 4-4 - Part 4.3.1.1, para. 1, line 4 - Plant site. Change
the word "greased" to "grassed".
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5) Pg. 4-6, Sec. 4.3.2.1, Para. 1, line 1. Suggest that the word
"eliminated" be used instead of "destroyed".

6) Pg. 4-8', Sec. 4.3.2.2, para. 3, line 1. Insert the word "offsite"
after the word "possible".

7) Pg. -4-15, Ref. 3. Should read "Power Authority".

SECTION 5. ENVIRONMENTAL IMPACTS OF PLANT OPERATIONS

1) Pg. 5-1, Sec. 5.2.1, para. 1, line 6. Suggest deletion of
words, "compared to river inflow".

2) Pg. 5-3, Sec. 5.3.1.2, para. 2, line 6. Typo - "200 ft."
should read "250 ft."

3) Pg. 5-20, Sec. 5.4."1.4, para. 6, line -12.- -The phrase- "as low-
as is reasonably achievable" should be used instead of "as low as
practicable" as per revised NRC Regulations.

4) Pg. 5-29, Table 5.14. Column 1 (1973): add footnote f:
"Ictheoplankton in shore zone not sampled in 1973".

Columns 10 & 11: add footnote g: "Shore zone and river zone sampling
done with /m and lm nets respectively."

5) Pg. 5-33, Sec. 5.6.1, Para. 1, Line 6. "near the plant" should
read "near the plant boundary".

SECTION 6. ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS

1) Pg. 6-2, Sec. 6.1.3.2, Para. 5, Line 1. Typo- "Van Dorm"
should read "Van Dorn".

SECTION 8. THE NEED FOR POWER GENERATING CAPACITY

1) Pg. 8-3, Table 8.1, Footnote b. Typo - Gilbog" should read
"Gilboa".

SECTION 10. EVALUATION OF PROPOSED ACTION

1) Pg. 10-2, Sec. 10.2.3.1. 146.5 acres will be disturbed during
construction. Only 90.5 acres will be occupied by plant and related
(roads and railroads) facilities.

APPENDIX B - FISH SPECIES COLLECTED FROM HUDSON RIVER

Table B.l. The Table lists the lamprey as "migrant species,
anadromous." The ER lists lamprey as "adventitious species" because
the only specimens collected were larvae that occurred durir.; July,
1973.

May 5, 1976

UNITED STATES DEPARTMENT OF COMMERCE
\/j The Assistant Secretary for Science and Technology~ Washington.D.C. 20230

ei

Mr. William H. Regan, Jr. ," MOV
5

s
Chief, Environmental Projects Branch 3
Division of Site Safety and

Environmental Analysis
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Regan:

This is in reference to your draft environmental impactstatement entitled, "Greene County Nuclear Power Plant."
The enclosed comments from the National Oceanic andAtmospheric Administration are forwarded for your considera-tion.

Thank you for giving us an opportunity to provide thesecomments, which we hope will be of assistance to you.
We would appreciate receiving ten (10) copies of thefinal statement.

Sincerely,

7

Side-

Deputy Assistant Secretary
for Environmental Affairs

Ehclosures -- Memo from: NOAA Environmental Data Service (4..12-76)
NOAA "National Marine Fisheries Service

(h*"13.76)
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U.S. DEPARTMENT OF COMMERCE

National Oceanic and Atmospherio Administration
ENVIRONMENTAL DATA SERVICE
Washington, D.C. 20235

April 12, 1976 Dx61/DLEC

TO: William Aron
Director, Office of Ecology and Environmental Conservation, EE

FROM: Douglas LeComt'
Special Projects

SUBJECT: EDS Review of DEIS 7603.25 (Greene County Nuclear Power Plant)

The EDS has reviewed the subject DEIS and offers the following comments:

Specific Comments

Page 2-14, Section 2.6.2: The differences between winds at Albany and
the plant site appear to be understated. Considering the two locations
are only 45 miles apart, the differences appear large. Winds from the
west and west-northwest, for instance, occur nearly three times more
frequently at the Albany site. This is probably due to terrain effects.

Page 2-14, Section 2.6.3: The draft statement says: "Every 10 years
a seasonal snowfall maximum can be expected . . . ." The meaning of
this statement is not clear. The next sentence refers to the "average
maximum 24-hour snowfall" and "average maximum monthly total snowfall."
These terms are not clear either.

Page 5-3, Section 5.3.2.1: The NRC staff assesses the impact of the
proposed cooling towers using meteorological data taken at the Albany
airport. When discussing the results of this study it might prove
helpful to emphasize the differences between winds at Albany and the
plant site, as revealed by the onsite observations. These differences
should affect the contours of the annual average drift and ground-level
airborne salt.

MAY 3 19i b
U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Northeast Region
Federal Building, 14 Elm Street
Gloucester, Massachusetts 01930

April 13, 1976

TO : Director, Office of Ecsology and Environmental Conservation, EE

THRU Asp9ciate7Dire tor for Resource Management, F3

FROM William G. Gordon
-/Regional Director, FNE

SUBJECT: Comments on Draft Environmental Impact Statement--Greene County
Nuclear Power Plant, New York--NRC--DEIS #7603.25

The draft environmental impact statement for Greene County Nuclear Power

Plant that accompanied your memorandum of March 15, 1976, has been re-
ceived by the National Marine Fisheries Service for review and comment.

The statement has been reviewed and the following comments are offered

for your consideration.

General Comments

The weakest point of the document is its assessment of entrainment and
impingement impacts which will result from facility operation. As
stated in the DEIS, the area with the most intense spawning activity was
in the vicinity of the proposed plant in the 1940's and now this area
appears to have moved downriver from the proposed plant, thus reducing
potential entrainment and impingement problems. This conclusion is
based on studies conducted by the New York State Conservation Department
in the early forties and more recent studies conducted by Texas Instru-
ments, Inc. and the applicant. Thus there is a 30-year period with
little or no information on shad spawning area utilization in the Hudson
River. The center of spawning activity for shad may have moved up as
well as downriver during this period with consequent implications in
terms of vulnerability to entrainment and impingement. The FEIS should
present a more detailed assessment and discussion of the possibility of
future upriver shifts of the area of greatest spawning activity to the
vicinity of the proposed plant and beyond.

Additionally, the Hudson River Fisheries Investigations report for
1965-1968 (Carlson and McCann, 1969) indicates that water temperature
and salinity are major factors in initiating spawning activity in striped
bass. During Carlson and McCann's 1967 survey the greatest single
concentration of striped bass eggs was found around Saugerties at river
mile 102.5. Finally, testimony before the Federal Power Commission has
indicated that separation of certain stages of white perch larvae from
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those of striped bass is often not easily accomplished. In view of
..hese circumstances, we are concerned that some of the 60.14 larvae per
1,000 cubic meters of sampled water, which were collected, might well be
striped bass, not white perch. This possibility should be addressed.

Such an updated presentation should utilize a more representative cross-
section of the ichthyoplankton literature and knowledge available regarding
this reach of the Hudson River.

Specific Comments

None.

Literature Cited

Carlson, F.T., and J.A. McCann. 1969. Hudson River Fisheries Investi-
gations, 1965-1968; Evaluations of a Proposed Pumped Storage
Project at Cornwall, New York, in Relation to Fish in the Hudson
River. Hudson River Policy Committee. 50 pp.

New York State Conservation Department. 1943. Report by Bureau of
Inland Fisheries on the Hudson River, South of Troy Dam. 32nd
Ann. Rep. to N.Y. Legislature for 1942. pp. 175-178.
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Mr. William H. Regan, Jr., Chief
Environmental Projects Branch No. 3
Division of Site Safety and Environmental Analysis
United States Nuclear Regulatory Commission
Washington, D.C. 20555

GEORGE T. GERRYGEoa@NERA. MANAGER
AMD CHIMP ENGINEER

LEW1S R. BENNETT

ENERAL MANAGER
SCOTT . .LILLY

WILGUR L. GROHRERG

JONMANAOER. 
GINEERING

JOHN W. ROSTON
OOE P.PRATIONS

THOMAS R. MCCRANN. JR.
C.NTR..LER

Subject: Greene County Nuclear Power Plant-Docket No.50-549
Comments on NRC Draft Environmental Statement

Dear Mr. Regan:

The Power Authority has reviewed the Greene County Nuclear
Power Plant Draft Environmental Statement (GCNPP DES) issued in
March 1976 and offers its specific comments which are included in
Attachment No. 1. These comments have been arranged in the same
order that the material appears in the DES. We also take this
opportunity to indicate that there are several changes to the
GCNPP that we have made. These changes are discussed below, along
with our general assessment of the environmental impact, if any,
and our proposed schedule for amending the Environmental Report
(ER) to reflect these changes. A number of these changes are also
discussed in Attachment No. 1.

Attachment No. 1 makes reference to the Power Authority's
March 3, 1976 letter to Hon. A. E. Kahn, Chairman, N.Y. State
Public Service Commission, which has been appended as Attachment
No. 2.

Plant Schedule

Due to unanticipated delays in the New York State Public
Service Commission licensing proceedings, the Power Authority
has revised its anticipated schedule for the start of con-
struction and commercial operation of the GCNPP. The present
schedule,of which you were notified on March 8, 1976, calls
for start of construction in July 1978, completion of con-
struction by March 1, 1984, and full power commercial operation
by September 1, 1984. The Authority intends to revise the ER
in the near future to reflect this change.

Mr. William H. Regan, Jr. Page 2 GPO-105

Site Structures

Certain site structures on the waterfront have been relocated
from the positions currently indicated in the ER. Thesestructures include the cooling tower blowdown diffuser and
plant makeup water pumphouse. They are now located further
north, away from the vicinity of the Lehigh Cement Companydock activities. A revised figure has been included in
Attachment No.1 to show the new locations. There will beno adverse environmental impact due to the relocations.
The ER will be modified in the near future to reflect this
change.

In addition to the above changes, the Authority is considering
the possibility of changing the size of the exclusion radius andthe number of cooling towers to be used. In order to keep you
fully appraised, a brief description of these two possible changes
follows:

Cooling Tower

The Authority is investigating the possible economic andenvironmental advantages of utilizing one natural draft
cooling tower rather than two cooling towers as currently
proposed. Preliminary investigations indicate some advantagesin the use of one tower.

Site Property Boundary

The Authority is considering the possibility of reducing thesize of the minimum plant exclusion radius from 2400 ft. to
approximately 1600 ft. in order to alleviate the impact onthe adjacent cement companies.

This change in the exclusion radius, if made, would alsoinclude some modifications to the plant access roads,location of switchyard, parking area and associated facilities.

Discussions are underway with the NRC Regulatory Staff todetermine if such a reduction is permissible and what changes
to plant engineered safeguard features, if any, are necessaryto allow the reduction.

In addition to the above comments and the specific commentsJiven in Attachment No.1, the Power Authority has separately:ransmitted a tabulation of suggested DES editorial, typographicalind minor comments to Mr. Singh Bajwah of your staff.
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ATTACHMENT NO. 1
POWER AUTHORITY COMMENTS ON GCNPP DES - (MARCH 1976)

Mr. William H. Regan, Jr. Page 3 GPO-105

If you have any questions about our general or specific

comments, please contact Mr. Andrew Barchas, the Authority's
Licensing Engineer.

Very truly yours,

-

G. T. Berry
General Manager
and Chief Engineer

cc: A. E. Upton, (LLL&M)
J. B. MacDonald, NYS Dept. of Commerce
W. E. Seymour, NYS Atomic Energy Council
D. B. Vassalo, U.S. Nuclear Regulatory Commission
A. E. Kahn, NYS Public Service Commission (w/o Attach. No.2)

H. Denton, U.S. Nuclear Regulatory Commission (25 Attachments)

SUMMARY AND CONCLUSIONS

1) Pg. (iii); Item 3(c) states that the Hudson River dissolved
solids concentration will increase by a maximum of 18 ppm. It
appears that the values in Table 3.7 (DES) under the column
"Incremental increase in the Hudson River", were calculated by
assuming mixing of the discharge with the minimum Hudson River
fresh water inflow only. This approach is overly conservative.
If the flushing action of the tidal flow is considered, the
incremental increase in the various parameters is expected to
be an order of magnitude less than that indicated in the Table.
Using the Two-Dimensional Water Quality/Thermal Model described
in Appendix F, it was found that approximately 25% of the tidal
flow is effective in diluting the plant effluent. This results
in an increase in TDS of 1.2 ppm (see Section 5.4.2.1) as compared
to 18 ppm in Table 3.7. The increase of 1.2 ppm is in agreement
with DES Section 10.2.3.2 (which references ER Section 5.4.2.1.)

In addition, the Authority letter to A.E. Kahn (PSC) dated
March 3, 1976 (a copy of which is appended as Attachment No. 2)
provides updated estimates of TDS concentrations in the blowdown
discharge plume mixing zone.

SECTION 2, THE SITE

1) Pg. 2-1, Section 2.1, last line. ER Fig. 2.1-2, Rev. 2,
indicates that the proposed property line and site boundary do not
coincide with the proposed exclusion area boundary.

2) The location of the diffuser and intake water pumphouse shown
on Figure 2.3, page 2-4 have been revised. (This diffuser is also
shown in Figure 3.5 on page 3-6). As indicated in the attached
"Revised Figure 2.3", the make-up water pumphouse and submerged
diffuser are relocated to the north. The new locations will reduce
the impact on Lehigh Portland Cement Company's shipping operations.
There will be no significant change in environmental impact associated
with the new locations.

3) Pg. 2-6 - Sec. 2.2.2, first paragraph, six lines down. Three
adjacent cement companies are mentioned whereas only two are directly
adjacent to the plant site. The third cement plant is located
approximately one mile north of the plant site.

4) Pg. 2-8, second paragraph. A recent ban by the N.Y. State
Department of Environmental Conservation, as a result of PCB
contamination, has halted commercial fishing in the Hudson River
in the vicinity of Greene, Ulster, Columbia and Dutchess Counties.
It should be noted that the plant discharge will contain no PCB.
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5) Pg. 2-13, Table 2.4; Solids, total dissolved; in the March 3,
1976 Authority letter to Mr. A. E. Kahn (PSC), the 600 mg/liter
value was described as overly conservative and as representing a
possible spurious data point. The true maximum is felt to be the
May reading of 460 mg/liter (see ER Table 2.5-17A, Rev. 2).
Turbidity units are incorrectly designated FTU instead of JTU on
DES Table 2.4.

6) Page 2-21, Table 2.6. The 1975 USDI designations should be
consulted. The American Osprey is no longer on the list.

7) 1g. 2-21, Sec. 2.7.2, paragraph 1. This statement implies
that ecological baseline studies were terminated during May 1974
and does not consider the supplemental information provided in
ER Revision 2.

8) Pg. 2-25, Fig. 2.13. An arrow should indicate the eventual
return of fish to the bottom sediments for recycling of components.
See attached Revised Figure 2.13.

9). Page 2-31. The statement "upon reaching 1 in. .. . nursery
area" is not entirely correct. The late larvae-early juveniles
go to the shallows at about 1 inch and spend about a month there
before the migration downriver to Haverstraw Bay. See 1973 Hudson
River Fisheries Survey (Ref 18) and the Indian Point Second Annual
Report (both Texas Instrument Co.). By the time of the downriver
migration, the fish are 2" - 2 " long.

SECTION 3. PLANT DESCRIPTION

1) Pg. 3-1, Sect. 3.2. The Turbine Generator is to be supplied
by General Electric.

2) Pg. 3-9, Sec. 3.5.1.3. The laundry waste subsystem is primarily
used for concentrating evaporator bottoms and as a secondary function,
handles the laundry waste.

3) Pg. 3-15, Sec. 3.6.1.2. The diatomaceous earth filters will
produce approximately 12 tons per month of solid waste, consisting
of the suspended solids removed from the raw river water, plus the
diatomaceous earth filter media, not just suspended solids. The
GCNPP may utilize clarifiers instead of diatomaceous earth filters.
If so, this will be described in a future amendment to the ER.

4) Pg. 3-15, Sec. 3.6.1.3. Table 3.6 shows the characteristics
of the regenerant wastes after neutralization, not before, plus
the waste from the auxiliary boiler blowdown.

5) Pg. 3-15, Table 3.7. "Incremental Increase in Hudson River".
See Authority's comment above for pg. (iii) "Summary and Conclusions"
Section.
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6) Pg. 3-18, Sec. 3.8.1 The DES states that relocation of dwellings
is conditional and based upon the final routing of the railroad
spur. This is incorrect. The relocation of these dwellings is
conditional upon the location of the final plant property boundary
(which may not extend to these dwellings) and the final alignment
of the Alpha Cement Company access road.

SECTION 4. ENVIRONMENTAL IMPACTS OF CONSTRUCTION

1) Pg. 4-1, Sec. 4.1.1, 1st paragraph, 5th line. Section 4.1.1.1.5,
Revision 2 of the ER states that burning is not being considered at
this time due to ambient air quality, but with improved air quality
at the site burning may be considered at a later time.

2) Pg. 4-1, Part 4.1.1 - 4th paragraph. The first sentence should
indicate that there are eight homes and one trailer instead of nine
single family homes. Also, there is no mention of the on-site
private cemetery, which will require relocation.

3) Pg. 4-3, Sec. 4.1.4. See previous comment Section 3, No. (7).

4) Pg. 4-3, Sec. 4.2.1.2, 1st paragraph. Prior to its use for
domestic or concrete batching purposes, water from the Hudson River
will be treated in a package water treatment plant.

5) Pg. 4-4, Sec. 4.3.1.1, Paragraph 2, lines 7-8. Impact on
uncleared land within the site will be minimized because GCNPP
construction activities will be restricted to only those areas
necessary for construction and because of the erosion and sediment
control procedures which will be implemented.

6) Pg. 4-8, Sec. 4.3.2.2, Paragraph 6. The runoff into Duck Cove
falls into the non-point source category; therefore, there are no
EPA regulations limiting this runoff. In view of the .
mitigating measures which will be taken, such as storm water manage-
ment practices, strawbale and gravel filters, use of mulching materials
and vegetation cover; the Power Authority expects that a second
sediment detention basin will not be required. (Refer to ER Section
4.1.3, p. 4.1-9,Rev. 1 - December 1975).
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7) Pg. 4-9, 2nd paragraph. The DES states that dredging operations
should be controlled so that the maximum increase in total suspended
solids 200 ft. upstream of the barge slip does not exceed 15 ppm
over ambient levels under all conditions of river and tidal flow.
In ER Section 4.1.3, it is reported that the estimated increase
200 feet downstream and 100 feet from the near side bank of the
river is approximately 5.4 ppm. This indicates that there should
be no problem with the limit proposed by the NRC. However, the
Authority feels that the indicated limit should not be imposed since:

1. There are no State or Federal guidelines which quantitatively
limit the increase in total suspended solids, due to dredging,

2. dredging activities will be regulated by the requirements
of the Army Corps of Engineers permit program.

8) Pg.4-ll, 2nd and 3rd paragraphs. Relative to in-migrating
students, the NRC has concluded that the applicant's estimate of
two children per family (or 300 children in total) is a conservative
estimate and that New York State data suggests that slightly more
than one child per family, or 150 children in total, would be more
appropriate. Notwithstanding their own finding, NRC staff has
chosen to use the applicant's admittedly high figure of 300 children.

The issues of shifts in original enrollment between now and
1981 is not addressed by NRC staff. It is expected that student
enrollments from 1975 to 1981 will decline notably. The New York
State Department of Education's Mid-Hudson region, which includes
Ulster County, is expected to experience an enrollment decline of
8.7 percent by 1981. The same agency's Upper Hudson Region, which
includes Greene and Columbia Counties, will likely have 4.9 percent
less students by 1981. 1) In rough estimate terms, these trends
mean that the current enrollment of 56,000 pupils, will be reduced
because of natural population shifts by approximately 2500 students
by 1981. If this is the case, a comparatively minor addition of
300 students makes little impact from a school service or cost perspec-
tive, i.e., the $558,918 additional funding predicted by the NRC
is unwarranted.

9) Pg. 4-11, Table 4.5. There appear to be errors in the staff's
methodology depicted in Table 4.5. Column two, showing the cost
per pupil in 1972, is developed from data that lkely covers total
school costs, divided by the number of students. 2) Debt service
and insurance which may be included, are relatively fixed costs
and additional students would not increase these costs.

-----------------

(
1
)Telephone interview, Mr. James Barnes, Associate Statistician,

New York State Department of Education,Information Center on
Education, Statistical Service, April 12, 1976.

(
2
)Telephone interview, Mr. Brady, Chief of the Bureau of Statistical

Services, Information Center on Education, New York State Department
of Education, April 7, 1976.

Moreover, the average cost figures in Column two have been
applied to "marginal" or "incremental units". Several state and
local authorities were contacted to determine the actual "marginal"
cost per extra student.(3) All sources indicated that the marginal
cost per pupil would be less than the average cost. In one instance,
if the increment of students were to be in the order of three to five
extra students per existing classroom, the present marginal cost
would be only approximately $40. per student.(4) Under these
circumstances, the total financial impact upon local schools would
be approximately $12,000 for 300 students, not $558,918 as the staff
suggests.

10) The staff cost conclusion of $558,918 connotes a degree of
accuracy in their prediction to what is, after all, only an estimate.
Actual costs will depend upon enrollment shifts, the number of
in-migrating children, their distribution by age level, the capacity/
demand per classroom, the need for additional teachers, and the
educational technology current by 1981. The Power Authority suggests
that the NRC staff review this section on school costs, prior to
their release of the final environmental statement, taking into
consideration the information presented herein.

11) Pg. 4-12, Sec. 4.5.1, Commitment (3). Section 4.1.1.1.5,
Revision 2 of the ER states that burning is not being considered
at this time due to ambient air quality, but with improved air
quality at the site burning may be considered at a later time.

12) Pg. 4-13, Sec. 4.5.1, Commitment (20). Since the auxiliary
boilers are smaller than 250 million Btu/hr, they are not considered
"new fossil-fuel facilities" subject to Federal or state emission
regulations.

13) Pg. 4-14, Sec. 4.5.2, Requirement No. (2). See comment No. 6,
Section 4.

14) Pg. 4-14, Requirement No. (8). See comment No. 7, above.
Also, it appears that "TDS" should read "TSS".

SECTION 5. ENVIRONMENTAL IMPACTS OF PLANT OPERATION

1) Pg. 5-1, Sec. 5.1, Para. 1, line 3. The property boundary
acreage is 282 acres, of which 146.5 acres will be cleared or
disturbed.

2) Pg. 5-2, Sec. 5.2.2, Para. I & 2. It has been determined that
no underdrain system will be required at the GCNPP. The general
conclusions regarding the impact on the surrounding drainage
characteristics remain unchanged.

------------------

(
3
)Telephone interview, Mr. Durnford, Business Administrator Coxsackie-

Athens School district, April 7, 1976. Also, telephone interview, Dr.
Stigelmeier, Director-Information Center on Education, New York State
Department of Education, April 7, 1976. Also, Ibid.

(
4
)Mr. Durnford, Business Administrator, Coxsackie-Athens School District.
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3) Pg. 5-2, Sec. 5.3.1.1, Table 5.1. Table 5.1. should be revised
to reflect the change in Rev. 1 to ER Table 5.1-4. (Note - "maximum
ambient temperature" should read "minimum ambient temperature").

4) -Pg. 5-3, Sec. 5.3.1.2, Para. 3, line 3. Increased plume buoyancy
was considered when using the equivalent exit area method. Never-
theless, the results are felt to be conservative.

5) Pg. 5-3, Sec. 5.3.2.1, Para. 4. When..using the equivalent.exit
area method, increased plume buoyancy should have been considered.

6) Pg. 5-12, Sec. 5.3.3.1. The State water.quality standards
specify a pHrange of 6.5 to 8.5. This is not a discharge effluent
limitation. The Federal EPA discharge effluent limitations specify
a pH range of 6.0-9.0. Since the applicant will comply with both
water.quality standards and effluent limitations,..this.matter will
not require resolution at the NPDES proceedings.

7) Pg. 5-13, para. 3, "Limitation 423.15(j)". The DES states-that
the EPA Standard will not be met since, "some discharge of total
residual chlorine will remain in the circulating water flow of the
cooling towers." The chlorine discharge from the plant will be
in compliance with the discharge limitations set forth in 40 CFR 423.
15(j). The proposed chlorination program will meet the recommendations
of EPA-R2-73-273 "Predicting and Controlling Residual Chlorine in
Cooling Tower Blowdown". There will be no residual chlorine in the
blowdown from the natural draft cooling towers (circulating water)
or from the mechanical draft cooling towers (service cooling) beyond
each of the two 60 minute chlorination cycles per day.

8) Pg. 5-27, Sec. 5.5.2.1. In the second paragraph, four reasons
are given as to why the design and location of the intake will
minimize fish losses. No acknowledgment is given to the fact that
closed cycle cooling will be used, which is undoubtedly the single
largest mitigating factor relating to fish kill. Mention should
be made of the reduced intake flow as a result of using cooling
towers. The recommendation for impingement monitoring must be
tempered with acknowledgment of the advantages of the closed-cyle
cooling.

9) Pg. 5-27, Entrainment, second paragraph. Ichthyoplankton
entrainment - the model should consider the demersal, adhesive
nature of clupeid and white perch eggs.

10) Pg. 5-32, Sec. 5.5.2.2, para. 4. See comment No. (7) above.
No specific operating limitations need be incorporated in the Environ-
mental Technical Specifications as suggested in this Section.

11) Pg. 5-33, 1st para.; Total dissolved solids. The average and
maximum concentrations of TDS have been revised in the March 3, 1976
PASNY to A.E. Kahn (PSC) letter.

SECTION 6. ENVIRONMENTAL'MEASUREMENTS AND MONITORING PROGRAMS

'1) Pg. 6-1, Sec.6 .1.-3.1.'-The NRC staff-indicates' that the applicant-
will conduct the same terrestrial monitoring program that was
conducted in the initial intensive study, for preoperational and
construction phase monitoring. The applicant has not committed to
-such-a program. -Development-of a preoperational monitoring program
at this time is premature since studies are required for only oneyear -pr'o-rt0 -plant- startup.-'The applicant proposes to submit--a-
scope of work for preoperational studies at the time of application
for a plant operating license (ER Sec. 6.2.5.2). With NRC approval,
this would al-low the preoperational monitoring..program to commence
at least one year -prior to plant start-up and would- have the advantage
of considering all data developed-on Hudson River ecology during..
the interim years.

2T Pg. I-5, -Table-6.2~ -Sampling Programs- in HudsonT River. Sample-
periods are not all up-to-date. NRC should include changes made in*
programs--as -given -in. ER Rev. 2, .Table -6..1-13B. for .April-June. 1924.
-This -table--shows that -zooplankton and .ichthyoplankton collections
were made weekly.

Drift Gill Net - ER Rev. 2, Table 6.1-13B states that east
shore net station was between J & D, not C & D.

3) Pg. 6-7 Staff's Evaluation and Recommendations. Recommendation
(2) "ichthyoplankton sampling". These comments are inappropriate at
this time. The Authority has not committed to conduct the initial
intensive study as the preoperational and operational monitoring
program. While the Authority plans to conduct preoperational
and operational ichthyoplankton monitoring, the actual program
will be developed based on the results of the initial intensive study
which has been completed. The Program plan will be submitted to
the NRC for approval at the time of the Authority's request for an
Operating License.

4) Pg. 6-7, Sec. 6.1.3.2. The Authority feels that there is no
justification for establishing a fish sampling program in either Duck
Cove or Inbocht Bay since the location of the plant intake and discharge
structures are on the main channel of the Hudson River (see Revised
DES Figure 2.3 included in Attachment No. 1). There are no discharges
emanating from the plant which will flow into Duck Cove or Inbocht
Bay and consequently there will be no environmental impact upon the
fish populations of these water areas.

SECTION 8. THE NEED FOR POWER GENERATING CAPACITY

1) Pg. 8-1, Sec. 8.1.1, Applicants Service Area. This section
could be clarified by noting that the Authority has contracts for
sale of power to all seven private utilities in New York State.

A-39
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2) Pg. 8-2, Section 8.2', Reserve Requirement. The seven private
.member. utilities of the New York Power -Pool have signed a revised
agreement that requires each of the participating members to carry
an 18%-reserve-on its own -annual peak load. The Authority is not
a-participant in this written agreement;-but has voluntarily adopted
such a requirement for load associated with its thermal units.

3) Pg. 8-2, Sec. 8.3.1, Energy-Consumption: Several incorrect
statements. were made in this section.

Paragraph 1. Firm utility'sales are sales to'all New York State
utilities, including those mentioned in Section 8.1.1, plus Consolidated
Edison, Long Island Lighting and Orange and Rockland Utilities.

- Paragraph 2. .. The -NYPP energy.-demands .increased from 72,725 
-GWhr in 1965-to 110,700GWhr in 19.73 (ER, Table 1.1-5).

Paragraph 3. -Future total energy requirements were forecasted
by the Authofity to increase from 24,852 GWhr in 1375 to 51,337 GWhr
in 1986.

4a Pg.-8-3,..Table 8.1. -The..years.1971.and.1976 contain..incorrect.
numbers. Listed below are the numbers as they should appear in
this table.

Year

X1971
1976

In-Load
Peak

807
2144

Firm
Utility Peak

2251
4410

Total of
In-load + Firm Utility

3058
6554

In addition, the 1980 Authority system capability is projected
to increase 768 megawatts from the previous year by addition of 700MW
from the Arthur Kill fossil unit and the addition of 68 megawatts
from the second uprating of Indian Point 3. This should be clarified
in footnote (g).

5) Pg. 8-8, Sec. 8.4, Paragraph 2, 2nd sentence, Staff' Assessment
and Conclusions: To the extent the Authority has capacity in excess
to its in-load requirements, the capacity may be sold to utilities
on a withdrawable basis to be recovered, as necessary, to meet the
growth of load by in-load customers. This is in addition to existing
long term utility contracts. Capacity will also be made available
to utilities when Authority generation is on-line in exchange for
support during periods when one or more of the Authority's generating
sources is not available for service.

-9-

6) .Pg.. 
8
-9, Sec. 8..4, 5th paragraph, 3rd sentence, "In addition

..: base-load capacity." This sentence is incorrect. The NYS
Power Authority Act does not prohibit the Authority from purchasing

.base -load.capacity.-It does authorize- the Authority to- develop'-
reliable sources of power by construction and/or acquisition.

7) Same. paragraph as above: In comparison to the Authority's load-
growth projections, the Staff's growth projections appear to be too

. ]pow ,.ark. yery ..conservative. -.- However-, the -Authority does agree that'
even-using the Staff's conservative assumptions of load growth,
the Authority "will probably be unable to meet the peak demands it
will face in the mid-1980's if GCNPP is not available".- (6th

- paragraph, page 8-9).. The-Authority's-growth projections through
1985 for downstate preference loads are -as follows:

_ Metropolitan Transportation Authority 12%
,other New-York-City Preference Customers -7.'

-. -Total New-York- City Preference Customer Load 9.75%

SECTION 9. COST-BENEFIT ANALYSIS OF ALTERNATIVES

1) Pg. 9-1, Sec. 9.1.1.1, 1st paragraph, Purchased Power. Although
t.he Staff, statement -that the purchase of base load power is-'not a'
viable alternative is correct for the reasons given in Sec. 9.1.1.1,
such purchase is not precluded as a result of the Power Authority Act.
The Power Authority Act does not prohibit the purchase of base load
capacity when such power is available. However, the Legislature of
the State of New York, expressly recognizing the critical shortage
of power supply to the southeastern portion of the State, has mandated
a specific solution to this shortage by authorizing the Authority
to construct the base load facilities required to supply the load
of the MTA, its subsidiaries, and other public agencies, thereby
relieving private utilities to meet other urgent consumer demands.

2) Pg. 9-2, 3rd paragraph: The statement "coal-fired stations
require about 60 acres for each 1000 MWe of capacity ... " appears
incompatible with the land use number in Table 9.2 on page 9-8.

3) Pg. 9-17 - Part 9.3.1.8 - Single natural-draft cooling tower.
The Power Authority is investigating the use of a single natural
draft circulating water system cooling tower for the GCNPP, rather
than the current two-natural draft cooling towers.

10. EVALUATION OF PROPOSED ACTION

1) Pg. 10-5, Sec. 10.4.1, Table 10.1. This table shows the direct
and indirect benefits of the GCNPP. It appears that the "direct"
benefits are really the direct power-related benefits, and the
"indirect" benefits are really the direct employment, payroll and
tax benefits.
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We raise this issue because there are many substantial indirect
Employment, Payroll and Tax benefits which are no less certain of
occurrence than the Direct Benefits. They are critical to an
understanding of total impact, and they are an essential part of
the letter and spirit of NEPA compliance. Especially since NRC
questions on the GCNPP ER have addressed these important issues,
their.. inclusion in Table.10... would tend to make it a more complete
statement.

2) Pg. 10-1, Sec. 10.1.2.1, Lines 1-2. This sentence only presents
adverse impacts - land clearing and erosion effects. The Authority
feels that implementation of a site erosion control, sediment control
and site restoration program will minimize these adverse construction
effects.

TRUSTEES

JAMES A. FITZPATRICK

GEORGE L. INGALLS
VIt CMA CNAAN

WILLIAM J. RONAN

RAYMOND J. LEE

RICHARD M. FLYNN

ATTACHMENT NO. 2

PONR AUTHORITY OF THE STATE OF NEW YORK
10 COLUMBUS CIRCLE NEW YoRK. N. Y. 10019

(212) 397-6z00

:/J, LE40,

-- SC

March 3, 1976
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GENEAL tcouNYEL
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Hon. Alfred E. Kahn
Chairman
Public Service Commission
44 Holland Avenue
Albany, New York 12208

SUBJECT: Application for a Certification of Environmental
Compatibility and Public Need, 1200 Megawatt
Nuclear Generating Station at Cementon, Greene
County

Dear Chairman Kahn:

We have reviewed the contents of your January 20, 1976 letter in which

you express concern about the adequacy of our Application in three areas,

namely, air quality, water quality and the conformance of the proposed plant

to the statewide long range plan.

Our response to your concerns, in order in which they were stated, is

as follows:

1. Air Quality

Three specific air quality concerns were identified as impediments to the

docketing of our application namely, (i) the impact of suspended particulate
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emissions ir;m : L-iitar Air and dust raised during construction upon

the ambient air quality: (ii) whether cooling tower emissions will comply with

ambient particulate standards; (iii) an indication that emissions from the con-

crete batch plant will not contravene or prevent attainment of air quality stan-

dards.

In order to provide a better perspective to a detailed examination of these

three concerns, a short summary of the ambient air quality near the site is

in order.

The ambient air quality in the vicinity of the Cementon site has improved

dramatically over the past year, following the installation of emission control

equipment on several of the cement companies' emission sources in the area.

The most recent suspended particulate data, from the New York State Depart-

ment ct Environmental Conservation (NYSDEC) monitor located in the hamlet

of Cert-2nton, near the site, show compliance with ambient air quality standards.

Suspended particulate data for the months of June through August and part

of the month of September 1975--after the Alpha and Marquette cement companies

had begun partial operation of their air pollution controls, but with Lehigh

controls not yet in operation- -showed that the highest 24 hour sample during

these three months was 112 ug/m3 compared to an allowable 24 hour standard

of 250 ug/m3 : the three cement companies were operating at full load during

July, August, and September. During the 12 month period from June 1974

'''l. .-E. March 3, 1976

through :.:" 19~5, the highest 24 hour sample was 222 ugm3 (obtained on

December 13, 1974). Using data collected between September 1974 and

September 1975, which contains approximately 8 months of data prior to operation

of any air pollution controls and approximately 4 months of operation using

partial controls at Alpha and Marquette, 50' of the values of the 24 hours

average concentrations did not exceed 65 ug/m3 compared to an allowable stan-

dard of 75 ug/m3, and 84% did not exceed 101 ug/m3 compared to an allowable

standard of 110 ug/m3 .

The improved ambient suspended particulate levels is clear. Ambient levels

are expected to improve even more markedly with operation of air pollution con-

trols at Lehigh Cement and with control of dust at the Alpha Cement waste dis-

posal area, both to take place later in 1976. The addition of insignificant cooling

tower contributions to ambient suspended particulate levels in 1983 will neither

cause suspended particulate standards to be contravened nor prevent their

attainment or maintenance.

Data obtained during the three month period (June, July, September 1975)

show that deposition rates of settleable particuires have decreased radically.

The arithmetic mean of these three available monthly values is about 0.7mg/

cm2 /month compared to about 3.38mg/cm 2 /month for the seven available months

of 1974 data at the same monitoring location. The 50% New York State settleable
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particula:- s, aru for that area is 0.6m;cm2 mor: . (The NYS Department

of Environmental Conservation monitor from which these measurements were

obtained is adjacent to the Alpha Cement Company waste disposal area and

reflects settleable particulate concentrations higher than would be expected in

the general vicinity of the Cementon site).

In view of anticipated future controls on the part of the nearby cement

companies, it is expected that the settleable particulate ambient levels, at

the time of the plant's commercial operation in 1983, will be in compliance

with the state standard.

The future controls include the installation of baghouses by Lehigh Cement

Company in clinker coolers during 1976. In addition, it is the Authority's un-

derstanding, from the Department of Environmental Conservation, that the

Alpha Cement Company will be covering their waste disposal area with topsoil

to control fugitive dust emissions.

In conclusion the Authority believes that emissions from the auxiliary

boiler, cooling tower, and concrete batch plant and dust raised during construc-

tion will not contravene or impede the attainment or maintenance of all applicable

ambient air quality standards either during the construction phase or at the

time of the proposed plant's commercial operation. A detailed examination

of these four sources of emissions follows.

flOn. A. E. K2>. -5- March 3, 1976

A. Auxiliary Boiler and Construction Dust

Concerning particulate emissions from the auxiliary boiler, our engineers

have advised us that the boiler installation will have a capacity of only 196

million BTU per hour and the Application is hereby amended to reflect this

capacity. Consequently, this boiler is exempt from the provisions of Section

227.3 of 6NYCRR 277 which imposes restrictions on particulate emissions.

After the plant commences commercial operation in 1983, the boiler, which

will burn No. 2 fuel oil with a low sulfur content, will only be operational for

approximately two months per year during periods of plant shutdown or start-

up.

Concerning the attainment of ambient air quality standards, it must be

recognized that the emissions from the project will not occur until 1978

with respect to construction dust and 1981 for the auxiliary boiler particulates.

The three cement companies in the area are now subject to compliance

schedules issued by the Department of Environmental Conservation (a copy

of the compliance schedules is attached hereto as Exhibit A). Current com-

pliance status is as follows:

(1) Marquette Cement Manufacturing Company - has installed air pollution

control devices and submitted acceptable stack test reports on August 26, 1975.

This plant is now in compliance as shown on the attached compliance schedule.
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(2) Lehigh Portland Cement Company - was to have completed construction

of its air pollution control installation on January 1, 1976. Lehigh has entered

into a consent order with the Department of Environmental Conservation (a

copy attached as Exhibit B) whereby they agree to install equipment in their pla^t

so that their air contaminant emissions will not result in the contravention of

the State's ambient air quality standards. L'pon completion of this work and

submission of the stack tests, Lehigh Portland Cement expects to be in com-

pliance by July 1976.

(3) Alpha Portland Cement Company - has installed air pollution control

devices and has conducted stack tests. Although the attached compliance

schedule does not so indicate, (schedule reflects reporting through October 23,

1975), a conversation with the Department of Environmental Conservation on

November 26, 1973 revealed that the stack tests performed by Alpha satisfac-

torily met standards.

Based on air pollution control equipment which is now, or soon will be,

operational at all three cement plants, the Authority anticipates that by 1978,

the time at which construction is expected to commence at the proposed power

plant, the ambient air quality in the Cementon area will meet the State's

ambient air quality standards. Furthermore, it is expected that amounts of

dust occurring during construction and the negligible amounts of particulates a-

SO2 emitted by the auxiliary boiler, when added to the ambient air quality in

1978 and thereafter, will not contravene ambient air quality sta',ards )r rev-

their attainment and maintenance. The Authority will monitor the ambient

air quality at and.near the site to assure that the ambient air quality does,

in fact, continue to improve. In addition, data from the Depirtment of

Environmental Conservation air quality monitors in the area will also be ob-

tained to augment data from the Authority's own monitors. Monitoring re-

sults will be submitted in Amendments upon completion of collection and

analysis.

B. Cooling Tower Drift and Particulates

Your letter requests the Authority to address the relationship between

cooling tower drift and the State's standards for settleable and suspended

articulates and the compliance of the drift with air quality standards. The

following discussion of cooling tower drift is prefaced by a conclusion reached

by the Federal Environmental Protection Agency in Effluent Guidelines for

Steam Electric Power Plants that the EPA is "not aware of any instances in

which air quality standards have required an imposition of technology to control

droplet emission from cooling towers below those presently achieved in good

tower design and drift elimination."

(1) Settleable Particulates

The New York State standard for settleable particulates, whiidi is-lound

in 6NYCRR 257-3.4 is entitled "Standards for settleable particulates (dustfall)."
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The word "dustfall", used synonymously with settleablee particulates,'"

has historically been used to describe the deposition of industrial "dusts"

or large size particulates such as soot or other man-made dusts. 1 Such

usage of the term is historically consistent with the evolution of the "dustfall"

(settleable particulate) standard in New York State. When the State first em-

barked on a statewide survey of the air quality in the early 1960's, it was

aware that certain areas within the State were exposed to an excessive dust-

fall problem. For purposes of the survey, the State was divided into 16 sub-

regions and a dustfall survey, using one gallon pickle jars as the measuring

device, was performed. This type of survey is the conventional method used

to provide a quick and inexpensive determination of the level of "dirtiness"

in the air which is associated with soot and smoke from smokestacks. As

a result of the statewide survey, during which contaminants in addition to

dustfall were measured, the State decided that reduction of dustfall is one of

its prime objectives. The rationale for this decision was that visible dustfall

was a pollutant which was more quickly amenable to control measures than

1. "Dustfall is usually expressed in tons per square mile per 30-day period
(Table X). It is a useful indicator of the amount of material deposited from

stack emissions. Dustfall particles, because of their large size are offensive
to the visual sense andoc institute a nuisance to housewives and other mem::ers
of the community." Stern, Arthur C., Air Pollution, Vi. i, .academic Press,
New York (1968) pp. 80, 81.

other air contaminants. Subseqwnt1v, this prime objective was translated

into numerical criteria, which were included in the current Part 257-3.4

standard for 5cttleable particulates.

This brief historical backroLnd, which is based on information supplied

by New York State Department of Environmental Cons ervation personnel,

confirms the Authority's position that the objective of the State's settleable

particulate standard was the control of visible dustfall in the air, a nuisance

rather than a public health problem.

Against this historical background, it is evident that the standard was

not intended to include the deposition of highly soluble naturally occurring

particles, such as atomspheric droplets containing primarily the very same

salts contained in Hudson River water from which the makeup water for the cooling

towers is taken.

The "settleable particulate" concentrations and deposition rates which appear

in the Authority's Application were based on an expected drift rate of 0.005
percent of the tower's circulating water flow rate which was conservatively

high for impact assessment purposes. Since the initiation of the early stages of

our studies, cooling tower manufacturers have begun to enter into contracts with

guaranteed drift rates of 0.002 percent and tests have been performed on towers

which indicate that drift rates of below 0.001 percent are obtainable. This

new information will be incorporated in our consultant's mathematical model
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the plant. Results of the modelling analysis currently in progress, and predicted

impact, will be included in an amendment to the Application which will be issued

on or about July 1, 1976.

(2) Suspended Particulates

Suspended particulates comprise a very small portion of the drift mass.

A review of existing literature and data indicates that the water droplets emitted

from the cooling towers are primarily in a range greater than 100 microns in

diameter with the salt content by mass being heavily skewed toward the larger

settleable size range. Due to evaporation while in transit, a very small pro-

portion of these large size droplets may become small enough to fall into the

size range normally associated with suspended particulates. The percentage

of such particulates, while very small will be incorporated into our consultant's

rrdel. It is anticipated that the resultant impact on ambient suspended parti--

culate levels will be insignificant and will neither cause contravention of

standards nor prevent their attainment and maintenance. Results of the modelling

analysis, currently in progress, and predicted impact will be included in an

amendment to the Application which will be issued on or about July 1, 1976.

(3) Health Effects

Although literature describing the impact of airborne salts on health is

limited, the two documents described below have direct bearing on this subject.

(i) The criteria document upon which the federal air quality standards

are based (Air Quality Criteria For Particulate Matter, 1969) states that

the particulates which enter the human tracheal-bronchial and pulmonary

systems are primarily less than 10 microns in diameter. Most particles

larger than 10 microns are retained in the nose. Nearly all of the suspended

particulate contributed by a cooling tower would be in the upper size range of

suspended particulates (10-50 microns).

(ii) Based on an assessment of the effects of salt drift on land dwelling

vertebrates at the Forked River site (see: The Forked River Program A

Case Study in Salt Water Cooling. 1974), biologists at Rutgers University

concluded that they expect no physiological effects due to salt drift.

C. Concrete Batch Plant

The concrete batch plant will commence operation during the latter half

of 1978. State law (6NYCRR Part 212.4c) sets a limit of 0.05 grains of parti-

culate per cubic foot of exhaust air from a batch plant. This converts to a

limit of 3.74.pounds/hr. Opacity of emissions is limited to 20% (6NYCRR

Part 212.7).

The Authority proposes to use a highly efficient dust collection system

consisting of baghouses, fans, automatic controls and ducting. The baghouses

will use reverse flow or pulse jet cleaning and will control dust emission from
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the cement storage oins, wei',h batchnr and mixer. A hood above the concrete

mixer will collect dLust from the equipment. It is estimated that use of this

control system will limit maximum particulate emissions from the batch plant

to 0.35 poundshr or less than 10 of the allowable limit of 3.74 poundshr.

Opacity will also be well below the allowable of 20% limit. Therefore, batch

plant operation will be in compliance with all applicable emission standards.

Insofar as ambient suspended particulate standards are concerned, pre-

liminary calculations indicate that at approximately 100 meters from the batch

plant, ambient suspended pa rticulate concentrations will be well below primary

air quality standards. (The nearest site boundary will be approximately 200

meters from the batch plant). It is expected that the results of mathematical

modelling will show an acceptable impact on ambient air quality in the immediate

vicinity of the batch plant, as well as beyond it, and will neither cause contra-

vention of standards nor prevent their attainment and maintenance. Results of

the modelling estimates will be provided in an amendment to the Application

which will be issued on or about July 1, 1976.

Because of the small size of the controlled particulates emitted, none are

considered to be settleable particulates. Consequently, there will be a zero

impact on ambient settleable particulates from the batch plant.

II. Water Quality

The Power Authority has reviewed the water quali:y section of its Application

with its consultants specifically in regard to compliance by the plait s cichargk

with applicable stream water ci: ality arndards. A review of the 159 weekly

measurements taken (and reported in Table 4.4-1 in Appendix G of the Application)

of the total dissolved solids (TDS) in the river near the Cementon site duri.g the

period June 7, 1973 to May 29, 1974 showed a single instance (a bottom level

measurement, taken on November 19, 1973) in which the TDS exceeded the

allowable standard of 500 mg/'l for Class A waters. This particular measurement

yielded an ambient TDS value of 600 mg/I. It was on the basis of this one

measurement, that the underlined words appeared in the statement quoted

in your letter,

"At the point of minimum surface dilution, that is,

maximum surface concentration, all stream standards

and criteria at both sites would be met, except during

those infrequent times when ambient concentrations in

river are near or exceed such stream standards or

criteria."

which appeared in Part I, Vol.1 p. PMS /AJM-20 and Part III, Vol.4 page 9.7-6

and Part IV, Vol.4, page 9.7-5 of our Application.

Since the regulations of the Department of Environmental Conservation

(6NYCRR 701.2(b)) states that"natural waters may on occasion have charac-

teristics outside of the limits established by the standards, " the underlined

words reflect a conservatism which can be misleading and should be deleted.'

The Application is hereby amended to incorporate this change, and the appropriate

I. In fact, the abnormal sample value of 600 mg/i may weli be spurious.
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water quality sec:icas of the Application will be amended to reflect full com-

pliance of the plant discarge with New York State stream standards.

Similar conservatism was applied in calculating the maximum surface

concentration of TDS (Table 9.7-2 of Part IV, Vol.4). The value of 877

mg/1 given in the Table is based on intake water with TDS of 600 mg/1. Again,

the conservatism here can be misleading because the intake structure spans

almost the entire water column. We have, therefore, revised the maximum

TDS concentration calculations to reflect the maximum of all mean values of

ambient TDS using the information from the entire sampling period. The

mean values were calculated by averaging the weekly measurements which were

taken at the surface, mid-depth and bottom of the water column.

The blowdown jet leaves the discharge pipe as a water column which spreads

in a conical fashion as it rises to the surface of the river. The maximum surface

concentration.of TDS occurs across the 18-foot diameter of the cone as it emerges

at the river surface. The revised analysis shows that the maximum surface

concentration of TDS across this 18-foot diameter will be 513 mg/I. (This

takes into account only dilution within the conical water column between the

discharge pipe and the river surface, but not surface mixing). At a radius of

approximately 11 feet from the center of the cone at the surface, the concentration

reduces to 500 mg/1, the State standard. At greater distances from the cone

center, when further surface mixing is taken into account, concentrations will

be reduced further until ambient river concentration levels are reached. A

future amendment to the .\pplication will contain values at various distances from

the intersection point.

-15- MarcA 3, 19~y

The levels of gross Beta, radium 225 and strontium 90 at the discharge

pipe of the plant are: gross Beta--8.6pC/71; radium 226--10-10 pC 1; strontium

90--1.9x10 . Results of the monthly sampling and radiological analysis of

Hudson River water by the Department of Environmental Conservation at Glen-

mont and Rhinecliff show that typical maximum levels are 2 to SpC/l for gross

Beta compared to an allowable state standard for Class A water of 1000DC/l;

1 to 3pC/l for radium 226 compared to an allowable value 3pC/i; and 1 to

9pC/1 strontium 90 compared to an allowable standard lOpC/1. Even allowing

for no mixing of the effluent from the discharge pipe, it is clear that adding

the direct discharge values to the measured ambient values will result in no

contravention of the standards for ambient radiation levels in Class A water.

III. Conformance to Statewide Long Range Plan

The Power Authority has no objection to your taking judicial notice of the

New York Power Pool's section 149-b filing of April 1975. However, the

Authority reserves the right to question or rebut the correctness of particular

data contained therein, and to object to the introduction of evidence with respect

to the need for any facility which has been determined to be necessary by the

Authority.
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In the: Fttcr of Cmmlinncv srith f'rt 187 of the
Nlw York State Air Pollution Control Rules by CONSVNT

q ORDII
LEHICH PI:;Trx.D CEMIENT COAY!Ph'Y
(Alsen Plant)

Respordent
-------..-..-----.------..---..-- -...---------..-- ......-. X

Respondent having waived public hearing and accepted the terms and

conditions of this Order by virtue of the subscript Consent I order the

following:

I. Respondent shall make such modifications, repairs, or additions

to its cement manufacturing plant at Alsen, New York, as are necessary to

prevent air contaminant emissions therefrom in excess of the limitations

imposed under Part 187 of the Air Pollution Control Rules, or in such

Q ~ quantities and/or of such duration as would result in contravention of

Part 186 of said Rules or in contravention of the state standards for

quality of the ambient air. Such changes shall be timely made strictly

in accordance with the compliance schedule set forth in- Appendix A hereto
attached.

II. Beginning January 1, 1972, and thereafter on the first day of

every two (2) months, Respondent shall file a report of progress made in

achieving the goals set forth in Paragraph I above. On request, Respogdent

shall furnish copies of relevant purchase or construction contracts. -!

III. Any tests req':ired to be conducted by Respondent to show cemplianc

with Article 12 or this Order shall be at Respondent's own expense and

'performed in a manner acceptable to mn, and shall not be deemed to preclude

!my conducting such other tests as I may think necessary.
IV. Any plans, reports, or other submissions required to be made

pursuant hereto shall be filed by Respondent with the Regional Director of

Environmental Quality, at his office in Room 207, 50 Wolf Road, Albany,
.Nvw York 12205.

- V. Whlenr-vev OIL- augrc-iI v:.-rr cri rrsntal ';orl ity errms

,necessary or desirable to inspect th" promises of Respondent to v cIy

progress in achieving compliance in connection herewith, he or his repre

sctntotive shall be alloe:rd to go upon said premises at any rca'onahe hour,

and shall be given such assistance by Respondent as is neessary for the

Proper conduct of such an inspection.
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Vf.3,:'.' , ,;'..tf~i toco ply td1th aity of the aboe tie-c

recuirements bcruse of delay in receiving any necessary permit or approvil

from any gover-cencel authority, such non-performnce shall be deemed

excusable for such period as is fairly ascribable to such delay, PROVIDED:

Respondent shall have made diligent and timely efforts in good faith to

procure such permit or approval, and shall have submitted any necessary

applications and plans in accordance with good professional practice.

VII. No modification of this order shall be effective except it be in

writing executed by me, upon written application to me for the relief

sought thereby.

DATED: Albany, New York
1971

HENRY L. DlI:)NO, Cum.nissioner
New York State Department of
Environmental Conservation

TO: Mr. D. M. Kunkel
Lehigh. Portland Cement Company
Hartford, Connecticut 06103

Respondent hereby consents to the making, entering and filing of the
foregoing Order without further notice and waives its right to a hearing
herein.

LEHIGH PORTLND CE ENT CONrrw Y

Datej, q . / I

State of ,fC1 ) ss eaa .
County of cc.v7 ) 5'.:

On this /4 day of Lace. i- , 1971, before me
personally care Nsela ,n- Wea'/ to me known, who being by
mer duly sworn did depose and say that he reside. in Cir

c'u . , that he is the ".:- r-fr, u r .of4 /',a /..
C- ,the corporation described in and whichh e routed the

foregoing irstrttent; and that he siglltI iis no an authorized by :.aid
coro'at:oe.

Notary Pui. t
C'; cc.I... . e. persr i-J-7
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SCIWDUT.Cf A

I. The Respondent shall take the following actions in respect to

kilns 5 and 6 on or before the following dates:

1. Submit approvable final plans ' September 1, 1972

2. Start construction of facilities t April 1, 1973
,1n

3. Comlete construction of facilities January 1, 1974

4. Complete final tests in an acceptable June 1, 1974

manner

Furthermore, during the interim period, kilns 5 and 6, are each-t-be,

operated with a 15% reduction in process w.eight. (A reduction of from..

52,150 pounds per hour to 45,000 pounds per hour for each kiln.)

II. The Respondent shall take the following actions in respect to

cooler No. 7 on or before the following dates:

1. Submit final plans September 1, 1974

2. Start construction April 1, 1975

. 3. Corpletc construction January 1, 1976

4. Final tests June 1, 1976

III. The Respondent shall take the following actions in respect to

kiln 7 on or before the following dates:

1. Submit final plans September 1, 1975

2. Start construction April 1, 1976

3. Complete construction - January 1, 1977

4. Final tests June 1, 1977
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United States Department of the Interior

- OFFICE OF THE SECRETARY -
WASHINGTON, D.C. 20240 4\\~C) -

ER 76/235 k(J -
MAY _97p# '\- , . w.

Dear Mr. Regan:

Thank you for your letter of March 11, 1976, requesting
our comments on the draft environmental statement on the
Greene County Nuclear Power Plant, Docket No. 50-549,
Greene County, New York.

Our comments are submitted according to the format of the
statement or by subject.

Cultural Resources

Section 2.3 and relevant portions of the applicant's
environmental report indicate that comments are pending
from the State Historic Preservation Officer, but there is
no indication that a qualified archeologist, knowledgeable
about the probability of such resources in the project area,
has been contacted. We note that commitment is made to notify
and cooperate with the New York Division of Historic Preserva-
tion should any archeological materials be discovered during
project construction. While this is appropriate, we feel it
essential that contact should be made immediately with the
State Archeologists, Dr. Robert Funk, New York State Museum
and Science Service, Albany, New York 12224 or the New York
Archeological Council, 4242 Ridge Lea Road, Buffalo, New York
14226 to determine the probability of significant archeological
materials existing in areas of the project which may be
adversely affected. Because unanticipated archeological
materials can be seriously damaged or totally destroyed by
construction operations, and because construction schedules
and progress can be disrupted by required evaluation of
discovered resources, it is most practical to secure a prob-
ability determination prior to completing the final
environmental statement.

The final statement should include the appraisal made by the
State Archeologist, or other qualified archeologist if the
need for further survey is indicated, along with the comments
from the State Historic Preservation Officer and Bureau of
Historic Preservation.

Geology

It is stated on page 2-10 that a detailed discussion of the
geological features will be included in the staff's Safety
Evaluation Report. This report has not been cited among
the references and evidently has not yet been released.
Therefore, we do not believe that reference to a discussion
of geological features in the forthcoming Safety Evaluation
Report can be considered adequate, in lieu of an evaluation
of environmental impacts related to geologic conditions in the
present draft statement. The final statement should indicate
when the staff's Safety Evaluation Report will be available
and what its role is in the environmental assessment.

No mention of earthquakes, seismicity, or geologic faults
was found in the statement. A brief reference has been made
to the fact that existing soils at certain locations will
be excavated to bedrock and replaced by granular fill designed
to preclude liquefaction and excessive settlement, but no
mention has been made of seismic shaking in relation to potential
liquefaction or of the existence of subsurface conditions that
might create a potential for liquefaction.

It is briefly noted on page 2-18 (par. 3) that the western
edge of the site is filled with lacustrine clay with a high
natural water content and evidently attaining thicknesses in
excess of 80 feet. The Hudson River valley contains extensive
deposits of lacustrine clay that are likely to be sensitive
to earthquakes and to instability if undercut or overloaded.
Historic earth and rock slumps have been particularly numerous
along the Hudson valley, approximately eight having been
reported within 15 to 20 miles of the site, and including
at least one on the west side of the Hudson in the immediate
vicinity of Catskill. In such a setting, the evaluation of
potential environmental impacts of major construction should
include the possibility of triggering slumps. Measures
proposed for preventing such an occurrence should be discussed.

U 7-1
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Figure 2.3 and the accompanying text indicate that some
structures will be built on fill and that the existing soils in

such areas will be excavated to bedrock. Specific information

on the type of material to be excavated has not been provided,
but it appears probable that sensitive water-saturated clay
will comprise some portion of the 400,000 cubic yards of soil

to be excavated. It is stated only that excavated soil will

be "used to fill in low areas of the site for plant foundations"
(p. 401, par. 3). The statement should evaluate stabilization
methods and potential environmental impacts related to the

proposed disposition of this material, particularly of any
lacustrine clay that is excavated and used for fill.

Hudson River Levels

Derivation of the applicant's estimates of the extreme water

levels on the Hudson River at the site as noted on page 2-10

should be provided. The maximum probable stage, as presumably
required to be computed for the Preliminary Safety Analysis
Report, should also be given.

Groundwater

In section 2.5.2, the results of the reported groundwater
studies should be more adequately summarized. As a minimum,
the following should be included in the statement: (a) con-
tours on the water table or piezometric surface, or at least
the average magnitudes and directions of the pertinent water-
table or piezometric gradients through the site; (b) aquifer
permeabilities which were apparently determined by field tests
in boreholes; Cc) soil permeabilities where pertinent;
(d) physical properties of the aquifer; and (e) physical and
physiochemical properties of the soils directly involved.
Examination of the meager data we have available, for boreholes
201, 216, and 226, indicates selective permeabilities,
probably fracture-type, ranging up to more than 22,000 feet
per year, sufficient to warrant consideration of the fate of
any accidental release of radioactive materials.

The proposed locations of monitoring wells should be shown on
one of the maps. In order to make the pre-operational samp-
ling meaningful during the operation of the plant, monitoring
should be done down-gradient. Because of the apparent
hydraulic heterogeneity of the aquifer, it seems that pre-
operational monitoring should be done as far as possible in

the same locations as the operational monitoring. The well
water quality sampling stations shown on figure 2.5 will
probably have little utility in groundwater monitoring of
the effects of plant operation on groundwater.

Class 9 Accidents

The discussion of accidents does not include an assessment of
consequences of class 9 accidents except for the statement
that they "could be severe" on page 7-1. The NRC Reactor
Safety Study, in which class 9 accident risks have been quanti-
fied is referenced, and it is indicated on page 7-2 that "the
results of these studies will be assessed on a timely basis
within the Regulatory process on generic or specific bases as
may be warranted." The environmental statement does not show
that such an assessment has been made for the consequences of
a class 9 accident on the Hudson River and water resources
of the Catskill area. Since the NRC Reactor Safety Study was
not site specific and did not specifically assess effects on
water resources, we recommend that such an assessment be made
a part of the environmental analysis.

Summary and Conclusions

Item 7b on page iv, refers to additions or changes in
construction not previously evaluated by NRC. The final
statement should indicate on what basis approval of this
construction will be made by NRC. Assurance should be given
that, where appropriate, the views of Federal, State and local
agencies will be solicited prior to rendering a decision in
cases where a supplemental environmental statement is not
deemed essential. It should also be indicated that Item 7c,
relating to procedures and records, will also cover the changes
in construction not previously evaluated by NRC.

Water Use

The staff's discussion of industrial, commercial, and municipal
water uses on page 2-7, did not consider the proposed Hudson
River Skimming Project, which is intended to divert excess
flow from the Hudson River to the New York Metropolitan area.
The impact, if any, of the plant's consumptive water use (34 cfs)
on this project should be assessed in the final statement.
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Hudson River Fish

Relative to the review of fish populations on page 2-30, use
of commercial landings of American shad and striped bass as
indices of the abundance of these species in the Hudson River
is not necessarily an accurate indication of their abundance.
The following publications provide useful information on
methodology for estimating abundance of species which should
be helpful in supporting or modifying the conclusions made
in the draft statement.

1. Ginter, J. S. 1974. Marine fisheries conservation in
New York State: policy and practice of marine fisheries
management, NYS Scientific Assembly Staff report
SS-403-1, 117 pages and appendices.

2. Medeiros, W. H. 1974. Legal mechanisms to rehabilitate
the Hudson River shad fishery. NYS Scientific Assembly
Staff report SS-406. Sea Grant Prog. grant - 2-35281,
65 pp.

3. Retzch, W. C. 1975. A legislative and management plan
for the recreational and commercial striped bass
fisheries of New York State. NYS Scientific Assembly
Staff report SS-508, 128 pages.

Environmental Stresses - Water Quality

The draft statement, page 2-33, narrows its consideration of
"existing environmental stresses" to water quality concerns.
It does not fully examine other important stresses, especially
those caused by consumptive and non-consumptive water uses
(e.g., impingement and entrainment mortality due to power
plant intakes and municipal and industrial intakes), point
and non-point sources of pollution, and fishing mortality.

More importantly, the statement does not recognize that a
complete evaluation of existing environmental stresses must
examine all of the species, especially fishes (resident,
advantitious, and diadromous) found at the site, throughout
the geographic ranges of the populations to which they
contribute. By restricting its concern to the stretch of

6

the Hudson River between MP105 and MP126, the staff developed
an extremely artificial case for catagromous and anadromous
fishes that experience many stresses during their migrations.
The degree to which populations of striped bass, blueback
herring, alewife, white perch, tomcod, and American shad
are "stressed" is especially dependent upon Indian Point
Units 1, 2, 3, Bowline, Lovett, Danskammer, and Roseton power
plants.

The final statement should give appropriate recognition to
these additional stresses.

Chemical and Biocidal Effluents

Table 3.6, page 3-14, indicates that 4,640 lbs./day of
chlorine gas (Cl2 ) will be used to control biological fouling
in the cooling, makeup, and service water systems. Yet, the
text states that sodium hypochlorite will be used for this
purpose. The final statement should clarify this apparent
discrepancy.

Transportation Connections

It is unclear in the draft statement (page 3-18) why both the
railroad spur and barge slip are needed and why both are intended
as permanent structures. The final statement should provide
a list of materials which will be brought to the site by rail
and water, and discuss the use and need for both structures
during construction and operation of the plant.

Transmission Facilities

On page 4-5, it is noted that clearing of the proposed
transmission corridors will affect at least 1,400 acres of
relatively productive habitat (forests, brush land, and
agricultural land). Two hundred and thirty-four acres of
forests will be converted to low-growing grasses, herbs, and
brush; seventeen acres of crop land will be permanently removed
from agricultural production. The statement on page 4-3 that
"various right-of-way clearing techniques will be employed to
retain as much vegetation as practicable and to minimize
environmental impacts" is too general and does not adequately
protect wildlife and its habitat.
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In view of the potential for significant adverse impacts of
these actions on wildlife and their habitat, the final
statement should develop specific requirements concerning
transmission corridor clearing.

On-site Water Bodies

The draft statement notes on page 4-6, that the 6.3-acre
marsh pond complex appeared to the staff to be the least
disturbed or the most natural on-site aquatic ecosystem in
an industrial area generally characterized by various
perturbations such as cement plant effluents, cement dust,
paved and dirt roads, excavated areas, and altered vegetation.
It is not clear why the staff apparently approves of the
complete destruction of this complex. Although the case can
be made that there is an abundance of ponds and wetlands within
a five-mile radius of the site, that case alone is not
sufficient justification for destroying the 6.3-acre on-site
marsh pond complex.

Water Use

The assessment of the relative impact of the plant's consumptive
water use is confusing. The draft statement on page 5-1,
indicates that the plant's consumptive water use (34 cfs) will
be only a very small (0.02 to 0.05%) portion of the tidal flow
and therefore will not affect the water supply available to
other users. Plant consumptive water use and its impact on
other users should be examined in terms of net down river flow
over a tidal cycle.

Intake Effects

The draft environmental statement, page 5-26, fails to treat
the impacts of other power plants along the Hudson River on
species present at the Greene County site. The construction
and operation of Greene County plant should be evaluated in
view of fish entrainment and impingement known to occur at
other plants. Particular attention should be given to the
additional impacts of the proposed Greene County plant if
Indian Point Units 2 and 3 are permitted to operate with
once-through cooling. Any additional impacts on species

which may already be heavily impacted by Indian Point Units
2 and 3 and other nearby fossil-fueled plants could reach
unacceptable levels and should be avoided.

We hope these comments will be helpful to you.

Sincerely yours,

Deputy Assistant Secretary of the Interior

Mr. William H. Regan, Jr.
Chief, Environmental Projects Branch 3
Division of Site Safety and Environmental
Analysis

Nuclear Regulatory Commission
Washington, D. C. 20555
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ROBERT J. KAFIN
ATTORNEY AT LAW
115 MAPLE STREET

GLENS FALLS. N.Y. 12801
(518) 793-631

U.S. Nuclear Regulatory Commission

May 14, 1976

U.S. Nuclear Regulatory Commission ,% 9
Washington, D.C. 20555 %; ;0,

Attention: Director, Division of Site Safety - J
and Environmental Analysis ' I's

Re: In the Matter of Power Authority
of the State of New York
(Greene County Nuclear Power Plant)

Docket No. 50-549

Gentlepeople:

On behalf of Citizens to Preserve the Hudson Valley,
P.O. Box 412, Catskill, New York 12414, we hereby offer the
following comments on the Draft Environmental Statement ("DES")
published March 1976 in the above Docket.

IN GENERAL

The DES is a fundamentally deficient document which should
be withdrawn, rewritten and reissued in draft form for comment.

The primary deficiencies fall into the following categories:

1. The DES covers only a tiny segment of an integrated,
comprehensive, long range system of massive power plants and
transmission lines proposed by the Power Authority of the State
of New York ("PASNY"). Therefore, the DES concerns itself with
an improperly narrow project scope.

2. In its underlying assumptions, the DES is at total
variance with other reports issued virtually contemporaneously
by other bodies at least as expert as the NRC staff coverig
the same subject matter. In particular, these are: a) the
draft environmental impact statement issued April 1976 by the
Federal Power Commission for PASNY's Breakabeen project to be
directly linked to the Greene County Nuclear Power Plant
(GCNPP") which will be the primary source of pumping power for
that pumped storage hydroelectric project; b) a report on coal

prices issued March 16, 1976 by the Council on Wage and Price
Stability of the Executive Office of the President; c) the
April 1, 1976 report of the New York Power Pool to the New
York State Public Service Commission; and d) the April 1976
NRC Draft Environmental Statement concerning the proposed
offshore nuclear power plant of the Public Service Electric
and Gas Company of Newark.

3. The analysis of alternatives in the DES makes a mockery
of the planning process.

4. The DES is a jargon ridden, unintelligible jumble of
minutia. It should instead be an analysis of the proposal and
its alternatives. Unfortunately, less than 10% of the DES
is evaluative.

THE PROJECT SCOPE

The DES (p. 1-11 defines the proposed project as being a
nuclear power plant with cooling towers and 26 circuit miles
of 345-ky transmission lines.

This is incorrect. The above-mentioned facilities are
small segments of a long range integrated project proposed
by PASNY which consists of the following major segments:

1. The above-mentioned facilities.

2. A new pumped storage hydroelectric 1000 mw power plant
in Schoharie County.

3. A 765 kv transmission line or two 345 kv transmission
lines connecting the facilities mentioned in #1 and #2 above.
The #1 facility is planned to provide the pumping energy
for the #2 facility.

4. Transmission lines (probably at 765 kv) from the complex
consisting of the #1 and #2 facility to Pleasant Valley to the
southeast and Utica to the northwest in order to connect the
complex with the statewide interconnected bulk transmission
system.

5. In addition, PASNY has applied to the State of New York
to build a fossil fueled 700-800 mw power plant, possibly within

2
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a few miles of the #l facility to be part of the overall complex.

These facilities are all interdependent and must be
evaluated as an overall project. Only when viewed in this
manner can cumulative impact be assessed. Only when viewed
in this manner can true alternatives be identified.

Thus, for example, it is perfectly clear that if there
were no pumped storage segment of the overall project, the
location of the steam generating stations would be different.
If there were no transmission lines planned to connect the
steam stations with the pumped storage facilities, you could
not build the generating capacity.

In this connection, the DES should have complied with
40 CPR S1500.6(a) and 40 CPR S1500.6(d) (1). Since it did not,
it is improper. It misdefines the scope of the project to
be reviewed.

ALTERNATIVES

The DES discussion of alternatives is clearly designed
as an exercise to justify the conclusion that there are no
alternatives rather than to identify the range of options
available.

1. Do Nothing Alternative. The most obvious alternative,
and the one with the least environmental impact, is not even
discussed. This alternative is to take no action to supply
the additional electricity to be generated by the GCNPP.

The failure to discuss this alternative is inexcusable.
Perhaps the "cost" of not having this additional electricity
is less than the "benefit" of not having to supply it. From
the DES one cannot tell because this alternative is not discussed.

Instead of dealing with the "do nothing" alternative the
DES engages in an unintelligible discussion entitled "The
Need for Power Generating Capacity" which purports to show
that the power has to come from somewhere because it is "needed".

The DES analysis is first based upon the untrue assumption
that PASNY, like private utilities, is a regulated monopoly

3

mandated to save a specified set of customers. The fact isthat PASNY is different than all other utilities in New YorkState in that its mandated service is quite limited.
In 1974, 81.4% of PASNY's output was "surplus" to besold to other utilities, while only 18.6% went to the municipal,cooperative and industrial customers who PASNY is legislatively"mandated to serve.

Thus, unlike private utilities, the "need" for PASNY powercannot be projected by analyzing the expected future requirementsof its mandated customers. PASNY already has all the surplusand reserves it will need for its own customers for decades.This is true whether you use PASNY's own alleged compound growthrate of 6.8% per annum or the NRC staff's rate of 4% per annum.

It is perfectly clear that the purpose ascribed to theGCNPP (i.e. to make sure PASNY can serve its mandated customers)
is false. The real purposes are (1) to supply pumping powerto future pumped storage projects, (2) to provide peaking powerto private utilities and (3) to assist the New York Power Poolin maintaining a 20% system wide reserve.

The need for the GCNPP should have been assessed withthese purposes in mind. The alternatives to the GCNPP shouldhave been identified to satisfy these purposes and not thefalse purpose. The environmental impact of serving thesepurposes should have been discussed. The costs and benefitsof taking care of these motives should have been assessed.

Thus, for example, the environmental impact of, alternativesto, and costs and benefits of maintaining a 20% system widereserve is critical to analyzing the proposed project. It maybe that the costs of meeting one day in ten years loss ofload probability test exceed its benefits in which case thecost of the GCNPP (or any other energy supply alternative)exceed its benefits. From the DES there is no way to know.Much statistical data is presented. Many references are madeto PASNY's self-serving assertions. No genuine independent
analysis is made. The forest is truly obscured by the trees.

The failure to meaningfully deal with the "do nothing"alternative in the DES completely vitiates it.

4
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2. Purchasing Power Alternative. The DES (p. 8-9 and
p. 9-1) accepts the ridiculous and untrue assertion of PASNY
that it cannot purchase power. If PASNY cannot buy power
under its enabling law, how can the 800 mw Quebec diversity
purchase (DES p. 8-3) be explained?

Two points deserve mention here: (1) the DES by unquestionably
relying on PASNY's self-serving assertions on key issues violates
NEPA which places the primary and nondelegable responsibility
for assessing alternatives on the NRC. (2) The DES should
point out that the 800 mw Quebec diversity purchase will be
transmitted to southeastern New York over PASNY transmission
facilities with a 4000-6000 mw capacity. Now, if PASNY can't
buy power or if only 800 mw is available, why are they building
seven times as much transmission. capacity? If the electricity
to be generated by the GCNPP is really necessary -- which we
believe it is not -- then a viable alternative, requiring
no additional construction of anything, is to increase the
800 mw purchase to 1900 mw.

This alternative should have been fully expired and not
summarily dismissed (DES p. 9-1) .*

3. Location Alternatives. The DES relies entirely on
PASNY's self-serving assertions for assessing alternative
locations.

One must wonder why the DES addresses no sites on Long
Island, since apparently the power is to be transmitted to that
part of the state.

It is also curious, recognizing that New York State is
a coastal state and that the allegedly needed power will be
for its coastal zone, that no off shore site is considered.
This is even odder when one notices that at virtually the
same time the DES was being issued, the NRC staff was extolling
the virtues of an off shore site in New Jersey which, the last
time we looked, was adjacent to New York State with a substantially
similar coastal zone.

Once agei it appears that the NRC is attempting to
delegate its responsibilities to PASNY by buying "hook, line

*Furthermore, since one of the principal true justifications
for the GCNPP is to provide PASNY with surplus power to other
utilities, one alternative would be to have these other utilities
purchase power elsewhere.

and sinker" PASNY's self-serving assertions without any inde-
pendent verification or evaluation.

4. Conservation and Pricing Alternatives. Because the
NRC staff does not understand the nature of the PASNY beast,
who its actual customers are, and what it is legally required
or permitted to do, the DES distorts completely the relevance
and materiality to the "need" for the GCNPP of conservation
efforts and pricing strategies.

The Federal Power Commission staff in its April 1976 draft
environmental impact statement on PASNY's proposed Breakabeen
project, in sharp contrast to the DES, contains discussions of
conservation and rate revisions as the same may effect PASNY.
Among other things the FPC staff points out that PASNY's pricing
methods do "not reflect operational reality or promote economic
efficiency"

On the other hand, the DES contains "boiler plate" dis-
cussions of conservation and pricing taken almost verbatim
from documents dealing with other applicants and other propo-
sals.

The discussion of changes in rate structure goes no fur-
ther than sunmarily mentioning that several schemes (peak load,
increasing block, etc.) exist and doubting that they would work.
Statistics are presented purporting to show that electric demand
is price inelastic, although the statistics only run up until
1973, and are themselves contradicted in 8.3.3.1 (where the EIS
admits that demand projections for the last few years have been
in error).

The DES dutifully complies with the requirement that lip
service be paid to energy conservation so long as it can be con-
cluded that all possibilities for conservation are so infeasible
that the only option is to approve PASNY's proposals. At 8.3.3.1,
the DES allows that the post-1973 figures have run far below
the projected demand but totally and irrationally discounts the
implications of this trend.

The DES claims that these figures. are misleading with re-
spect to PASNY, since total (statewide) demand- will drop without
a concomitant decrease in PASNY's load because "when (private]
utilities' demands drop, they still draw maximally from PASNY,

6
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since this is the lowest cost generation; and they back off
on their less efficient fossil plants..." This argument con-
veniently ignores the alternative of letting the utilities
continue to use their own facilities rather than building new
PASNY ones.

The most telling reason for failure to consider energy
conservation is PASNY's intimation that the recent data showing
slowing growth trends is insufficient to challenge PASNY's am-
bitious plans; that we must "wait and see" how consumers and
government will respond. "However, as time progresses, his-
torical information and actual data on power demand impacts...
will provide a more significant basis for demand projections."
The silliness of this position is apparent because:

a. While PASNY's astronomical and unsupported
projections are blithely accepted as the basis
for planning, the most recent trends are totally
discounted because they might not continue. If
one takes the position tit projections are only
valid in retrospect you could never plan for
anything; why is there one standard for data
favorable to PASNY and one for unfavorable data?

b. The DES speaks of future growth and conser-
vation trends as being influenced by "government
decisions" in a curiously detached third-person
sort of way as if the NEPA process was in no
way a mandate to consider what costs and benefits
would result from alternative uses (or non-uses)
of scarce resources.

c. The DES' position that a conservation al-
ternative is unfeasible carries with it a self-
fulfilling prophecy - by creating excess supply
of electricity, demand will indeed tend to grow
to the levels predicted by the Applicant, much
the same way that highway planners build high-
ways to satisfy a perceived future shortage of
capacity only to generate that demand by their
grandiose developments. When present informa-
tion is insufficient to allow us to confidently
choose between the potential "evils" of future
shortages of electricity or future surpluses

7

(assuming a surplus is perceived as bad) why is
it automatically assumed that the latter is
preferential? The "let's be safe...you can never
have too much.... attitude, while justified in
past decades of plentiful resources, must bear
some scrutiny in a world of limits, and the eco-
nomic and environmental costs of such an attitude
reckoned with.

In the same way, a boilerplate discussion of utility pro-
motional policies here exists only to indirectly buttress PASNY's
"need" arguments by allowing the staff to doubt whether pro-
moting conservation would work. Having first established that
PASNY, unlike private utilities in the old days, did not urge
the public to consume more kilowatts through direct advertising,
(the DES states that the purpose of these promotions were to
promote "off-peak use and thus level loads"), the EIS states
that PASNY's only promotional efforts have been in promoting
conservation. The DES' response here conveniently misses the
point:

a. PASNY, as a bulk wholesaler to private utilities,
is in no position to promote energy conservation by
the ultimate utility customers. Are PASNY's client
utilities doing so, or does PASNY's guarantee of
cheap power create a disincentive for urging their
customers to use less?

b. Actions speak louder than words. By focusing
narrowly on the question of whether PASNY has sinned
in the past by promoting energy use to ultimate con-
sumers, DES misses the question of whether PASNY is
now doing anything to retard demand in growth; the
evidence is that it is not. The method by which the
DES raises this question indicates that it is more
concerned with the appearance of hypocricy (promo-
tional advertising for the general public) than it
is with real attempts to conserve energy.

5. Fossil Fuel Alternative. The discussion of coal as an
alternative is thoroughly inadequate. Instead of meaningfully
comparing the environmental impacts and costs and benefits of
a nuclear station against those of a coal-fired station, the
DES merely leaps to the conclusion (p. 9-9) "the selection of
a nuclear station is warranted". That is not what a DES is
supposed to do.

8
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It is especially curious that the DES ignores (1) the
March 1976 report of the President's Council on Wage and Price
Stability entitled "A Study of Coal Prices;and (2) the fact
that PASNY also plans to build a coal-fired station perhaps
a few miles from the GCNPP.* This latter fact indicates that
this very Applicant has concluded in a situation which is
(1) contemporaneous, (2) geographically proximate, and (3) in
all other ways substantially similar that a coal-fired plant
is the best alternative mode of generation. - Under such cir-
cumstances the DES carries a high burden in analyzing the
coal-fired alternative. This burden is,unfortunately, not net.

6. Modal Alternatives. In the same way that the DES
errs in addressing purchasing power alternatives and conserva-
tion and pricing alternatives, the DES does not properly con-
sider modal alternatives. The error relates back to the fun-
damental problem the NRC staff has in understanding the nature
of the PASNY beast.

Since PASNY has discretion about future load levels and
since the real purpose of the GCNPP is to provide peaking and
reserve power, a non-base load mode of providing electricity
should have been considered. This could involve building a
different kind of facility or building a number of dispersed
smaller facilities or reactivating or upgrading older plants
owned by the utilities which are going to buy this surplus
PASNY power in any event.

These types of alternatives are dismissed out of hand
by the DES.

ANALYSIS OF IMPACTS

Since the overwhelming bulk of the DES is a collection of
poorly digested morsals of raw information, it is apparent
without much discussion that the DES completely fails to carry
out its evaluative mission.

* This fact is conveniently omitted from the footnotes to Table
8.1 in the DES. PASNY also proposes to burn solid waste in this
facility. Compare the inaccurate discussion in the DES at 9-7.
Is it possible that the NRC staff is unaware that PASNY has a
plan to do this?

9

Nevertheless, one area should be mentioned because of
its extraordinary inadequacy. This is the discussion of com-
munity impact.

1. Traffic. The DES at 4-9 states that at peak construc-
tion 2011 workers will commute to the site on a road which cur-
rently has an unused capacity of 310 vehicles/hour. Keeping
in mind that at full capacity traffic will crawl bumper to bumper
at a minimal speed compared to present unstressed conditions,
this is an important local concern. Staff has required PASNY
to develop "viable mass transit and highway modification alter-
natives", but none have presently been developed so they cannot
be considered through the NEPA process. This raises several
questions:

a. Who assumes responsibility for insisting that
PASNY develop a remedy for this impact, once the
DES is approved and construction permit granted?

b. Who pays for these facilities or services?
The Applicant or the public, and if the latter,
how widely is the burden shared (town, county,
state, feds ?).

c. What if PASNY's proposed plan chooses the al-
ternative which incurs the least financial burden
to itself and shunts the cost to the public? Who,
if anyone, ultimately reviews this decision? What
provisions for public input exist if the plan is not
fully disclosed at the DES stage?

d. Further, are there any permanent impacts asso-
ciated with a choice between construction (upgrading
9W) and operation alternatives (shuttle busses,
temporary thruway exits, etc.) with respect to growth
and development issues? Is this an opportunity for
local residents to demand benefits from PASNY, such
as an improved 9W or an adjacent industrial develop-
ment site which might foster economic development?
In any case, how do local opinions, whatever they
are, get reflected in this process?

2. Population, Services Impacts. The DES at 4-10, relying
on Applicant's data projects only 300 workers out of 1800 peak
employers moving into the Greene-Ulster-Columbia area; most of
the workers commuting up to 1 1/2 hours each way. All of these

10
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projections are based on a string of potentially questionable
assumptions contained in the ER and based on phone interviews
with union leaders,wrealtors, local officials, and so forth.
It is questionable whether PASNY's sanguine projections are
warranted upon any reasonable factual basis. In any event the
DES should have independently assessed this.

Of the 300 workers expected to reside locally, PASNY
anticipates that the local supply of 280 homes (median price
mid $30K, ER Table 4.1-10) and 500 apartments will absorb the
demand. PASNY, however, sees its responsibility ending upon
the determination that the local real estate market can absorb
these workers (assuming PASNY's migration projection is sound);
PASNY will not plan or coordinate where these workers will live,
but leave it up to the 'free market' system and perhaps ulti-
mately local governments. It seems that neither PASNY nor the
NRC staff have really focused on the problems of a boom and
bust" wave of 1800 workers in this area, aside from bland assur-
ances that everything will be o.k. Among the questions to be
addressed are:

a. Merely because realtors say that adequate housing
exists, what prevents say 500 workers from living in
trailer parks which might spring up to meet this need?

b. What will be the impact on the housing needs of
local residents if highly paid union workers begin
to outbid them for rental housing and other scarce
resources?

c. What happens in similar boom and bust towns?
Can adverse social and economic impacts be controlled
and avoided? Who benefits from growth, and who is
burdened? Is the long-term social stability and
quality of life which locals prize impacted, in what
ways, and how much?

Similar considerations exist with respect to examining
PASNY's assumptions that public school, police and fire resources
can easily respond to the stress which GCNPP construction will
create. Both the ER and DES baldly state that police and fire
resources will not be strained, relying on theati ration assump-
tions and the area's current favorable cop/poptionstati o
(1.1/1000 local v. 1.3/1000-nat'l average). This statistic doesn't
take two factors into account, however, which may be important:
first, that most of these police are part-time non-professionals

and second, that while these departments may function well in
a rural environment with low-key law enforcement problems, the
local law-enforcement resources may prove inadequate when 1800
urbanized construction workers hit the local barrooms on payday.
And if these resources are inadequate who pays for adequate ones?

This public resources problem is even more serious regarding
area schools, some of which are currently exceeding capacity
(ER, S4.1.2 and table). The DES admits that the situation has
potential to worsen, even if its methodology (only 150 permanentlyrelocating families out of the 300 projected local transient-
resients, each of whom will send 2 children to public schools)
is accepted. The DES, however, does not seem overly alarmed,
calculating that the increase in students enrolled is 0.5%
(overall; 3 county) and implying that this impact is therefore
incremental and trivial. Neither is the Applicant concerned,
and seems content to merely "notify all relocating families of
those areas in position to absorb additional students and those
areas which are presently overcrowded". What effect this is
likely to have is questionable, since the schools must accept
these students anyway if their parents decidefor other reasons
(closeness to site, favorable price of house, etc.) that a home
in an overcrowded district is ideal. The DES admits that PASNY's
magnanimous gesture "may or may not reduce some of the potential
problems that can result from overcrowded schools", but the NRC
staff did not bother to grapple further with this potential
catastrophy.

Further disclosed is an increased burden of roughly $560,000
on local (3 county) schools, based on PASNY's population pro-
jections. The DES recognizes that this is an "additional burden
on the [local] communities" which "could be offset... to some
extent.. .by taxes paid by permanently locating employees". This
unencouraging tone suggests an area for further research on ex-
actly what the economic impact of GCNPP construction will be on
localities. Who is burdened and who benefits? The DES is patently
inadequate in addressing these questions.

Likewise, on health resources; the one paragraph on this
issue (EIS, 4-11) blithely concludes: "Although seven of the
nine area hospitals may be judged overcrowded at present, the
staff believes the existing facilities will be sufficient to
meet the demand of the predicted population increase during con-
struction." (emphasis added) Perhaps, but the DES does not seem
to consider that construction workers, building a large plant in-
volving heavy equipment, steel girders and acetylene torches may

11
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be more liable to demand hospital resources than whatever hy-
pothesized "population" the DES speaks of.

3. Impact on Local Institutions. Unlike many private
utilities which can buy the affection of townspeople by gen-
erous contributions to the local tax base, PASNY's philanthrophy
is limited to. paying $9,278 in lieu of taxes (The land is assessed
at its 1974 pre-construction value and 1974 tax rates, $151,000,
rather than its $1,100,000,000 post-construction value). Although
PASNY's position seems to be that townsfolk should be overjoyed
that a tax-exempt state agency should voluntarily offer anything,
$9,000 seems a paltry gift indeed compared to the trojan horse
of burdens on local government which is most probably waiting
in the wings. (Will $9,000 even pay for the police officer
directing traffic outside the construction site?) The DES devotes
several inconclusive and desultory paragraphs to the issues of
the economic impact on local governments, which are again patently
inadequate.

Based on the poverty of the discussion of community impact
alone, the DES should be withdrawn, rewritten and reissued in
draft form for comments.

13

COST BENEFIT ANALYSIS

It is tempting to dispose of the cost benefit analysis
in the DES by merely pointing out that this most critical part
of the DES occupies less than four pages of this 200 page
document. While sometimes good things come in small packages,
regretfully, that is not the case here.

First, the cost-benefit analysis is a hbdge podge. It
conforms to no known method of cost accounting or systems
analysis.

Second, it tends to minimize the costs and emphasize
the benefits. For instance, employment salaries are prominently
monetized, while merely stating abstractly that local governments
will "probably have to provide some increased public services"
without calculating dollar costs.

Third, it states various consequences and concludes that
they are benefits without also assessing associated costs.
Thus "regional development" is stated as a benefit, but no
cost is assessed for the infrastructure improvements, social
changes etc. necessary to accomodate such improvement. For
further example, the "major benefit" is alleged to be the
electric power to be generated, but no cost is assessed for
the energy to be expended in constructing, operating and
maintaining the facility, and related mining, transportation
and waste disposal facilities. (It may be that more energy
will go into the thing than will come out of it. At the very
least, the benefit cannot be more than the net energy to be
derived).

Fourth, the costs and benefits are based upon a variety
of false assumptions such as the unrealistically low figure
of 7% interest on capital, incorrect nuclear fuel prices given
recent trends and events, inaccurate expectation of plant
efficiency (60-80% expected vs. 55-58% actually) and the
unfounded guess that there is a market for this surplus
power.

Fifth, a variety of secondary, induced or unintended
consequences are not even assessed or are dismissed with a
wave of the hand. These include the need to build associated
pumped storage facilities, the total costs of transmission
facilities to accomodate the GCNPP which for safety reasons
must be built far from load centers, the risk of sabotage
and terrorism, the cost of the Price Anderson subsidy, the

14
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U. S. Nuclear Regulatory Coimmission Peter A.A. BerleMay 14, 1976

cost of catastrophic accidents, the impact on ambient air
quality resulting from interaction with nearby cement plants, *
incremental and cumulative water consumption and soiling
if all project facilities using Hudson River water are built*,
the health costs associated with treating cancer and birth deformaties
which will occur as the result of intended and unintended
radioactive releases from the GCNPP, the likelihood that
additional facilities will be clustered around the GCNPP,
the opportunity loss to the economy of having so much real

estate removed for all time into the foreseeable future from
all uses other than the short term (no more than 40 years)
proposed use, etc.

As presently set forth, the cost-benefit analysis in the

DES is worthless.

CONCLUSION

The DES must be completely rewritten. The NRC staff must

do an independent job, not dependent upon the blind acceptance

of self-serving assertions from PASNY.

When rewritten, the document should be reissued in draft
form for comment.

Very truly yours,

X/'

Lbert . Kafin
Attorney for

Citizens to Preserve the
Hudson Valley

RJK:pgh

* Why does the DES parrot PASNY on this point? Doesn't the

NRC staff talk to the NYS PSC staff?

** Why does the DES (Figure 2.12) use 1970 data rather than

significantly different recent data? Can it be that the NRC

staff has failed to consult recent Sl49b reports?
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May 17, 1976 'o Commissione

U.S. Nuclear Regulatory Conission
Washington, D. C. 20555 )
Attention: Director, Division of Site -

Safety and Environmental Analysis

Dear Sir:

The State of New York has completed its review of the "Draft Environmental Statement
Related to the Greene County Nuclear Pwer Plant (Docket No. STN-50-549):' The
Statement was prepared by the Nuclear Regulatory Connission's Office of Nuclear
Reactor Regulation and issued in March 1976.

In preparing the attached contents, we have taken into consideration the views of
all appropriate State agencies including the New York State Atomic Energy Council.
Many of the conents are quite detailed and directed to very specific points in the
Draft Environmental Statement. As you are aware, the proposed Greene County plant
is subject to New York State certification pursuant to Article VIII of the Public
Service Law. Accordingly, although our State's review of the draft statement has
been thorough in terms of the adequacy of the NRC Staff's review, we have not
expressed any preferences as to the ultimate siting questions.

The Draft Environmental Statement presents a comparison of alternate sites in
Section 9.2. No indication was given in Section 9.2 that the Comission Staff per-
formed their alternate site assessment independent of the applicant's siting studies
nor were any alternate siting references presented to indicate additional con-
siderations by the NRC staff. In several places in the National Environmental
Policy Act of 1969 (P.L. 91-190), the need to address alternatives to proposed
Federal actions is clearly stated. Such assessments must be performed independently
by the Federal licensing agency.

It is felt that if the NRC Staff has performed an independent site selection study,
it should be presented and thoroughly discussed. However, if the NRC Staff has not
perfoned such a study, but rather relied on the applicant's work, then the NRC
Staff should independently assess alternative sites and fully present this site
selection study. Such an independent Staff review and analysis of alternates,
including site alternates, should be issued as a supplement to the draft statement,
subject to further conents by interested persons, prior to incorporation in the
final statement. If this is not done, the right of interested parties to review and
consent on draft statements prior to their final issuance will be inappropriately
curtailed.
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Thank you for the opportunity to review this environmental statement. We request
that you give ourcoents your utmost attention.

Sincerely yours

St n L. Gordon

Acting First Deputy Conmissioner

Enclosure

COMMENTS OF THE

STATE OF NEW YORK

ON THE U.S. NUCLEAR REGULATORY C('4ISSION

"I AFr ENVIRIONJ1( AL STATEMENT RELATED TO

CS~RIL7ION OF GREE C3NIY M LEAR POWER PLANT,

POE AUTIIRITY OF TIE STATE OF NEW YORK' (NUREG-0045)

NRC DOCKET No. 50-549, PUBLISHED MARCH 1976

May 14, 1976
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General Coment

While the DES identifies several sources of air pollution such as slash

burning and concrete batch plant operation during facility construction,

cooling towers during plant operation, and auxiliary boilers during maintenance

of the proposed facility, it does not show whether and how these sources will

comply with ambient air quality standards. Since the ambient air quality levels

in the vicinity of the proposed site are close to the limits of the standards, the

NRC should determine what effect the sources it has identified will have on air

quality levels.

2. General Coment

This report covers many potential radiological and non-radiological areas of

impact in detail. Conspicuous in its absence, however, is an analysis of the

impact of the auxiliary boilers on air quality. Although the boilers will be

operating during the last 2.5 years of construction and only 2 months per year

thereafter, there could be a significant shorter term impact of SO2 (and

secondarily particulates) on the environment-particularly under stack and

building downwash conditions.

3. General Commnt

From the Alpha plume trajectories in Fig. 5.9, it is likely that the Alpha plume

will, under high wind speed conditions, be downwashed into the wake induced by

the tower structures. Since the NRC model did not account for structure dowmash,

separate calculations should be performed incorporating dowiwash to at least 1.5

miles (2400 m) north of the towers.

In addition, the close proximity of the Alpha stack with the proposed towers

suggests the possibility of downwash into the cooling tower wakes to the south of

the Alpha plant with a north wind. This should be investigated as well.

General Comment

The Lehigh Cement Plant is about 4300 ft. (1311 m) north-northwest of the

proposed cooling towers. Since a south-southeast and north-northwest wind

occurred 4.4% and 8.2% respectively of the time annually (average for all

levels) at the Cementon met tower, the interaction of the Lehigh plume with

the cooling tower plumes should have been considered as well.

General Coment

The N.Y.S. Department of Health states that under normal operating conditions,

the releases of radioactive materials will result in no significant hazard to

the population and the risk associated with accidental releases of radioactivity

is considered to be very low. Section seven of the report, reviews the environ-

mental impact of postulated accidents. Section seven of the environmental

statement should make an appropriate cement with respect to the N.R.C.'s cal-

culated offsite doses for the Design Basis Accident which forms the basis for

development of emergency response plans under NUREG 75/111.

General Conmment

The N.Y.S. Department of Transportation notes that the Power Authority of the

State of New York (PASNY) through their consultants, Parsons-Brinckerhoff-Quade

and Douglas, has been studying the reconstruction or relocation of Route 9W in

the Cementon Area as a solution to the peak traffic demands by workers during

construction of the plant. N.Y.S. DOT is currently working with the consultant

to ascertain the extent to which State and possibly Federal funds would be

eligible for the highway relocation. In any event, the impact of the highway

relocation should be addressed in the DEIS and if Federal-aid highway funds are

to be used, the environmental requirements of the Federal Highway Administration
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6. General Comment (cont.)

must also be met.

If the decision to construct a new railroad spur is made, the bridge

proposed to separate the spur and Route 9W will require the approval of N.Y.S.

DOT as will other work which involves the State highway system.

7. General Comment

The DES does not deal adequately with the noise impacts associated both with

plant construction and operation. An evaluation of the noise expected during

construction and operation phases should be undertaken against the Ldn

criterion promulgated by EPA. Shifts in ambient noise levels should be

determined and evaluations of these shifts incorporated into the determination

of impact. Causes of noise should be identified and consideration should be

given to scheduling of activities in a way that will minimize noise impacts.

8. General Comment

The IUD acoustical criteria referenced in this statement refers to the General

External Exposures found in the IUD Circular 1390.2 "Noise Abatement and Control:

Department Policy, Implementation Responsibilities and Standards" (8/14/71).

This criteria does not take into account coimmity response to incremental

increases in environmental sound levels. Also, it does not consider the

conmmuity's attitude or previous exposure to environmental noise. These factors

significantly affect the determination of community response and acoustical

impact. The energy-equivalent sound level concept advanced by the U.S. Environ-

mental Protection Agency and the International Organization for Standardization

(ISO) Recanmendation 1996 "Assessment of Noise with Respect to Comunity Response"

are widely accepted methods for determining acoustical impact and commamity response

to environmental noise.

General Cmment

The N.Y.S. Department of Environmental Conservation, Bureau of Noise, has received

environmental noise complaints from Germantown residents. The first such complaint

was in October, 1974. The projected increase in environmental noise levels,

which is 5 to 10 dB(A), will increase the coamiity's exposure to noise as well

as comity reaction,

General Comment

No geotechnical issues are found in the smmary and conclusions. Geotechnical

matters considered were alteration of groundwater regime and accelerated erosion

and sediment production due to construction activities. The character of the

terrain and the work plans of the applicant are expected to mitigate these impacts.

General Coment

NRC has made no attempt in its DES to evaluate the visual impact of the proposed

facility. A facility of this type and scale is bound to have aesthetic impact

on the environment. It should be fully analyzed.

General Comment

The DES included a brief description of the various elements that compose the

proposed facilities and included a statement that a portion of the site would be

landscaped upon completion of the project. No attempt was made to assess the

aesthetic qualities of the visual resource (landscape) or the proposed structures;

i.e., turbine building, reactor containment structure, cooling towers, etc. The

Final Environmental Statement should provide the following:

1. A complete description of the proposed structures' architectural form, materials,

color, and texture should be discussed.
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12. General Comment (cont.)

2. A complete description of the visual resource (landscape) involved. Both

natural and man-made forms should be discussed.

3. The compatibility of the proposed plant with other existing natural and man-

made forms should be discussed.

4. Mitigating measures and/or alternatives that can be implemented to reduce

adverse visual impacts should be discussed.

S. The visual impact of the proposed facility with regard to the three levels

of decomissioning mentioned in the DES should be fully addressed. This factor

should be considered in the landuse section also.

13. General Comment

The terrestrial description of site is adequate. However, more emphasis is needed

on the degree and amount of stress to existing biotic communities due to the

cement facilities wastes.

The discussion of anticipated impacts to the terrestrial environment of the

site is adequate.

However, a thorough description of the transmission corridor, even on site

is not given. It should be fully presented.

The discussion of the transmission corridor on site does not discuss

alternative routing which would place the corridor in either residential-

industrial areas or on cement wastes, and thus create a lower probable biologi-

cal impact. A curved corridor would reduce visual impact, especially since the

proposed corridor goes straight west up steep slopes. This would have maxim.mm

visual impact from the river and the east banks.

The offsite transmission corridor is described as going over 6.2 miles of

steep (> 15%) slopes and through mostly dense forests. Impacts here have not

General Comment (cont.)

been addressed; these impacts must be fully addressed in the DES. Consideration

of alternate routes around steep and visible slopes nust also be addressed as

well as the type of transmission towers selected and their alternatives.

General Comment

The levels of residual chlorine in the effluent are objectionable. Concentrations

of chromium, zinc, phosphorous, and total dissolved solids will exceed federal

and/or state effluent limits.

General Comment

The Draft Environmental Statement (DES)., for the Greene County Nuclear Power

Plant indicates that the NRC does not foresee any major problems with the

chemical discharges from the proposed facility. It does contain same incon-

sistencies with the data given in the Article VIII State Siting Application

(SD) for the Greene County Nuclear Power Plant.
A. 9 V, 1=Figure.- shows the liquid waste flow from the Cementon plant. As

shown, the non-radiological wastes will be neutralized to pH 6-9 and then dis-

charged to the cooling tower blowdown. On pages 3.8-3.9 of Section 3.5, of the

DES, the NRC staff indicate the following treatment for the low level radiologi-

cal wastes. Before they are discharged to the cooling tower blowdown:

(1) the low level wastes will undergo mixed and cation bed demineralization

followed by evaporation;

(2) the condensate polishing wastes will be processed through an evaporator

and possibly a high level waste demineralizer.

The Article VIII Application provides the following waste stream information:
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Information
Source Waste Stream

Table 7.1-1 Cooling Tower
Blo semn

Table 7.1-2 Makeup Daninera-
lizer Regeneration

Wastes

Table 7.1-3 Condensate Polisher
Demineralizer
Regeneration Wastes

Table 9.6-2 Cobined Plant
Discharge

Table 9.7-3 Characteristics of
Plant Effluent
Following Dilution
in Hudson

Fe
P

Fe
Cr
Zn

Fe

P
Cr
Fe
Zn
pH

Fe

P
Zn
Cr

Waste(s) Concentration (ppn)

Average ximuzn

.566 2.97

.93 3.5

8.5 32
.3 1.2
.9 3.3

126 252

(total)

(total)

.928
.023
.61
.064

6.0

.223
190

.118

.02S
.009

(1)

3.54
.129

5.13
.354

9.0

1.07 (2)
877

.55

.095
.035

Dilution factors of 16.3 and 11.6 applied to discharge
concentrations shown in Table 9.6-2

(16.3) (1) Average annual surface dilution factor, average
discharge and ambient composition

(11.6) (2) Minimm annual surface dilution factor, maxiana
discharges and ambient composition.

In Section 9.7.1.3 of the Article VIII Application, PASNY states, "The plant dis-

charge will be in compliance with the effluent guidelines promulgated by the EPA

in CFR 40, Chapter 2, Part 423". Section 423.15, standards of performance for

now sources requires average and maxin. concentrations of 1 mg/1 Fe for metal

cleaning wastes and boiler blowdown, that there be no detectable amounts of zinc,

chromium or phosphorus (materials added for corrosion inhibition), and that

neither free available chlorine nor total residual chlorine may be discharged

General Coulint (cont.)

from any unit for more than 2 hours/day unless the utility can demonstrate to

the State that the units cannot operate at or below this level of chlorination.

From the information presented, it is difficult to determine whether the discharge

concentrations that violate these standards result from cooling water concen-

trations or low level discharges. "The staff's conclusion is that, except as

noted below for chlorine, all effluents from operation of the facility that are

regulated by the EPA effluent limitations are in conformity with those limitations

and reflect the "best available technology economically available" [40 CFR 423.15

(1)(1)]." (DES p. 5-12). This should be performance standards for best available

demonstrated technology. EPA limits must be met on an effluent basis before dilution

with either cooling water or river water.

In Table 3-7, page 3-15 of the DES, the NRC staff indicate that the maximau

iron concentration in the cooling tower blowdown will be 3.0 mg/l. In a footnote,

it is indicated this concentration will be reduced to acceptable levels by proper

pH control. Again, in Section 5.3.3.2, the DES indicates that proper adjustment

of pH to limit discharges of heavy metals may be necessary and that the con-

centrations of chromium, zinc and phosphorus in the blowdown will exceed EPA

limitations which state that these substances must not be present in detectable

amounts. In the Staff's judgement, these substances will be rapidly diluted to

non-toxic levels following discharge. Proper adjustment of pH, and coagulation

can precipitate heavy metals to reduce concentrations to acceptable levels.

Acceptable treatment, required effluent limits, and sludge handling and disposal

are required.

Other than facilities for pH neutralization of low volume wastes, the

Article VIII Application does not describe or indicate any facilities that are

planned for the coagulation and precipitation of heavy metals.
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15. General Coment (cont.)

The DES also indicates that washwater and waste solutions from cleaning

operations will be treated to remove suspended solids and chemicals. Again,

there is no reference in the Article VIII Application to any facilities being

provided for the treatment of cleaning wastes from the auxiliary boiler or

fireside.

The Staff of the NRC concgrs that the discharge of Total Dissolved Solids

(TDS), although above water quality standards of 500 mg/l, will be rapidly

diluted and poses no problem to water quality in the Hudson River. The State,

therefore, expects no problems relative to the TDS in the effluent.

Concerning residual chlorine, the DES indicates that the applicant will be

required to either change their dosage procedure or obtain a variance, since

their discharge contains residual chlorine more frequently than 2 hours/day.

More restrictive limitations may be set by the State for water quality or fish

toxicity reasons.

The SD indicates that the final discharge pH will be between 6 and 9.

Class A water quality standards and a pH range of 6.5 to 8.2, which will be

achieved on mixing.

B. The applicant proposes to treat liquid construction wastes including

excavation pumping wastes, storm runoff and concrete handling equipment cleaning

wastes in a settling lagoon. This lagoon will have a capacity of 2.4 million

gallons. This will permit 5.5 hours of detention time for the design drainage

of 10 million gallons resulting from a 10 year 24 hour storm. The Applicant

indicates the effluent ill have a suspended solids concentration of less than

50 mg/l. The State will request 24 hour retention on stonmwater runoff.

- 10 -

General Comment (cont.)

The runoff from the upper and middle drainage areas is collected by the

small onsite stream and is discharged through a culvert into Duck Cove. Although

this is the major portion of the drainage area, it will collect only a minimal

amount of construction drainage. Drainage other than that from construction

parking, the transmission corridor and permanent parking, will be collected and

treated in the settling lagoon prior to discharge to the Hudson River.

Since the three drainage areas mentioned above will not be treated in this

system, the NRC staff have indicated in Section 4.3.2.2 that they will require the

applicant to treat runoff discharged to Duck Cove in this basin or in a second

basin. They will also require the applicant to clean the basin when its capacity

decreases by 25%. At this reduced capacity, the design 24 hour storm would be

decreased to one occurring every 4 to 5 years or the 10-year storm would require

a reduction in detention time. We would decrease the % of reduction in basin capa-

city permitted, and require 24-hour detention above the sludge storage level.

Construction runoff has the potential for containing oil and grease. We

would require that the settling lagoon have the capability to remove oil and

grease, or that separate oil removal facilities be provided at all areas subject

to oil contamination.

The NRC indicated that the collection and removal of waste oil from equipment

and vehicles during construction obviates any impact on aquatic systems from this

source. However, no such system was described in the State VIII Application.

As is the case for waste sludges from the STP and the diatomaceous earth

filters, the State Application has not indicated where and how the sludges will

be disposed although they have proposed several alternatives for the STP and

filter sludges.
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15. General Comment (cont.)

C. In several instances, in addition to those instances already mentioned,

data presented in the Article VIII Application (SD) and DES differ.

1) DES - makeup water intake - 44 cfs (19,700 gpm)

SD - makeup water intake - 36 cfs (16,240 gpm)

Both intake rates reflect a small percentage of total river flow

(1 in 10 year low flow 2660 cfs).

2) DES - TDS in the blowdown will average 700 mg/i (5.5.2.2) and have a maximum
concentration of 4340 mg/l (5.5.2.2). Plant discharge will increase the con-

centration of TDS in the Hudson River by 18 ppm (3.6.1.1). The diffuser is

designed to produce an average dilution of 27 (3.4.5) at the water surface.

SD - TDS in the blowdown will average 301 mg/l and have a maxima concentration

of 3810 mg/l. Plant discharge will increase the concentration of TDS in the

Hudson River by 1.2 ppm. Diffusers are designed to produce an average dilution

of 16.3 at the water surface.

The difference in increase in TDS concentration inthe Hudson River is

significant although it will not violate standards. It does appear to be in-

compatible with the difference in TDS concentration in the blowdown and the

difference in diffuser dilution. The difference may reflect different sampling

locations, such as near field versus far field.

3) The DES and SD, in Table 3.3 and 9.7-1 respectively, report different

average blowdown discharge rates and temperature. The DES reports an average

monthly and maxizaun monthly discharge of 7875 gpm and 10,100 gpm respectively.

Although the SD reports an average discharge of 6000 gpm and a maximum discharge

of 8100, the average discharge in Table 9.7-1 is approximately 4600 gpm. The

SD siffers from the DES by approximately +1.5 F and -3400 gpm.

General Comment (cont.)

D. Miscellaneous Inconsistencies and Coments

1) Page 4-9, DES Section 4.3.2.2. Staff review of the applicant's leachate

analysis for the Hudson River sediments indicates that no substances would

likely occur in concentrations toxic to aquatic life as a result of dredging.

Any problems with, and amount of PCB's anticipated should be discussed.

2) Page 4-12, Section 4.5.1. The DES indicates that the applicant is committed

to diluting and treating flush waters and chemicals used in cleaning the piping

system. This treatment will take place in a sediment detention basin. The

Article VIII Application does not mention this waste stream nor does it mention

cleaning wastes from the auxilliary boiler system. Also, the DES should discuss

if this sediment detention basin is the same as that proposed to treat runoff

and if so, whether this basin has to be sealed to prevent leaching.

NOTE: Section 4.3.2.2, Page 4.8, wastewater from pipe-cleaning operations will

be treated and diluted in the sediment retention basin followed by monitoring

prior to discharge to the Hudson. The NRC Staff will require the applicant to

meet all applicable State and EPA standards before this effluent may be discharged.

3) Page 4-13, Section 4.5.1. The DES indicates that if the suspended solids

concentration of the effluent from the sediment detention basin exceeds 50 mg/l,

additional settling time will be required. Will additional capacity to treat

the one in 10 year storm be required? Exceeding the 50 mg/i would be a permit

violation.

4) Page 4-13, Section 4.5.1. The DES indicates that dredging operations will be

terminated whenever the suspended solids concentrations approach an undesirable

level. On page 4-9, the DES indicates that SS resulting from dredging and ex-

cavation must be limited to a maximum of 15 ppm over ambient levels, at a distance
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15. General Comment (cont.)

4) cont.

of 200 ft. upstream of the proposed barge slip. It should be indicated whether

this will be the concentration and location for determining termination of

dredging activities.

5) Page 5-33, Section 5.5.2.2. The DES reports that the maxinun anunonia con-

centration in the blowdown discharge will be 15.9 mg/1 as N (Article VIII

application 15 mg/l as N). State water quality standards require ammonia

concentrations as NH3 of less than 2 mg/l at pH 8.

6) Page 5-1, Section 5.2.1. The blowdown discharge will cause a small change

in the concentration of TDS, BOD and total and residual chlorine in the Hudson

River.

16. P. iii - Summary and Conclusions - 3a. should indicate the expected length of

time the various affected acreages will be affected by construction.

17. P. iii - Summary and Conclusions - 3f. should not only- address the risk

associated with accidental radiation exposure, but also the consequences.

18. P. iii - Summary and Conclusions and P. 4-1, Section 4.1.2

The number of families displaced by the associated transmission lines should be

indicated.

19. Pp. iii and iv - Summary and Conclusions

Section 3. entitled "Summary of environmental impact and adverse effects" is

totally deficient since it fails to sunarize most of the environmental effects

which will result as a consequence of this Federal action. For example, it fails

to mention:

- 14 -

(cont.)

1) the expected number of fish/year killed as a result of plant operation;

2) the significance of chlorination on aquatic biota;

3) the impact on terrestrial organisms presently in the vicinity of the site;

4) the socio-economic effects of plant construction and operation;

5) the visual intrusion;

6) the expected noise impact;

7) the environmental impacts of EHV transmission lines including electrostatic

effects;

8) the environmental impacts of chemical discharges other than chlorine;

9) the impacts of sanitary wastes;

10) the environmental impact of operating the proposed facility instead of

plants presently on the PASNY system.

P. iii - Summary and Conclusions

Under "Principal Alternatives Considered" the Commission staff should have

considered:

1) alternate radioactive waste treatment systems;

2) alternate chemical waste treatment systems;

3) additional intake systems;

4) alternate routes and modes of travel for transportation of radioactive

wastes and spent fuel;

5) alternative forms of generation (HrGR, BWR, direct cycle gas cooled

reactors, ammonia cycle);

6) alternative energy sources (utilization of solar energy at place of energy use

instead of central station generation);

7) alternative plant designs;
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20. (cont.)

8) alternative transmission facilities (undergrounding, DC, etc.);

9) alternative noise abatement plans.

21. Page 2-18, Section 2.7.1.2.

In Section 2.7.1, the environmental statement contains a list of plants found

in the general area of the proposed site. This list is not up to date. More

plant species have been identified by biologists working for the New York State

Department of Environmental Conservation.

22. Page 3-18, Section 3.8.1 and P. 4-1 Section 4.1.1.

On Page 4-1, the DES refers to the need for displacement of nine single-family

homes now located in the proposed exclusion zone of the facility. On page 3-18,

however, the Statement gives the impression that the homes will be displaced only

if a new railroad siding is constructed. The DES should make it clear whether

these nine homes will definitely be displaced and what the consequences will be.

On page 4-9, the DES indicates that PASNY will subsidize the relocation of

the homes. There is no indication, however, of the manner in which the affected

home owners will be subsidized.

In Table 9.3, the DES states that the transmission costs for the five

alternative sites will be in the range of $250 million. This appears to be an

error. At least the basis of the cost should be explained.

On pages 9-18 and 9-19, the DES seems to concur in PASNY's choice of route

for transmission lines; no independent evaluation of this question by NRC appears

in the Statement. The DES should include such an evaluation.

23. Page 4-1, Section 4.1.1.

This section should indicate how long a period will be required to restore the

land affected by construction and if there are other methods which would accelerate

the restoration.
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24. Page 4-4, Section 4.2.2 Groundwater

"Dewatering will temporarily disrupt groundwater flows and elevations in the

imediate area; however, other groundwater users will be unaffected because of

the impervious estuary."

The last phrase, "impervious estuary" is apparently a typographical

error. The meaning of that clause is unknown.

2S. Page 4-4, Section 4.3.1

In Section 4.3.1, the DES states that there will be an unquantifiable increase

in road kills of indigenous fauna but makes no rec nendations to minimize the

kills. The Statement also assumes that the indigenous habitat will be eradi-

cated to some extent, but that it will be restored to its natural state after

construction is completed. The DES should explain how this would be accomplished.

26. Page 4-4, Section 4.3.1.1 Plant Site

Line four - "greased waterways" is a typographical error that probably should

read "grassed waterways".

27. Page 4-6, Section 4.3.2 and Page 5-26, Section 5.5.2

In these sections, the DES fails to discuss in sufficient depth the importance

of the larger than 13.8 acres of wetlands on site as bird breeding areas,

ammal activity areas, etc. The FES should fully address the importance of

these areas.

28. Page 4-6, Section 4.3.2.1

In Section 4.3.2.1, the DES claims that one should not be concerned about losing

the several on-site water bodies since they are already affected by the cement

plant activities. The Statement does not explore possible ways of sparing any

of the water bodies. Consideration should be given to adjust construction

activities, if it can be shown that the impact on this resource can be mitigated.
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29. Page 4-6, Section 4.3.2.2.

A chlorine residual of 0.5 ppm is usually necessary for adequate disinfection

of domestic wastes after a 15 minute detention time. Residuals in excess of

1 to Z ppm are not necessary. (Refer to Page 4-6 )

It is recom ded that portable toilets be used totally and exclusively

throughout the construction phase. This would provide a waste in a form that

would be readily disposed of through local scavengers airectly to agricultural

or abandoned farm land. Permanent sanitary facilities should be designed for

only the operator and refueling staff or about 7100 gpd. This design should

consider the varying flows between refueling periods and normal operation when

only 3,500 gpd of sanitary wastes would be discharged. The only system which

will operate under these varying conditions is one consisting of septic tank,

sand filter, and chlorination. A "package plant" system designed for 35,000

gpd will not meet EPA and State requirements for niinimum secondary treatment

consistently either during the peak construction season or during operation

of the facility. (Refer to Pages 4-6 and 4-13.)

The storage of sludge for a 30 day period and ultimate disposal of sludge

at a municipal treatment plant is unacceptable. If allowed it would have a sub-

stantial impact on the other discharges totalling approximately 7.5 cfs between

RM 105 and 126 in that these existing discharges would not be able to meet

State or EPA imposed effluent limitations.

30. Page 4-8, Section 4.3.2.2 and Page 4-12, Section 4.5

Possible contamination of dredged sediments with polychlorinated byphenols

(PCB's) has not been addressed. If this is resolved, the construction schedule

and practices proposed to minimize the effects of siltation and turbidity

(pages 4 - 8 and 9 and 4 - 12 through 14 of the DES) should be strictly applied.

31. Page 4-12, Section 4.5

This section fails to indicate the procedures which will be used to implement

the control methods. Specifically, it is unacceptable to state that certain

environmental impacts of construction will be minimized without demonstrating

how the control methods will be employed in a timely matter to assure minimizing

these impacts.

32. Page 4-12, Section 4.5.1(3)

It is stated that "combustibles will be burned on-site". It is felt that on-site

open burning will cause a violation of ambient air quality standards.

33. Page 4-13

The statement should have clarified how monitoring the use of explosives will

ensure that nearby structures will not be damaged by blasting. The clarification

should address ground-borne vibrations, air blast overpressures, and appropriate

vibration and acoustical criteria.

34. Page 5-3, Section 5.3.1.2.

As input to their cooling tower drift model (ORFAD), NRC staff used 10 years of

meteorological data from the Albany Weather Service. There are several objections

to the use of Albany Weather Service data instead of onsite data.

A. The primary objection is that the wind regimes are not the same for both Albany

and Cementon. While the Cementon average annual wind directions are sharply north-

south (Hudson Valley channeling), Albany exhibits an additional west wind due to

the influence of the Mohawk River Valley. This accounts for the maximum to the

east as well as north and south in the NRC output of drift and salt concentrations

(Figs. 5.6 and 5.7, respectively). The dispersion of the effluent in three
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34. (cont.)

directions instead of two yields an underestimate of concentrations.

B. Also, the use of a 10 year period for wind direction is anti-conservative

(yielding underestimates of concentrations) when compared with a 1 or 2 year

period. This is because average wind directions could change significantly

from year to year, so a long-term average wind direction would tend to minimize

the impact on any one area.

35. Page 5-3, Section 5.3.1.2

There are several features of the ORFAD model used by NRC which underestimate

concentrations. These are:

(a) Topography is not considered. This could be a serious error at the Cementon

site since the topography rises significantly starting about 1500 ft. west to north-

west Qf the cooling towers. Since an east to south-southeast wind occurred an

average of 8% of the time for the three tower levels (33, 200 $ 400 ft.) at the

Cementon meteorological tower for one year of sampling, the annual drift and salt

concentrations are probably significantly underestimated to the west of the site.

One way to solve this problem with the ORFAD model is to perform several runs

using different tower base elevations.

(b) Under high wind speeds, the cooling tower plume will likely exhibit zero

plume rise due to downwash induced by the tower itself. This would significantly

increase concentrations. Tower-induced downwash is not considered by the model.

(c) Only annual concentrations are presented. Both the Federal and New York

State suspended particulate standards include a 24-hour standard as well as an

annual. To conservatively assess the 24-hour impact of the cooling towers, a

hypothetical worst case must be assumed. This should incorporate those meteoro-
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35. (cont.)

logical and topographic conditions which would maximize concentrations.

The worst 24-hour salt concentration would probably occur under conditions

of high relative humidity, since larger drift droplets would escape from the

towers due to a low evaporation rate. The highest average relative humidity

at Cementon during the 6/1/73 to 5/31/74 study period occurred in August (80%

average of daily values). For Albany, the highest average of daily values for

an 18 year period (1947 to 1974) is 75.5% in September. The range of average

daily value was much greater for the 1 year at Cementon data than for the 18 years

of Albany data (20% vs. 10%). This again illustrates the advantage of using

shorter term on-site data rather than long term Albany data for obtaining the

most conservative estimate of concentrations.

36. Pages 5-3 and 5-11, Section 5.3.1.2.

Figs. 5.8 and 5.9 (p. 5-10) give the number of hours that a visible plume

is expected to exist at different plume heights. NRC correctly relates the number

of hours of visible plume to the average amount of moisture expected during the

year. However, they then arbitrarily set the 100 hour per year line as the bottom

"lower boundary" of the plume. In reality, the lower boundary can extend much

lower than the 100 hour per year line (albeit for lesser frequencies). It

therefore appears that the "lower boundary" was set at 100 hours per year as an

attempt to minimize the impact of the interaction of the Alpha and Marquette

cement stack plumes with the cooling tower plume under unstable, low wind speed

conditions. From the diagrams it appears that, under these meteorological

conditions, the Alpha and Marquette plumes can intersect the cooling tower plumes

for 110 and 130 hours per year, respectively. However, this assumes the cooling

tower plumes will be low during these conditions. Since the height of the cooling

A-74



- 21 -

36. (cont.)

tower plumes was not given in relation to meteorological conditions, it is not

possible to ascertain the actual frequency of intersection from these diagrams.

37. Page 5-11, Section 5.3.1.2.

The next-to-last paragraph (last sentence) of this section states that there will

be a low intersection frequency between the cement stack plumes and the cooling

tower plumes. Since the Alpha plant is directly south to south-southwest of the

proposed towers and the wind direction at the 400 ft. level of the Cementon met

tower was south to south-southwest 33.6% of the year, (due to strong channeling)

this statement is erroneous.

38. Page 5-11, Section 5.3.1.2.

Fig. 5.9 (south wind) shows that the Alpha cement stack plume would intersect

the cooling tower plumes for two of the three meteorological conditions considered.

Since the Alpha stack is only about 1500 ft. (460 M) from the proposed cooling

towers, the NRC statement "the water leaving the cooling tower will intersect the

uppermost parts of the cement stack plume where particle densities are small"

is not clear.

39. Page 5-14, Section 5.4.

Section 5.4 "Radiological Impacts," left out an analysis of the environmental

effects of the uranium fuel cycle. This analysis should be presented and should

consider effluents from reprocessing including carbon-14 and also discuss unresolved

segments of the fuel cycle such as disposal of high level waste.

In mining uranium, the land disturbed would depend on the uranium content

of the ore. The land disturbed and energy required for low grade ores should be

presented.
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40. Page 5-30, Section 5.5.2.1.

The effects of ichthyoplankton impingement were predicted' by a model. Note that

the intake rate is now estimated at 44 cfs. This analysis is more realistic than

that proposed in the Environmental Report. However, it is predicated on

questionable data, and discussion of the impingement effects on adult clupeid

populations remains inadequate.

41. Page 5-32, Section 5.5.2.2.

On page 5-32, the DES states that the chlorine in the cooling tower blowdown

will exceed the daily two-hour time limitation allowed by the EPA regulations.

The Statement makes no attempt to examine whether it is practicable for the facility

to comply with EPA limitations. Since the EPA regulations provide for exceptions,

the DES should fully discuss this issue.

42. Page 5-33, Section 5.5.2.2.

On page 5-33, the Statement notes that the cooling water blowdown will contain

chromium, zinc, and phosphorous in detectable amounts, but gives no indication

whether the concentrations of these metals were in fact the same as those present

in the intake waters. EPA regulations prohibit the discharge of these metals to

receiving water bodies in amounts greater than in the ambient water taken into

the plant. The final Environmental Statement should make it clear whether the

facility will add more of these metals than will be drawn in from the water body.

43. Page 5-33, Section 5.6.1.

The Statement should have indicated those areas in which the predicted noise levels

would be affected by topography, vegetation and meteorological conditions. For

example, the predicted noise levels for the Germantown area located between Route 9G

and the Hudson River would not be affected by topography or vegetation.
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44. Page 5-33, Section 5.6.1.

The Statement should have justified the use of the IUD criteria. The justifi-

cation should explain why the HID criteria was selected instead of the U.S.

Environmental Protection Agency's energy-equivalent sound level concept and the

method described by ISO Reco mendation 1996.

45. Page 6-1, Section 6.1.2.

It is stated that one year of meteorological data was obtained at the Cementon

site. However, Section 6.1.3.1.1 and 6.1.3.1.6 of the PASNY Environmental Report

stated that two years of met data was obtained (from June 1, 1973 to May 31, 1975).

46. Page 7-1, Section 7

This section should discuss the environmental effects of postulated non-radio-

logical accidents as well as radiological accidents. Such accidents could

include oil spills, fires, etc.

47. Page 9-15, Section 9.3.1.1.

On page 9-15, the Statement indicates that the facility cannot comply with New

York State thermal standards by operating on open cycle cooling system.

There is no information for this determination presented in the Draft Environ-

mental Statement. It should be included in the final environmental statement.

48. Page 9-1, Section 9

This section should consider the following alternatives beyond those considered

by the applicant:

1. alternate radioactive waste treatment systems;

2. alternate chemical waste treatment systems;

3. alternate routes and modes of travel for transportation of radioactive

wastes and spent fuel;
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48. (cont.)

4. alternative forms of generation (HGR, BWR, direct cycle gas cooled

reactors, amonia cycle);

5. alternative plant architectural designs;

6. alternative plant locations on the Cementon site;

7. alternate transmission facilities (undergrounding, DC, etc.);

8. alternate noise abatement plans.

49. Page 10-4, Section 10.3.4.2.

The third paragraph of Section 10.3.4.2. reads as follows:

"If the plant operates at 80% of capacity about 8400 metric tons of contained

natural uranium in the form of U 308 ust be produced to feed the plant for 40

years. The assured U.S. reserves of natural uranium recoverable at a cost of

$8 or less per pound of U308 are about 200,000 metric tons of uranium. However,

potential reserves of natural uranium recoverable at $10 or less per pound of

U308 are estimated to be 1 million metric tons, but this increment will require

a major effort in exploration and development to bring it into production. The

long-term uranium resource situation in the United States will depend on the

larger expected reserves of ore recoverable at greater cost as well as on utili-

zation of breeder reactors."

Analysis of the data in the quoted paragraph shows that assured reserves

($8/lb.) can support 24 reactors of the Greene County Nuclear Power Plant size.

The potential reserves (at $10/lb.) can support about 120 such reactors. The

ruter of reactors now operating or under construction is somewhere between

these two figures, close to the upper figure. This section of the report should

be expanded to discuss:

1) How soon the breeder will be needed?
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2) What is the probability the Greene Canty Plant will eventually be

dependent on foreign uranium considering only assured reserves; con-

sidering assured and potential reserves, etc.?

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

f * NEW YORK AREA OFFICE
666 FIFTH AVENUE

. NEW YORK, NEW YORK 10019

REGION U

26 Federal Pis.

New York, N.w York 10007

Mr. William H. Regan, Jr., Chief
Envirrlmental Projects Branch 3
Division of Site Safety and

Environmental Analysis
U. S. Nuclear Regulatory Cconissi
Washington, D. C. 20555

Dear Mr. Regan:

Subject: Draft Environmental Imp

US NRC Greene County
Nuclear Power Plant
Greene County, New York
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act Statement 9

We have reviewed subject statement and we have the following comments on the
environmental impact of the proposed action.

The social, physical and economic impacts, both favorable and unfavorable,
during construction as well as for the life of the plant, do not appear
significantly identified and analyzed. Impacts may also be inequitably
distributed. With this in view, the final impact statement should address
the following issues.

1. As useful information for the local cnmmities involved, can the NRC,
based on its accumulated experience, spell out the secondary impacts in
more detail both during the construction period and during the
operating life of the plant, i.e., impacts on community facilities and
services.

2. Have transportation networks to serve the plant during construction and
during its operation been determined as being satisfactory and safe,
e.g., for the transport of spent fuel?

3. Can the NRC and the applicant propose means, acceptable to the local
c mities, that would maintain low intensity uses within the low
population zone and to deny land uses that may jeopardize the safe
operation of the plant? (See 10 CRF Part 100.)

4. Can the NRC and the applicant take the lead to establish emergency
warning systems and a disaster plan for the low intensity zone so that
appropriate measures can be quickly taken in the event of a serious
accident?

5'0 b
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5. With respect to the proposed property line (Fig. 2.3), which defines
the exclusion zone, will this line be fenced or otherwise marked; will

the line be modified in any way, for example, to make for easier

fencing, and if so, will it satisfy the requirements of 10 CFR 100; will
the exclusion zone affect Hudson River traffic or its use?

The opportunity for this office to review the draft environmental statement is

appreciated.

Sincerely,

Joseph Nonticciolo
Director
New York Area Office

cc: Council on Environmental
Quality (5)

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

OFFICE OF THE SECRETARY

A-78

WASHINGTON, D.C. 2=01

Mr. William H. Regan, Jr., Chief
Environmental Projects Branch 3
Division of Site Safety and A(4y 7
Environmental Analysis e 1976,
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Regan:

We have reviewed the draft Environmental Impact Statement
concerning the Greene County Nuclear Power Plant (Docket
No. 50-549). On the basis of our review, we are providing
you with the following comments:

General

Throughout the draft document we note that the models
and estimates used to depict the potential impacts of the
various pollutants on man and the environment are based on
assumptions and not on actual data. The document does not
adequately address the quantities of the various pollutants,
their means of entry into the environment, and
the potential impacts on man and the environment. Several
pressurized water nuclear reactor power plants are currently
in operation which are similar to the proposed plant.
Actual data on the amounts of Cl, Cr, Zn, Kr-85, 1-131,
Cs-137, Sr-90, heat, etc., emitted in gaseous, liquid, and
solid wastes form should be readily available to adequately
assess the potential environmental impacts of these various
pollutants from this type of nuclear power plant.
Additionally, data on the actual fate and effects of these
pollutants, particularly the radionuclides, on the environ-
ment should be available from the monitoring programs already
instituted at other nuclear plants. Such data should be
included in the final document to illustrate the effect
that resultant emissions will have on the environment.

The draft states that the life expectancy of the plant itself
is 30 to 40 years. What precautions will be taken to avoid
contamination of the environment during the dismantling
operation? How and where will disposal of the containment
vessel and other highly radioactive plant structures be
carried out so as to avoid potential hazards to populations?
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Regan - Page 2
Regan - page 3

We concur with the NRC staff's recommendation that milk be
collected at least semi-monthly and subjected to gamma
isotopic and strontium-89, 90 analysis monthly. This is
particularly important when animals are in pasture.
In addition to sampling an offsite dairy farm or individual
animals at the location having the highest calculated annual
air concentration, one sample should also be collected from
milk animals in up to three areas where thyroid doses to
humans are calculated to be greater than one millirem per
year. Also one sample should be collected from a control
location 10-20 miles away in the least prevalent wind
direction.

In addition to the sampling of food products collected within
100 miles from the area irrigated by water into which liquid
radioactive wastes have been discharged, we recommend that
one sample of green leafy vegetables be collected from a
private garden and/or farm in the immediate area of the
facility, preferably in the prevalent downwind direction.
This sample should be subjected to gamma isotopic and
radioiodine analysis.

We concur with NRC's staff recommendations concerning the
analysis of one semi-annual sample (or more) of the food
products derived from domestic livestock, the sampling of
major game species that provide an important dietary protein
source, and the sampling of domestic drinking water that
could be affected by liquid discharges.

The draft environmental statement indicates that certain public
schools in the area are already overcrowded and that the influx
of permanent relocating employees will further aggrevate this
condition. We recommend that the appropriate State and local
municipalities be consulted concerning the probable impact on
an already overcrowded school system and that the results be
included in the final EIS.

With regard to medical facilities, we note that seven of the
nine area hospitals are presently overcrowded. Again, we
recommend that the appropriate State and local municipalities
be made aware of the predicted population increases from the
proposed project so that the impacts on routine and emergency
medical services can be adequately assessed. We wish to
emphasize that the final document should include a thorough
discussion on possible impacts on both medical care and
education in addition to the discussion on the impact on
community services. This should cover impacts occuring during
the construction phase of the project as well as the operational
phase.

Specific

Section 3.5

We note that the disposal site for high-level radioactive
wastes is not described in the document. It is stated that
such solid and concentrated liquid wastes will be shipped to
a "licensed burial facility". Most operating nuclear power
plants have been forced to build temporary storage facilities
at the plant site for their spent fuel rods and other highly
radioactive wastes because no permanent disposal sites have
been designated by EPA. Where is the "licensed burial
facility" described in the document located, and what measures
have been taken to insure that it will prevent the long-lived
radionuclides from entering the environment and contaminating
the food chain and water supply in the community?

Section 3.5.1.5 and Section 3.5.2.5

On what basis was it concluded that whole-body and critical-
organ doses of radionuclides expected to be released in liquid
(3.5.1.5) and gaseous (3.5.2.5) wastes would not exceed those
specified in Appendix I of 10CFR50? Was consideration given
to the movement of each radionuclide through the environment,
including the bioconcentration in food chains? If so, a
discussion of this should be included in the final document.

Section 3.5.2

What is the functional life expectancy of the charcoal adsorber
train upon which removal of gaseous radionuclides is dependent?
Will the stock effluent gases be monitored, particularly during
the periodic purging of the containment, to assure that the
charcoal beds are functioning properly?

Section 5.4

The final document should include a discussion on how the
results for Tables 5.3 through 5.11 were determined and their
relationship to the radiological impact to man and the environ-
ment.

We assume that the final document will include a discussion on
environmental pathways (man and the terrestrial and aquatic
biota) of radiological contamination in order to give the
reader a clear picture of how the data in this section was
generated.

Special attention should be given to those radionuclides
with long half-lives and known to bioconcentrate in
plant and animal tissues (i.e., Cs-137, Sr-90, 1-131, etc.).
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Exposures to these radionuclides, some of which have long
retention times in living tissues, may result in lifetime
exposures to internal radiation. Continual exposure to
these radionuclides via inhalation or ingestion will result
in additive radiation exposures. The final document should
provide an adequate discussion of this fact.

Section 7.1

Although the chance for occurrence of Class 9 accidents is
small, the secondary impacts to man and the environment
relative to such event should be considered. It must be
emphasized that the relative hazard of any accident involving
radioactive materials depends on the particular radioactive
elements emitted as a result of the accident.

Section 7.2

Environmental impacts resulting from transportation accidents
involving radioactive materials should be addressed and
discussed. What would be the short and long term environmental
health effects that might result from a spill of radioactive
material en route to or from the nuclear power plant if it
occurred in: (a) a major city, or (b) a river used for
commercial fishing? What precautionary measures would be
taken to avoid such accidents?

Section 9.1.2

This section compares the impact to the environment resulting
from the operation of a coal versus a nuclear-fired power plant.
The comparison only considers conditions as they exist under
error-free operation and maintenance of the plants. Either
this point should be clearly stated in the discussion or
additional comparisons should be made of the environmental
impacts which would result during periods of various plant
malfunctions and accidents.

Thank you for the opportunity to review the document.

Sincerely,

Charles Custard
Director
Office of Environmental Affairs

UNITED STATES ENVIRONMENTAL PROTECTION G'\ CY
REGION I

26 FEDERAL PLAZA-

NEW YORK. NEW YO'K 10007

18 MAY 1976

Mr. Voss Moore
Assistant Director for

Environmental Projects
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Moore:

The Environmental Protection Agency has reviewed the draft environ-
mental impact statement issued by the Nuclear Regulatory Ccoission in
connection with the application of the Power Authority of :re S:ate of
New York for a construction permit for the Greene County :lcieAr Power
Plant. Our detailed comments are enclosed.

The proposed project is the most envirorrentaily cc.-:aoidie project
we have reviewed to date. The applicant sruld e co 'er- for recog-
nizing the need for a closed-cycle cooling syst--, for des'ging a
basically sound intake system, and for chocsinc a sub-=rca: a charge.
We have some comments on the proposed plart syste--s and a Suc7=5tions
for further improving them, but on the who e beli - viron-
mental impacts of this aspect of the prose: project i ceabl

Our main comments concern the assess-=nr of the pro ea's rario cs-
ical aspects in the environmental impact statert. 1e ar r y
concerned about the protection of the Ashoken ad res-rvoirs,
which are major water supply sources for e Ycrk City a. -rEstchester
County. The final environmental impact _tate-ent should a
specific radiological dose assessment for -he pt"w~y i7vc iC -asecus

and/or "particulate" deposition of longo-iivd r i ---t,
reservoirs and their watersheds. Further-ore, a sr- cific s:ardard
operating procedure appendix to the 'work s:=:h ' =r : ?.sc nse
Plan for the Greene County plant should te daeiel d asr:2n _s acssi'le
to insure adequate protection for these reservoirs and .:=rsheds.

In light of our review, and in accordar:e with EPA iri-ire, e
have rated this draft statement "ER-2.' i r _aina sckis cthe
have environmental reservations about t'e r' rngclaset c h
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project and that the information in the draft sta. -,- ..sfficient
to fully assess the impacts of the project. ',e i = :e * discuss
our comments with you or members of your staff.

Sincerely yours,

Gerald Nans , E.
Regional Adinisdr::r

Enclosure

ENVIRONMENTAL PROTE:

REGION I.

NEW YORK, NEW YCRK 10C%7

MAY 1976

ENVIRONMENTAL IMPACT STATENE;T CCNNEN7S

Greene County Nuclear Power Plant
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INTRODUCTION AND CO>CrUSTONS

The Environmental Protection Acency has the
draft environmental impact statement (=IS) re -- - to the
application of the Power Authority of the State of 1ew York:
for a construction permit for the Greene County s- clear
Power Plant. The plant is to he located cn ;._ =st benk o
the hudson River, in the Tcwn of Catskill, York.
site is apProximately 1.25 miles north of he 1ale_ of
Cementon and 98 miles north of New York City.

From the standpoint of plant design, this is t-e most
environmentally compatible nuclear power plant project that
we have reviewed to date. We still have a few co=.ents
related to plant design, but our reservations about this
project primarily concern the assessment of radiological
aspects. Our major conclusions follow.

1. While the intake design is basically sound, the
velocity through the traveling screens (0.33 fps)
is slightly higher than recommended by EPA (0.5
fps) in the Develonment Docurent for Pronos s Best
Technology Available for ianiizin; ___rs_ Ilnacr
of Cooling Water Intake Structures.
through the screens can be reduced by increasing
the cross section of the screens facing the flow.

2. Entrainment impacts will generally b_ lcw.
However, to keep such impacts to an aso3'te
minimum, it might be desirable to decrease ihe flow
and velocity through the traveling screens by
increasing the cycles of concentracicn of te
circulating water.

3. Alternatives to the use of chlorine as a cn^-ns
biocide should be considered in the f-.al ._S.

u. The draft EIS indicates that there arm product
4

ve,
if sornwhat degrade, w lands on -ne C_'?n on
site. A concerted effort should b_ -ade -o
preserve these wetlands during const-c> i ..

5. The final EIS should provide a specific radio-
logical dose assessment for the pat.:a; involving
gaseous and/or "particulate" depositicn cf lona-
lived radionuclides on the Ashoken a.r rontdout
reservoirs and watersheds.

6. Because of the proximity of the plant to tha
Ashoken and Roundout reservoirs, a szecafic

standard operating procedure appendix to the New
York State Emergency Response Plan for the Greene
County Facility should be developed as soon as
possible. Expeditious development of the appendix
is necessary to insure that workable protective
measures for the Ashoken and Roundout reservoirs
and watersheds can be formulated.
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WAT2R INTAKE, 1SE. AND DISCIL PG- S-ST_ =

The intake design is basically scand. ling
screens will be located flush with the river' J '-, and the
two laterally positioned trash racks will l Jr later
escape. Normal river velocities across _.e face _
screens will further reduce potential impincoze 1. problems.
The velocity through the screens of 0.83 _ee_ second
(fps) will be somewhat higher than EPA recc-rnds (0.5 fps).
A velocity of 0.5 fps can be achieved by icr__siq the
cross section of the screens facing the f'c.

Pursuant to section 402 of the Federal Water Polluicn
Control Act Amendments of 1972 (FGPCA), t ha _ car will
need a National Pollutant Discharge Elicination S'vs-en
(NPDES) permit. Responsibility for the ?D=S p-r'i_ program
in the State of New York was transferred 7o the state on
October 28, 1975. However, EPA retains the r _ to review
all permits that the state proposes to issue a-- to reject
those it finds objectionable. The State f a- w ork's
decision to grant or deny the permit will be based on a
careful review of all relevant information sup lied by the
applicant. If the state decides to issue a ?^_t, it will
impose such conditions in the per--d as are nec ssary to
insure that the project will comply with all a icble
provisions of the FWPCA.

Section 315(b) of -he FWCA requires tet t.. ... lc^-
tion, design, construction, and capacity of cc_in r
intake structures reflect the beet technolo=' aaila'le to
minimize adverse environmental i . e- sa
onment Document for Proaosd Eest Tecnnols- _
biani iring Adverse Tmoacc c Coolin -is k ~ ..
(EPA 440/1-74/015) indicates that 0.5 fpsia reoscnaale~~
goal for intake velocity.

The choice of a closed-cycle cooling St -. ill! ee-
water use low, and will result in zaduced
losses. In addition, the use of two -dr-'t
cooling towers instead of one 525-foot to-+e= l'_ - _Ji--
the aesthetic impact of this plant on th i norhern
catskill arca.

The discharge system iS also oai al. i4 i1
through a two-port diffuser loc-e 2 i

bank. It is designed to produce an average actor

of 27 at the river's surface; this will effectively negate
any significant thermal impacts.

BIOCIDE SYSTEM

According to the EIS, the facility will comply with all
state and federal water quality requirements, except those
for pH and chlorine. Alternatives to the use of chlorine as
a condenser biocide, such as the chemical biocides, dodecyl-
quanidine and ozone, and the mechanical systems, Amentap and
American M.A.N., should be considered in the final EIS.

BIOTIC LOSSES AND AOUATIC IMPACT ANALYSIS

The effects of construction and operation of the Greene
County plant on the aquatic envircnment should not be
severe. However, a few points should be given greater
consideration in the final EIS.

The total area of water and wetlands on the proposed
construction site is 24 acres, including a 0.9-acre pond and
a 6.3-acre marsh-pond complex. Ponds on the site contain
goldfish, largemouth bass, black bass, black crappie, chain
pickerel, bluegill, and pumpkinseed. Submergent nacroflora
particularly coontail and bladderwort, and emergent
vegetation, including cattail, yellow iris, and loose
strife, also abound (page 2-24). The applicant plans to
drain and fill the srall onsite water bodies, including the
pond and a significant portion of the marsh-pond complex,
during plant construction (page 4-3). The EIS notes that
the area is already somewhat degraded by cement factory
wastes. Nevertheless, because of the continuing produc-
tivity of these wetlands, we recormend that they be
preserved. This issue should be addressed in the final EIS.

Operation of the plant will have some effec- on fish
life in the Hudson River. The EIS points out that many
resident and anadromous fishes spawn in the area of the site
(page 2-30). The EIS also states that there are high
concentrations of white perch larvae and juveniles in this
section of the Hudson, concentrations of larvae being
highest from River Mile (1) 40 to 110 and juveniles from 3
50 to 110 (page 2-33). Since the plant site is along this
stretch of the river, it might he desirable to decrease the
flow (and the velocity) through the traveling screens.

3

AM83



A reduction in flow (and velocity) can be accomplished
by increasing the cycles of concentration of the circulating
water. Table 3.7 indicates that the system will be operated
at 4.3 cycles of concentration, but water quality data in
Table 2.4 seem to indicate that a higher value can be used.
The feasibility of increasing the cycles of concentration
should be considered in the final EIS.

On the whole, we agree with NRC's conclusion that
entrainment impacts upon the ichthyoplankton community will
be minor. Less than 5 percent of the eggs and less than 4
percent of the larvae passing the plant site will be
entrained under minimum river flow conditions. The largest
percentage of entrained ichthyoplankton will be composed of
alewife eggs and larvae (1.5 percent of thoss passing the
plant site) and blueback herring eggs and larvae (4.6
percent of those passing the plant site) under minimum flow
conditions.

We agree with NRC's impingement monitoring requirement.
We also agree with the observation that if meaningful
ichthyoplankton data are to be obtained, collection must
begin in early April, rather than between May and July, and
must continue through late July.

RADIOLCGICAL ASPECTS

Source Term Estimation

The gaseous waste source terms given in Table 3.5 of the
draft EIS were calculated by the NRC staff using methods
outlined in Draft Regulatory Guide 1.BB. Appendix A of this
Draft Regulatory Guide describes the computerized
mathematical model used by NRC to calculate the release of
radioactive material in gaseous and liquid effluents from
pressurized water reactors. This computer model is referred
to as the PWR-GALE Code. Appendix B of this Draft
Regulatory Guide describes the principal source term
parameters developed for use with the PWR-GALE Code. Tables
B-4 and B-5 of Appendix B list the range of parameters used
to dc cribe the reference PWR with a U-tube steam generator
and a once-through steam generator, respectively. In cases
where one of the parameters is not within the range listed
in the tables, the PWR-GALE Code internally adjusts the
other parameters to perform the source term estimation.

In the case of the Greene County plant, the reactor
coolant letdown flow rate is not within the range of
parameters in Table B-5. The adjustment factors for
correcting primary coolant concentrations of the various
critical radionuclides, such as noble gases, halogens, and
cesium, are given in Draft Regulatory Guide 1.BB. While the
methods used to adjust such primary coolant concentrations
are relatively straight-forward, EPA suggests that when
source term estimation parameters do not fall within the
normal range of parameters listed in Draft Regulatory Guide
1.BB, the NRC notes this in the EIS, and, ideally, include a
table listing the primary coolant concentrations of critical
radionuclides. This would give the reader a clearer picture
of the environmental impact of the proposed action.

Radioactive Waste Management

It appears that NRC has underestimated the amount of
"low-level solid wastes" that will be produced by the
proposed plant. Several references are available pertinent
to this subject. The Atomic Energy Commission's (now NRC)
concluding statement to its rulemaking proceedings on
Appendix I to 10 CER 50 contains improved estimates of Lof-
level solid radwastes produced during nuclear power plant
operations. The Oak Ridge National Laboratory (ORNL) has
published "A Critical Review of Solid Radioactive Waste

6
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Practices at Nuclear Power Plants" (ORNL-4924) , which
provides a compilation of operational experience relative to
these wastes. The EPA has also conducted extensive research
on these wastes and their impacts at selected, licensed,
shallow land burial sites.

Based on analyses of available information, EPA
estimated that the annual off-site shipment of "low-level
solid wastes" for a 1000 MWe PWR would be approximately
25,000 ft3 or 4000 55-gallon drums.C1) For the Greene County
plant, which will be a 1277 MWe PWR, the NRC staff estimates
that approximately 1700 ft3 of dry solids (5 Ci of activity)
will be generated per year. This is a total of 5450 ft3 of
solid waste or approximately one fifth of EPA's estimate.
While EPA's estimate is based on data from a 1000 MWe
Westinghouse PWR and the Greene County plant will be a 1277
MWe Babcock and Wilcox PWR, the relative amounts of solid
waste generated by each type of reactor should not vary by a
factor of five. In order to clarify this apparent
inconsistency, the final EIS should provide the rationale
for the solid waste estimate presented.

Dose Assessment

The Greene County Nuclear Power Plant will be required
to operate in accordance with Appendix I to 10 CFR 50, which
places an upper limit on the expected radiation doses to
representative individuals in the surrounding area. Table
5.10 of the draft EIS, entitled "Comparison of calculated
doses from Greene County operation with Appendix I design
objectives" indicates that the operation of this facility
will meet these design objectives. However, it should be
realized that pathways to maximally exposed individuals -:ay
change during the plant's lifetime. Thus, the applicant,
should periodically audit, as part of the operational
monitoring program, the locations of nearby lactating cows
(or goats) and farms producing agricultural food stuffs
(e.g., vegetable farms) to determine the worst-case human
intake. This procedure would permit determination of the
critical receptor.

The draft EIS, in discussing doses from gaseous
effluents, does not specifically address itself to the
pathway involving deposition of gaseous and/or "particulate"
effluents on the Ashoken and Rcundout reservoirs and their
respective watersheds, which are located 12 to 22 miles and
35 to 39 miles southwest of the proposed Facility. These

reservoirs supply the City of New York (popul:cion
7,895,563) and Westchester County (population 89e,LC5) with
a major portion of their drinkinq ,ater(2). It is not clear
whether NRC has not assessed the pathway o- ha. included its
assessment of this pathway in the annual individual doss
estimates due to gaseous and particulate effluens presented
in Table 5.4. In either case, because of the size of the
ultimate receptor, EPA strongly suggests that this pathwaybe assessed and the basis for this assessment be included in
the final EIS.

The NRC has stated that Draft Regulatory Guise 1.AA (in
preparation) was used as a basis for calculating radiation
doses. This Guide was unavailable to EPA during review of
the draft EIS. The EPA has used Regulatory Guide 1.103,
entitled "Calculation of Annual Doses to i-lan from Routine
Releases of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix I," to verify ZFRC's
dose estimates. Based on conversations with the NRC staff,
EPA does not expect that the differences between Craft
Regulatory Guide 1.AA and Regulatory Guide 1.109 will cause
substantial differences in the radiation dose estimates for
the Greene County plant. The radiatica dose estimates made
by EPA using Regulatory Guide 1.109 are very similar to
those made by the NRC staff and tabulated in Table 5.4,
entitled "Annual individual doses due to gaseous and
particulate effluents".

While EPA has not completed an in-depth review of Regulator,
Guide 1.109, which was published in Rarch 1976 b NRC for
comment, EPA has checked the dose estimates obtained usiag
its own dose estimate techniques. The results of this
comparison show reasonable agreement. Should PA discover
during its reviews of Regulatory Guides 1.109 and 1.AA an7
major discrepancies that would cause a substantial change in
the radiation dose estimates for this facility, NRC will be
notified expeditiously.

We are encouraged that NRC is now calculati ng a
potential annual dose to the U.S. population. This effor-
represents a partial evaluation of the total potencial
environmental dose commitments (E C) of H-3, r-85, C-1g,
iodines, and particulatees" and is a datermi^stion we hove
urged for some time. Of course, several of these radio-
isotopes, particularly C-14 and xr-35, will con-.riue .a
long-term population dose impacts on a worldwide b::is,
iuot a national onm. B:c use t:: crf - _r- pls (ly an

8
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annual EDC limit on the disc gem of rhsee radiboisoLopes
and assesses only the dose delivered, thro-ga the ye r 2J00,
it dces noc reflect the total envircamental i'cacs. Asuess-
ment of the total impact would (1) incorporate t., projected
release over the lifetime of the facility (rat-er than just
the annual release), (2) extend to several half- -ves or 100
years beyond the period of release, and (3) consider, at
least qualitatively or generically, the worl:-wide impacts.
The EPA suggests that future assessments recognize these
influences on the total environmental impact or specify the
limitations of the model used.

Reactor Accidents

The EPA has examined the NRC's analyses of accidents and
their potential risks. The analyses were developed by NRC
in the course of its engineering evaluation of reactor
safety in the design of nuclear plants. Since these issues
are cgmmon to all nuclear plants of a given type, EPA
concurs with NRC's generic approach to accident evaluation.
The NRC is expected to continue the efforts initiated by AEC
to insure safety through plant design and accident analyses
in the licensing process on a case-by-case basis.

In 1972, AEC initiated an effort to examine reactor
safety and the resultant environmental consequences and
risks on a more quantitative basis. The EPA continues to
support this effort. On August 20, 1974, AEC issued for
public comment the draft Reactor Safety Study (WASH 1400),
which was the product of an extensive effort to quantify the
risks associated with light-water-cooled nuclear power
plants. The EPA's review of this doc~uent included in-house
and contractural efforts, and culminated in t-e release of
final Agency comments on August 15, 1975. Initial comments
were issued on November 27, 1974. The EPA concluded that
the Reactor Safety Study represents a comprehensive and
useful analysis of risks associated with light-water
reactors. At present, EPA is reviewing the final Reactor
Safety Study, which was released by CRC on 1ovemher 4, 1975.
he current review, which also involves in-ouse an
contractual efforts, is expected to be compic-ed in may
1976; at that tine, EPA will publish final evaluations in
public comments.

The NRC is responsible for encouraging each stare in
which a fixed nuclear facility is located to have an
acceptable radiological emergrar5c respcns-. -L 'R

capable of offering the maximum degree of aro_ c:icn in t
unlikely event of an accident at a nuclear faciiiy. _ e
New York State Plan, entitled "New York State ._rcancy Plan
for major Radiation Accidents Involving Nuclar ==c' tes"
was prepared by the New York State Depar--'en; of -ealth and
the New York State Division of :?ilitary and N affairss.
It is currently being reviewed by NRC. Tis pia: giv s th_
specific procedures, including necessary protective actions,
that will be followed during nuclear power slan .nergen-
cies. Attached as appendices to this plan are specific
standard operating procedures (SOP) for each such facility
in the state. Since the Greene County facility will be
located close to the Ashoken Reservoir (12-22 niles S ) and
the Roundout Reservoir (35-39 miles SW), which are major
suppliers of water to New York City, it is important that
the SOP for Greene County afford maximum protecting to these
important reservoirs. The EPA strongly urges that the
Greene County SOP be developed early in the licensing
process so as to insure that workable protective pleasure
for New York City's water supply can be implemented.

The NRC is the lead federal agency responsible for RZR.s
and has set up Regional Federal Interagency Radiological
Emergency Response Steering Committees and Fold Cars to
aid states in RERP development. Should New York State neN
assistance in developing the SOP for Greene County from any
Federal agency participating in the Region II Steering
Committee or Field Cadre, it should address its rec-est to
NRC. The EPA has assisted the states in Recon II in
developing acceptable RERPs through participation in the
Federal Interagency Radiological Emergency Response Regional
Steering Committee and Field Cadre. We will remain
available to assist New York State, the applicant, NRC, and
other involved parties in developing an SOP for the Greene
County Nuclear Power Plant.

Fuel Cycle and Lona-Term Dose Assessments

Under the President's Reorganization Plan No. 3 of 1970,
EPA is responsible for establishing generally artlicable
environmental radiation protection standards to limit
unnecessary radiation exposures and radioactive materialss in
the general environment resulting from normal operations of
facilities that are part of the uranium fuel cycle. The EA
has concluded that environmental radiation standards for
nuclear power industry operations should take into account
the total radiation dose to population, the -azimum

c
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individual dose, the risk of health effects attributiule to
these doses (including the future risks arising from the
release of long-lived radionuclides to the environment), and
the effectiveness and costs of effluent control technology.
The proposed standards are expressed in terms of individual
dose limits to members of the general public and limits on
quantities of certain long-lived radioactive materials in
the general environment.

A document entitled "Environmental Survey of the Uranium
Fuel Cycle" (WASH 1248) was issued by AEC in conjunction
with a regulation (10 CFR 50, Appendix D) for application in
completing the cost-benefit analysis for individual light-
water reactor environmental reviews (39 F.R. 14188). This
document is used by NRC in draft EISs to assess the
incremental environmental impacts that can be attributed to
fuel cycle components which support nuclear power plants.
This approach appears to be adequate for plants currently
under consideration, and estimates of the incremental
impacts of the Greene County plant are reasonable. However,
as suggested in our comments on the proposed rulemaking
(January 19, 1973), if this approach is to be used for
future plants, it is important for NRC to periodically
review and update the information and assessment techniques
used. The EPA intends to monitor developments in the fuel
cycle area that are relevant to continued improvement in
assessing environmental impacts.

There are impacts associated with the ultimate disposal
of wastes which, to our knowledge, have not yet been
adequately evaluated or are largely unknown. These impacts
include:

- Commitment of land and resources for an ultimate
disposal site;

- Economic and resource commitments of future
generations, including societal and institutional
commitments;

- Economic, resource, and energy costs of ultimate
waste disposal as balanced against the present
benefits realized by energy production.

While EPA recognizes that the individual nuclear poker
plant environmental statements may not b. the proper vehicle
for assess ing these impacts, the environmental statements

can, and should, indicate any pertinent studies (and teir
expected completion dates) which are being contacted by h C
or other responsible agencies. If no such efforts can ba
documented, NRC should either include these considerations
in an updated version of WASH-1248 or should urze a
consider them in studies directed at developing an ultimate
radioactive waste disposal technology.

Hiah-Level Waste Management

The techniques and procedures used to manage high-level
radioactive wastes will have an impact on the environment.
To a certain extent, these impacts can be direcr-lv related
to the individual project because the reprocessing of scent
fuel from each new facility will contribute to the total
waste problem. However, EPA concurs with NC's generic
approach to waste management impacts. As part of this
effort, the AEC, on September 10, 1974, issued for comment a
draft statement, entitled, "The Managemen- of Commercial
High-Level and Transuranium-Contaminated Radioactive Waste"
(WASH-1539) .

Though a comprehensive long-range plan for managing
radioactive wastes has not yet been fully demonstrated,
acceptance of the continued development of ccmercial
nuclear power is based on the belief that the technology to
safely manage such wastes can be devised. The E_ is
available to assist both NRC and ERDA in their efforts to
develop an environmentally acceptable waste manacement
program to meet this critical need. In this re ard, EPA
provided extensive comments on WASH-1539 on November 21,
1974. Our major criticism was that the draft statement
lacked a program for arriving at a satisfactory metcd of
"ultimate" high-level waste disposal. We believe that this
is a problem which should be resolved in a timely manner
because the United States is committing an increasingly
significant portion of its resources to nuclear pcwar, and
waste materials from the operating plants are already
accumulating. At present, ERDA intends to prepare a new
draft statement which will discuss waste management and
emphasize ultimate disposal in a more comprehensi-: -anner
The EPA concurs with this decision. ke wili review ohe new
draft statement when it is issued and will prcvi e iic
comments.

11 12
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Tranoortation

In its earlier reviews of the environmental i- ac-s o=
transportation of radioactive mater-al, E A a.reef wi_ ';
that many aspects of this program could best he on
generic basis. The NRC has codified ceericvac roach(40 F.R. 1005) by adding a table to its retuia-icns (10 Cam.
Part 51) which summarizes the environmental i acts resul-
ing frcm the transportation of radioac-ive materialss zo an-
from light-water reactors. This reculaticn pert's =te use
of the impact values listed in the tal e in lieu of
assessing the transportation impact for individual reactor
licensing actions if certain conditions are Since z;:a
Greene County Nuclear Power Plant azsears to eet these
conditions and since EPA agrees that the tra'cor t-ion
impact values in the table are reasonable, zhe generic
approach appears adequate for the Greene County plant.

The impact value for routine transcortaticn o radio-
active materials has been set at a level which covers 90
percent of the reactors currently operating or under
construction. The basis for the intact, or risk, O
transportation accidents is not as clearly defied. At
present, EPA, ERDA, and NRC are each attemnti _o . re
fully assess the radiological inact of transroraion
accidents. As the quantitative results of these analyses
become available, EPA intends to review the acceLtabilitv of
the potential transportation risks. The EPA will -ake known
its views on any environmentally unacceptable condition
related to transportation. On t--- basis of Dresnz iorna-
tion, EPA believes that there is no undue risk of zranszcr-
tation accidents associated with the Greene County Uuclear
Power Plant.

REFERENCES FOR RADIOLOGICAL ASECLS S'CT

1. Mann, Goldberg, and Hendricks, "Low-Level Soli-
Radioactive Waste in the Nuclear Fuel Cycle," a _cr-
presented at the Novemter 16-21, 1975, Aerican Nuclear
Society Meeting, San Francisco, California.

2. 1970 United Stat- Census.

ADDITIONAL COMMENTS

1. In our review of the
port for this project, we expr sd c_ ... ..
te potential particulate emissions
coaling tower effluent. This concern s ased
upon the existing particulate air
tions in the nearby Cementcn area.

Recent air quality trends indicate t-t sa-ards
are now being attained in the Ce:entcn area.
is due to both the installation of emission con-
trols at the three existing cement plados and to
their reduced output during the cericd of faclining
economic activity. The extent to which each -accor
actually affects air quality is uncertain; however,
both New York State and EPA believe that the
present State Implementation Plan resuirer.ents are
sufficient to provide for continued compliance with
ambient air quality standards.

Our overriding concern then became the increase in
emissions (air quality degradaticn) -z-t could b
tolerated without once again vioatirg an s r air
quality standards. Eased on the air quali , i ct
analysis in the draft EIS and on the le.els of air
quality that stabilize in the C- enten area, s
have concluded that the Greene Coun y pla.- -i71
not prevent attainment c particulate int air
quality standards. This determination is saojecz
to change based upon updated information.

2. With respect to site selection, 'e ccncu_ :ir t..
choice of the Cementon site over the .- tens site.
As we pointed out in our review o the Envirun-
mental Report for this project, a coal-_ird unit

is proposed for the Athens site, and w-4-: be
aesthetically undesirable to locate a .. cle_. tonwer
plant on what is essentially the sa71 siv. ?!,
Cementon area is al-eady sinif c n_;y iszriai-
ized while the Athens area is sill comp :_ ive
rural. Locating both a nuclear power :lz En' a
coal- fired cower plant on t-e At 7n S e "C::l
have also resulted in the crcduc-ion s :ul it
acid, creating a serious air cuali.. ^rcblem.
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3. It seems unlikely that the noise impact of this
project on the community will be severe. However,
a large number of residences will be impacted to
some degree by both construction and operation oi

the Greene County plant. Therefore, the antici-
pated noise environment should be described more
fully. The spectral content and time variation of
the operational phase noise levels should be
discussed, and the methodology and equipment used

for noise measurements and predictions should be
described.

UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

WASHINGTON, D.C. 20545

MAY 7 1976

*Mr. William H. Regan, Jr.
Chief, Environmental Projects

Branch 3
Division of Site Safety and

Environmental Analysis
U.S. Nuclear Regulatory Comission
Washington, D.C. 20555

Dear Mr. Regan:

t~ u'N p1 //

50-597
This is in response to your transmittal dated March 11, 1976,
inviting the U.S. Energy Research and Development Administration
(ERDA) to review and comment on the Comission's Draft Environmental
Statement, NUREG-0045, related to the construction of the Greene
County Nuclear Power Plant. We have reviewed the statement and
have determined that the proposed action will not conflict with any
known current or future ERDA plans. However, we would like to
reiterate our concern, which we made in our comment letter to
the Comission on the draft environmental statement related to
the construction of the Marble Hill Generating Station (NUREG-0048),
and that future drafts reflect those concerns.

Thank you for the opportunity to review the statement.

gcere ,

W. H. Penning on
Acting Director
Office of NEPA Coordination

cc: CEQ (5)
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UNITED STATES

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
WASHINGTON. D.C. 2045

" \ " MAY 3 1976 1\
Mr. B. J. Youngblood, Chief 7
Environmental Projects Branch i .v iant i
Division of Site Safety and Environmental t

Analysis
Nuclear Regulatory Commission '
Washington, D. C. 20555

Dear Mr. Youngblood:

This is in response to your transmittal dated March 5, 1976, in which
you invited the Energy Research and Development Administration (ERDA)
to review and comment on the Cormission's (NRC) Draft Environmental
Statement, NUREG-0048, related to the construction of the Marble Hill
Nuclear Generating Station, units 1 and 2 (Docket Numbers STN-50-546
and STN 50-547).

We have reviewed the statement and feel that the proposed action will
not interfere with any known ERDA programs. The potential impacts on
the environment are reasonably described. No significant radiological
impacts from normal plant operation are expected since the year 2000
population dose to the estimated population within 50 miles of the plant
is only 10 man-rem/year, a small fraction of the 170,000 man-rem/year
dose expected for the same population from natural background radiation.

ERDA staff comments related basically to the Conservation of Energy
section of the draft statement are enclosed. We feel that these comments
should be considered in the preparation of this final statement as well
as in the preparation of future statements on nuclear power plants.

Thank you for the opportunity to review and comment on this statement.
In the future, we would appreciate receiving 20 copies of all draft
statements for ERDA review.

Sincerely,

c.7 . Pennington
'Acting Director
Office of NEPA Coordination

Enclosure:
Staff Comments

oUTSC: CEQ (5)
0( )

r . t~'.

1'"

ERDA STAFF COMMENTS ON
NRC RAFT ENVIRONMENTAL STATEMENT

MARBLE HILL NUCLEAR GENERATING STATION UNITS 1 AND 2

(Enclosure)

Section 8.2.4 presents the NRC staff analysis of various energy
conservation measures as related to the need for the electricity to
be produced by the Marble Hill Station. With respect to the potential
effectiveness of load management measures such as peak-load pricing
(8.2.4.3) and load staggering and interruptible load contracts
(8.2.4.4), the conclusion appears to be generally negative. In
particular, section 8.2.4.4 concludes:

None of the above measures can be considered as a viable
alternative for required additional capacity and they can
do little to solve the energy shortage.

This kind of conclusion is reached without any stated consideration
of the substantial efforts of the Federal Government, in cooperation
with state and local regulatory agencies and electric utilities, to
encourage and validate load management practices and technologies in
the interest of electricity conservation. As examples of these
efforts:

- ERDA has lead responsibility for the development of new
technologies to expand the suite of load management options
available to consumers.

- ERDA is investigating the economic impacts, on electricity
suppliers and users, of future application of load management
techniques, taking into account the possible existence of
advanced technologies, such as solar energy and disaggregated
power. generation systems.

- The Federal Energy Administration (FEA) is currently in the
process of intervening - on an invited basis - in state
regulatory hearings, for the purpose of articulating national
energy policy as it related to regional and local utilities.
One of the purposes of FEA testimony is to advocate the
implementation of load management techniques and controls.

- FEA has undertaken a number of cooperative projects to
assess consumer response to innovative rate structures, to
validate load management practices and technologies, and
to promote electricity conservation.
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These and other efforts have been initiated in the belief that load
management, in its variety of forms, has high potential for con-
trolling the growth of electrical capacity without undue hardships
or inequities to suppliers or users of electricity. Thus, we do not
agree with the negative conclusions in the draft statement, and
recommend that NRC revise it to provide a more balanced treatment
of this important subject.

We should like to point out one minor inconsistency. The text on
page 2-13, paragraph 8, in referring to Figure 2.7, indicates a
33-foot level wind rose. However, on page 2-17, the Figure 2.7
caption indicates the wind rose is for the 200-foot level.

Singh Bajwa
Environmental Project Manager
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Singh:

I have just received one additional cor rent on the U.S. c;r Xeaulatore
Commission "Draft Environmental Statement Related to Constrc:tir: of the Greene
County Nuclear Power Plant". This comment was submitted by Roher: .. IhzhStcte
Archeologist. Therefore, if it is at all possible, please inclace the follo.in;
comment as comment #50 of the New York State detailed corr:ents a- ch-in the
May 17, 1976, letter from S. Gordon to the U.S. NRC, Director, Sits .aaety a.nd
Environmental Analysis:

"50. P.2-9 Section 2.3.2

Although the statements on page 2-9 indicate known archcc;ica sites
presently listed on the National Register of historic I1:-.
are numerous other known sites which may also be eligible .c: s.::
listing. In addition, the project's proximity to the I ud- R
increases the probability that archeological sites may exis aro
not known or recorded at this time. It is possible that sc- e o these
as yet undiscovered sites may qualify for Xatina Re i_-= listin;.

In light of this, it is suggested that prior to construc-ic: a t:orough
study of the immediate project area be made, including :

1. a complete inventory of known archeological sites
by consulting files, literature sources and i"t-'-' -
professional and non-professional archeoloists - e
done extensive research in that area of the ',ia talley, and

2. a detailed on-site survey or the constructio-. a-e: inctnin;
surface and sub-surface examination. It is sur-esau that
Dr. Dean Snow, Department of nthropology, S.U. '. at Albana
be contacted in this regard."

Your assistance in this matter will be greatly appreciat:i.

PJMI: ng
cc: S. Gordon

R. Funk

Sincerely yours,

Paul J.1"rg-s

Energy Systems Soecar ial i
Office o; Pntirer.na:.. sis
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Appendix B

FISH SPECIES COLLECTED FROM THE HUDSON RIVER AT THE
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Table 8.1. Taxonomic list and classification of fish species
collected from the Hudson River, Cementon site, May 1973 through May 1974

Resident species'

Freshwater Estuarine

Goldfish Carassius auratus White perch Morone americana
Carp
Golden shiner
Yellow perch
Spottail shiner
White sucker
Banded killifish
Redbreast sunfish
Pumpkinseed
Bluegill
Tessellated darter
Brown bullhead
Emerald shiner

Redf in pickerel
Chain pickerel
Silvery minnow
Comely shinner
White catfish
Rock bass
Smallmouth bass
Largemouth bass
Black crappie
Brown trout
White crappie
Gizzard shad

Cyprinus carpio
Notemigonus crysoleucas
Perca flavescens
Notropis hudsonius
Catostomus commersoni
Fundulus diaphanus
Lepomis auritus
Lepomis qibbosus
Lepomis macrochirus
Etheostoma olmstedi
Ictalurus nebulosus
Notropis atherinoides

Adventitious species

Esox americanus
Esox niger
Hybognathus nuchalis
Notropis amoenus
/ctalurus catus
Amb/oplites rupestris
Micropterus dolomieu
Micropterus salmoides
Pomoxis nigromaculatus
Sa/mo trutta
Pomoxis annularis
Dorosoma cepedianum

Bay anchovy
Mummichog

Hogchoker
Fourspine stickleback
Lamprey

Anchoa mitchilli
Fundulus heteroclitus

Trinectes maculatus
Ape/tes quadracus
Petromyzontidae

Migrant species

Anadromous

Alosa pseudoharengus
Alosa aestivalis
Alosa sapidissima
Morone saxatilis
Osmerus mordax
Microgadus tomcod

American eel

Catadromous

Anguilla rostrata

aResident species are those which inhabit the study area in appreciable numbers throughout the year.
bAdventitious (low-frequency-occurrence) species are those occurring outside their reported range,

or those which are collected in numbers insufficient to establish adequately their status in regard to
habitat selection.

Raytheon Company, Marine Research Laboratory. Environmental Research Laboratory. The
Ecology of Thermal Additions: Lower Hudson River Cooperative Fishery Study, Vicinity of
Indian Point, Buchanan, New York, June 1969-October 1971, report to Consolidated Edison
Co. of New York, Inc., 1971.

Texas Instruments, Inc., Hudson River Ecological Study in the Area of Indian Point, first annual
report prepared for Consolidated Edison Co. of New York, Inc., 1973.

Texas Instruments, Inc., Fisheries Survey of the Hudson River, March-December 1973, Vol. 4,
report prepared for Consolidated Edison Co. of New York, Inc., 1974, 536 pp.

CMigrant species are those which inhabit the study area on a seasonal basis as a result of physio-
chemical preferences or reproductive cycles.

Source: ER, Table 2.7-57.

Alewife
Blueback herring
American shad
Striped bass
Rainbow smelt
Atlantic tomcod
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C.1 SHORTNOSE STURGEON (Acipenser brevirostris)

The smallest species of sturgeon, the shortnose sturgeon, is classified as an endangered
species. 1 Apparently, it never grows to more than about 3 ft.

The early history is unknown. Few small specimens have been recorded; probably the smallest
fish is one of 7.3 in. (about 185 mm) from North Carolina. The smallest specimens taken in
the Hudson River were two females, both a little less than 18 in.; one weighed 15 oz and the
other 19 oz. The sizes of five specimens from the Delaware River observed by Ryder ranged
between 18 and 23 in. Age determinations based on otolith readings2 have shown that A.
brevirostris is a very slow-growing species. Specimens of brevirostris from the Hudson River
that measured 17 to 35 in. (about 430 to 890 mm) total length were 4 to 15 years old.

Males may mature when they are only about 20 in. total length, and most of them do so by the
time they pass 21 in.; most of the females mature at about 24 in. The ripe eggs are dark brown
and the fecundity is not known. Spawning takes place in rivers early in the spring. For Hudson
River fish, the spawning season evidently includes late April.

Because of its small size, A. brevirostris has attracted little attention except when taken in
nets in fresh, brackish, or salt water. It is found most often in tidal rivers, but the cap-
ture of specimens in the Gulf of Maine shows that some go out into the open sea and wander for
some distance from the parent stream.

Studies of the stomach contents from Hudson River specimens show that A. brevirostris feeds upon
the bottom, eating small animals and plants intermingled with mud. Some of the organisms con-
sumed are sludgeworms, chironomid larvae, and small crustaceans.3 Judging from the stomach
contents of fish taken from the area between Rhinebach and Nyack, they seem to feed mostly on
the bottom at a depth of 12 to 30 ft with a main diet of snails, clams, crustaceans, and other
bottom organisms.4

The breeding range of A. brevirostris is not clearly defined, but it does include the Hudson
River, where the spawning areas appear to be very restricted.2 The Delaware River may still
maintain a small local population, and the Saint John River in New Brunswick probably has a
spawning population, judging by the near-spawning condition of a male and female taken at
Gagetown. If, through increased pollution or habitat changes, the population is no longer able
to persist in these northern rivers, the species may become dangerously reduced.2

C.2 AMERCIAN SHAD (Alosa sapidissima)

The American shad is an anadromous fish of the herring family Clupeidae. Its range includes
offshore, coastal, and river waters from Newfoundland to the St. John's River, Florida. Shad
are most abundant from Connecticut to North Carolina. They spend their adult lives in the
ocean, except in spring, when they ascend rivers along the coast to spawn. Hudson fish, like
others that spawn in Rivers north of the Chesapeake Bay, are said to return to the sea and
migrate north to the Gulf of Maine waters.5 In winter they are presumed to remain in the deeper
offshore waters of the Middle Atlantic coast, moving inshore again as the spawning season
approaches.6

Shad begin their spawning run into the Hudson in late March and early April, and the run
continues until the end of June. Although much of the river below the Troy Dam is used for
spawning, the major breeding area appears to be just below the town of Catskill.7 American
shad spawn mainly in or near the mouths of tributaries.8 The average number of eggs produced
by a single fish varies between 25,000 and 30,000, with.larger fish producing more eggs than
small ones.9 The eggs are deposited in the water and sink, to be carried along near the bottom
by the current. They are reported9 to hatch in 52 hr at an average temperature of 57.2*F and
in less than 36 hr at an average of 74*F. However, a longer incubation period has been re-
ported.9 Eggs held under artifical conditions hatched in 12 to 15 days at 53.6*F (12*C) and in
6 to 8 days at 62.6*F (17*C). The yolk is absorbed in 4 to 5 days at 62.5*F.9

Newly hatched larval shad average 0.40 in. in length and are transported by water currents.9

They were most abundant near River Mile 110 during the 1940-1942 surveys (New York State
Conservation Department, 1943).
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The young, as they grow, tend to disperse from the upstream spawning grounds down into the lower
brackish parts of the river. The larvae appear to feed on plankton; the principal diet of
juveniles consists of small crustaceans and insect larvae.10 Those found in the lower estuarine
parts of the river are reported to grow faster than those farther upstream." In autumn, the
young migrate to the sea to stay until they mature and then join the annual spring migrations
into the river for spawning.

By working with young specimens from the Shubenacadie River, a tributary to the Bay of Fundy,
and its estuary, Leim found that the first food taken by larvae 11 mm long consisted of midge
larvae (Chironomidae), while the somewhat larger larvae fed principally on mature and immature
copepods.1 2 In fact, these organisms constituted the chief food of the young up to the time of
transformation, and the relative abundance of these forms in a particular locality determined
which food predominated. These data also show that young adults taken in the same vicinity
continued to subsist principally on these same organisms. Other foods ingested consisted of
ostracods, insects, and fish.9

Little or no food has been found in the stomachs of shad caught while in freshwater en route to
their spawning grounds, indicating that these fish, like salmon, do not ordinarily feed at that
time. However, there are some records showing that adults occasionally do take food while in
freshwater, at least late during the spawning seasons. They will often take a live minnow or
an artificial fly when working upstream on their spawning run.9

From an examination of abcut 350 stomachs of both mature and immature fish caught in the salt
water of Scotsman Bay (Bay of Fundy), Leim found that, while copepods constituted the chief food
of the smaller ones, as in freshwater, these crustaceans were unimportant in fish 400 mm and
more in length.12 Mysids, which were sparingly eaten by small fish, were the chief food of
adult fish. In general, about 90% of the specimens of all sizes from that area had eaten cope-
pods, and mysids, with ostracods, amphipods, isopods, decapod larvae, insects, molluscs, algae,
fish eggs, and fish making up the remainder. After examining many stomachs of specimens taken
in the Bay of Fundy, Willey also concluded that the chief foods consisted of copepods and mysids,
with a few shrimp and larval stages of barnacles.9 Stomach samples from Hudson River fish sup-
port his conclusions.10

The shad is still an important contributor to the Hudson River commercial fishery. The catch
was 238,000 lb in 1965 and 245,000 lb in 1968. The peak catch during the past 50 years was
3,800,000 lb in 1944. Sport fishing for shad in the Hudson is currently unimportant.3

Although there is no sport fishing for shad in the Hudson, more than 100,000 sport fishermen
fished for shad in other Atlantic coastal rivers, estuaries, and bays in 1965 and took an
estimated 4,700,000 lb. From Maine to North Carolina, commercial fishermen took 6,372,000 lb
of shad in 1965. The part of this catch that depends upon Hudson stock is not certain. How-
ever, tagging experiments in the river indicate that Hudson shad migrate as far north as Maine
and as far south as North Carolina, and thus contribute to coastal fisheries far from New York.7

Tagging shad from pound nets on the New Jersey and New York coasts in 1956 indicated that Hudson
River stock made up 76% of the catches of these nets; therefore, these catches were dependent
on the size of the Hudson River shad population.13

C.3 EELS (Anguilla rostrata)

The American eel is a catadromous species found in abundance in the Hudson River. The species
occurs from the Gulf of Saint Lawrence to as far south as Brazil. The eel spends most of its
life in freshwater creeks and ponds, rivers, and estuaries, but migrates to the Sargasso Sea
southwest of Bermuda to spawn. Newly hatched larvae, with the help of ocean currents, migrate
from the ocean spawning grounds to the coastal rivers. The females travel far upstream into
freshwater environments, but the males remain in the estuarine environment near the mouth of
the river. As a mature adult, several years later, the eel retraces its route back to the
oceanic spawning grounds, where it breeds and then dies.

A small commercial fishery for eels is operated in the Hudson River. The catch was 5300 lb in
1965 and only 2500 lb in 1968. Sport fishing catches are undoubtedly much higher than this,
but no estimates are available for the Hudson.3

This species has been found to be a major component of the fish fauna in certain New Jersey
streams14 and may play a similar role for the tributaries of the Hudson.
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C.4 TOMCOD (Microgadus tomcod)

This species was previously described in relation to the Hudson by Clark and Smith.3 The tomcod
is a marine species tnat commonly spawns in the Hudson. It is a member of the family Gadidae,
which contains some commercially important species. Tomocod spawn in shallow estuarine waters
and around stream mouths. The demersal eggs are about 1.5 mm (0.06 in.) in diameter, heavy,
and adhesive. They hatch in 24 to 30 days, depending on the temperature of the water. Spawning
occurs from January through April in brackish water, and larvae are common at Indian Point in
early spring. The adults move into the estuary from October to December and return to the
lower estuary or the Atlantic after spawning. The juvenile fish spend their first summer in
the waters where they were spawned and grow to a length of 2-1/2 to 3 in. by the following
autumn.

Tomcod feed on a variety of organisms including small crustaceans, especially shrimp and amphi-
pods, worms, small molluscs, squids, and small fish. They are most commonly found on the
bottom.

C.5 WHITE PERCH (Morone americana)

This species is found in fresh, brackish, and coastal salt water between South Carolina and
Nova Scotia.15 Spawning of demersal and adhesive eggs [7.5 mm (0.03) in diameter] occurs in
fresh and brackish water from April to June, depending on geographic location, and at water
temperatures between 45 and 60F.1 6  The eggs hatch in about 3 days at 58*F. Young and adults
remain in fresh or brackish waters. They frequent shoal areas, except in winter when they
congregate in the deeper parts of bays and rivers to remain sluggish until spring. During
spring, summer and autumn, localized wandering occurs.15 This species feeds on small fish.10,15

It is one of the most abundant species in the Cementon site area.

This species grows to about 15 in. and weighs up to 2 to 3 lb. It is of limited commercial
importance.

C.6 ALEWIFE (Alosa pseudoharengus)

The alewife is an important forage species found along the coast from Nova Scotia to the
Carolinas. During April and May, the fish travel upstream into many tributary creeks and ponds
to spawn at temperatures of 50 to 60*F, sometimes in rapidly flowing water but usually in
sluggish water, often only a few inches deep. After spawning the adult fish return to the sea,
remaining in the coastal waters in the general vicinity of their natal estuaries.9

The average female deposits about 100,000 adhesive eggs in the annual spawning. After the
demersal eggs hatch, the young alewives about 5 mm long are carried along with the current.
They grow to about 15 mm in a month's time, when they are common at Indian Point. When they
are about 1 to 1-1/2 in. long, they are found in the shallows of the Hudson upper estuary, as
well as in the freshwater parts of the river, and they apparently feed on small crustaceans and
insect larvae.1? Raytheon data indicate that these fish prefer to remain near the bottom.18

Although some of the young may remain in the river for more than a single season, most move out
to sea before or at the end of their first season. They remain in salt water until they reach
sexual maturity (at about 3 or 4 years old), at which time they return to the river to spawn.9

C.7 BLUEBACK HERRING (Alosa aestivalis)

The blueback herring closely resembles the alewife, and the two are often confused. The blueback
has a more southerly range, extending from Nova Scotia to northern Florida, and is more abundant
south of New England. Bluebacks spawn later in the season than alewives, usually when water
temperatures reach 70 to 75*F.3 They do not seem to run far above tidewater in the Hudson,
preferring deeper water, with most spawning probably occurring in the open riverbabove Indian
Point.1? Bluebacks return to the sea soon after spawning to reside in the inshore coastal waters
until winter, when they apparently move offshore.9

The eggs of the blueback are demersal and adhesive and hatch in above 50 hr at 72F. The larvae
are common at Indian Point. Within a month, the young reach a length of 1 to 2 in. They spend
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the summer in fresh and brackish water nursery areas.
3 During a sampling program conducted in

the summer of 1966, young blueback herring were found to be the second most abundant species
along the shores of the Hudson.1 9 In the late summer and fall, they move out of the river to
the sea.

Young bluebacks in the Hudson feed mainly on small crustaceans and insect larvae;10 as adults,
they feed mainly on copepods and amphipods.9 Raytheon data indicate that the blueback herring
has a stronger preference for surface water than its relative, the alewife.'?

C.8 STRIPED BASS (Morone saxatilis)

The striped bass is an anadromous species of the family Serranidae. This family includes fresh-
water, estuarine, and marine forms. Although the species was originally an Atlantic form, it
has been successfully introduced on the Pacific coast and is a common food and game fish in that
area. On the Atlantic coast, these fish are found from Florida to Nova Scotia but are most
abundant in protected waters between North Carolina and Massachusetts. Large fish often reach
35 lb or more and are generally found along the open coats within 5 miles of shore.

3 Most
stripers are found associated with bays, sounds, and tidal rivers. However, according to Clark,20

they are also abundant along the Atlantic seaboard from the Delaware Bay to Cape Cod.

Clark20 described the movements of striped bass in the area from the Chesapeake Bay to New
England. Evidence from his studies, as well as previous studies, indicates that the species
is not homogeneous but is, instead, composed of a number of separate groups that are more or
less isolated from other groups. In southern waters, the fish remain in protected water through-
out their life span, and as a consequence, the various populations have little interchange and
are most intensely isolated from each other. In contrast, striped bass from the Chesapeake Bay
north to New England commonly leave their nursery areas after 3 or more years and migrate in
groups along the open coast. Summer movements are generally north, while winter movements
are generally south. In the northern part of their range, the striped bass become dormant in
the winter.

Striped bass tagged in the Hudson have been caught in fisheries as far away as Massachusetts.
However, most of the Hudson striped bass contribute to the commercial and sport fisheries in
Connecticut, New York, and New Jersey.3 Stripers that originate within the Hudson appear to
be subdivided into three major groups: those that remain within the Hudson River, those in the
southwestern portion of Long Island Sound, and those that are typically located along the New
York-New Jersey coast.20 In New York, Connecticut, and New Jersey, where the striped bass
fishery is most dependent on the supply from the Hudson, the 1965 commercial catch amounted to
1,500,000 lb, and the sport catch has been estimated at over 19,000,000 lb caught by some
200,000 anglers.3

The best available evidence indicates that bass from New Jersey to Connecticut spawn in the
Hudson. Clark20 concluded that the "Hudson River is by far the most important spawning stream"
in the New York area.

Details of the spawning and distribution of the species in the Hudson were described by Clark
and Smith,3 McCann and Carlson,21 Jensen,16 Schaefer,22 Raney,23 and Rathjen and Miller.24
Their conclusions are summarized in the following description. The species spawns from
Kingston to Bear Mountain, with the greatest concentrations of eggs in the vicinity of West
Point, although the exact location varies from year to year. The variability is the result of
the fact that the greatest area of spawning is a few miles upstream from the saltwater front,
which varies in location from year to year. The nonadhesive demersal eggs are semibuoyant and
require sufficient vertical water flow to remain suspended. Eggs are encountered most often in
fresh or only slightly brackish water (salinity below 1 ppt). They average 0.134 in. in diam-
eter and hatch in 2 or 3 days at 60 to 64F.25 After hatching, the larvae, which are about
0.13 in. long, continue to drift downstream. At this stage in development, the larvae are still
unable to move effectively against the currents and will settle to the bottom in quiet water
despite swimming efforts to approach the surface. These larvae are reported to be concentrated
above the Havers traw Bay area, with the greatest abundance between Peekskill and Newburgh. Once
the larvae reach a length of 0.5 in., they appear capable of sustained swimming. The larvae
make extensive vertical diurnal migrations and are found in surface water at night and nearer
the bottom during the day.16,1 8 After they reach a length of about 1 in., they are found in
greatest abundance in Haverstraw Bay. As related to the site, the striped bass generally spawn
downstream from the area.
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This species, like white perch, shows a definite preference for the bottom waters in shoal areas.
Only small numbers were collected in the bottom trawls at the channel stations north of Stony
Point, whereas large numbers were caught on shoals in Haverstraw Bay and in Peekskill Bay.18

After spawning, the adults generally return to sea. Larvae and young-of-the-year remain in
freshwaters and estuaries. Striped bass in the Hudson may remain in the estuary for 2 or 3
years before migrating to the sea. During winter, adults and young are found in the lower
regions.

As larvae and young-of-the-year, striped bass feed primarily on microcrustaceans. As they grow,
their diet changes from smaller to larger forms. Garmarus apparently makes up a major portion
of their diet, but most other microcrustaceans are also taken, and there is evidence that a
variety of food is needed for normal growth.26  Small fish also become an important food item
as the fish grow larger.*

A great deal of information on the migrations and growth of various life stages of striped
bass from and within the Hudson River is available in refs. 16-24 and 27-31.
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Population dose commitments are calculated for all individuals living within 50 miles of the
facility employing the same models used for individual doses (see Draft Regulatory Guide l.AA,
in preparation). In addition, population doses associated with the export of food crops pro-
duced within the 50-mile region and the atmospheric and hydrospheric transport of the more
mobile effluent species such as noble gases, tritium, and carbon-14 have been considered.

D.1 NOBLE GAS EFFLUENTS

For locations within 50 miles of the reactor facility, exposures to these effluents are calcu-
lated using the atmospheric dispersion models in Draft Regulatory Guide l.DD (in preparation)
and the dose models described in Regulatory Guide l.AA. Beyond the 50 miles, and until the
effluent reaches the northeastern corner of the United States, it is assumed that all the noble
gases are dispersed uniformly in the lowest 1000 m of the atmosphere. Decay in transit was also
considered. Beyond this point, noble gases having a half-life greater than one year (e.g.,
Kr-85) were assumed to completely mix in the troposphere of the world with no removal mechanisms
operating. Transfer of tropospheric air between the northern and southern hemispheres, although
inhibited by wind patterns in the equatorial region, is considered to yield a hemisphere average
tropospheric residence time of about two years with respect to hemispheric mixing. Since this
time constant is quite short with respect to the expected mid-point of plant life (15 years),
mixing in both hemispheres can be assumed for evaluations over the life of the nuclear facility.
This additional population dose commitment to the U.S. population was also evaluated.

D.2 IODINES AND PARTICULATES RELEASED TO THE ATMOSPHERE

Effluent nuclides in this category deposit onto the ground as the effluent moves downwind, which
continuously reduces the concentration remaining in the plume. Within 50 miles of the facility,
the deposition model in Draft Regulatory Guide l.DD was used in conjunction with the dose models
in Draft Regulatory Guide l.AA. Site specific data concerning production transport, and con-
sumption of foods within 50 miles of the reactor were used. Beyond 50 miles, the deposition
model was extended until no effluent remained in the plume. Excess food not consumed within the
50-mile distance was accounted for, and additional food production and consumption representative
of the eastern half of the country was assumed. Doses obtained in this manner were then assumed
to be received by the number of individuals living within the direction sector and distance de-
scribed above. The population density in this sector is taken to be representative of the
eastern United States, which is 160 people per sq mile.

D.3 CARBON-14 AND TRITIUM RELEASED TO THE ATMOSPHERE

Carbon-14 and tritium were assumed to disperse over land without deposition in the same manner
as krypton-85. However, they do interact with the oceans. This interaction causes the carbon-14
to be removed with an atmospheric residence time of 4 to 6 years, with the ocean being the major
sink. From this, the equilibrium ratio of the carbon-14 to natural carbon in the atmosphere was
determined. This same ratio was then assumed to exist in man, so that the dose received by the
entire population of the U.S. could be estimated. Tritium was assumed to mix uniformly in the
world's hydrosphere, which was assumed to include all the water in the atmosphere and in the
upper 70 m of the oceans. With this model, the equilibrium ratio of tritium to hydrogen in the
environment can be calculated. The same ratio was assumed to exist in man and was used to cal-
culate the population dose in the same manner as with carbon-14.

D.4 LIQUID EFFLUENTS

Concentrations of effluents in the receiving water within 50 miles of the facility were calculated
in the same manner as described above for the Appendix I calculations. No depletion of the
nuclides by deposition on the bottom of the stream was assumed. It was also assumed that aquatic
biota concentrate radioactivity in the same manner as was assumed for the Appendix I evaluation.
However, food consumption values appropriate for the average individual, rather than the maximum,.
were used. It was assumed that all the sport and commercial fish caught within the 50-mile area
were eaten by the U.S. population.
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Beyond 50 miles, it was assumed that all the liquid effluent nuclides except tritium have
deposited on the sediments so that they make no further contribution to population exposures.
The tritium was assumed to mix uniformly in the world's hydrosphere and to result in an exposure
to the U.S. population in the same manner as that discussed for tritium in gaseous effluents.
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Polychlorinated biphenyls (PCBs) are produced commercially in the United States by Monsanto
Chemical Company under the trade name Aroclor. They are actually mixtures of chlorinated
biphenyl isomers and are used primarily as insulating fluids for transformers and capacitors.
A given mixture (or Aroclor species) is identified by a four-digit number, the last two digits
of which refer to the percentage of chlorine, by weight, in the mixture. An exception to this
system of identification is a relatively new PCB, Aroclor 1016 (Table E.1) which contains 40%
(by weight) of chlorine and is now produced in the United States for sale to capacitor manu-
facturers as a substitute for all other PCBs. 1 In 1974, Aroclor 1016 comprised 64% of the total
domestic sales of polychlorinated biphenyls (Table E.1).

Table E.1. Production and sales of PCBs (thousands of pounds)
by Monsanto Industrial Chemicals Company

Aroclor species 1957 1960 1965 1970 1972 1974

1016 0 0 0 0 20,902 21,955
1221a 23 103 369 1,476 171 57
1232 196 155 7 260 0 0
1242 18,222 18,196 31,533 48,588 728 6,207
1248 1,779 2,827 5,565 4,073 807 0
1254a 4,461 6,088 7,737 12,421 3,495 6,185
1260 7,587 7,330 5,831 4,890 305 0
1262 31 326 558 1,023 0 0
1268 0 189 196 330 0 0
Total domestic sales 32,299 35,214 51,796 73,061 26,408 34,404
U.S. production NAb 37,919 60,480 85,054 38,600 40,466

aFound in Hudson River sediments.
bNo data available.
Source: Monsanto Industrial Chemicals Company, 1974.

Most of the PCBs currently manufactured in the United States are mobile oils2 and are charac-
terized by a low solubility in water. In general, the solubility decreases with an increase
in the percentage, by weight, of chlorine in the mixtures.3 4 Because PCBs tend to be adsorbed
to the particulate matter comprising the sediments at the bottom of rivers and lakes,5 their
accumulation in the sediments results in concentrations that may greatly exceed the concentra-
tions in the water column. For example, in a recent survey of the upper portions of the Hudson
River, the maximum concentration of PCBs found in the sediments was 3707 ppm near the Thomson
Island Dam (RM 188), while the maximum concentration found in the water was 3.1 ppb at Waterford
(RM 158).6

Disturbance of the bottom sediments due to dredging for the barge slip, intake structure, and
discharge pipeline will result in the release of PCBs into the water column. These compounds
can enter the aquatic biota by way of the water and food,7 but direct uptake of PCBs from the
water may cause greater mortalities than exposure through food pathways.8

Data on several species of aquatic invertebrates suggest that PCBs can be accumulated to
appreciable concentrations over a relatively short period of time. For example, Gammarus
pseudolimneous exposed continuously to 1.6 0.1 ppb of Aroclor 1254 in water had total body
residues approximately 24,000 times that in water after only four days exposure.9 Total
body residues reached an equilibrium concentration of 44 ppm in 14 days, with no further
magnification of residue being detected after an additional 21 days of exposure.9 Daphnia
magna had total body concentrations of Aroclor 1254 that were 47,000 times above ambient levels
and apparently reached an equilibrium in four days. Representatives of both of the above
genera were found in samples collected at the site, but species identifications were not made
ER, Table 2.7-50).

Fish also accumulate PCBs from the water. For example, two marine species, spot and pinfish,
accumulated Aroclor 1016 for up to 28 days resulting in whole body residues that were 17,000
times the ambient level of 1 ppb.'
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A review of the data on acute toxicities of those PCBs known to occur in the Hudson River6 is
presented in Table E.2. Extrapolation of the results of these studies to evaluate potential
impacts of dredging should be done with caution for several reasons. First, the PCB mixtures
used in these experiments may have contained polychlorinated dibenzofurons (PCDFs). Because
the toxicity of PCDFs exceeds that of PCBs by approximately four to six orders of magnitude,
their presence may be a significant factor influencing the results of these studies. 0 Second,
most of the studies were conducted on species that do not commonly occur at the site. Thus the
staff has assumed the aquatic biota in the Hudson River to be at least as sensitive to PCBs as
the most sensitive species for which toxicity data are available. Third, little data on the
toxicity of Aroclor 1016 have been collected due to its recent discovery,' yet this compound has
comprised the majority of PCBs manufactured in the United States in recent years (Table E.l).

Toxic substances such as PCBs can also enter aquatic biota through food pathways. The ingestion
of food contaminated with PCBs results in biological magnification as these compounds move up
the food chain,4-'' thus explaining, in part, the high levels of PCBs found in fish taken from
the Hudson River.6  Both cladocerans (e.g., Daphnia sp.) and amphipods (e.g., Ganmarus sp.) are
important components in the diets of many Hudson River fish (ER, Sect. 2.7.2.2.6 and Tables
2.7-70 and 2.7-71). In addition, PCBs are fat soluble and may tend to accumulate more in those
species that are high in lipids, as has been shown with Atlantic herring (Clupea harengus).12
Similar species such as the alewife (Alosa pseudoharengus) and blueback herring (Alosa aestivalis),
which are abundant at the Cementon site during late spring and summer, may also carry high body
burdens of PCBs.

It has been shown that the toxicity of PCBs varies depending on the developmental stage of the
organism.1 3 The greatest potential mortality may be directed at the eggs and larvae of the fish
spawning in the vicinity of the site.
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Table E.2. Acute and chronic toxicities of various PCBs known to occur in the Hudson River

. Aroclor Experimental Temperature PCB LC50b
Species compound conditions C) concentration References

(ppb) (days)

Crithidia fasciculata
(flagellated protozoan) 1254

Daphnia magna
(water flea)

1254
1254
1221
1242
1254

Palaemonetes kadiakensis 1254
(grass shrimp)

Penaeus aztecus
(brown shrimp)

Orionectes nois
(crayfish)

1016

1242
1254

Gammarus pseudolimnaeus 1242
(scud)

Tanytarsus dissimilis
(midge)

Larvae
Pupae

Crassostrea virginica
(American oyster)

Salmo clarki
(cutthroat trout)

Ictalurus punctatus
(channel catfish)

Lepomis macrochirus
(bluegill)

Pimephales promelas
(fathead minnow)

Yolk-sac larvae

Juveniles

Rasbora heteromorpha
(Harlequin fish)

1254
1254

1016

1221
1242
1254

1254
1254

C 31 (29-32) 10.5 4 5

C 18 1.0

C
C

C

S
S
S

S

18 1.0
18 1.0

30 (25-32)

8.9
8.9
8.9

18.3

1254 S 18.3

1242
1254
1242

1221
1221
1221
1242
1242
1254
1254
1254

C
C
C

C
C
C
C
C
C
C
C

24 1
24 1
24 1

20
20
20
20
20
20
20
20

30.0 7
80.0 7

73 4

0.65 21
0.45 21

10.2 4

1,170
5,430

42,500

12,000
200

2,740

15.0
7.7

300

1,300
1,150
1,050

960
600

6,200
1,450
1,100

4
4
4

4
20

4

4
4
4

1

2
4
1
2
1
2

4

C
Cc
S
S
S

18 1.0
24 1.0
18 1.0
18 1.0
18 1.0

10,500

2.6
24.0
180

67
31

3.0

14

14
14

21
21
21

7

1

2
3
2
2
2

4

4
4

2

2
2

5

4
4
4

4
4

4

6
6
6

7
7
7
7
7
7
7
7
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Table E.2 (continued)

.iAroclor Experimental Temperature PCB LC50
1

Species compound conditions CC) concentration References
(ppb)

Leiostomus xanthurus
(spot)

SL = 24 mm9 1254 C 8-10 5.0 26 8
1254 C 11-18 5.0 18 8

SL = 74 mm9 1254 C 28-33 5.0 38 8

Lagodon rhomboides
(pinfish)

SL = 30 mm9 1254 C 16-22 5.0 12 8
Juvenile 1016 C NS" 32.0 33 5
Juvenile 1016 C NSh 100.0 18 5

aS = static bioassay; C = continuous-flow bioassay.
b LC50 = the lethal concentration (see column 5) that will kill 50% of the test organisms in a fixed

period of time (see column 6).
CToxic solutions added to experimental tanks each day.
dLarvae were <24 hr old.
eJuveniles were three months old.
fSmall (1ito 3 cm) Malayan fish.
9SL = standard length (from tip of snout to fork of tail).
hNS = information not stated.
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Following are some important assumptions that were used in evaluating fuel-cycle health
effects:

1. The Uranium Fuel Cycle'

a. For mine and mill emissions it was assumed that population density in the United
States varies from 4.3 persons per square kilometer (11 persons per square mile)
in the west to 93 persons per square kilometer (240 persons per square mile) in
the east, all uniformly distributed. For all other facilities, density was assumed
to be 93 persons per square kilometer. Most of the calculated health effects would
occur outside the 80-km radius of the plant. The mortality rate for the U.S. popu-
lation is about 2,000,000 per year from all causes.)

b. A "box" atmospheric dispersion model was used; vertical dispersion was limited to
1000 m, wind speed to 2 m/sec, and deposition velocity to 1 cm/sec for all partic-
ulates except those resulting from decay of noble gases (including radon-222
daughters, for which a velocity of 0.3 cm/sec was assumed.

c. The dose commitment from one year of operation for each type of fuel-cycle facility
was calculated. This dose commitment represents the sum of the 50-year dose com-
mitments from one year of operation and each of the subsequent 99 years (i.e., a
100-year environmental dose commitment). In the case of radon-222, the health effects
estimates are based on the estimated 100-year dose commitments for the radon-222
released each year per reference reactor year for times up to 1000 years. In the
case of carbon-14, the environmental dose commitment was extended to encompass environ-
mental dose commitments of 100 to 1000 years.

d. Radioactive materials were not considered to be removed from food chains except by
radioactive decay. Only in the case of carbon-14 was an environmental sink assumed
to be acting on biological availability.

e. Krypton-85 and carbon-14 not removed from the plume in the United States were assumed
to mix uniformly in the world's atmosphere. Tritium is assumed to be mixed uniformly
in the world's circulating water volume.

f. Resuspension of deposited particulates was considered.

g. Bioaccumulation of radioactivity in food chains was considered (generally upper-bound
estimates).

h. An 80% capacity factor was assumed.

2. The Coal Fuel Cycle2-4

Because the major impact of the coal fuel cycle results from power-plant emissions, only
the critical assumptions concerning emissions will be discussed:

a. Actual population distributions within 80 km of several nuclear plant sites were used;
the average population of 3.8 million people experiences about 25,000 per year mortality
rate from all causes.

b. Actual meteorological data from the same plants, to calculate inhalation exposures to
sulfates out to 80 km, were used.

c. A 1000-ft stack for emissions was assumed.

d. Use of 3%-sulfur coal with 12% ash and 28 MJ/kg (12,000 Btu/lb) (eastern coal) for an
upper-bound estimate of health effects was assumed; use of 0.4%-sulfur coal with 3%
ash and 28 MJ/kg (eastern coal) for a lower-bound estimate was assumed.

e. A removal of 99% particulates from plant emissions was assumed.

f. A 10%-per-hour oxidation rate for conversion of sulfur oxides to sulfates was assumed.
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g. The dose-response relationships of Lave and Seskin,5 Winklestein et. al, 6 and others2'3,7

were used to calculate excess mortality and morbidity;2 adjustments were made for frac-
tions of sulfates in the total suspended particulates.

h. Resuspension of deposited particulates was not directly considered, although deposition
was.

i. A 75% capacity factor was assumed.
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G.1 INTRODUCTION

Because of the bathymetric characteristics of the river at the intake site1 and the results of
field velocity measurements 2 taken during the 1973 spring and summer hydrologic surveys at
transect A (ER, Figs. 2.5-4 and 6.1-1), a cross section of the river at the intake site was
initially divided into nine sections. However, after the location of the 1977 ichthyoplankton
sampling stations along transect 1-2 was reviewed (Joint Hearing Exhibit J-129, Fig. 1), the
west channel of the river was divided in half to account for the two ichthyoplankton stations
(Bl-2, Cl-2) located there. Velocities in these two regions of the west channel, which encom-
pass six sections, were assumed to be equal. As a result, the staff's model was based on the
division of the river into twelve sections (Fig. G.1). The area and average velocity of each
section (Table G.l) were calculated from information provided by the applicant.1,2
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SCALE (APPROXIMATE):
HORIZONTAL: I in. = 400 ft

VERTICAL : 1 in. =10 ft
Fig. G.l. Cross section of the Hudson River at the intake site. Adapted from Stone and

Webster Engineering Corporation, "Transect Normal to Revised Intake," submitted to the U.S.
Nuclear Regulatory Commission of NRC/PASNY meeting held in Washington, D.C., Feb. 2, 1977.

The distributions of eggs, yolk-sac larvae, and postlarvae along a transect from the intake
site near station Al-2 across the river to the east shore (station El-2) at various depths
(surface, middepth, and bottom) are considered in the model. These distributions were deter-
mined by calculating the density of each life stage and species in each of the 12 sections at
various times during the spawning season; ichthyoplankton data collected by the applicant in
1977 at six stations along this transect (1-2) were used as input. 3 Finally, data on river
flows (Table G.2) are also necessary in calculating entrainment losses. Data on estimated
river flows at the Cementon site in 1977 during the period when spawning occurred and ichthyo-
plankton sampling was conducted were used in these calculations. In addition, the average and
minimum flows recorded at Green Island for the period 1947 to 1971 were used in estimating
the fraction of ichthyoplankton passing the plant that would be entrained. Use of these data
on historical flows in the Hudson River extends the scope of the staff's assessment of entrain-
ment losses by allowing consideration of the impact of plant operation on the Hudson River
fisheries during periods of low flow.
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Table G.1. Average velocity and area for each of 12
sections of the Hudson River along a transact

normal to the intake site

River Ichthyoplankton
section stationa

1

2
3
4
5
6
7
8
9

10
11
12

A
B (s)
B (m)
B (b)
C (s)
C (m)

C (b)
J
D (s)
D (m)

D (b)
E

Average
velocityb
(m/sec)

0.26
0.50
0.45
0.37
0.50
0.45
0.37
0.41
0.48
0.44
0.34
0.27

Area"
(m2)

19.5
470.8
443.8
229.4
470.8
443.8
229.4

1118.4
1040.5
987.0
615.9
147.4

aLocations shown in Joint Hearing Exhibit J-1 29,
Fig. 1; s = surface; m = middepth; b = bottom.

bComputed from field velocity measurements
taken in 1973 during spring and summer hydrologic
surveys at transect A; see Stone and Webster Engi-
neering Corporation, "Field Velocity Measurements,"
submitted to the U.S. Nuclear Regulatory Commis-
sion staff at NRC/PASNY meeting held in Washing-
ton, D.C., Feb. 4, 1977.

cComputed from a graph, drawn to scale, of a
cross section of the river along a transect normal to
the intake site; see Stone and Webster Engineering
Corporation, "Transect Normal to Revised Intake,"
submitted to the U.S. Nuclear Regulatory Commis-
sion staff at NRC/PASNY meeting held in Washing-
ton, D.C., Feb. 2, 1977.

Table G.2 Estimated average monthly net river flows at Cementon in 1977
and measured average and minimum daily flows at Green Island

for 1947-1971

River flow
at Cementon

cfs m3 /sec

April
May
June

July
August

46,820b
18,381"
8,449c
6,343c
6,257b

1325.9b'
520.5c
239.3c
179.6c
177.26

River flow at Green Islanda

Average Minimum

cfs m 3/sec cfs m3 /sec

31,600
17,800
9,290
5,940
5,250

894.9
504.1
263.1
168.2
148.7

4,800
1,770
1,610
1,340
1,650

135.9
50.1
45.6
37.9
46.7

8 Data from ER, Table 2.5-1.
bData from J. Blake, Power Authority of the State of New York, personal

communication with J. M. Loar, Oak Ridge National Laboratory, Oak Ridge,
Tenn., Apr. 24, 1978.

cData from Joint Hearing Exhibit J-1 29, Table 3.

The model developed by the staff for the assessment presented in Sect. 5.5.2.1 is modified from
that used in the DES. The present model takes into account differences in velocity across the
river and at various depths because the transport of ichthyoplankton may be determined, to some
unknown extent, by the velocity regime in the river. Inclusion of this parameter in the model
resulted, in part, from a comment raised by the joint hearing board during their cross-
examination of the applicant's aquatic ecology panel ("Joint Hearing Transcripts," pp. J-5586-
5588). An analysis of the applicant's data on river velocities at the Cementon site indicated
that velocities at the surface were consistently higher than velocities at the middepth and
bottom stations. Also, velocities in the west channel generally exceeded those in the east
channel, whereas the velocities in both channels were higher than those recorded near shore and
at the shoal area between the west and east channels of the river. Because of the consistency
in the horizontal and vertical distribution of velocities during both the spring and summer
hydrologic surveys, the staff was able to compute an average velocity in each of the twelve
sections of the river (Table G.1). The staff then used these values to compute the number of
ichthyoplankton that passed the plant during the 1977 spawning season.
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G.2 MODEL

If vj, is the velocity (m/sec) through section i at time t and ag is the area (m2) of section
i, then qi,t, the volume of water passing through section i at time t, is given by

q (m3/sec) = a(vt) . (1)

If d. is the density (no./m3) of ichthyoplankton (for a given life stage of a particular
species) in section i at time t, then ni,t, the number of ichthyoplankton passing through the
section at time t, assuming that the ichthyoplankton are passively transported in the water,
is given by

n4 (number/sec) = di (q t) = d t[a (vi)] . (2)

Further, the rate at which water passes the plant at time t, Qt, and the rate at which
ichthyoplankton pass the plant at time t, Nt, are given by

s

Qt (m3/sec) = q. (3)
i=1 ~

and

s

Nt (number/sec) = n , (4)
i=1

where s = number of river sections = 12.

By integrating Nt over time, the total number of ichthyoplankton passing the plant during the
time period of interest (N.) can be obtained as follows:

S

N. = n. , (5)
i=1 Z'

where ng = total number (i.e., after integration) of ichthyoplankton passing through section
i over th 6 time period of interest.

To determine the number of ichthyoplankton entrained, the fraction fi of section i withdrawn by
the plant was first estimated. If Qp is the total volume of cooling water withdrawn by the
plant during the time period of interest, then the total volume of water, qi,. (p), withdrawn
from section i over the time period of interest is given by

q. (p) = Qpl. , (6)

where qi, = total volume of water flowing through section i during the time period of interest.

The staff estimates that the makeup water for cooling purposes will be taken from sections 1,
2, 3, and 4 (see Fig. G.1). About 20% of this water will be withdrawn from section 1 (i.e.,
11 = 0.2), whereas the remaining 80% will be taken equally from sections 2, 3, and 4
(12 = 13 = 14 = 0.8/3). This estimate was made considering the design of the intake structure,
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which includes three forward and two lateral openings (Fig. 3.4). The staff assumed that
water entering the upstream lateral opening would come from section 1 (represented by ichthyo-
plankton station Al-2), and water passing through the other four openings would come equally
from sections 2, 3, and 4 or that portion of the west channel of the river in the vicinity of
ichthyoplankton transect Bl-2.

Finally, the total number of ichthyoplankton entrained over the time period of interest (E.)
can be calculated from

s

E. = f.n. , (8)
i=1

and the fraction entrained (FE) can be calculated by

FE = E./N. , (9)

where N. is obtained from Eq. (5).

Equations (1) through (6) could have been used if velocities had been measured concurrently
with the sampling of ichthyoplankton. Because the applicant did not collect velocity data in
this matter, Eqs. (2) through (6) were modified in the following way. Let ug represent the
average velocity in the ith section2 and define wg as

s

W. = au./ a.u . (10)
Si=1

Note that

s
Wi = 1 . (11)

i1l

Because the only flow data available were average (or minimum) monthly flows (see Table G.2),
it was necessary to estimate the flows for each sampling date as

Qt= average monthly flow

Thus, q can be estimated as

q, =wQ , (12)

where qi,t is the estimated value of qit. Substituting in Eqs. (2), (4), and (5) gives

ni, t- g, t (di,)t , (2')

N = . n. , (4')
i=1
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and

s
N. = F n.. (5' )

Similarly, Eqs. (8) and (9) can be modified to give

s

f.n2 (8')
2=1

and

FE = E./N. . (9')

As noted previously, n2. (and, therefore, ultimately N.) were obtained using numerical inte-
gration techniques. The trapezoidal integration rule was applied and zeros were used for
the two end points of the integration. These end points, which define the beginning and end
of the entrainment (spawning and nursery) season as April 10 and August 15, respectively, were
determined from data on the appearance of entrainable organisms collected during the applicant's
ichthyoplankton sampling programs in 1973, 1974, and 1977 (see Joint Hearing Exhibit J-129) and
the "long-river" studies conducted by Texas Instruments, Inc., from 1973 through 1976.4-7
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The derivation of all of the cost components that enter into the determination of generating
costs is described in this section. These cost components are computed as a function of
important variables, particularly the escalation rate of labor and materials costs, the interest
rate charged for borrowed money, and labor productivity in terms of man-hours per kilowatt of
plant generating capacity. Finally, the cost components are assembled through a standard
engineering-cost computational procedure to arrive at the busbar cost of electricity generation.
The sensitivity of generating cost to variation in construction costs and fuel costs is also
evaluated.

This evaluation is performed for the proposed 1200-MWe nuclear power plant and an equivalent
high-sulfur coal-fired plant using flue-gas desulfurization (FGD). The nuclear station is a
single unit and the coal-fired station has two 600-MWe units. The staff will compute the
present worth of all costs to the assumed January 1987 operating date. The cost comparison
does not include transmission line costs because they are the same for both plant types.

The purpose of the calculations presented herein is to produce comparative estimates of the
total cost of power generation at, or near, the proposed site over a prescribed 30-year oper-
ating period for the two energy systems.

H.l CAPITAL COSTS

The CONCEPT computer program' (with phase V revisions) was used to provide a rough check on the

applicant's capital-costs estimates for both alternatives. This computer program has access
to cost-index data files for 20 major cities in the United States. These files contain data
on wage rates for 16 construction crafts and unit costs for seven site-related materials as
reported weekly over the past 15 years in the trade publication, Engineering News-Record. These
data are used to determine historical trends (escalation rates) in costs of site labor and
materials and to provide a current base for projecting future costs. The basic site-labor
requirement used by the staff is derived from data in the model. The applicant's interest rate
of 7% per year was adopted for the baseline computation. Table H.l lists the assumptions the
staff used for the CONCEPT calculations.

Table H.1. Assumptions used in CONCEPT calculations for GCNPP

Revised September 1978

Plant type

Alternative plant type

Unit size
Nuclear
Coal-fired

Plant location
Actual
CONCEPT calculations

Site-labor requirements
Nuclear
Coal with FGD

Escalation during construction, % annually
Purchased equipment
Site labor
Site materials

Interest during construction, % annually
Start of design date

NSSS ordered
Fossil alternative

Start of construction
Nuclear plant
Fossil alternative

Start of commercial operation

One-unit PWR with evaporative cooling towers
Two-unit coal

1200 MWe net
600 MWe net per unit

Cementon, New York
New York City

9.3 man-hours/kWe
10 man-hours/kWe

6.2
7.7
6.9
7 compound

September 1978
September 1978

September 1979
September 1982
January 1987
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Table H.2 provides a summary of the estimated capital investment required for construction of
the nuclear station using evaporative cooling towers. The estimated expenditures required for a
coal-fired station with FGD are summarized in Table H.3.

Table H.2. Plant capital investment summary
for the 1200-MWe GCNPP using a PWR

Revised September 1978

Direct costs
(106 1978$)

Land and land rights 2
Structures and improvements 137
Reactor plant equipment 164
Turbine plant equipment 139
Electric plant equipment 51
Miscellaneous plant equipment 15
Main condenser heat rejection system 27

Subtotal 535
Contingency allowance 76

Subtotal 611

Indirect costs
(106 1978$)

Construction services 91
Home-office engineering and services 57
Field-office engineering and services 34
Owner's costs 49

Subtotal 231

Total costs

Total direct and indirect costs, 106 1978 $ 842
Allowance for escalation, $106 232
Allowance for interest, $106 391
Plant capital cost at commercial operation

Millions of dollars 1465
Dollars per kilowatt 1221

H.2 OPERATING AND MAINTENANCE COSTS

The staff used the OMCST computer program2 to estimate operating and maintenance (O&M) costs
for both the nuclear station and the coal-fired station. The program-computed nonfuel O&M costs
for the nuclear station and the coal-fired station with FGD equipment are given in Tables H.4
and H.5, assuming operation in 1987 at 60% plant factor, which is near the current average plant
factor for base-load plants in the electric utility industry.

As indicated by the data in these tables, the annual O&M cost for the power plants is given by
the OMCST program in terms of a fixed cost and a variable cost. The variable cost is about
40% of O&M for the coal-fired plant with SO2 removal but only about 3% of O&M for the nuclear
plant. The annual fixed costs for these plants are $20.13 million for nuclear and $25.70 million
for coal.

In using the data from Tables H.4 and H.5 to develop the generation costs, the variable costs
can be computed as a function of plant factor by recognizing that the variable unit cost is a
constant for each plant type unless the escalation factor for materials and labor is altered.
The variable costs for these plants are summarized in Table H.6 for plant factors of 50%, 60%,
and 70%.

H.3 FUEL COSTS

Calculations of the nuclear fuel-cycle cost were based on the general procedures outlined in
ref. 3. The no-recycle-case cost components developed in ref. 4 were used after extending them
to the year 2015. Table H.7 lists the values used.
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Table H.3. Plant capital investment summary for a
two-unit 1200-MWe high-sulfur coal-fired plant

as an alternative to GCNPP

September 1978

Direct costs
(106 1978$)

Land and land rights 2
Structures and improvements 76
Boiler plant equipment 248
Turbine plant equipment 125
Electric plant equipment 60
Miscellaneous plant equipment 14
Main condenser heat rejection system 24

Subtotal 549
Contingency allowance 69

Subtotal 618

Indirect costs
(106 1978$)

Construction services
Home-office engineering and services
Field-office engineering and services
Owner's cost

Subtotal

Total costs

Total direct and indirect costs, 106 1978 $
Allowance for escalation, $106
Allowance for interest, $106
Plant capital cost at commercial operation

Millions of dollars

Dollars per kilowatt

63
17
18
51

149

767
339
241

1347
1123

Table H.4. Summary of annual nonfuel O&M costs for
base-load nuclear steam-electric power plants in 1987

Plant type PWR
Number of units per station 1

with evaporative towers
Thermal input per unit, MWt 3,711
Plant net heat rate, Btu/kWhr 10,551
Plant net efficiency, % 32.34
Each unit, MWe net rating 1,200
Annual net generation, 106 kWhr 6,307
Plant factor 0.60
Staff (215 persons at $43,041), $103 per year 9,254
Maintenance material, $103 per year 3,125

Fixed 3,125
Variable 0

Supplies and expenses, $103 per year 5,350
Fixed 4,596
Variable 680

Insurance and fees, $103 per year 608
Commercial liability insurance 441
Government liability insurance 37
Operating fees 130

Administration and general, $103 per year 2,546
Total fixed costs, $103 per year 20,129
Total variable costs, $103 per year 680
Total annual O&M costs, $103 per year 20,809
Fixed unit O&M costs, mills/kWhr(e) 3.19
Variable unit-O&M costs, mills/kWhr(e) 0.11
Total unit O&M costs, mills/k Whr (e) 3.30
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Table H.5. Summary of annual nonfuel O&M costs
for base-load coal-fired steam-electric power plants

with FGD, in 1987

Plant type Coal
Number of units per station 2

with evaporative towers and SO2 removal
Thermal input per unit, MWt 1,668
Plant net heat rate 9,486
Plant net efficiency, % 35.97
Each unit, MWe net rating 600
Annual net generation, 106 kWhr 6,307
Plant factor 0.60
Staff (336 persons at $41,170), $103 per year 13,833
Maintenance material, $103 per year 5,576

Fixed 4,388
Variable 1,070

Supplies and expenses, $103 per year 23,387
Fixed 5,148
Variable

Plant 566

SO2 limestone and sludge disposal 15,850
Insurance and fees, $103 per year 0

Commercial liability insurance 0
Government liability insurance 0
Operating fees 0

Administration and general, $103 per year 2,337
Total fixed costs, $103 per year 25,705
Total variable costs, $103 per year 17,496
Total annual O&M costs, $103 per year 43,201
Fixed unit O&M costs, mills/kWhr(e) 4.08
Variable unit O&M costs, mills/kWhr (e) 2.77
Total unit O&M costs, mills/kWhr(e) 6.85

Table H.6. Variable O&M costs in 1987
as a function of plant factor

Cost ($103/year) for a plant
factor of:

50% 60% 70%

Nuclear 567 680 793
Coal 14,580 17,496 20,412

Table H.7. Material and service unit
costs (1975 dollars)

Mining and milling, $/kg U 308 a 55
Conversion to UF6 , $/kg U 3.5
Uranium enrichment, $/SWUb 75
UO 2 fabrication, $/kg HMc 95
Spent-fuel transportation, $/kg HM 15
Spent-fuel storage, $/kg HM per year 5
Spent-fuel disposal, $/kg 100

'First-year cost in 1986.
bSWU = separative work unit.
cHM = heavy metal.



H-7

The fuel-cycle calculations were based on equil
reactor, the fuel is stored for five years and
staff's assumptions concerning the reactor and
Table H.8.

ibrium conditions. After removal from the
then shipped to a repository for disposal. The
other elements of the fuel cycle appear in

Table H.8. Assumptions used in the
fuel-cycle calculations

Reactor size and type
Net thermal efficiency, %
Specific power, MWt/MTHMa
Irradiation level, MWd/MTHMa
Fresh-fuel enrichment, % U-235
Spent-fuel enrichment, % U-235
Tails assay, % U-235
Losses in conversion to UF6 , %
Losses in fabrication, %

1200-MWe PWR
33
38b

32,600b
3.21b

0.90b
0.3c
0.5
1.5

aMTHM = metric tons of heavy metal.
bData from Nuclear Power Growth, Report

WASH-1139, 1974.
cData from U.S. Nuclear Regulatory Commission,

Final Generic Environmental Statement on the Use of
Recycle Plutonium in Mixed Oxide Fuel in Light
Water Cooled Reactors, NUREG-0002, Washington,
D.C., August 1976.

Costs for the various components of the fuel cycle were calculated in terms of dollars per
kilogram of heavy metal ($/kg HM) and converted to mills per kilowatt hour using an irradiation
level of 32,600 MWd per metric ton of heavy metal (MTHM). The costs were escalated at 5% per
year to 1987. The 1987 present value for the 30-year life of the plant was calculated by
escalating the 1987 cost at 5% per year5 and by discounting at 7% per year, which is the
average interest rate paid by the applicant. The present value for the 30-year period was
than amortized over 30 years, yielding a levelized cost. In addition to the 5% per year
escalation, U308 prices were further increased by about 4% per year to account for depletion
of the resource. The additional increase is based on an assumption of 507 GWe of nuclear
capacity in the year 2000 with no new construction after that date. The nuclear fuel-cycle
costs are summarized in Table H.9.

Table H.9. Summary of nuclear fuel-cycle cost
levelized over 30 years

Dollars per
kilogram of
uraniuma

U3o8
Conversion to UF 6
Enrichment
Fabrication
Storage
Transportation
Disposal

Total

'Contained in fuel.

2219
75

864
283
74

45

298

3878

Mills/kWhr

8.60
0.29
3.34
1.09

0.28
0.17
1.16

14.93

Carrying charges on the funds
following set of assumptions:

required to support the fuel cycle were calculated using the

1. One year elapses between U308 purchase and conversion of UF6, enrichment, and fabrication.
2. Residence time in the reactor is based on capacity factors of 50%, 60%, and 70% and on

32,600 MWd/MTHM exposure.
3. The specific power is 38 MWt/MTHM.
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4. Spent fuel is stored for five years before final disposal.
5. Interest of 7% is charged on invested funds required to support the fuel cycle.

The carrying charges are summarized in Table H.10.

Table H.10. Carrying charges for nuclear
fuel-cycle costs as a function of plant

capacity factor

Capacity factor Carrying charges
(mills/kWhr)

50 2.07
60 1.78
70 1.57

In summary, the total 30-year levelized nuclear fuel cycle costs, including carrying charges,
estimated by the staff ranges from 16.5 mills/kWhr at 70% plant factor to 17.0 mills/kWhr
at 50% plant factor.

The most logical source of eastern high-sulfur coal for the applicant would be the Pennsylvania-
West Virginia-Kentucky region. The bid/ask contract price in mid-1978 for bituminous coal from
that region ranged from $21 to $24 per ton.6 Unit-train rail rates to Rochester, New York,
are about $8 per ton;6 unit-train rates'to Greene County should be about the same. Using a
midpoint estimate, coal delivered to the Greene County site would currently cost about $30.50
per ton, or about $1.27 per million Btu for coal with a heat content of 12,000 Btu/lb. Recent
coal deliveries to Rochester, New York, cost between $1.27 and $1.53 per million Btu.6

Escalated at 5% per year until 1987, the energy cost of eastern high-sulfur coal delivered
by rail to Greene County would be at least $1.83 per million Btu.

H.4 POWER GENERATION COSTS

The estimated capital costs, annual O&M costs, and annual or levelized fuel costs discussed in
the preceding paragraphs were used to determine probable baseline generating costs for the
types of power plants considered. The capital costs are converted to levelized annual costs
through the use of the applicant's annual fixed charge rate of 9.52% for nuclear units and
9.37% for fossil units (Joint Hearing Exhibit J-16R). The levelized annual cost of O&M for
the power plants and the cost of coal are obtained by applying present worth and then annualiz-
ing factors to the 1987 first-year costs, assuming a 30-year operating life. Note that the
nuclear fuel cost is already levelized. These present worth and levelized annual cost factors
are derived using assumptions of 5%-per-year escalation during plant operation and a 7% discount
rate reflecting the applicant's cost of borrowed funds. The levelized annual component costs
for each plant type are converted to levelized unit component costs (mills per kilowatt hour)
for selected plant capacity factors of 50, 60, and 70%. The sum of the levelized unit com-
ponent costs for each plant type is the energy generation costs (mills per kilowatt hour).

The following is an illustration of the procedure used to compute the power generation costs for
the nuclear station; the values previously derived and a 60% capacity factor are used.

The levelized annual cost, LC(C), for recovery of capital investment is calculated as follows:

LC(C) = capital costs x fixed charge rates

= $1,465,000,000 x 0.0952

= $139,468,000 .

The unit generation cost attributed to recovery of capital investment, GC(C), is given by

GC(C) = LC(C)
plant capacity x hours per year x capacity factor
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At a 60% capacity factor,

GC(C) _ $139,468,000
1,200,000 x 8760 x 0.6

= 21.95 mills/kWhr .

The total annual 0&M cost for the nuclear plant is determined by

0&M = $20,129,000 (fixed) + $680,000 (variable)

= $20,809,000 .

The factor applied to first-year costs to determine the current worth of production costs
(0&M and fuel) for the prescribed 30-year plant life (n = 30 years) at an escalation rate
e of 5% per year and a discount rate i of 7% per year is denoted here as PWF and is illus-
trated as follows:

PWF = [(1 + e)n-t(1 + i)t]{i/3(1 + i)n - 1]} = 21.6.
t=l

The levelized annual cost of a series of future payments is the product of the current-worth
costs and a capital recovery factor (CRF), defined as follows for a 30-year period n and a
discount rate i of 7% per year:

CRF= i= l +l )fl = 1

(1 +i)l- 1 12.41

Thus the levelized annual cost for the nuclear plant 0&M costs is

LC(0&M) = 0&M x PWF x CRF

= 0&M x (21.6/12.41)

= $20,809,000 x 1.74

= $36,208,000 .

The unit generation cost attributed to 0&M costs is calculated the same as above for capital
recovery and is illustrated as follows for a 60% capacity factor:

M= LC(0&M)
GC(0&M) =1,200,000 x 8760 x 0.6

_ 36,208,000

6.31 x 109

= 5.74 mills/kWhr

The total generating cost of the 1200-MWe nuclear power plant (NGC) per unit energy delivered
at 60% capacity factor is the sum of the individual levelized generating costs derived above
and the levelized nuclear fuel-cycle costs:

NGC = GC(C) + GC(0&M) + NFC + CC

= 21.95 + 5.74 + 14.93 + 1.78

= 44.4 mills/kWhr .

The levelized unit generating costs attributable to capital recovery and 0&M for the high-sulfur
coal-fueled power plant are derived in a similar manner using the values described in Sect. H.3.
At a 60% capacity factor, these unit generation costs are

GC(C) = 1,347,000,000 x 0.0937 = 20.01 mills/kWhr1,200,000 x 8760 x 0.6

GC(0&M) = 43,201,000 x 1.746= 11.91 mills/kWhr100,000 x 8760 x 0.6 =1.1mlskh
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To compute the generating costs attributable to the 1987 cost of fuel, the staff assumed a
heat rate value of 9500 Btu/kWhr for the coal-fired plant with FGD. Using the previously
derived 1987 value of 1831 per million Btu for coal, the staff calculates the 1987 unit cost
of fuel as follows:

1987-cost cost = 183t (9500 Btu 10 mills

106 Btu kWhr /\ cent /
= 17.38 mills/kWhr

By applying the 30-year levelizing factor (21.6/12.4 = 1.74) to the first-year of coal, the
levelized generation cost of fuel, GC(F), for the high-sulfur coal-fired plant would be

GC(F) = 17.38 mills/kWhr x 1.74

= 30.24 mills/kWhr .

Combining these individual generating costs, the total generating cost at 60% capacity factor
for the high-sulfur coal-fired plant (CGC) would be

CGC = 20.01 + 11.91 + 30.24

= 62.16 mills/kWhr .

The generating costs for both types of plants were also calculated for capacity factors of
50 and 70%. Table H.ll shows the results of all calculations. For the staff-derived baseline
estimates, the nuclear plant produces energy at between 68% and 72% of the cost of the coal-
fired plant for a given capacity factor. The nuclear plant at 50% capacity factor would have
generating costs of more than 10% less than those of a coal-fired plant operating at 70% capacity
factor. Because current records of large base-load plants of both types do not indicate such a
great difference in operating availability, the staff finds that the nuclear power plant option
is economically preferable at a Greene County site.

Table H.11. Construction of generation cost analysis for the 1200-MWe PWR GCNPP and for a two-unit
high-sulfur coal-fired plant with FGD

Capital costa $106
Levelized annual capital

cost recoveryb
Levelized capital cost

recovery, mills/kWhr
O&M costsC $106 per year

Fixed
Variable

Total, 1987
Levelized annual O&M costs, $106
Levelized O&M costs, mills/kWhr
Levelized fuel costs, mills/kWhr
Levelized energy generation costs,

mills/kWhr

Costs for a coal plant
factor of:

50% 60% 70%

1465 1465 1465 1347 1347 1347
139.5 139.5 139.5 126.2 126.2 126.2

26.34 21.95 18.81 24.01 20.01 17.15

20.129
0.566
20.695
36.01
6.85
17.0
50.18

20.129
0.680
20.809
36.21
5.74
16.7
44.4

20.192
0.793
20.922
36.40
4.95
16.5
40.25

25.71
14.58
40.29
70.10
13.34
30.24
67.95

25.71
17.50
43.20
75.17
11.91
30.24
62.16

25.71
20.42
46.13
80.27
9.53
30.24
56.92

Assumed operating date is January 1987

Costs for a nuclear plant
factor of:

50% 60% 70%

a Data from CONCEPT computer program.
bFixed charge rate for nuclear = 9.52%; fixed charge rate for coal = 9.37%.
cData from OMCST computer program.
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H.5 NUCLEAR DECOMMISSIONING COSTS

After the useful life of a nuclear power unit, a utility must consider methods and costs of
decommissioning the nuclear unit. Decommissioning can be accomplished by one of the following
methods: (1) mothballing, (2) entombment, (3) prompt dismantling, (4) mothballing and delayed
dismantling, or (5) entombment and delayed dismantling.

The costs of these procedures were evaluated for the Atomic Industrial Forum.7 The least expen-
sive alternatives are mothballing or entombing methods, which would have 1975 costs (including
long-term maintenance and surveillance) of less than $10 million. It is unlikely that prompt
dismantling will be undertaken to dismantle nonradioactive portions of the station. Therefore,
for a period of mothballing with surveillance followed by dismantling of the radioactive por-
tions of a pressurized-water nuclear power unit, the 1975 cost would be about $22 million.7

Selecting the delayed dismantling method and applying a 7%-per-year escalation rate to the 1975
costs, the decommissioning cost in the year 2020, the approximate end of plant life, might be
about $462 million for a single-unit plant. With a 7%-per-year discount rate, the annualized
30-year cost of generation to cover the decommissioning cost in 1987 would be about $3.9 million,
or 0.62 mills/kWhr. Thus, decommissioning charges increase the generation costs by about 1.5%.

H.6 SENSITIVITY ANALYSIS

The sensitivity of generation costs to variations in cost categories can be readily examined by
referring to Table H.ll. First, note that the nuclear plant total generation cost for a 60%
plant factor is almost 18 mills/kWhr less than that for the high-sulfur coal-fired plant.

To equilibrate the total generating cost through capital cost adjustment, the levelized capital
cost recovery value for the nuclear plant would have to increase by 18 mills/kWhr, or about
65% in capital cost. As determined from the use of the CONCEPT code and application of con-
sistent values for the exogenous parameters, such a large increase in the estimated capital
cost for the nuclear plant is believed to be unlikely without a comparable increase in the
capital cost of the coal-fired plant. Cost trends of the past decase confirm that capital
costs of coal-fired plants have kept pace with the rapid escalation of nuclear plant capital
costs.

A comparison of the O&M costs of the nuclear and coal-fired plants (Table H.4 and H.5) and the
OMCST code description2 indicates that about 90% of the difference in the levelized O&M costs
arises from the need for a much larger staff to operate the coal-fired plant and for the large
amount of limestone used in the FGD process. Because neither of these requirements is likely
to be appreciably decreased, there is little possibility for reducing the differential in the
O&M costs between the two types of power plants.

With respect to fuel costs, the staff has evaluated the total generating costs for both plants
assuming (1) no escalation after operation begins and (2) an increase in the general escalation
rate after operation begins by 10% per year for the nuclear option only. The levelized energy
generation costs (including data from Table H.ll) are shown for comparison in Table H.12. This
evaluation shows that nuclear and coal-fired plants at a given plant factor are economically
equivalent (within about 5%) only when the nuclear fuel-cycle costs escalate at a annual rate
between 5% and 10% per year more than does the cost of coal. However, the staff does not
believe that the escalation rates for the cost of the two fuels will differ to that degree.

Although moderate variation in cost for a single factor is not likely to result in equalizing the
generation costs for the two plant types at a Greene County site, a combination of less drastic
variations, all favorable to the coal-fired option, might result in equivalency. For example,
the following set of adjustments to the basic analysis (which led to the results in Table H.ll)
would result in approximately equal generating costs:

1. An increase in capital cost for the nuclear plant of 10% would add about 2 mills/kWhr
to nuclear plant generating cost.

2. A decrease in capital costs for the coal-fired plant of 10% would reduce coal-fired
generating cost by about 2 mills/kWhr.

3. Adjustments in O&M procedures and estimated costs producing a net 20% reduction in the
O&M cost differential observed in Table H.ll would reduce the total generation costs
differential by about 8 mills/kWhr.
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Table H.12. Sensitivity of generating costs to fuel cost variations for nuclear
and high-sulfur coal-fired power plants

Levelized fuel costs Total generating cost (mills/kWhr)
(mills/kWhr) For a nuclear plant factor of: For a coal plant factor of:

Nucleara Coal 50% 60% 70% 50% 60% 70%

No escalation 7.82 20.0 43.0 37.3 33.2 57.4 52.0 46.7
5% per year escalationb 14.93 30.24 50.2 44.4 40.2 67.6 62.2 56.9
10% per year escalation 28.0 63.2 57.4 53.2

aPlus carrying charges, which are a function of investment in fuel and plant factor.
bThis is the staff's basic analysis.

4. Economic evaluation indicates that if the cost of nuclear fuel cycle escalates by about
2% per year more than the cost of coal, the generating cost differential would decrease
by about 6 mills/kWhr, assuming that the national basic escalation rate is 5% per year.

However, although each of the above adjustments is believed to be within the range of possible
variation for each factor, it is very improbable that all of the adjustments would favor only
the coal-fired option. Probability dictates that some of the assumed adjustments would favor
the nuclear option.

In conclusion, the staff believes that the generation costs summarized in Table H.ll present
a fair comparison of the nuclear and coal-fired options.

H.7 OIL-FIRED STATIONS

For purposes of comparing the generating costs of new power stations with existing units, the
staff has developed the following estimate of fuel costs for oil-fired units to supplement
the cost analysis in Table H.ll.

Oil-fired generating stations in New York generally use imported oil. The terminal prices for
No. 6 fuel oil (1% sulfur, maximum) in 1977 averaged about $14 per barrel (42 U.S. gallons) at
Baltimore.8 At New York harbor facilities, the price of No. 6 fuel oil with less sulfur
(0.3% maximum) averaged about $15 per barrel in 1977. Escalation at 5% per year to 1987
results in a value of about $22.80 to $24.40 per barrel. This is equivalent to an average
energy cost of $4.00 per million Btu, or about 36 mills/kWhr at a heat rate of 9000 Btu/kWhr.

The first-year cost of power generation at the 1200-MWe nuclear station at 60% plant factor
can be derived from information provided in Table H.ll. The capital recovery cost is about
22 mills/kWhr. The annual O&M cost (1987) of about $20.8 million at 60% plant factor is
equivalent to 3.3 mills/kWhr. The nuclear fuel cost analysis indicates that the 1987 cost
would be about 9.0 mills/kWhr. The total generation cost in 1987 would be about 34.2 mills/kWhr,
which is slightly less than the 1987 fuel oil cost per unit energy generated. The 30-year
levelized cost of fuel oil would be about 62.6 mills/kWhr. When compared with the total
levelized cost in Table H.11, these fuel costs for oil-fired units are much more than in the
nuclear case.

Thus, building and operating new nuclear plants appears to be more economical in both near-term
and long-term scenarios than continuing to use existing oil-fired stations if the O&M and
fuel costs continue to escalate at 5% per year.

H.8 SUMMARY OF GENERATION COSTS

From an independent examination of capital, O&M and fuel costs, the staff finds that nuclear
power has a decided economic advantage over the cheapest alternative power-plant fuel, high-
sulfur coal from the Appalachian coal fields. The high-sulfur coal-fired plant becomes
economically competitive only when seemingly unrealistic assumptions of underlying costs
favoring the coal option are made. For reasons of generation economics, reliability of fuel
supply, and national trade policy, it may be advantageous to minimize future use'of existing
oil-fired stations by constructing and operating new base-load power plants using nuclear fuel.
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The regional econometric model for forecasting electricity demand by sector and by state' was
one of the principal tools used by the staff to evaluate energy and load forecasts for New York
State. This appendix briefly describes that model and highlights the sensitivity analyses that
are the basis of the staff's best-estimate and higher-growth forecasts.

The regional electricity demand forecasting model is a simultaneous-equation econometric model
that contains submodels for the residential, commercial, and industrial sectors. Each sub-
model consists of two equations: (1) a demand equation relating electricity demand to its
determinants (economic, demographic, climatic, and gas availability variables) and (2) a price
equation relating electricity price to its determinants (fuel costs and other costs of genera-
tion, transmission, and distribution). Thus the complete model captures the interrelationships
not only between demand and price but also among sectors. Finally, econometric estimation is
performed by region, allowing the forecasting of electricity demand and price by region and
state.

Alternative forecasts are derived from the model by specifying the compound annual growth rates
(CAGRs) of the independent variables for particular years. The staff then performs sensitivity
analyses by making parametric changes in the specification. Energy forecasts from the Chern
model are derived from the simultaneous equations system that treats both demand and price for
each consuming sector endogenously; these energy forecasts are then adjusted by the applicant's
projected load factors to forecast peak demand.

Table I.1 presents the CAGRs of selected independent variables specified in the staff's best-
estimate case. The resultant forecasts of energy demand and price CAGRs are given in Table 1.2.

Table 1.1. CAGRs (%) of selected independent variables
in the best-estimate case

Variable 1976-1980 1981-1985 1986-1990

POP 0.12 0.12 0.12
CR 0.90 0.90 0.90
PCI 2.5 2.5 2.0
TOC 5.84 5.45 4.90
RGC 0.23 0.19 0.19
CC 0.80 0.60 0.50
PGC 2.55 2.55 2.55
CGC 0.49 0.40 0.39
C i 0.40 0.30 0.30
VA 0 1.24 1.24
IGC -0.83 -0.54 -1.71
PO IA 0.15 2.79 3.09

apop = population; CR = number of electricity customers -

residential sector; PCI = per capita personal income; TOC = average

costs of generation, transmission, and distribution; RGC = number of
natural gas customers - residential sector; CC = number of electricity
customers - commercial sector; PGC = natural gas price - commercial
sector; CGC = number of natural gas customers - commercial sector; Cl
= number of electricity customers - industrial sector; VA = value added

in manufacturing; IGC = number of natural gas customers - industrial
sector; POIA = price of No. 6 fuel oil, adjusted by wholesale price
index.

Table 1.3 presents the CAGRs of selected independent variables specified in the staff's higher-
growth case. The resultant forecasts of energy demand and price CAGRs are given in Table 1.4.

Of the selected independent variables listed in Tables I.1 and 1.3, both population and value-
added substantially contribute to the differences in forecast energy demand. The staff's
assessment that the best-estimate case is more likely than the higher-growth case relies on
forecasts of these independent variables done at the Oak Ridge National Laboratory. The staff
has chosen to adopt the projections of population and employment from Bjornstad et al. 2 For
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Table 1.2. Forecast CAGRs (%) of electricity demand and price for NYPP

in the best-estimate case, 1976-1990

Sector
Total

Residential Commercial Industrial

Electricity demand 2.6 4.3 0.7 2.7

Electricity price 4.0 4.5 7.3 5.1

Table 1.3. CAGRs (%) of selected independent variables
in the higher-growth case

Variables 1975-1980 1981-1985 1986-1990

POP 0.24 0.24 0.24
C R 1.04 1.04 1.04

PCI 2.50 2.50 2.00
TOC 5.84 5.45 4.90
RGC 0.23 0.19 0.19
CC 0.80 0.60 0.50
PGC 2.55 2.55 2.55

CGC 0.49 0.40 0.39
CI 0.40 0.30 0.30
VA 0.50 2.50 2.50
IGC -0.83 -0.54 -1.71
PO IA 0.15 2.79 3.09

aVariable notations are explained in Table 1.1.

Table 1.4. Forecast CAGRs (%) of electricity demand and price for
NYPP in the higher-growth case, 1976-1990

Sector
Total

Residential Commercial Industrial

Electricity demand 2.8 4.4 2.4 3.3

Electricity price 4.0 4.5 7.4 5.1

value-added, the staff calculated a "real" CAGR for New York by adjusting 1965 to 1976 data
with the wholesale price index in manufacturing.3-

The CAGR from 1965 to 1973 was 1.24%. The CAGR from 1965 to 1976 was 0.75%. The staff there-
fore forecasted a return to the historical growth rate of 1.24% from 1981 to 1985 and 1986 to
1990 in the best-estimate case. In the higher-growth case, the staff forecasted value-added
at 0.50%, 2.50%, and 2.50% from 1976 to 1980, 1981 to 1985, and 1986 to 1990 respectively.
Although some recovery of these job losses has apparently taken place in 1978, evidence for
1976 and 1977 on firms moving in or out of New York State indicates that a significant net loss
in jobs has taken place during these years.6 Table 1.5 shows the projected population, total
employment, and manufacturing employment annual growth rates for the United States and New York
State from 1970 to 2000. The staff concludes, judging from the information available at this
time, that 0.50%, 2.50%, and 2.50% CAGRs for value-added are much less likely than a return to
historical growth rates.
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Table 1.5. Projected population, total employment, and
manufacturing employment annual growth rates

Annual growth rates, 1970-2000
(%)

Population Total Manufacturing
employment employment

United States 0.86 1.34 0.67

New York State 0.12 0.60 -1.18

Source: D. J. Bjornstad et al., Long-Term Projections of Population
and Employment for Subnational Regions of the United States (Series
TOPS. R1.OBERS), Report ORNL/TM-6557, Oak Ridge National
Laboratory, Oak Ridge, Tenn., to be published.
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June 20, 1973

RESOLUTION NO. 157-73

REQUESTING MORATORIUM ON NUCLEAR POWER PLANTS

Mr. Palmer offered the following resolution and moved its

adoption:

WHEREAS, there is a concerted effort to increase the
utilization of Nuclear Power Plants to meet our growing needs for
electrical energy; and

WHEREAS, recognized experts in nuclear physics have express-
ed grave concern for continued expansion of nuclear power in
this fashion and for the safety factors involved; and

WHEREAS, even existing nuclear facilities are not operated
at design capabilities because of concern for safety factors; and

WHEREAS, even the proponents of nuclear power want them in
relatively unpopulated areas for safety reasons; and

WHEREAS, such facilities are a serious threat to our envir-
onment because of the heat residues and atomic wastes they create;

NOW, THEREFORE BE IT RESOLVED, that the Greene County
Legislature, reflecting the concern of its citizens, does request
that the State of New York and the United States of America
declare a moratorium on further development of nuclear power
generating facilities until there is complete understanding and
satisfaction concerning the present and future safety of such
facilities and satisfactory means of disposing of the heat and
wastes which are generated by them in addition to electricity;
and be it further

RESOLVED, that copies of this resolution be sent to our
State and Federal representatives and to President Nixon and
Governor Rockefeller; and be it further

RESOLVED, that copies of this resolution be sent to the
legislative bodies of every other county in New York State
requesting their consideration of this most important subject
and their participation in saving New York State from such
nuclear facilities until all the problems and hazards are satis-
factorily disposed of.

Seconded by Mr. Kozloski.

Ayes 12 Noes 0 Absent 0

Carried.
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June 20, 1973

RESOLUTION NO. 158-73

126
AUTHORIZING RETENTION OF EXPERTS ON NUCLEAR POWER

Mr. Palmer offered the following resolution and moved its

adoption:

WHEREAS, Columbia and Greene Counties 'are faced with a
threat to their economies and environments by a proposal by the
Power Authority of the State of New York to locate power gener-
ating facilities in Greene County on the Hudson River which is
the boundary between Columbia and Greene Counties; and

WHEREAS, the Power Authority of the State of New York for
the last three years has attempted to obtain a license from the
Federal Power Commission to build a transmission line from the
Gilboa-Blenheim Pump Storage Facility to Leeds in Greene County
as part of an overall power plan, but has deliberately concealed
the full scope of their plans and has failed to cooperate with
the local citizens affected by the project; and

WHEREAS, the overall power plan appears to be to locate
several generating facilities in the Greene County area with
power lines and other supporting facilities, all of which will
have major economic and environmental impact on the Columbia-
Greene county area; and

WHEREAS, the local citizens have voiced their opinion that
the county legislative bodies should provide leadership and
funding to insure complete investigation of the power proposals
and to insure full compliance with the laws of the state and
nation;

NOW, THEREFORE, BE IT RESOLVED, that the Chairman of the
Greene County Legislature has appointed, a special committee
which committee is charged with the responsibility to investigate
fully the proposals of the Power Authority of the State of New
York with reference to this area and to report to the legislative
body of this county; that said committee with the approval of
the County Attorney is authorized to retain the services of
experts including such engineers and attorneys as they deem
necessary to advise them; said committee is not to undertake
any intervention in administrative proceeding or to undertake
litigation in any court until authorized to do so by the Greene
County Legislature, if such intervention or litigation is deemed
advisable, then such authority must be requested and specifically
authorized; and be it further

RESOLVED, that said County Attorney is authorized to expend
an amount not to exceed $7,500.00 to undertake such investigation
and to employ experts; and be it further

RESOLVED, that a certified copy of this resolution be

forwarded to the Columbia County Board of Supervisors.

Seconded by Mr. Kozloski.

Ayes 12 Noes 0 Absent 0

arried.
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March 20, 1974
RESOLUTION No. 116-74

SUPPORTING STATE LEGISLATION REQUIRING LOCAL
CONSENT TO PROJECTS IN ITS JURISDICTION

Mr. Palmer offered the following resolution and moved its adoption:

WHEREAS. Assemblyman Lane has introduced a bill amending
Section 1014.a of the Public Authorities Law of the State of New York
to require consent of a municipality to any project by the Power
Authority of the State within its jurisdiction and

WHEREAS, this legislation is vital to Greene County's opposition to
the location of a PASNY power plant within Greene County,

NOW, THEREFORE, BE IT RESOLVED, that the Greene County
Legislature does endorse said amendment and does request that said
legislation he given priority treatment in an attempt to win early
legislative approval and

HIE IT FURTHER RESOLVED, that the Clerk send copies of this
resolution to Assemblyman Lane, Senator Langley and Governor Wilson.

Seconded by Mr. Hartman.

Ayes 12 Noes 0 Absent 0

Carried.
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The People of the State of :yew York, represented in

Senate and Assembly, do enact as follows:

Section 1. The public authorities law is hereby amended

by adding thereto a new section, to be section one thousand

fourteen-a, to read as follows:

1014-a. Consent of municipality. Notwithstanding the

rALICS foregoing provisions of this title or of any inconsistent pro-

visions of any general or special law, no plan'for a power

project shall be promulgated by the power authority of the state,

if within thirty days after official notification to a municipality

of a proposed project within its jurisdiction, such municipality

submits formal objections to the proposed project. For the pur-

poses of this section, the power authority shall officially

notify any municipality of any proposed project within the cor-

porate limits of such municipality.

2. This act shall take effect on the first day of

July next succeeding the date on which it shall have become a

law.
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April 17, 1974

RESOLUTION No. 146-74

OPPOSING PASNY POWER PLANT

Legislator Palmer offered the following resolution and moved its
adoption:

WHEREAS, the Power Authority of the State of New York has
announced its intention of locating a power plant in Greene County,
in either Cementon or Athens;

WHEREAS, the purpose of this power plant would be to supply
power to the Metropolitan Transit Authority; and

WHEREAS, such a plant will disrupt the environment in the area of
its location. may eliminate valuable agricultural lands and will cori-
tribute nothing to the tax base;

NOW, THEREFORE, BE IT RESOLVED, that the Greene County
Legislature is opposed to the location of any power plant, either nuclear
or fossil fuel, in Greene County if constructed by the Power Authority of
the State of New York; and be it furfier

RESOLVED, that the State Legislature be requested to amend
State Law to require that any project designated to serve other regions
should te required to pay local and county governments In which the
project is.lcated. sieni leant oa nstocompensate for the disruption
of the local communities for the benefit of others; and be it further

RESOLVED, that the Clerk send copies of this resolution to
Assemblyman Lane; Senator Langley; James Fitzpatrick, Chairman of
the Power Authority and to Governor Wilson.

Seconded by Legislator Hartman.

Ayes 11 Noes 1 Craw Absent 0

Carried.
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October 22, 1974
RESOLUTION NO. 308-74

OPPOSING CERTAIN NAMES FOR ANY PROPOSED POWER
PLANT WITHIN GREENE COUNTY

Legislator Carnright offered the following resolution and moved its
adoption:

WHEREAS, the Power Authority of the State of New York has
publicly announced that the name of any proposed power plant to be
established within the environs of the County of Greene shall be the
Greene County Power Plant; and

WHEREAS, throughout Greene County there exists many summer
and winter resorts, motels, hotels, restaurants and other commercial
recreational properties which rely on visitors and tourists from outside
the environs of Greene County; and

WHEREAS, a large majority of such visitors and tourists reside in
metropolitan areas which are highly populated and possess much industry
with related power sources and pollution to the surrounding environment:
and

WHEREAS, such visitors and tourists from metropolitan areas are
attracted to the Greene County resorts and recreational businesses due
to their rural setting and the natural beauty of the area, as well as the
gross contracts between the environment or metropolitan areas: and

WHEREAS, it would not be in the' best interest of the resorts or
recreational businesses within the county if the name of the proposed
power plant incorporated by reference any words which geographically
historically, or traditionally would be associated with any person, place
or thing within or relating to Greene County, such as "Rip Van Winkle",
"Greene County" or the "Catskill Mountains".

NOW, THEREFORE, BE IT RESOLVED, that the name of a
proposed power plant should not incorporate by reference any words
whiclt geographic ally. historically, or traditionally would be associated
with a person, place or thing within Greene County or any of the
municipalities within Greene County, such as "Rip Van Winkle", "Greene
County" or the "Catskill Mountains".

Seconded by Legislator Haner.

Ayes 9 Noes 0 Absent 3 Armstrong, Mattera, Yerkovich

Carried.
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LANGLEY

DRAFT LETTER

On February 27, 1974, the Power Authority of the State of New York announced

'neir inten;ion oF b'.i !ding a nuclear power plant in Greene County, either in

Athens or Cats!<ill (Cementon). The primary purpose of this plant is to supply

power to the Metropolitan Transit Authority.

We wish to go on record as opposing this move since it will probably destroy part

of our first agricultural districts, disrupt our environment and will contribute nothing

to our tax base. Naturally we believe that limitations should be imposed prohibiting

the taking of viable agricultural lands. Statewise we believe a project designed

to serve other regions should be required to pay local and county governments

significant payments for disrupting local communities.

Sincerely yours,

Harry Palmer,
LegisIctor,
Chairman, Greene County Power Plant Committee
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ARMED SERVICES
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COMMITTEE ON STANDARDS -JU L LG ESANAM P. * ..

OF OFFICIAL CONDUCT
Iasbington, O.C. 20515 PeO" .Mc-

Tov. New Yo 1210
ThOMA 6. C)OLAKIS

June 14, 1973

Mr. Harry Palmer, Chairman
Power Plant Committee
Greene County Planning Department
P. 0. Box 514
Cairo, New York 12413

Dear Mr. Palmer:

I wish to acknowledge your letter of June 7th expressing
your opposition to the proposed plans for building a nuclear
power plant in Greene County.

From a conversation I have had with the Chairman of the
New York State Power Authority, it is my understanding that

this power plant proposed to be constructed near the Town of
Athens is only one now being studied and that it will be a
couple of years before any final decision is made regarding
construction. The New York State Environmental Agency de-
clared that the generating plans must be under study before

January 1, 1974. For this reason, towers are now being

constructed.

As far as a moratorium on nuclear plants are concerned,

I will give this matter my close study and consideration,

bearing in mind your interest.

I trust this information will be of interest to you and

I wish to assure you that I intend to keep fully abreast of

this particular project in Greene County.

With every good wish, I am

Sincerely yours,

CARLETON J. KING, M.C.

CJK:pag
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January 15, 1975

RESOLUTION No. 29-75

AUTHORIZING COUNTY ATTORNEY TO FILE A 'NOTICE OF
INTENTION" REGARDING SITING OF A FOSSIL FUEL PLANT

Legislator Palmer offered the following resolution and moved its
adoption:

WhEREAS, the Power Authority of the State of New York has filed
an application with the State of New York Board on Electric Generation
Siting and the Environment for the certification of a siting for a fossil
fuel plant, naming Athens, New York as a possible site; and

WHEREAS, Athens, New York is within the environs of Greene
County; and

HVllEREAS, pursuant to Title 16, Department of Public Service,
Chapter 1, Rules of Procedure, Sub-Chapter E, Section 70.6B (1) (i),
Greene County is a "municipality" in which the facility would be located
as primarily proposed or alternatively listed; and

WHEREAS, pursuant to Title 16, Department of Public Service,
Chapter 1, Rules of Procedure, Sub-Chapter E, Section 70.6B (1) (i),
Greene County is a party to any certification proceedings; and

WHEREAS, the status of a "party" in such certification pro
ceedings allows that party the opportunity to participate in all hearings
and proceedings in regard to certification of a site to any degree tihat
that party so desires; and

WHEREAS, pursuant to Title 16, Department of Public Service,
Chapter 1, Rules Af Procedure, Sub-Chapter E, Section 70.6B (1), a
party must file a "Notice of Intention" to be a party within 90 days
after the date given in the published notice as the expected date for
the filing of the application; and

WHEREAS, it is in the best interests of the citizens of Greene
County that their rights as a party in such certification proceedings be
preserved;

NOW, THEREFORE, BE IT RESOLVED, that the County Attorney
be and hereby is authorized to forthwith file a "Notice of Intention"
pursuant to Title 16, Department of Public Service, Chapter 1, Rules
of Procedure, Sub-Chapter E, Section 70.6B (1) concerning the siting
of a fossil fuel plant within Greene County.

Seconded by Legislator Yerkovich.

Ayes 11 Noes 0 Absent 0 1 Vacancy - District No. 1

Carried.
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Legislator Yerkovich requested a roll call vote be taken on the
following resolution:

February 3, 1976
RESOLUTION No. 67-76

AUTHORIZING POWER PLANT COMMITTEE WITH TOWNS AND
VILLAGES IN GREENE COUNTY TO HIRE EXPERTS REGARD-

ING AREAS OF CONCERN IN NUCLEAR POWER PLANT
PROPOSALS

Legislator Palmer offered the following resolution and moved its
adoption:

WHEREAS, the Power Authority of the State of New York has
filed a proposal to locate a nuclear power generating facility in Greene
County, New York that may create an adverse impact on this County;
and

WIIEREAS, there is evidence of an overall plan to cluster generating
facilities in this area with power lines and other structures that..may
have a further adverse impact on this County; and

WHEREAS, the local municipalities and citizens have voiced their
opinion that the County Legislative body should provide leadership
as well as funding to ensure the investigation of the filed proposals
and also to ensure full compliance with the laws of the State and Nation;

NOW, THEREFORE, BE IT RESOLVED, that the Greene County
Power Plant Committee be and hereby is vested with the responsibility
to provide means for~a full investigation into certain "areas of concern"
in the proposal filed by the Power Authority pertaining to a nuclear
power generating plant to be constructed in Greene County; said
"areas of concern" having to be agreed upon by the municipalities
involved: and be it further

RESOLVED, that said committee cooperate to the fullest extent
with the towns and villages of Athens and Catskill and with any
other municipality in Greene County which may desire to become
involved; and be it further

RESOLVED, that said Power Plant Committee, with the approval
of the County Attorney, is hereby authorized to retain the services
of experts such as consultants, engineers and attorneys as they deem
necessary for the investigation procedures,,including testimony for the
public hearings, but is not authorized to undertake litigation on the
final siting decision of the New York state board electric generation
siting and the environment in any court until authorized to do so by the
Greene County Legislature. If such litigation is deemed advisable, such
authority must be requested and specifically authorized; and be it further

RESOLVED, that said committee, with the approval of the County
Attorney, is authorized, to expend an amount not to exceed Ten

Thousand ($10,000.00)Dollars of county funds plus any other funds.
which may be provided by other municipalities or any other source to
complete said investgation and to present their findings before the

public hearings to be held in accordance with State and Federal
regulations; and be it further

RESOLVED, that said power plant committee must keep this
Legislative body, as well as the other municipalities involved, fully
informed of its progress.

Seconded by Legislator Yerkovich.

Ayes 11 Noes 0 Absent 1 Battiston

Carried.
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May 19. 1976
RESOLUTION No. 151-76

SUPPORTING PRAT SVILLE SITE FOR PUMPED-STORAGE
POWER PROJECT

Legislator Lane offered the following resolution and moved its
adopt ion:

WHEREAS, the Power Authority of the State of New York, in
July, 1975. filed an application for a license to construct and operate a
pumped-storage generating facility in the area of Breakabeen, Schoharie
County, New York, which would necessitate the flooding of hundreds of
acres of prime arable land thus causing an adverse environmental
impact as well as an unfavorable impact on the historical nature of
the area which is recorded in the National Register as an historical
area; and

WHEREAS, the said Power Authority has recently completed a
survey of one of the alternate sites in the Town of Prattsville, Greene
County, New York, known as the Dog Hill Site, which provides for the
construction of an upper reservoir and the utilization of the existing
Gilhoa Reservoir, owned by the City of New York, as the lower reservoir
or water source. Said survey has proven the Prattsville Site to be
feasible with much less impact on the environment, as none of the
acreage involved is being used for agriculturalpurposes, and with little
or no impact on the historical aspect. of thearea and by using this
site, other benefits would be provided for all municipalities involved; and

WHEREAS, the Power Authority has now designated the Pratts-
ville Site as the prime site and the Town Board of the Town of Pratts-
ville has expressed its approval of the project; and

WHEREAS, in a related matter, the Greene County Planning
Board, the Town of Durham and the Town of Greenville have been
involved in a long controversy with the Power Authority and the
Federal Power Commission over the' need and routing of transmission
lines from .Blenheim-Gilboa Pumped-Storage'Plant to Leeds; and

WIIEREAS, the proposed Blenheim-Gilboa to Leeds Transmission
Line is part of a longer system which was not evaluated by the Federal
Power Commission and as now proposed. would require unnecessarily a
new transmission line corridor when existing corridors could be utilized.
and because of this, further legal action is being contemplated to reopen
the Federal Power Commission hearing on the Blenheim-Gilboa to
Leeds Line, but regardless of this, the Greene County Legislature
does not wish to delay projects that have local support and benefits;

NOW, THEREFORE, BE IT RESOLVED, that the Greene County
Legislature does hereby declare its support of the Dog Hill Site in the
Town of Prattsville for the construction and operation of a pumped-
storage generating facility, provided that:
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1. There will be no loss of tax revenues in any area whether town,
county, school district or otherwise.

2. The Power Authority construct a new bridge for Greene County
at or near the location of the Mosquito Point Bridge in the Town of
Lexington, Greene County, New York, and a new county highway from
the Beech Ridge road in the Town of Lexington to connect with either
the Turk Hollow road or County Highway No. 3 in the Town of llalcott,
as part of its construction plan, and will provide other ancillary projects
to theAowns and the county

3. Every..means be explored and studied for the transmission of
the electricity produced by this generating plant so as to eliminate any
necessity for the siting of the transmission lines through Greene County,
except the lines needed to transmit from the proposed Prattsville plant
to the yards of the Blenheim-Gilhoa Plant, because of their detrimental
impact, especially to the economy of an area which relies so much on
transient trade, to the environment and the scenic beauty of the area;
and

BE IT FURTHER RESOLVED, that the Greene County Legislature
supports the proposal of the Prattsville Town Board, that PASNY
study the possibility of running transmission lines through the existing
aqueduct from the Gilboa Reservoir to the outlet at Shandaken, New
York; and

BE IT FURTHER RESOLVED, that the Federal Power Commission
be requested to review its approval of the Blenheim-Gilboa to Leeds
Line within the context of the 1976 Power Pool Report and the larger
distribution system between Canada and New York City; and

BE IT FURTHER RESOLVED, that this Board is desirous that
it be expressly understood that this resolution in no way conveys the-,
(,pinion of this Board concerning a proposed nuclear plant to be sited at
Cementon, New York, with.Athens, New York as a proposed alternate
site; and be it further

RESOLVED, that certified copies of this resolution be forwarded
to Governor Hugh Carey, Commissioner of Agriculture J. Roger Barber,
the Federal Power Commission, the Power Authority of the State of
New York, Senator Howard C. Nolan, Jr., Assemblyman Clarence D.
Lane, the Clerks of the Boards of Supervisors of Delaware and Schoharie
Counties, the Supervisors of the Town of Prattsville, Lexington, Ashland,
Gilboa, Conesville and Roxbury and to any other party as determined
by this Board.

Seconded by Legislator Mattera.

Ayes 12 Noes 0 Absent 0

Carried.
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April 30, 1976 \

Mr. Sinh Da)wa \

DIvisiion of Site Safety 6 Environmental Analysis

Office of nuclearr Reactor Rf..ulatian

U.S. Juoclear Rfleul.tcry Comunission
Wa.Uington, D.C. 20555 g 7

Re; Draft Environmental Imipact Statement on the Greene

County Nuclear Power Plant NUiEG - 0045

Dear Mr. iajwa:

The Greene County Power Plant Coeaittee created by the

County Legislature and made up of electedand appointed of-

ficials, town and village elected officials, and private

citizens, has reviewed the draft Envirormental Impact State-

ment 4nd would like to offer the following comments:
C-

A. General Coeunents

1. Although the Draft EnviLoI.mental Impact St. ronent

covers a wide rang. of concern., as reqili -d by i .R. '. re'u-

latians, the depth of analysis is far frem ptimal

or conclusive in view of the SeLoIus reviroen.ncntal isues
suiounding the plant.

Title 10 CFH Part 51 rojuires a "DETAILLD STAT:ICtrT OF

E:IVI I{U7IL1JJTAL CONlIDEiLTIOlIS'. This Detailed Statement

should reflect ditailod and in depth an. lyis.

It s :l,j e-.. ,d ";at ilh: Draf t LI..v .,,....r-e ral StAtun'.-t
be redrafted and recirculated to reflect a jroator analysis

of the environmental issues surrounding this plant so that

a more accurate assessment can be made of the proposed

plant's environmental impact sncludinj its social and eco-

numiC costs and benefits.

The D.E.I.S. analysis should be independenL and should not

merely rely on the applicant's data and analysis.

2. The Athens and Cementon site although only a few

miles apart, have very different characteristics and different

environmental impacts, particularly with regard to land use,

tianspOrtation, social and economic factors. The Athens

A-20
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site should therefore, be analized and the results of that

analysis Ieported.

3. The need for the plant should be analized and dis-

cied within tie context of the 1971 Wew York Power Pool

itepott, At ticle 1411; arid in light of the increased atten-

Lion given 1o Energy CoilSeLVitiOii by U.S. ERDA in recent

repots awl policy statements.

4. hased on lie analysis suggested in 3 aboive, could

not one base load plant be adequate to meet PASY's future

dJmands?

5. The concept of energy conservatioun

should be discussed and anitzed within the

context of utili.ation of "waste heat". If this is done,

other sites and oter techniques of power generation should

be ,evaliatcd so that the large quanitiie of waste heat that

will be yen Iit.d Ly the plant can be utilized for industrial

hrocesss aid residential heating.

o. Small system alternatives should be discussed as

well as large systeels alternatives. A number of individual

energy systei s fot times or businesses may be one of the

,sewers cOi teiducing the need for large base loading plant.

7. The cmparison of alternatives including the above

m,.itioned alternatives should be based on U.R.C.'s independent

ailydis and not the applicants, since the October 1973 Stone

and Weater Lepot1 entLitled ropoliton TiaiisprIr.tation

Authority Plant Sito Study is based largely on economicc' at

um: point in time. The II.R.C. should indepeneitly evaluate

hoi much of the Stone and Webster report was based oni tie

assiumd bloheie,-GilbOu to Leeds line, as a larger part of a

grid systl,.m ttm iieeds to iassena. The N.R.C. should evaluate

whether it makes slnse to Luild in-Greene County if above

proj.-ct wie not built.

i. 'Th i.i.C. shoulJ evaluate the envlIronmental impact
i the pioj-o.ed plaot and its necesary ancillary facilities

suo, as the treatinilt Plant, highw.iy 1iimOVelnttS, etc ad one

CmLeh:n~alVe projet. AL the same Lim., tie N.R.C. should

:valuaite the inpicts ot the system of which te power plant

is lut lait so halt the aggrejate enviroimint.il Impact of

Lhe LotLI eyste.m is understood and not Just one piece.l

. 'Ihe Soc il and tconiomiLc imipacti siL tihe plant, because

it the iduCiL beat iw- on people, al-un ld Le analized, docinnciiLid

and t,'i lod il . .l aotil able Lurm:i so tih.it in-al residents

-i th a p e tiCuit Case Deedt" I

and other interested parties will understand the plant's
impact. Some of the questions that should be answered are
as follows:

a. What are the social and economic costs of a plant
during construction and, thereafter, on housing, food, other
private services and goods, government services, police pro-
teCLion, traffic control, social service, school system, office
of civil preparedness, general goverlsnent - town, village -
county?

b. What are tle benefits of a plant?

c. What is likely to be spent locally in Greene County,
Columbia County? Illustrate by giving several examples of
small businesses (i.e. food shop, restaurant, car dealer,
clothing store.) Should not PASNY be required to pay for the
increased costs of government services due to the plant? The
D.E.I.S. should address this issue.

d. . What happens after the construction tapers off?
What happens to the multiplier effect and the additioial jobs
generated by the construction workers after construclion? If
this means an increased load for Social Services, should not
the N.R.C. require PASNY to alleviate this negative impact?

e. - What can be done to amnliorate the negative impactL
of the plant;

f. iWhat spueitie ancillary projects shld Lc built
that will have lasting econoumic-and social value to the toLwns,
county and region?

g. . What is the reconuended timing of these ancillary
projects to maximize the .ocio-economic benef its?

ii. What would be the effect on PAStlY's eleCttiC rates
if they apid taxes or made payments in lieu of taxes? What
would be a fair annual amount?

i. Does the N.R.C. have aiiy other recommended and
feasible approach to provide the townd, countieu or LegiOn
with benefits?

j. After oeijhing the costs and benefits of the plant
as proposed by PASiY, wiaLt i, tie net result in Lels of costs
and benefits?

I.. flow will real estate values be impacted by plant
and cooling lower operation ?

1. Is it reasonable to develop manpower training

programs to enable area residents, namly ieiidentts fr m

Colum1bia ant Greene Countles, to receive tratnig and pie-
furential treatment for employment during the construction
awd operations of tie plaint?

A-21
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m. . What degree of impact can be expected on existing

agticultural activities? Can any benefits to agriculture b

anticipated? What will the market response be to crops grown
in tie vicinity of a nuclear power plant? Specifically what

are tie impacts on the apple and mushroom crops?

n. . What would be the impact on the recreational and

tLurist industries in Gieene County?

10. Cooling towers are of gruat concern to the residents

of Gicene CouiLy and tih issues stirrounding Lhem should be

fully discussed

a. Theta are a number of pissibilities that have been

mentionedl in the literatute for using tie waste heat of the

power plant including agriculture aixl aquiaculture, space heat-

ing and air cunitioining, sewage treatment, greenhouse heating,

airport defogging and deicing, desialinization, deiciug of roads,

inducing algae growths which can be uied for livestock feed,

waste eater treatment, and other induLstial priicesaes. These

alternatives should be discussed inicliling which types of

indUSties might feasibly utilize the waste heat? What are

th: most feasible ues of the waste heat, how much would they

coat and what steps should be taken for impluient ation? What

would be the economic benefitS to the county and the region

to developing industries based oii "waste heat"?

The iI.R.C. should determine if it is reasonable, in view of
recent state legislation, "Safe Lnergy Act", to expect

PAiY to try Lort01 innovative appioaches to waste heat?

b. The D.t.I.S. should discuss what can be done-!o reduce

or eliminate the visual imipaot of the propoaed cooling towers

particularly the view from Olana, the Fredrick E. Church house,
since the view was the inspiration tor many Hudson River School

paintitngs.

C. The impact of the cooling towers should be analyzed,
discussed aled icumented iicludilig the impact of the plume and

or Lhe additional oi sture that will be added to the atmosphere

by the coollng toers on; climate, weather, the raising of

mushiooml, the amonit of orchalds spraying, the .aplat on e

lesOrt and recreation luxuries.

li. The ceient plants are a signiticanit source of taxes

,md cmploylent il iiGielie County and any adverse impact on the ii

th
1
eation because ot loss of land, increased traffic congestion,

st ict enforcement of ational air quality standards that other

plant, may nOt contorm to, or restriC t ions on blasting, may

caui te closing of one or muLe cemenLt plants. The II.R.C.
sIhuldl t t ie, carernlly address, aialioe and dicUment tle

toll wing so that the impact on the cimct plants can be undt-

st
5 od .

. The Oxtelnt to which the safe and eflfCient oper
a

-

tion of the piOpised power plant and its Jcdillary facilities

require conformance to the National Air quality standards

should be discussed.

2. Blasting by the cement plants is necessary for

the efficient operation of the cement plants. how pro-
bable is it that this blasting could adversely affect

the plant in some way or perhaps cause an earthquake? Is

it possible? Would W.R.C. or some other regulatory agency

be likely to restrict blasting because it might affect the

operation of the plant, thus forcing the closing of the

cement plants and resulting in the loss of jobs and tax

revenue?

3. With or without the construction of 9W there
will be impacts on the cement plants. The impacts and

their implications should be discussed.

B. Specific Conunents By Key Section and/or Page
2

2.2 The Athens site should be shown on msaps as well as
analyzed. See conunent A

2.2.2 Mushrooms are an important crop in Greene County.

2.3.1 The conclusions are erroneous. The proposed cool-

ing towers will have a. significant visual impact on the views,
from Fredrick E. Church house, Olana.

3.7 Alternatives to the applicant's proposed transmission

line routes should be explored, including crossing the river

at Cementon and using an underwater cible in the lHudson River.

The applicant's proposal for steel lattice towers is not coin-

plimentary to the existing Central hludson's towers where PASNY
proposes parallel routes.

3.7 The I.I.C. should impose conditions en the . an

construction of the power lines similar to those th.

F.P.C. imposed on PASY on the Gilboa-Leeds line. F.i.C.
Project Wo. -26d5.

3.8 Route 91 should be rebuilt from the Saugerties

Thruway interchage to the Catskill Interchanj on a route

worked out by local and county planning Loards. The negative

environmental impact on existing residential uses from

additional traffic would be unacceptible. The environmental

impacts of a new 9W should be addressed in the D.E.I.S.

4. Local residents should be permitted bupervisud

utilization of existing timber resources in areas where
removal ot trees is necessary.

2The conunet may apply to more than one heading ti- page

but the reference is meant to serve primarily as a beginning

reference for the sake of simplicity.
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4.0 The local Soil and Water Conservation District and
the local U.S. SCS should be given an opportunity to coument
on the proposed Erosion and Sediment Control measures proposed
by the applicant. The results should be incorporated into
the E.I.S.

4.4.1 The increased traffic is more than a temporary

inconvenience" but a negative environmental impact.

4.5.2 The details on how to preserve the area along the

ludson should be spelled out, including ways to permit public
e JoymenL of this resource.

4.5.2 Specific recouaiendations for payments in lieu of
taxes should be made to lessen the negative impact on local
yevernm.entS and taxpayers.

5.1.1.1 States "The plumes of moist air resulting from

cooling tower operation are not expected to have any serious
erfect on land use.' The last paragraph of 5.3.2.1 states

"The cool ing tower plume will also have some visual impact.

From Figures 5.8 and 5.9, it is apparent that the visible
plume can extend to several thousand feet. Therefore, during
Ceti meterlojical conditions, the cooling tower plume uill
be visible from mary locations.'

In simplist terms, the D.E.l.S. should describe how nuch
mo e cloud cover can be expected, where, and what percentage
of the time.

The D.L.1.1. should then quantify the impact of th cool-
ing tower plume on land use, the economy and the natural
aesthetics of the area.

5,3.3.2 It the E.P.A. or othet agency standards can he
exceeded, such as for chlorine, the quet ion must be raised

as to why have the standards unless they are to be used only
as guidelines. It that is the case, thn the D.E.I.S. should
analize the impacts and not merely state it is in conformity
with standards.

5.5.2.2 Similarly, the cumulative environmental impact

01 a number or plants, as proposed by the power pool and

others, should also be evaluated. Thermal discharge is but
one ex.ple.

5,5.2.2 It is not clear if this, the statements on sewage
plant, ii suit icient to meet E.P.A.'s requirement for a E.I.S.
No mtenlion has been made of the emvitoamcenial ettects of the

prui-,..l sewage onnecUone to the hamlet of Cemneton.

timniti inJ programs should be entahlisncd for social

and e oiomic ImpacLs since PASiiY does nut pay tixes on Improve-
mentis. i'AiihY ca hI then be ruquiled to pay tur the additional
cult. ut :..tviCe ad other social an i economic costs. Local

juvernevntL mhuld not have to pay additional costs because

ft lA:.ii 'V pLiueet..

8.3.1 Table 8.1 footnote of, is incomplete and should
reflect the proposed Arthur Kill Plant.

8.9 Sections J should be rewritten to reflect the requestsfor more in depth analysis.

Sincerely yours, -I

Harry [a. Palmer, Chairman
Power Plant Committee
Greene County

A-23
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August 18, 1976
RESOLUTION No. 259-76

AUTHORIZING MULTI-JURISDICTION POWER PLANT
COMMITTEE

Legislator Lane offered the following resolution and moved its
adoption:

WHEREAS, The Power Authority of the State of New York has
applied for a license to construct a pumped storage generating facility
known as the Prattsville Project which would utilize the existing
Schoharie Reservoir as its water source; and

WHEREAS, the proposed project will have economic and social
impacts on several tax levying bodies; and

WIIEREAS, there is no organized forum representative of these
combined jurisdictions capable of effectively and efficiently investigating
and formulating recommendations to minimize any adverse impacts;

NOW. THEREFORE. BE IT RESOLVED, that the Greene County
Board of Legislators hereby does express its support of the formation
of a multi-jurisdictional committee to unite the efforts of all the tax
levying jurisdictions in their endeavors to discourage adverse impacts
or to support beneficial proposals as profferedby said Power Authority
and he it further

RESOLVED, that the Chairman of this Board be and he hereby
is authorized to appoint a member or members to participate in this
committee when a determination has been finalized as to the number
of members to be appointed from each involved jurisdiction; and be it
further

RESOLVED, that this Board will cooperate with said committee
to the maximum feasible extent and that the Greene County members
of this committee are hereby instructed to keep this Board fully informed
as to its progress; and be it further

RESOLVED, that certified copies of this resolution be forwarded
to the jurisdictions involved, the Power Authority of the State of New
York. the Public Service Commission of the State of New York, the
Federal Power Commission and any others as determined by this
Board.

Seconded by Legislator Mattera.

Ayes 12 Noes 0 Absent 0 Carried.
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October 19, 1977
RESOLUTION No. 309-77

TO REBUT THE ENVIRONMENTAL IMPACT ASSESSMENT BY
THE POWER AUTHORITY OF THE STATE OF NEW YORK

REGARDING ALERNATIVE (1B)

Legislator Leggio offered the following resolution and moved its
adoption:

WHEREAS, in the matter of the application of the Power Authority
of the State of New York (Greene County Nuclear Generating Facility),
Case No. 80006, is pending before the Board of Electric Generation
Siting and the Environment, Public Service Commission, State of
New York, and

WHEREAS, on or about September 1, 1977, the Power Authority
of the State of New York filed an Environmental Impac -s nent
(Access Improvements-Cementon Site - Greene County Nuclea ower
Plant) prepared by Parsons, Brinkerhoff, Quade and Douglas, Inc.; and

WHEREAS, within the Environmental Impact Assessment the pre-
ferred Alternative (1B) for traffic access to and from the proposed
Cementon site would consist of construction of a new and permanent
by-pass of Catskill from the Route 9-W, Route 23 Intersection (Catskill)
to the Route 23 -- Route 23B Thruway Interchange (Catskill); and

WHEREAS. such new and permanent by-pass would go through
Austin's Glen and adjoin Austin's Acres, and thus create totally unaccept-
able environmental impact in the treasured Austin Glen and upon the
residential Jefferson Heights area; and

WHEREAS, the proposed permanent nature of such by-pass is of
little utility after completion of a construction phase, and would then
be left to be maintained at County Cost;

NOW, THEREFORE, BE IT RESOLVED, that Greene County
appropriate sufficient monies so as to hire its own experts to evaluate
the Environmental Impact Assessment (Access Improvements -
Cementon Site - Greene County Nuclear Power Plant) prepared by
Parsons, Brinkerhoff, Quade & Douglas, Inc.; and be it further

RESOLVED, that Greene County Appropriate monies to hire
experts to rebut the Environmental Impact Assessment (Access Im-
provements - Cementon Site - Greene County Nuclear Power Plant)
prepared by Parsons, Brinkerhoff, Quade & Douglas,. Inc., regarding
preferred Alternative (1B) and point out to the Board of Electric
Generation Siting and the Environment, Public Service Commission
State of New York, the unacceptable environmental impact of the
Power Authority of the State of New York's proposed Alternative (1B);
and be it further

RESOLVED, that the County Attorney, George J. Pulver, Jr., and
the Environmental Attorney representing the County in the hearings,

Albert K. Butzel, interview prospective experts and report back to the
County Legislature forthwith as to the amount of necessary appropria-
tions so as to carry out the ends of this Resolution at which time a
resolution appropriating monies for such experts will be introduced
before the Greene County Legislature.

Seconded by Legislator Kozloski.

Ayes 8 '"Noes 3 Lane, Mattera, Palmer Absent 1 Scheid
Carried.
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February 15, 1978
RESOLUTION No. 65-78

APPROPRIATING POWER PLANT COMMITTEE FUND

Legislator Webster offered the following resolution and moved
its adoption:

WHEREAS, it is necessary for this Board to again appropriate
funds because of the complexities entailed in the continuing duties
mandated by this Board to the 'Power Plant Committee to perform
certain functions as outlined in Resolution No. 76-76, enacted February
3, 1976, which invents the responsibility for this Committee to provide
means for a full investigation into certain areas of concern pertaining
to the proposal filed by the Power Authority of the State of New York
to construct a Nuclear Power generating plant in Greene County;

NOW, THEREFORE, BE IT RESOLVED, that the Greene County
Treasurer be and hereby is authorized to make the necessary transfer
of the amount appropriated as follows:

From Account No. 1990.4 to Account No. 1420.4 Law the amount
of $30,000.00.

Seconded by Legislator Kozloski.

Ayes 9 Noes 1 Jones Absent 2 Battiston, Macko Carried.
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June 21, 1978

RESOLUTION No. 216-78
OPPOSING PLACEMENT OF TRANSMISSION LINES

Legislator Yerkovich offered the following resolution and moved its
adoption:

WHEREAS, the proposed placement of the Cementon-Athens
transmission lines will adversely effect, the beautiful and historical
properties known as Salisbury Manor and Newkirk Homestead; and

WHEREAS, PASNY has apparently not considered or indeed dis-
regarded the ill effect on such property,

NOW, TIIEREFORE, BE IT RESOLVED, that the Greene County
Legislature go on record opposing the proposed placement of the
Cementon-Athens transmission lines as it adversely effects the Salisbury
Manor and Newkirk Homstead properties.

Seconded by Legislator Kozloski.

Ayes 11 Noes 0 Absent 1 Leggio Carried.



DIAGRAM OF THE VOTING MACHINE
Village of Saugerties, March 21, 1978
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September 22, '1978

Mr. William H. Regan, Jr., Chief
Environmental Projects Branch 2
Division of Site Safety and Environmental Analysis
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Docket No. 50-549

Dear Mr. Regan:

This letter is in response to your September 13, 1978 communication. I thank you
for your interest and the interest of Mr. Richard Barker and Mrs. Elizabeth Peelle
of Oak Ridge.

I shall attempt to address our concerns in a paragraph order and will reference
supporting data as enclosures.

When I assumed office as mayor, I attempted to register myself so as to participate
in hearings conducted which would effect our village. This request, and the reply
from the Public Service Commission, enclosed as Exhibits #1 and #2. As you may
determine, and may I emphasize, our village is so closely situated to the proposed
plant site that about every activity is directly related to various impacts on the
village. I was certainly dismayed and unable to understand why we were not allowed
to participate in hearings.

In specific reference to the preceding paragraph is a major concern of the proposed
route through our village, which to this date, I have not received any comments
from anyone at PASNY other than the original Comprehensive Study. This route, as of
now, is no more than an access route for those residents which live along these
streets. It is without question, completely ridiculous to think that more traffic
than now exists should be funneled through this area. It is narrow, hilly and
crooked. It is unfair to think that any government agency would just arbitrarily
choose a route and think they could take it on their own to do something like this...
especially since we have yet to be even consulted. This route would also require
a traffic light on the hill at the intersection of Partition and Montgomery which
would create severe problems in winter weather. This portion of Partition Street
is a New York State Route and during past winters N.Y.S./D.O.T. has not been prompt
in their obligation in clearing, sanding, etc., any state routes in the village.
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Mr. William H. Regan, Jr.
September 22, 1978
Page 2

Mr. Barker was shown that there is only one (1) ingress route through the village,
traveling north from Kingston, which is also crooked, hilly and narrow. I am certain
that the only alternative would be some type of arterial through the village. I am
also certain that our responsibility as a.village government would be to try and
block any other proposal. I am 'Including as Exhibit #3 a map of our village with
the route red-lined.

Another specific concern is the quality and quantity of existing facilities now
located in the village. We are a small village, an 11 man police force (split on
3 shifts...7 days per week.) We have substandard housing available,. antiquated water
and pressure conditions and, at present, antiquated storm and sanitary sewers (combined.)
This has all been allowed to happen over a period of many years and there is really
nothing to go in to .... other than to admit the conditions exist. We are presently
(under State and Federal mandate) in the process of expending millions of dollars
to update our- wastewater treatment facilities, our storm and sanitary sewer separation
program, and are in the throes of planning for a major update on our entire water
system. We could not even dream of assuming additional monetary obligations for
accommodation of such proposed facilities at Cementon. i am enclosing exhibits of
our recent survey made by Paul G. Van Buskirk Associates (part of HUD application) as
Exhibit #4. Exhibit #5 is a copy of information compiled by the Ulster County
Planning Board...and Exhibit #6 would be the latest factual report prepared concerning
the status of our water situation (Pitometer Report). All of these reports will
verify what i have mentioned. Of prime concern here is the impact that a percentage
of a proposed workforce, plus all supporting services which would be required, plus
all families, cars, shopping, Judicial and a myriad of other problems which would
naturally come along.

Another major consideration, that we as a Village Board must consider, is the concern
of our residents as a whole. The Village Board, being aware of impact problems, by
resolution unanimously took a stand on the proposed site. We did, however, submit
the entire question to a public advisory referendum during our last election (which
was an off year election.) The proposed site was overwhelmingly defeated as
indicated by Exhibit #7. A copy of our Board Resolution is enclosed as Exhibit #8.
Enclosed is a copy of my personal statement, Exhibit #9, which clearly indicates the
feeling, in general, of our community. A copy of Letter of Transmittal to Governor
Carey, and his reply, are enclosed as Exhibits #10 and #11.

A major concern is also the lack of PASNY to address the question so often raised...
"what happens to the cement industry now located in this area?" This is a mining
industry which necessitates blasting. This industry is one of our major sources of
employment. May I add long-range employment. Many businesses enjoy an economic
result from these industries. It is our understanding that a nuclear facility would
,not be compatible with mining located in this close proximity. Again, PASNY has
not directed answers to this question.

Our village population and total property values have been fairly constant. They
may have slightly increased over the past few years...but, a peak seems to have been
reached. Due to one severe fire, and the loss of some other structures, our overall
assessment values will now begin to turn downward. Due in part to our current
economic condition as a low income/high poverty level pocket in the county, we are
extremely concerned as to the effect this plant will have on the further continuance
of the destruction of property values. I am concerned with the long range picture

and not so much here with immediate effects.
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Mr. William H. Regan, Jr.
September 22, 1978
Page 3

The last major concern is what effect the dissipation of millions of tons of water
will have on our local environment. Documentation, over many years by the Ulster
County Board of Health, have attested to the fact that the. terrain of our valley,
in direct relation to the river, causes the pocketing of weather both north and
south of the Saugerties-Kingston area. This has been evident in their studies of
smoke, fly ash, and other particles emitted by the cement plants, and other industry.
It would, by natural conditions, increase air water levels in our valley. i don't
believe these problems have been addressed, at least I have not seen studies made.

I am sure there are many other valid reasons for opposing this plant-construction.
Many hearings by private interest groups have been held. In general, it is my
observation that residents in this area are in strong opposition to this site
construction.

I trust this information can be helpful in our cause as a village. May we be advised
from your office as to further details, or information, as this matter progresses.
May I again thank you and the staff at Oak Ridge for your concern and this opportunity
to participate.

Very truly yours,

Georg A. Turner, Jr.
Mayor

Enclosures: Exhibits #1 - #11

cc:' Mrs. Elizabeth Peelle-, Oak Ridge National Laboratory
Mr. Richard Barker, Oak Ridge National Laboratory

(1 set of enclosures for Oak Ridge National Laboratory/Mrs. Peelle
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The Village of Sau erties
- INCORPoRATED0 st
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The- Saugerties Village Board, Saugerties, Ulster County, New York, in an
act of solidarity of purpose does hereby resolve:

WHEREAS we, as a Village Board, deeply conscious of our responsibility for
the welfare Of the Village of Saugerties, do show concern for the personal
safety of our residents, the generations to come, and our very existence as
a human race, and,

WHEREAS we as a Village Board do evidence concern for the continuance of
the present quality of our environment, and the untold costs now and in the
future resulting from nuclear generation, and

WHEREAS no absolute assurance has come forth from anyone in authority to
allay our apprehensions regarding nuclear generating facilities, and

WHEREAS we Join with many other villages, towns, county legislative bodies,
concerned citizens and citizen groups, elected government officials, and
those from all walks of life in our United States who have and continue to
oppose construction of nuclear facilities at any location for the purpose of
generating electricity, and

WHEREAS this Village Board, acting in'the best interests of the Village of
Saugerties goes on record as adamantly opposed to the construction of a
Nuclear Generating Facility at the prpposed Cementon, N.Y. site

NOW THEREFOR BE 4IT RESOLVED that the undersigned officials of the Saugerties
Village Board do request Governor Hugh Carey, and all other elected and
responsible N.Y. State officials to assume all initiatives at their command,
and take positive steps to terminate the discussion and/or construction of
a proposed Nuclear Generating Facility at the Cementon site, or elsewhere.

r . rTrustee

. e m Bn, ttee

.e man , rufBee

o t c ,." rustee ea o

MO .J _EYr r

wa r . we , ru eeJ

December 5, 1977.
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ULSTER COUNTY PLANNING BOARD
COUNTY OFFICE BUILDING U. P. O. BOX 483

ail fKINGSTON, NEW YORK 12401

TELEPHONE AREA CODE 914 331-9300

July 19, 1976

Mr. Edwin A. Sunkel, P.E.
Parsons Brinckerhoff Quade & Douglas, Inc.
One Penn Plaza
New York, New York, 10001

RE: Cementon Transportation Study

Dear Mr. Sunkel:

Thank you for the copy of the Cementon Transportation Study and for
your visit with other staff on June 1st. Since then we have had
the opportunity to read the report and discuss it with the Planning
Board. The following comments were unanimously approved by the
Board.

1. The section of Route 9-1 north of Malden certainly needs
improvement, especially at "Dead Man's Curve," but in
the context of the County's overall highway needs, it is
of relatively minor importance. Some members of the Planning
Board were dubious about the long term need for this project
since permanent employment at the nuclear power plant will
only involve a few dozen persons and other utilities such
as Central Hudson at its Roseton site in Orange County, have
made do during construction with equally had, if not worse
access roads.

According to Table 2, the worst projected volume/capacity
ratio is 1.26 between the Alsen Substation and Route 23A.
For comparison, the 1972 volume/capacity ratio in the Village
of Saugerties was 2.00 and the 1970 v/c ratio in New Paltz
was 4.88 with an AADT of more than 16,000 vehicles. In view
of the fiscal austerity of the State and other needs, we
question the priority for this project and suggest much more
justification than the statement in paragraph 8.110 that
alternative 9 is considered impractical. Perhaps we missed
it, but we did not see any analysis such as that done for
busing. Furthermore, should the public bear this expense
for a two year peak construction period involving only 1500
persons (Appendix A-p.3)?

2. Regarding the two construction alternatives, we agree that a
new alignment (alternative 2), is preferable to widening existing
Route 9-1 (alternative 1). However, it is essential that a
corridor plan for the Village of Saugerties and points south
of the Village be prepared to assure a long term compatible
concept. This corridor plan was requested of the State Depart-
ment of Transportation in 1970.
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Mr. Edwin A. Sunkel P.E. Page 2.
July 19, 1976

3. Insofar as use of Lauren Tice Road and local residential
streets in the Village of Saugerties, we think this would
not be wise because of the condition and use of these streets.
Malden Turnpike would be a better alternative but should be
widened from the Katsbaan Inn to Route 9-W with particular
attention to shoulders for pedestrians from the railroad to
9-W.

Sincerely,

Herbert Hekler, Director
Ulster County Planning Board

HH/dms
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GREENE COUNTY LEGISLATURE
COURT HOUSE

CATSKILL, NEW YORK
12414

TEL. CATSKILL 943- 3080

January 16, 1979

Ms. Flizabeth Peele
Social Impact Assessment Study
Oak Ridge National Laboratory
P.O. Pox X

flak Ridge, Tenn. 37830

Dear Ms. Peele:

In reply to your request for tax impact in the four
towns so far affected by PASNY transmission lines,
the detail information is not presently available.
Our best estimate is that the total loss would be
less than three thousand dollars.

Your sicere1y,

Director
Real Tax Property Services

RN: ea
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The following resolution was offered by Trustee Patrick
O'Brien, who moved its adoption, seconded by Trustee Frank
Bergamini, to wit:

WHEREAS, the Board of Trustees of the Village
of Catskill recognizes the fact that a re-routing
of that portion of the 9-W Highway that passes
through the Village of Catskill, may take place
at some future date, and

WHEREAS, said Board of Trustees recognizes,
at the present time, the plans of the "Matteson
By-Pass" as the most attractive alternative to
accomplish this re-routing,

THEREFORE, BE IT RESOLVED, that said Board
of Trustees takes the position of supporting the
re-routing of the aforementioned 9-W Highway,
according to the plans of the "Matteson By-Pass",

AND BE IT FURTHER RESOLVED, that in so .
supporting this plan of re-routing, the Board
recognizes that circumstances may arise which
make this plan unacceptable at some future date,
and therefore the Board makes no commitment to
said Matteson By-Pass and,

BE IT FURTHER RESOLVED, that in so supporting
said Matteson By-Pass, the Board in no way supports
the building of the proposed Nuclear Power Plant.

AYES: DeBenedictus, O'Brien, Bergamini. NAYS: Wootton.
ABSTAIN: Fielman - Motion carried.

State of New York )
County of Greene )

I, the undersigned, the Clerk-Treasurer-Collector
of the Village of Catskill, do hereby certify that I have
compared the above copy of a resolution passed by the Board
of Trustees of the Village of Catskill on the 20th day of
November, 1978, with the original record on file in this
office and that the same is a correct transcript thereof
and of the whole of same original record.

IN WITNESS WHEREOF, I have hereunto set my hand
and affixed the seal of the said Village of Catskill, this
22nd day of November, 1978.

Village Clerk-Treasurer-Co ector



Appendix K

ECONOMIC EVALUATION OF A FOUR-YEAR DELAY OF THE AVAILABILITY OF THE PROPOSED GCNPP
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This appendix summarizes the assumptions used in estimating the differences in costs (in millions
of 1987 dollars) between having GCNPP available in 1991 (case 1) and having GCNPP available in
1987 (case 2). The relevant items include capital cost, oil fuel costs from 1987 through 1990,
uranium fuel costs from 1987 through 1990, additional operation and maintenance costs, and
credit for the nondepreciated assest (GCNPP) in 2017 (Tables K.l through K.6). The social
discount rate used by the staff is l0%.1-4 A service life of 30 years is used for the
evaluation.5

Table K.1. Capital costs

Cost
(106 1987 dollars)

Case 1

July 1986 total estimate, excluding land, owner's costs, 1121.3
financing, and interest during construction

Land and owner's charges 117.7

Transmission lines 46.2

Subtotal 1285.2

Escalated at 7% for six months to January 1987 1330.2

Interest during construction at 7% 460.8

Opportunity cost to society of funds used during construction 197.5
over interest during construction, escalated at 7% for six
months to January 1978

Financing cost 38.3

Total capital cost 2026.8

Case 2

2026.8 X 106 escalated at 7% discounted at 10%

Total capital cost 1819.7

Source: Power Authority of the State of New York, Joint Hearing Exhibits J-20R
and J-16R, cover letter dated June 30, 1978.
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Table K.2. Additional oil fuel costs

Present value
Year (106 1987 dollars)

1987 199.2

1988 192.5

1989 186.6

1990 180.8

759.1

a9.6 X 106 bbl per year of oil are required to
generate 6,307,200,000 kWhr per year. The GCNPP
will replace 2.8% sulfur oil; the 1978 oil fuel cost is
$1.99 per 106 Btu. Escalation is assumed at 6.5% to
1990.

Source: Report of Member Electric Systems of
the New York Power Pool and the Empire State
Electric Energy Research Corporation, Pursuant to
Article VIII, Section 149-b of the Public Service Law,
vol. 1, Apr. 1, 1978, p. 324; Applicant's Exhibits
J-138A and J-138B and their counterparts submitted
Jan. 3, 1979.

Table K.3. Additional uranium fuel costs

Present value
(106 1987 dollars)

1987 59.5

1988 57.9

1989 56.4

1990 54.8

228.6

a1987 cost equals 9.44 mills/kWhr; escalation is
assumed at 7.0%.

Source: U.S. Nuclear Regulatory Commission,
"Projection of Fuel Prices for Environmental State-
ments," ADEP Project Instruction 76-5, July 20,
1976.
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Table K.4. Additional nuclear operation and
maintenance costsa,b

Year Present value
(106 1987 dollars)

1987 37.6

1988 37.1

1989 36.7

1990 36.2

147.6

a1987 cost equals $34.1 X 106; escalation is
assumed at 9%.

b Includes nuclear property insurance costs.
Source: Power Authority of the State of New

York, response to NRC Interrogatory 72-23, Jan. 7,
1977.

Table K.5. Value of nondepreciated capital asset of GCNPP in 2017?

Cost
($106)

1991 capital costb 2656.7

Book value depreciated at end of 2016 2302.5

Undepreciated book value 354.2

Market value in 2017C 1259.4

Discounted to 1987 dollars 72.2

8The estimate of the value of a 26-year-old nuclear plant in 2017 is
the book value (based on 1991 capital cost), assuming straight-line
depreciation. This value is escalated at 5% per year to the year 2017
before discounting.

b$2 02 6 .8 X 106 escalated at 7%.
cBook value at end of 2016 including escalation at 5% per year.
dN = 30.

Table K.6. Additional oil operation and
maintenance costs'

Year

1987

1988

1989

1990

Present value
(100 1987 dollars)

6.27

6.27

6.27

6.27

25.1

a 1 9 8 7 cost equals $6.27 X 106; escalation is
assumed at 10%. 1980 fixed-cost components in
maintenance material and supplies and expenses are
estimated at $3.22 X 106. This estimate is escalated
at 10% per year through 1990.

Source: A Procedure for Estimating Non-Fuel
Operating and Maintenance Costs for Large Steam
Electric Power Plants, ERDA 76-37, October 1975, p.
50.
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This appendix contains the details of the analysis applied to all six proposed access
improvements, on which are based the evaluation (Sect. 4.4.5.3) and the summary table of
advantages and disadvantages (Table 4.15). For a key to the comparative discussion of these
overlapping alternatives, which have many segments in common, see the second paragraph of
Sect. 4.4.5.1. All comparisons are keyed to the applicant's initial and only fully developed
proposal, 1B, a permanent relocation of U.S. Rt. 9W in the Cementon area with a permanent
Catskill Bypass through the Catskill Creek Gorge (see Figs. 4.2, 4.3, and 4.4). An alternative
Catskill Bypass through an industrial area (the railroad or "R" bypass in 1BR and 2TR) has
several desirable features but cannot be fully assessed because of the lack of data. A seventh
alternative that combines certain features of the preceding six has been proposed for discussion
by the staff and is analyzed in conjunction with the other six.

The following alternatives for road access to the Greene County Nuclear Power Plant will be
discussed in this Appendix:

1. Alternative 1B - permanent relocation of U.S. Rt. 9W with a permanent Catskill Creek
Bypass,

2. Alternative 1BR - permanent relocation of U.S. Rt. 9W with a permanent Catskill Industrial
Bypass,

3. Alternative 2TB - permanent relocation of U.S. Rt. 9W with a temporary Catskill Bypass,

4. Alternative 2T - three temporary driveways restricted to construction-related traffic,

5. Alternative 2TR - two temporary driveways and a permanent Catskill Industrial Bypass,

6. Alternative III - park and ride, and

7. Recommended access improvement: VII - ride sharing, spot improvement, underpasses, and
a permanent Catskill Industrial Bypass.

In assessing the various alternatives, a work force of 2100, a peak construction year of 1981,
and a 3% annual traffic growth rate were assumed, except as noted in the discussions. All
alternatives are referenced by their specific designations.

L.1 ALTERNATIVE 1B - PERMANENT RELOCATION OF U.S. RT. 9W WITH A PERMANENT
CATSKILL CREEK BYPASS

Construction of alternative 1B is estimated to take 2-1/2 years. The timetable for the
relocation of U.S. Rt. 9W calls for construction to begin simultaneously in five segments;
the order of completion is as follows:

1. spot improvements

2. Malden Turnpike to site

3. site to Embought Road

4. Embought Road to Rt. 23A

5. Catskill Bypass through Catskill Creek Gorge

L.l.1 Traffic flow

Inadequate traffic flow capacity on the existing U.S. Rt. 9W between Saugerties and Catskill
is the principal reason alternative 1B was proposed, although the serious traffic bottlenecks
occuring in Saugerties and Catskill were also factors (Sect. 3.8.2). Alternative 1B will
be assessed in terms of growth projections, deficiency links, especially in the two villages,
the need for village bypasses, and possible diversion from the parallel segment of the New
York Thruway.
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The 3% average annual traffic growth rate used by the applicant in making projections for
Rt. 9W appears to overstate the case for this section of the State. As discussed in
Sect. 3.8.2, traffic growth on this segment of Rt. 9W has not occurred since 1960. Since
the Greene County area has grown more slowly than adjacent counties, it is reasonable to
expect that traffic growth will also occur at a lesser rate. In addition, both the Greene
County Planning Department and the applicant's road consultant have indicated that the 3%
average growth rate is too high for Greene County.1 For purposes of this review, the staff
has assessed both 1% and 3% growth levels. Using high growth rates to forecast traffic
volumes on the existing road network results in overprojecting the number of roadway links
that would be at unstable or forced flow during five-year time periods from 1981 to 2001.
The staff agrees with the applicant that, if a 3% growth rate is assumed, 21 of 31 roadway
Sinks identified within the study area will be at either E or F levels of service (highly
deficient) during the three- to five-year peak construction period. However, the staff is
of the opinion that the actual number will be less than the 21 roadway deficiencies identified
by the applicant.2

The staff agrees with the applicant that diverting construction worker traffic (200 vehicles
daily) away from residential neighborhoods near the village of Catskill will lessen the
adverse impacts of traffic on these neighborhoods. However, for this same reason (lessening
traffic impact on residential areas), the staff finds it unacceptable to propose diverting
construction worker traffic through the narrow streets of a quiet residential section of the
village of Saugerties.

The staff agrees with the applicant that demand for a Catskill bypass does exist; however,
the bypass corridor west of the village through Catskill Creek Gorge is not recommended
because of damage to a treasured local resource and increase in its development potential.

In terms of the level of service, 1B is the best roadway alternative. A permanent benefit
would be provided to travelers (local, commercial, industrial, and transients) by the
increased rate of traffic flow over than on existing Rt. 9W.

Contrary to the applicant's view, the staff is of the opinion that a widened and straightened
9W segment near Cementon will result in a significant diversion of nonconstruction-related
Thruway (Rt. 87) traffic. The realignment of this well-known, highly deficient segment
of 9W will link up existing segments of road to the north and south which are in relatively
good condition, which would be an incentive since it would be toll-free. Although the
estimate is uncertain, perhaps as many as 500 vehicles per day would divert from Rt. 87 to
the new 9W.

L.l.2 Safety

Based on the current low accident and mortality rate, the staff agrees with the applicant that
this section of 9W is not extremely dangerous since it is used by a relatively small number
of motorists and, in fact, functions in a safe manner ("Joint Hearing Transcripts,"
p. J-14565). This is not to imply that the route should not be improved. (See Sect. 3.8.2
for a description of existing traffic conditions on 9W.) The staff concurs with the applicant
that accident rates of 10 to 20 years ago probably resulted in motorists decreasing their
average speed from 55 to 30 mph. The staff assumes that the low accident rate between
Saugerties and Catskill is a result of low traffic volume and local awareness of the dangerous
road conditions. The realignment of 9W will provide the capability for faster speeds, and,
with unrestricted access, the potential for more accidents than now occur on old 9W. Because
difficult driving conditions resulting from fog already occur along existing 9W in September
and October, and because the realigned roadway will be even lower in elevation and nearer the
river, increased hazardous driving conditions from fog are possible. The New York State
Department of Transportation (NYSDOT) should provide warning signs for fog if hazardous
conditions occur as a result of the realignment of Rt. 9W.

L.l.3 Access

The staff is of the opinion that allowing unrestricted access to the relocated 9W will lead
to scattered land development along the new transportation corridor. The intrusion into
Catskill Creek Gorge will open new sections of the impact area for speculative land development.
The area east of 9W and between Embought Road and the intersection of 9W and 23A is also
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unzoned land; the increased traffic resulting from construction workers and the improved
road may cause, in the staff's opinion, new strip development along this corridor, as it has
along other Greene County highways. Fourteen major parcels of river-front property between
Cementon and Saugerties will be crossed by the 9W realignment, and their development potential
will be increased significantly. Development along this new transportation corridor is likely
to be scattered and not in accordance with the proposed land-use policies and objectives of
Greene County (Sect. 4.4.5.2). The staff is of the opinion that the adoption of a zoning
ordinance and the matching of policies and objectives of (1) the land-use element, (2) the
recreation and open space plan, (3) the thoroughfare plan, (4) the sewer extension plan,
and (5) the comprehensive plan will be required to direct development along lines answering
community goals and needs. Uncontrolled access to and from the relocated 9W and the Catskill
Creek Bypass will reduce the efficiency of movement that alternative lB was intended to
provide. Because of the history of local resistance to land-use regulation for controlling
access points, the staff considers that alternative lB will provide only a temporary
improvement in traffic flow.

L.l.4 Traffic stimulus

See Sect. L.l.l.

L.l.5 Maintenance

The NYSDOT has agreed to accept responsibility for maintaining the new Catskill Creek Bypass
and the relocated portion of U.S. Rt. 9W in the Cementon area ("Joint Hearing Transcripts,"
p. J-14547). The applicant estimates the maintenance costs of the relocated 9W to be
$62,300 per year; $15,000 of this total will be required to maintain the Catskill Creek Bypass.
The applicant states that the cost of maintaining the old 9W will decrease because of the
traffic diverted to 1B. The applicant will not accept maintenance responsibility for improve-
ments made to local streets, such as those in the village of Saugerties. In the opinion of
the applicant, construction traffic on village roads will not bring about the need for
heavy maintenance, but the Power Authority of the State of New York (PASNY) has agreed to be
responsible for such repairs during construction. The staff requires that the applicant agree
to make repairs as needed to village and town streets for any damages caused by heavy
construction traffic. The Town-County Highway Supervisor shall be consulted in such
determinations. PASNY has decided that if agreements with municipalities or counties with
regard to the maintenance of.the replaced Rt. 9W cannot be reached, then it would attempt
to reach agreement for maintenance of this road with NYSDOT. If an agreement could not
be reached with NYSDOT, PASNY would then consider eliminating alternative 1B and would
pursue either alternative 2T or III (PASNY Response to Greene County Interrogatory 40-15).
To date, neither the town or village of Catskill, nor Greene County has agreed to assume
responsibility for maintaining those sections of existing 9W which would be replaced by 1B.
The staff concurs that the applicant that alternative lB is not feasible unless maintenance
agreements for old 9W can be reached.

L.l.6 NYSDOT - arrangements and contributions

The NYSDOT is not willing to accept maintenance responsibilities for two parallel highways
(old 9W and the proposed relocation of 9W). Although no official agreement has yet been
made, it is assumed that NYSDOT will accept the maintenance responsibilities for relocated
9W, providing it is constructed to meet both Federal and State design standards. The NYSDOT
has determined that there will be a need for additional capacity on Rt. 9W during the life
of the GCNPP but not until construction has been completed. Therefore, NYSDOT has taken the
position that any improvements made to 9W in the area beyond traffic engineering or safety
improvements will not be assisted by New York State or Federal aid highway funds. The NYSDOT
has stated that before any state maintenance agreement about relocated 9W is concluded,
appropriate commitments from local governments concerning acceptance of maintenance
responsibility and jurisdiction for "old" 9W must also be included.
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L.l.7 Bridges, overpasses, and underpasses

Nothing would be done relative to the two major bottlenecks on existing 9W (underpasses) since
a realignment of the entire roadway in the Cementon area is planned. (See, also, Sect. L.l.10.)

L.l.8 Cost

The applicant has estimated the cost of construction for road alternative 1B to be $31 million
(1976 dollars). The cost of constructing the Catskill Creek Bypass ($8 to $9 million) is 27%
of the total cost of constructing 1B. Spot improvements are estimated to cost $14 million
(1976 dollars).

L.l.9 Land, homes, and businesses taken

The right-of-way property acquisition cost for alternative 1B [162 acres, 10 homes, 5 businesses,
and the loss of 2 historical and potentially significant structures (Hilltop House and Alsen
School)] is currently estimated at $833,000. The applicant did not translate this total into
the amount of tax loss for each jurisdiction because relocation sites for property owners are
undertermined at present (PASNY Response to Greene County Interrogatory 40-14). Only those
relocating in other towns or counties alter the tax situation for local jurisdictions. The
staff assumed that about 30% to 40% of the affected owners would not relocate in Greene County
because of the proximity of Ulster County to the south and Columbia County to the east.
Thirty-three residents will be displaced; the affected provide 39 jobs.

L.l.10 Impacts on Marquette Cement Company and Lehigh and Alpha portland cement companies

All five roadway alternatives will affect the property of the three cement companies similarly.
Alternative 1B, 1BR, and 2TB will have an additional 0.5-mile length of permanent pavement
that will connect the northern and southern site access roads at their western ends. This
section would require a permanent bridge across the Lehigh Portland Cement Company's haul
road to its docks (estimated construction time for overpass is 1 to 1-1/2 years). Alternative
1B, 1BR, and 2TB would run through three areas currently used for cement waste disposal and
would require excavation of 27,000 yd3 of cement waste (Response to PSC Interrogatory 9W-4).
The proximity of these waste piles to the new roadway and the use of the land adjacent
thereto would require all three cement companies to relocate their waste disposal sites.

The road alternative 1B right-of-way will be located 300 ft east of Lehigh's silos, 100 ft
from its truck parking area, and 200 ft from its truck garage facility. Alternative lB will
be elevated over Lehigh's haul road, pumphouse road, and the northerly GCNPP site entrance
road. Lehigh's concern about relocating 9W across and over its land is that the construction
timetable for 1B will result in a significant impact on the company's seasonally heavy
operation. In the staff's opinion, the proximity of the proposed road alignment to Lehigh's
facilities raises the strong likelihood of significant impact on Lehigh's expansion potential
on the present property. Detailed information about the exact nature and timing of lB
construction and GCNPP plant construction does not yet exist, which makes impact determination
difficult. An activity-motion system analysis on Lehigh's land holdings east of U.S. Rt. 9W
should be conducted to permit assessment of conflicts among the two construction schedules
and Lehigh's seasonal operation schedule. This will ascertain the degree of impact that
alternative lB will have on Lehigh's current and planned operations. The analysis should
include (1) Lehigh's current operations - buildings, transport routes, schedules, level
of production, seasonal variations, frequency, location, and amount of activity; (2) con-
struction of lB - location of land required, construction period, lay-down areas, deployment
of heavy machinery, erection of three overpass structures; and (3) construction of GCNPP -
timetable, level of activity, seasonal variations, locations of major and minor activities
(direction, location, length of time), and amount of activity that will occur simultaneously
with the construction of 1B.

The staff is of the opinion that there is a significant possibility of conflicting, simultaneous
activities on and adjacent to Lehigh's property which could adversely affect Lehigh's
operations. The completion of this activity-motion system analysis is necessary to validate
or disprove this assumption.
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L.l.ll Aesthetic impact

The applicant's visual analysis for zones B and C indicate that the realignment of U.S. Rt. 9W
will open new views of areas which present major visual contrast to the natural countryside.3

The proximity of the new road to cement company storage silos, smokestacks, conveyer belts,
solid waste disposal piles, and two automobile junkyards will have a negative impact on the
viewer. The clean lines of the newly constructed nuclear power plant will have a positive
aesthetic effect from 9W. The staff concludes that although landscaping could minimize some
of the unpleasant views on new route 9W, the overall visual quality in zones B and C will be
lowered. On the Catskill Creek Bypass (within zone D), visual quality for the rider will be
improved, but at the expense of physical intrusion into the natural floodplain and gorge
landscapes that now exist on the Ruzzi farm and Jefferson Heights areas.

L.l.12 Public services, tourism, and recreation

The staff agrees with the applicant that there will not be adverse impacts on the infrastructure
of the villages and towns in the impact area. The completion of relocated 9W will enable local
jurisdictions to provide better delivery of emergency services such as police, fire, and
ambulance services. The staff concurs with the applicant that tourism and recreation will not
be adversely affected, and that alternative 1B will not stimulate additional tourist activity
in Greene County. The primary recreational attraction in the impact area, North Lake State
Park, will not be affected. Access to North Lake is from the thruway to Rt. 23A, and the
relocation of 9W will not stimulate additional use of this traffic corridor by recreationists.

L.l.13 Historical and archaeological impacts

The proposed alignment of relocated 9W will take two potentially significant historical
structures - Hilltop House and Alsen School. It is not known at this time whether these two
structures meet the criteria of the National Register of Historic Places, but additional
reviews are in progress (Response to PSC Interrogatory 9W-19-2). The staff considers that
complete analysis of these two structures is vital so that mitigation measures can be
determined. The applicant's archaeological survey has uncovered the Brick Farm site where
many prehistoric artifacts were discovered, the significance of which is being further
evaluated. The farm, located on the right-of-way of alternative 1B, would be disturbed by
construction. There are no other known historical structures or archaeological sites located
within the right-of-way of proposed alternative 1B.

L.l.14 Noise and air pollution

The applicant estimates that 200 residents will be affected by noise during the construction
of alternative 1B. Since noise levels will be well below the point at which injury or serious
annoyance occurs, the staff expects no adverse impact for the people affected. During con-
struction of this road alternative, suspended particulates and dust will constitute the
major pollution impact on adjacent property owners. Air pollution is not considered a
significant impact after construction is completed. The construction timetable calls for
completion of all segments of 1B is 2-1/2 years.

L.l.15 Local desires and legal positions

More is known about local desires relative to the 1B option than any other alternative. A
resolution by the Greene County Legislature (309-77) specifically addressing the impacts of
alternative lB notes the "totally unacceptable environmental impact in the treasured Austin
Glen and upon the Jefferson Heights area" and the county expense incurred for maintenance of
a permanent bypass after the temporary need has passed; the resolution authorizes monies to
hire experts to evaluate and rebut the environmental impact assessment for access improvements
to the Cementon site (see full text in Appendix J).

No legal actions have been taken favoring 1B. Earlier comments by the Power Plant Committee
(1976) favored rebuilding 9W from Catskill to Saugerties on a "route worked out by local and
county planning boards." This position was taken because of "unacceptable impacts from
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additional traffic" before impacts of the rebuilt route on the Lehigh Portland Cement Company
were apparent. There has been further discussion of road impacts by the Greene County
consultants with the Power Plant Committee, but no action has resulted.5

The mayor of the village of Saugerties has expressed strong opposition to the proposed diversion
of some worker traffic through narrow village residential areas and reports that opposition
to this residential diversion is widespread (Appendix J).

L.l.16 Temporary effects

The following list summarizes the expected temporary effects of alternative lB.

1. construction impacts on 200 adjacent property owners and residents for 2-1/2 years

2. two to three months of major traffic delays on a 2-mile section of 9W during construction

3. eighteen months of significant traffic congestion in the vicinity of the proposed GCNPP

4. suspended particulates, dust, and gaseous pollution during construction

5. loss of patronage by commercial owners adjacent to existing 9W

6. longer waits at intersections and longer travel times along links already at level of
service E

7. likely significant adverse impact on the Lehigh Portland Cement Company's operation
during the simultaneous construction of the road and the GCNPP

8. damage to local roads and streets from additional traffic during construction of
alternative 1B and the GCNPP [This damage will be corrected by PASNY ("Joint Hearing
Transcripts," p. J-14883).]

9. significant traffic impact and disruption in the Saugerties residential area during the
entire plant construction period

L.l.17 Permanent effects

The following list summarizes the expected permanent effects of alternative 1B

1. loss of truck farming and open space in Catskill Creek (Austin Glen) area

2. deterioration of Catskill Creek natural area

3. intrusion into Catskill Creek Gorge

4. increased trespassing in Catskill Creek area

5. new strip development along most of 1B route

6. scattered land development of mixed uses in the absence of land-use regulatory controls

7. loss of two potentially significant historical structures

8. disturbance and/or loss of potentially significant archaeological site

9. higher accident rate on relocated 9W

10. loss of ten homes and five businesses, with relocation currently unknown

11. additional traffic increase because of diversion of nonconstruction traffic from New York
Thruway to Rt. 9W

12. new, improved bypass of Cementon and Catskill
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13. 19 spot improvements at intersections

14. major impact on land, home owners, and business owners within the impact area

15. Lehigh's loss of 63% of property east of existing 9W

16. reduced flexibility for Lehigh's potential to expand operations

17. elimination of Marquette Cement Company's potential to expand toward river

18. loss of property taxes if displaced owners resettle elsewhere

19. greatly increased traffic flow capacity between Saugerties, Cementon, Catskill until
strip development reduces this capacity

L.2 ALTERNATIVE 1BR - RELOCATION OF 9W WITH A PERMANENT CATSKILL INDUSTRIAL BYPASS

Without adequate data on 1BR, it is impossible to make a definitive comparison of impacts
associated with the bypasses of 1BR and 1B because (1) their alignments are through different
terrains; (2) the 1BR bypass is 1 mile shorter; (3) the numbers of people affected are not
known; (4) the design for the industrial bypass has not been selected; and (5) the differences
in time required to complete the bypasses. The staff feels that there is enough evidence of
support for the industrial bypass to warrant completion of the assessment of this proposed
alignment.

L.2.1 Traffic flow

The likely pattern of traffic flow on road alternative 1BR will be similar to the pattern
associated with alternative 1B. The applicant has not performed a license plate origin-
destination survey for the industrial bypass of 1BR. For this reason, the staff could not
make comparative assessment of the traffic flow associated with the bypasses of 1BR and 1B
in the impact area. The staff estimated that the number of vehicles that would divert from
the New York Thruway to the new Rt. 9W would be less than 50 vehicles per day (see
Sect. L.l.2). Although the applicant has not developed specifics for the 1BR bypass, the
applicant's design proposal includes curves to discourage use of this route. In the applicant's
view, this route serves as a "safety valve" to relieve overcrowded commercial segments of 9W,
where the level of service is already "D" or "E."

L.2.2 Safety

Road alternative lBR will have a level of safety somewhat better than alternative 1B because
many fewer diversions from the Thruway will occur. However, all other alternatives (2TB,
2T, III, and 2TR) will provide higher levels of safety than will 1BR. Alternative 1BR will
imrpove the delivery of emergency services along 9W, as well as within the Catskill area
(see Sect. L.l.2).

L.2.3 Access

It is the staff's opinion that the potential for scattered development along the new 9W is the
same as for road alternatives lBR and lB.

L.2.4 Traffic stimulus

The realignment of 9W under alternative lBR will stimulate traffic as does 1B, except that
Thruway diversions will be reduced. See discussions in Sect. L.5 for characteristics of the
railroad (industrial) bypass. The staff agrees with the applicant that this industrial bypass
will not divert as many vehicles from the Thruway as the 1B bypass (see Sect. L.l.4).
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L.2.5 Maintenance

The NYSDOT has agreed to accept the responsibility for maintaining the new relocation of 9W
in the Cementon area and the lB bypass. The staff assumes that NYSDOT would be willing to
accept the responsibility for the 1BR bypass, depending on design standards selected by the
applicant. Alternative 1BR is similar to alternative lB in the 8.5 miles of existing 9W will
be relocated east of the current alignment. Maintenance costs for the 8.5 miles of old
9W will be less than at present because of the diversion of traffic to 1B. The actual cost
to maintain old 9W and the industrial bypass are unknown at this time. The applicant has
decided to eliminate alternative lB from consideration if agreements to maintain old 9W
are not reached and to pursue either alternative 2T or III (discussed in following sections).
Since alternative 1BR is identical to 1B between Saugerties and Catskill, it is assumed that
the applicant will also eliminate 1BR from consideration unless maintenance agreements for
the replaced Rt. 9W can be made. The staff feels that 1BR is not a feasible alternative
unless maintenance agreements for old 9W are reached.

L.2.6 NYSDOT - arrangements and contributions

It is assumed that NYSDOT will accept the responsibility of maintaining relocated 9W between
Saugerties and Catskill, including the 1-mile industrial bypass. NYSDOT is not willing to
accept maintenance responsibility for this section of new roadway until PASNY has obtained
appropriate commitments from local governments for maintenance responsibility and jurisdiction
for those sections of Rt. 9W replaced by construction. PASNY has not been successful in
obtaining the required commitments from local governments, which leaves NYSDOT involvement
uncertain.

L.2.7 Bridges and overpasses

Alternative 1BR will require an overpass across (1) Lehigh's haul road, (2) Lehigh's pumphouse
road, and (3) the northerly GCNPP site entrance road. There are no bridges or overpasses
required with the construction of the industrial bypass.

L.2.8 Cost

The applicant has estimated the cost of construction for road alternative 1BR to be $27 to
$28 million (1976 dollars).

L.2.9 Land, homes, and businesses taken

The right-of-way property acquisition for alternative 1BR (150 acres, 10 homes, 6 businesses),
the potential loss of Hilltop House and Alsen School, and disturbance of Brick Farm (archaeo-
logical site) are identical to acquisition required for alternative 1B, except for the routing
of the Catskill Bypass. Alternative 1BR would require the acquisition of one additional busi-
ness as compared with lB, even though this alternative requires 12 less acres than does 1B.
For a description of the route of the Catskill Bypass, see Sect. L.5.

L.2.10 Impacts on Lehigh Portland Cement Company

Impacts are identical to those created by alternative 1B.

L.2.ll Aesthetic impacts

The aesthetic impacts from construction of lBr are identical to the aesthetic impacts of
1B, except for the substitution of the Catskill Industrial Bypass for the Catskill Creek
(Austin Glen) Bypass. These impacts are identical to those of alternative 2TR (see Sect. L.5).

It is assumed that landscaping can provide an acceptable visual quality along the 1BR industrial
bypass.



L-ll

L.2.12 Public services, tourism, and recreation

Alternative 1BR will not create adverse impacts on the infrastructures of the villages and
towns of the study area. The relocation of 9W and the addition of a permanent bypass of
Catskill will improve the delivery of emergency services for this section of Greene County.
Alternative 1BR will not adversely affect either tourism or recreational opportunities of
residents in the impact area. It is not anticipated that this road alternative will act as
a stimulus to tourism or recreation in Greene County.

L.2.13 Historical and archaeological impacts

The alternative 1BR alignment will require the taking of two structures of potentially
historical significance - Hilltop House and Alsen School - as well as intrusion on the edge of
a potentially significant archaeological site on the right-of-way (see Sect. L.l.13).

L.2.14 Noise and air pollution

Impacts from noise and air pollution associated with the construction of 1BR are identical to
the impacts of alternative 1B, except for the industrial bypass area. The impact of
constructing the bypass parallel to ConRail tracks at Catskill is unknown, but it is assumed
to be worse than those associated with the bypass of lB because of the proximity to higher
numbers of people in the business district of Catskill.

L.2.15 Local desires and legal positions

Local preferences regarding 1BR are known or believed to be as follows:

Village of Catskill - Board of Trustees voted 3-1-1 to support the Matteson (railroad) Bypass
through Catskill as a 9W re-routing (see Appendix J)

Village of Saugerties - opposes the section of lBR through their residential area, but is in
favor of BR from Saugerties to Catskill

Town of Saugerties - a town official is in favor of the lBR alternative, including the section
through the village of Saugerties

Ulster County Planning Board - opposes use of residential area in Saugerties and favors a
realigned 9W on a low priority basis (see Appendix J)

Hamlet of Cementon - some citizens now opposed to alternative 1BR, although the original
request for relocation originated here

Town of Catskill - some support identified in favor of both the 1BR bypass and the section
between Catskill and Saugerties

No legal body from Saugerties, Cementon, Catskill, Athens, or Greene County has taken a
position in favor of alternative 1BR; Sect. L.l.15 discusses the legal opposition to this
alternative. It is assumed that the applicant will be able to identify enough local support
to justify initiation of a detailed assessment of this alternative.

L.2.16 Temporary effects

1. Two to three months of major traffic delays on a 2-mile section of Rt. 9W during
construction

2. suspended particulates, dust, and gaseous pollution during construction

3. construction impacts on adjacent property owners for 18 to 24 months (estimate)

4. loss of patronage by businesses adjacent to transportation corridor
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5. loss of property taxes (exact amount not known)

6. significant disruption of the quiet residential area of the village of Saugerties

7. longer delays at intersections or longer travel times along links already at level of
service E not in the vicinity of the GCNPP

8. 18 months of significant traffic congestion in the vicinity of the proposed GCNPP

9. likely significant adverse impact on Lehigh Portland Cement Company's operation during
the simultaneous construction of road alternative 1BR and the GCNPP

10. damage to local roads and streets from additional traffic during construction of 1BR and
the GCNPP.

L.2.17 Permanent effects

1. New transportation corridor between Saugerties and Catskill, including an industr
bypass in Catskill

2. potential economic expansion for light industries in an area of Catskill currentl
planned for this use

3. potential new strip development along the 1BR route

4. loss of two structures of potentially significant historical value

5. disruption of potentially significant archaeological area on right-of-way

6. scattered land development of mixed types because of absence of land-use controls

7. higher accident rate on relocated 9W

8. loss of ten homes and six businesses (relocation currently unknown)

9. additional traffic increase because of diversion from New York Thruway to Rt. 9W

ial
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10. 19 spot intersection improvements

11. significant impact on land, home owners, and business owners within the impact area

12. Lehigh's loss of 63% of their land east of existing 9W

13. reduction of Lehigh's potential to expand operations

14. elimination of Marquette Cement Company's potential to expand toward the Hudson River

L.3 ALTERNATIVE 2TB - RELOCATION OF 9W AND A TEMPORARY CATSKILL CREEK BYPASS

L.3.1 Traffic flow

The staff assumes that the temporary private driveway from the Rt. 9W/Rt. 23A intersection
(Catskill) to the Rt. 23/23B interchange (Catskill) through Catskill Creek Gorge will sharply
reduce the amount of nonconstruction traffic diverting from the New York Thruway to Rt. 9W
under alternative 1B (all permanent roadway). Because use of this bypass under this alter-
native is restricted to construction workers, the increase in traffic on 9W heading south
during road and plant construction will probably be no more than 1100 vehicles daily. The
effect on traffic flow resulting from the construction of alternative 2TB is identical to that
of alternative 1B, except that traffic from the Thruway will not be diverted to 9W heading
south.
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L.3.2 Safety

Road alternative 2TB will have an improved level of safety in comparison with alternative 1B,
but still less than that of existing 9W. There will be fewer vehicles on the relocated 9W
with alternative 2TB than with alternative 1B (see Sect. L.3.1 above). In the staff's opinion,
alternative 2TB will not provide an improved level of safety (fewer accidents and mortalities)
over the existing roadway network in the impact area (see Sect. L.l.2 discussion about the
abnormally low level of accidents on existing 9W). The existing safety level could be lowered
because of unrestricted access on relocated 9W, where speeds and traffic volume will be higher.

L.3.3 Access and traffic stimulus

Access problems associated with road alternative 2TB and the location and volume of traffic,
as well as the effects of development, will be identical to those of alternative 1B, except
in the Catskill Creek Bypass area (see Sects. L.l.1, L.l.3, and L.3.1).

L.3.4 Maintenance

The staff concurs with the applicant that alternative 2TB is not feasible until maintenance
agreements for old 9W are reached with local jurisdictions (see Sect. L.l.5). The State's
yearly cost for maintaining relocated 9W between Saugerties and Catskill would be $47,300.
The amount of local financial responsibility to be assumed for sections of 9W not replaced
is unknown, but it is assumed to be less than is currently required to maintain those sections
because of the expected decrease in traffic.

L.3.5 NYSDOT - arrangements and contributions

The only difference between alternatives 2TB and 1B is that, under alternative 2TB, the
Catskill Bypass will be maintained by the applicant as a temporary private driveway (see
Sect. L.l.6).

L.3.6 Bridges and overpasses

See Sects. 3.8.2 and L.l.10.

L.3.7 Cost

The cost is estimated to be $26 million (1976 dollars).

L.3.8 Land, homes, and businesses taken

The right-of-way property acquisition for alternative 2TB (153 acres, 9 homes, 6 businesses,
and the loss of Hilltop House and Alsen School) and disturbance of an archaeological site are
similar to the acquisition required for alternative 1B. Alternative 2TB would require 9 less
acres of land than would lB and would require one less home and business. Acquisition costs
under this alternative are not known but would be less than the $833,000 estimated for
alternative lB. The amount of tax loss to local jurisdictions has not been calculated (see
Sect. L.1).

L.3.9 Impacts on Lehigh Portland Cement Company

Impacts are identical to those created by road alternative 1B (see Sect. L.l.10).



L-14

L.3.10 Aesthetic impacts

The aesthetic impacts from construction of 2TB are identical to the impacts of 1B, except that
the intrusion into Catskill Creek Gorge will be temporary. The bypass of Catskill will have
a minimal aesthetic impact on the residential area of West Jefferson Heights and Suburban
Way (same as alternative 1B). The removal of the bypass road will not immediately restore
the aesthetic character of the area because the roadbed and the open cut for the transportation
corridor will remain for years. The staff estimates that within 30 to 150 years, the scars of
this bypass would have been reduced by natural succession and regrowth, thus restoring the
aesthetic character of this area similar to preconstruction.

L.3.ll Public services, tourism, and recreation

There are no adverse impacts on public services, tourism, or recreation anticipated with the
construction of 2TB (see Sect. L.l.12).

L.3.12 Historical and archaeological impacts

The impacts created by alternative 2TB are identical to those of alternative 1B (see Sect. L.l.13).

L.3.13 Noise and air pollution

The impacts created by alternative 2TB are identical to those of alternative 1B, except that
with alternative 2TB, there would be an additional impact period at the end of GCNPP construction,
when the temporary Catskill Bypass would be removed. The staff assumes that the total pollution
impact associated with construction of alternative 2TB would be about the same as the impacts
associated with alternative 1B. Although less construction is required in building the tem-
porary Catskill Creek Bypass, more disturbance will occur when the temporary bridge and roadbed
are removed.

L.3.14 Local desires and legal positions

Stated local desires and legal positions that have been adopted regarding road alternative 2TB
are identical to the concerns described for alternative 1B (see Sect. L.l.15).

L.3.15 Temporary effects

The effects created by alternative 2TB are identical to those of alternative 1B, except that
with alternative 2TB, the Catskill Bypass from Rt. 9W/23A to Rt. 23/23B would be built as a
temporary construction road (see Sect. L.l.16).

L.3.16 Permanent effects

Effects created by road alternative 2TB are identical to those of alternative 1B except for
the following differences.

1. The Catskill Bypass will be a temporary construction road. Because this bypass will be
restricted to construction workers, the number of nonconstruction vehicles diverting
to relocated 9W coming from the north will be significantly less than under alternative 1B.

2. Nine homes and six businesses will be taken.

L.4 ALTERNATIVE 2T - THREE TEMPORARY DRIVEWAYS RESTRICTED TO
CONSTRUCTION-RELATED TRAFFIC

L.4.1 Traffic flow

The two temporary driveways connecting U.S. Rt. 9W to the GCNPP site will enable existing
local traffic to move unimpeded on the segments of 9W parallel to the temporary driveways
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constructed by the applicant. The intersections of both of these construction roads with
9W, however, will be major nodes of congestion. In the opinion of the staff, the applicant
should provide traffic control personnel and/or equipment to direct traffic flow at these two
intersections. The widening of 9W between the intersection of the construction road and 9W
and the intersection of 9W and 23A will help minimize traffic congestion along this 1.6-mile
segment. The temporary bypass between 9W/23A and 23/23B will provide the needed diversion of
construction worker traffic required to prevent adverse traffic impacts in the Catskill
area. The temporary bypass of Catskill (restricted to construction workers) will greatly
reduce the amount of other traffic that would divert from the New York Thruway to Rt. 9W if
the bypass were constructed as a permanent road corridor.

L.4.2 Safety

Road alternative 2T will provide a lower level of safety than will 2TB or 1B. The intersections
of both construction driveways with 9W will be very congested at plant shift-change times,
significantly decreasing the safety level at these two points, as well as several miles in
either direction from these points. The safety level in the Catskill area will be similar
under 2T and 2TB. 2T will provide a higher level of safety in the Catskill area than would
1B because there will be less vehicle diversion from the Thruway.

L.4.3 Access

Alternative 2T will not create problems of access onto Rt. 9W other than at the intersections
of the construction roads with Rt. 9W. Because 2T involves the use of temporary roads restricted
to construction-related traffic, there will not be development pressures for land owners along
these roads. If these private driveways are not removed at the end of the construction period,
however, pressures for scattered development of unzoned land may occur. The only two areas of
significant traffic impact that will occur are the intersections of the construction roads with
9W.

L.4.4 Traffic stimulus

See Sects. L.4.1 and L.4.3.

L.4.5 Maintenance

Maintenance agreements among NYSDOT, Greene County, Cementon, and Catskill will not be required
under this alternative. The applicant will maintain all three construction roads and has agreed
to repair all damage to local roads caused by construction traffic.

L.4.6 NYSDOT - arrangements and contributions

Alternative 2T will not require maintenance agreements between NYSDOT and any local jurisdiction.

L.4.7 Bridges and overpasses

Alternative 2T will not require an overpass across the Lehigh Portland Cement Company's haul
road as do alternatives 2TB and 1B. The bridge over Catskill Creek will be removed after
completion of the GCNPP.

L.4.8 Cost

The cost will be $21 million (in 1976 dollars).

L.4.9 Land, homes, and businesses taken

The right-of-way property acquisition for alternative 2T would consist of one home and one
business (Ilsley Upholstery). Hilltop House and Alsen School would not be taken under this



L-16

alternative. The status of the archaeological site is unknown. The cost of land and
property acquisition is unknown. Alternative 2T would require 105 acres of land, 57 acres
less than alternative lB and 47 acres less than alternative 2TB. The two properties to be
taken would cause minor tax loss.

L.4.10 Impacts on Lehigh Portland Cement Company

Alternative 2T will not require an overpass over Lehigh's haul road. This.alternative creates
less impact on Lehigh than either 2TB, 1B, or 1BR because of the absence of overpass
construction and the use of the roads by construction workers only.

L.4.ll Aesthetic impact

The long-term aesthetic impacts created by constructing alternative 2T are less than those
of either alternative 1B or 2TB because the Catskill Creek segment is temporary. The two
other driveways connecting the site to existing 9W would be temporary and could be removed
at the landowner's option at the end of the construction period. Providing the land owners
require the applicant to remove these two driveways after the GCNPP is constructed, the
aesthetic impacts would be minimal after 30 to 150 years. The Catskill Bypass (the third
private driveway), including the bridge over Catskill Creek, would be removed after completion
of the GCNPP if land owners so chose.

L.4.12 Public services, tourism, and recreation

Alternative 2T will not create adverse impacts on the public service capability of the impact
area. Under this alternative, delivery of emergency services will not be improved significantly
as it would by alternatives 2TB and 1B and may be temporarily adversely affected by congestion
at the two intersections. Alternative 2T will have no effect on tourism or recreational
opportunities within the southeast section of Greene County.

L.4.13 Historical and archaeological impacts

Hilltop House and Alsen School will not be taken if alternative 2T is chosen, and no other
designated or potentially significant structures will be affected. The archaeological site
near Brick Farm will probably not be affected by the route taken by the temporary driveway
to the site.

L.4.14. Noise and air pollution

It is assumed by the staff that the total impact associated with construction of alternative 2T
will be considerably less than with 2TB or 1B because of the type of construction required in
building the three temporary driveways. The 1-1/2-year construction period for 2T will be
significantly less than for either 2TB or 1B. Removal and regrading of the three roadways
will cause additional disturbance at the end of the plant construction period.

L.4.15 Local desires and legal positions

Local desires regarding alternative 2T are unknown, but they are assumed to be similar to those
regarding 1B. No local jurisdiction within the impact area has taken a position regarding this
alternative (see Sect. L.l.15).

L.4.16 Temporary effects

The impacts created by construction and use of alternative 2T would be significantly less
than those of 1B or 2TB. There will be an approximate 33% decrease in excavation and embank-
ment with alternative 2T because of the narrower road width (see Sect. 3.8.2). Unlike the
applicant's 10-year estimate (see Sect. L.3.10), the staff estimate is that about 30 to 150 years
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will be needed before the disrupted land will appear as it did prior to construction. The
following list summarizes the temporary effects expected from construction and use of road
alternative 2T.

1. construction impacts on adjacent property owners for about 18 months, including driveway
removal at the end of the plant construction period

2. suspended particulates, dust, and gaseous pollution during construction and removal of the
temporary driveways

3. significant travel delays near the intersections of the construction roads with 9W

4. less impact on Lehigh, Marquette, or Alpha operations than with 2TB, 1B, or 1BR.

5. damage to local roads and streets from construction-related traffic

6. significant traffic impact in the Saugerties residential area

7. temporary intrusion into Catskill Creek Gorge

8. higher accident rate on Rt. 9W during construction

9. loss of truck farming and open space in the Catskill Creek (Austin Glen) area for 8 to
10 years

L.4.17 Permanent effects

1. Major disruption and damage to Catskill Creek (Austin Glen) natural area

2. widening of 1.6 miles of 9W

3. 19 spot improvements similar to those for lB

4. loss of one home and one business

5. tax loss from removal of one home and one business

6. road improvement in the Saugerties area

L.5 ALTERNATIVE 2TR - TWO TEMPORARY DRIVEWAYS AND A PERMANENT CATSKILL INDUSTRIAL BYPASS

L.5.1 Traffic flow

The two temporary driveways connecting U.S. Rt. 9W to the GCNPP site will enable existing
local traffic to move as well as usual except for two short periods daily during shift change
at the 9W-2TR intersections. Local traffic will be unimpeded by additional worker traffic
on segments of 9W parallel to the temporary driveways constructed by the applicant. The
problems of congestion between Saugerties and Catskill that will occur with alternative 2TR
are identical to those encountered with 2T (Sect. L.4.1). The applicant has not performed
a license plate origin/destination survey for the industrial bypass of road alternative 2TR,
which is needed to complete this assessment. It is assumed that less than 50 vehicles of
nonconstruction traffic per day will be diverted from Rt. 87 to 9W. Although design standards
for this bypass have not been completed, the applicant's general proposal includes curves to
discourage large numbers of users. In the applicant's view, this route serves as a "safety
valve" to relieve overcrowded commercial segments of 9W in Catskill, where the level of service
is already "D" or "E."

L.5.2 Safety

Road alternative 2TR will provide a lower level of safety than will 2TB or 1B. 2TR will
improve the delivery of emergency services in the Catskill area. The number of vehicles
diverting from the Thruway and 9W north of Catskill (that are currently using the Thruway)
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is considered to be too low to have much effect on the level of safety provided by 2TR, including
the Catskill Bypass. Alternative 2TR will provide a higher level of safety in the Catskill
area than will 1B because of the decrease in vehicle diversion from the Thruway.

L.5.3 Access

Alternative 2TR will not create problems of access onto U.S. Rt. 9W, other than at the inter-
sections of the temporary driveway roads with 9W during construction of the GCNPP. Because 2TR
consists of limited sections of temporary roads and driveways that will be removed if requested
by the owner, the access problems that could occur along 9W are considered less likely than
with 1B or 1BR. However, since this new temporary road alignment will, like 2T, open up new
areas of unzoned land closer to the Hudson River, the potential for speculative development
will exist. Land-use controls should be enacted to require the complete removal of these
temporary roadways. Without some regulation, the staff assumes that limited development will
occur, which will cause a slight increase in access problems along existing 9W.

The bypass located parallel to the ConRail tracks is preferred by the staff over the 1B, 2TB,
or 2T bypass through Austin Glen (Catskill Creek). The industrial bypass is proposed to run
through an area suitable for industrial development and will provide Catskill the opportunity
to expand its limited industrial base. The staff does not anticipate a high level of demand
for industrial sites in the area of Catskill, but it does seem likely that a few light indus-
trial firms would consider this section of New York State for expansion of their market. The
design features of the industrial bypass and the designation of access points on this new
roadway must be interrelated with the existing road network, as well as the economic expansion
plans of Catskill. The staff urges the applicant and appropriate local authorities to begin
consultation on these details and objectives. The staff agrees with the applicant that a
Catskill bypass is needed for improved traffic flow to the plant site. The design of this
bypass should strike a balance between road purpose and local economic expansion goals
(Sect. L.l.3).

L.5.4 Traffic stimulus

The applicant has proposed to design the industrial bypass to (1) provide improved traffic flow
through Catskill; (2) deter significant nonworker use of the bypass by constructing the road
with curves; and (3) provide the opportunity for industrial expansion along this new corridor.

Alternative 2TR is not expected to significantly increase traffic in the impact area. During
construction, the increased vehicle volume of existing 9W and in Catskill will deter additional
use of the roads within the Cementon area (See Sects. L.5.1 and L.4.1).

L.5.5 Maintenance

Maintenance agreements will not be required for 2TR between Saugerties and Catskill since the
applicant will be solely responsible for the temporary driveways. It is assumed that the
industrial bypass will be maintained by NYSDOT or the village of Catskill, depending on the
design standards selected by the applicant. The issue of maintenance of the 2TR bypass should
be addressed in the applicant's assessment of this new 1-mile roadway. The cost of maintaining
the industrial bypass is unknown at this time.

L.5.6 NYSDOT - arrangements and contributions

Refer to Sect. L.5.5.

L.5.7 Bridges and overpasses

Alternative 2TR will not require bridges or overpasses.

L.5.8 Cost

The cost of 2TR is estimated at $22 million (in 1976 dollars).
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L.5.9 Land, homes, and businesses taken

The right-of-way property acquisition for alternative 2TR would involve two homes and three
businesses. Hilltop House and Alsen School would not be taken under this alternative. The
cost of land and property acquisition is unknown. Alternative 2TR would require about the
same number of acres as alternative 2T - 102 acres. Tax loss to local jurisdictions under
this alternative has not been calculated, but it may be significant because three businesses
are taken. Alternative 2TR is identical to 2T between Saugerties and Catskill but has the
permanent Catskill Industrial Bypass, the same as under alternative 1BR. One business is
located on the proposed bypass route.

Bypass (permanent) for alternative 2TR would run parallel to the west side of the ConRail
tracks through the southern portion of the village near 9W. It would be about 1 mile long
and located between the intersection of Rts. 9W and 23A and the Rt. 9W bridge over Catskill
Creek. This routing of the Catskill Bypass has been referred to as the Mattson Bypass, but
will be identified hereafter as the Catskill Industrial Bypass. The acquisition cost of
this alternative is not known, but it is estimated to be between $900,000 and $1 million.

L.5.10 Impacts on Marquette Cement Company and Lehigh and Alpha portland cement companies

Neither 2TR nor 2T requires a bridge over Lehigh's dock road, so there is less interference
with Lehigh's trucking operations. As a result of their narrower width, less excavation
of Marquette and Alpha soil piles would be required. No excavation of the Lehigh spoil pile
will be required, but since the entire spoil area is acquired, a new site for a spoil pile must
be found.

L.5.ll Aesthetic impacts

Aesthetic impacts associated with the alignment of 2TR are identical to the impacts of 2T
between Saugerties and Catskill. Also, the aesthetic impacts associated with the industrial
bypass of 2TR are identical to those of 1BR. The applicant has not assessed the existing
characteristics of the visual corridors along the proposed industrial bypass of Catskill.
The staff assumes that the view from and of the industrial bypass will be of a lower visual
quality when compared with the views associated with the bypass of 2T but of higher visual
quality than the Catskill business area it is designed to bypass (see Sect. L.4.ll).

L.5.12 Public services, tourism, and recreation

Alternative 2TR will not create adverse impacts on the public service capability within the
impact area. This alternative will provide improved delivery of emergency services in the
Catskill area. It is not anticipated that 2TR will adversely affect or act as a stimulus to
tourism or recreation within this section of Greene County.

L.5.13 Historical and archaeological impacts

Alternative 2TR will have no inpacts on historical or archaeological areas.

L.5.14 Noise and air pollution

The total impacts associated with construction of alternative 2TR between Saugerties and
Catskill will be identical to those of alternative 2T. Impacts created from construction of
the industrial bypass are assumed to be worse than those resulting from construction of the
1B bypass. It is not possible to make a definitive comparison of impacts associated with the
bypasses of lB and 2TR because of lack of data on alternative 2TR (see Sects. L.2.14 and L.4.14).

L.5.15 Local desires and legal positions

Local desires regarding alternative 2TR are unknown, but they are assumed to be similar to those
of lB for the temporary driveways located between Saugerties and Catskill. There is evidence of



L-20

some support for the 1-mile industrial bypass within the town of Catskill, and the Village of
Catskill Board has voted in favor of the railroad bypass for any proposed 9W relocation. The
1971 village of Catskill Comprehensive Development Plan (proposed) suggests a similar 9W
industrial bypass on the opposite side of the ConRail tracks. No action concerning this plan
occurred. No legal body from Saugerties, Cementon, Catskill, Athens, or Greene County has
taken a position in favor of alternative 2TR (see Sects. L.2.15 and L.4.15).

L.5.16 Temporary effects

The impacts created by the construction and use of alternative 2TR are identical to those
associated with 2T between Saugerties and Catskill. The staff estimates that 30 to
150 years will be needed before the disturbed land (corridor of temporary driveways parallel
to existing Rt. 9W) will appear as it did prior to construction.

L.5.17 Permanent effects

1. 19 spot improvements, including road improvement in Saugerties area

2. potential tax loss from removal of two homes and three businesses

3. new industrial bypass in Catskill

L.6 ALTERNATIVE III - PARK AND RIDE

Alternative III provides shuttle-bus service from six pickup points located to intercept the
commuting workers along their natural path in driving from home in the GCNPP site. Parking
lots would be constructed at the five pickup points with sufficient use to demand such
facilities. The applicant assumes that (1) no parking facilities would be provided for
manual workers at the site, (2) all nonmanual workers will drive cars, and (3) no fares will
be charged for the transit service. The staff assessed this alternative using both the
applicant's assumptions of a 2100-member work force, a peak year in 1981, and 3% growth, as
well as our assumptions of a larger work force (3000), a later peak year (1984), and a lower
growth rate (1%).

L.6.1 Traffic flow

Alternative III (Park and Ride) will decrease the level of service for roads lying within the
impact area when compared with current levels of service, since no new roadways will be created
but additional traffic (cars and buses) will be added. Whereas there are currently (1976)
eight deficient (E or F service level) roadway links, alternative III's addition of worker
traffic will result in ten deficient links in the 1981 peak year. If the larger work force
and 1984 peak-year assumptions are used, almost twice as many roadway links -15- become
deficient, which makes this alternative marginally unacceptable. Methods to bring the estimated
number of deficient links in 1984 back down to an acceptable eleven include (1) eliminating
workers' cars by requiring that the entire work force (not only manual workers) use the buses;
(2) additional highway spot improvements; and/or (3) alterations in work-force schedules such
as staggered work hours, two shifts, or a work-force ceiling. If a local growth rate of 1% is
used (with 3000 in 1984), the number of deficient links would be ten, also marginally acceptable.
Alternative III, in comparison with 2T, 2TB, and 1B, will provide a smaller increase in daily
traffic. The applicant assumes that alternative III creates the least impact on traffic flow
from construction-related vehicles during construction of the GCNPP.

L.6.2 Safety

Alternative III will slightly increase the accident rate for roadway levels within the impact
area. As compared with alternatives 2T, 2TB, and 1B, alternative III will cause the smallest
increase in traffic accidents. Alternative III eliminates the major problem of alternatives 2TB
and lB - the potential for a significant increase in accidents because of an increased number
of vehicles on an unrestricted roadway.
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L.6.3 Access

Alternative III causes no change when compared with the existing road network. Alternative
III would not create the potential for access-related problems inherent in the design of
alternatives 2TB, 1B, and 1BR.

L.6.4 Traffic stimulus

Alternative III would not stimulate additional traffic on the existing road network. The
increase in traffic flow created by this alternative would act as a deterrent to increased
travel on roads within the impact area. The flow of vehicles through the Saugerties residential
area is less with alternative III than the other alternative.

L.6.5 Maintenance

One of the main advantages of this alternative is that the necessity to reach maintenance
agreements with all jurisdictions within the impact area is eliminated. The applicant's
previous commitment to repairs of construction-related damage would still apply.

L.6.6 NYSDOT - arrangements and contributions

Alternative III will not require maintenance agreements between NYSDOT and any local
jurisdiction.

L.6.7 Bridges and overpasses

Alternative III will not require bridges or overpasses.

L.6.8 Cost

The applicant estimates the cost for alternative III during the middle years of the construction
project to be about $50 million, of which $6 million is for buses, $8 million for roadway
improvements, and $36 million for overtime pay (based on double time). These estimates do not
include additional expenses that would be required if the Park and Ride alternative were oper-
ating during the first and last years of the GCNPP. The staff does not agree with the applicant
that alternative III would be the most costly of all the road alternatives considered. Overtime
pay (portal to portal) is not provided for most construction projects similar to the GCNPP.
Conversations with nine area union business agents in December 1977 indicated their support for
van- and car-pool programs. All stated that they saw no problems with a Park and Ride program
to transport their members to the GCNPP site, and that extra pay would not be required.6

If overtime pay is eliminated from the estimate, the total cost would be about $15 to $17
million.

L.6.9 Land, homes, and businesses taken

Alternative III will not require the purchase of any homes or businesses. It is assumed that
about 10 acres of land will be leased for the temporary parking lots, thereby avoiding the
purchase of land and loss of property taxes. Land for a site entry road will be purchased
from Lehigh (about 8 acres).

L.6.10 Impacts on Lehigh Portland Cement Company

Alternative III will create the least impact on land use within the Lehigh impact area of all
road alternatives since only a short direct access road from 9W will be developed, and traffic
increases will be the smallest of all six alternatives.
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L.6.ll Aesthetic impact

There will be the minor temporary impact of five parking lots during the construction period.
There will be no other changes in the aesthetics of the existing road network.

L.6.12 Public services, tourism, and recreation

The staff agrees with the applicant that alternative III will not adversely affect public
services, tourism, or recreation. However, it will not provide the capability for improved
delivery of emergency services that is possible with 2TB or 1B.

L.6.13 Historical and archaeological impacts

Alternative III will not affect any historically or archaeologically significant structures or
sites within the impact area, providing that the site entry road does not cross any of the
archaeological sites.

L.6.14. Noise and air pollution

The staff agrees with the applicant that alternative III would create less noise and air
pollution than would alternatives 2T, 2TB, and 1B.

L.6.15. Local desires and legal positions

It is assumed by the staff, based on conversations with local residents and officials, that
local jurisdictions would prefer alternative III instead of 2T, 2TB, or 1B. No local jurisdic-
tion in the impact area (Saugerties, Cementon, Catskill, Athens, or Greene County) has taken a
position relative to alternative III (see Sect. L.l.15).

L.6.16 Temporary effects

The following list summarizes the temporary effects of alternative III.

1. construction of five parking lots (about 10 acres)

2. increased air and water pollution but less than from 2T, 2TB, or 1B

3. minimal increase in traffic on the existing road network

4. minimal increase in damage to local roads from construction-related traffic

5. minimal increase in the accident rate during the GCNPP construction period

L.6.17 Permanent effects

1. Eight spot improvements along existing roadways, including the upgrading of 1.65 miles of
the Malden Turnpike.

L.7 A RECOMMENDED ACCESS IMPROVEMENT: VII - RIDE SHARING, SPOT IMPROVEMENTS,
UNDERPASSES AND A PERMANENT CATSKILL INDUSTRIAL BYPASS

The road alternative proposed by the staff is a transportation system approach including portions
of same alternatives previously assessed as well as some new features. The components are
(1) van pooling and buses, (2) Park and Ride for cars, (3) major and minor highway improvements,
and (4) construction of a Catskill Industrial Bypass.

Although alternative III is acceptable under the applicant's assumptions of a 2100-member work
force and a peak year of 1981 (prevents significant impacts that would occur with alternatives
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1B, 2TB, lBR, 2TR, and 2T), it provides no permanent benefits other than spot improvements to
the impact area. In the opinion of the staff, the addition of major highway improvements
to the Park and Ride alternative (III) will result in a viable transportation alternative
that will (1) prevent negative impacts, (2) provide improvements to the existing transportation
network, and (3) cost about the same amount as the applicant's once-preferred alternative 1B.
This seventh alternative is offered as a suggestion deserving further analysis and not as a fully
tested or analyzed option.

The applicant estimates that existing arterial segments of U.S. Rt. 9W and ancillary roads in
the study area can absorb a total of 400 to 500 additional vehicles during the peak year of
construction before reaching unstable flow.7 It is also stated that 60% to 70% of the con-
struction workers traveling from the north would have to switch to van pooling before the
Catskill Bypass could be eliminated. The applicant assumed that the operational disadvantages
outweighed the advantages, and thus eliminated this alternative from consideration. Disadvan-
tages considered significant by the applicant included the following.8

1. low population densities of the surrounding area

2. long driving times which encourage single occupancy of private automobiles

3. van pooling as an urban phenomenon

4. natural turnover rate

5. loss of overtime opportunities

The staff disagrees with this analysis as a basis for eliminating van pooling as an alternative.
Benefits of van pooling to employees and the applicant should also be considered. Employee
benefits9 would include:

1. accessibility of a remote site, eliminating the need to relocate

2. estimated gasoline savings of $21 per week per employee (based on 90 miles per day
at $0.70 per gallon for 30 gal)

3. greater availability of car for use by family members

4. reduced risks and tension from commuting

Employer benefits9 shown in studies of the ride-sharing option include:

1. improved labor supply

2. reduced turnover of employees

3. increased punctuality

4. less travel time - increase in worker productivity

5. good public relations - concern for national and state priorities of fuel and energy
conservation

Community benefits would include (1) fewer in-movers and less stress on the housing market
and over-capacity local services and (2) less congestion on a deficient local roadway system.

In fact, studies based on the experience of others generally list the above-mentioned
disadvantages (1, 2, 4, and 5) as favorable conditions for organizing a successful van pool.
Ride sharing is practical, operable, and financially self-sustaining in the experience of 40
U.S. corporations (Corning Glass Works, General Motors, Sears, 3-M, etc.).

The most notable rural demonstration of this approach in the field of construction is TVA's
Hartsville van-pooling experiment. TVA's experience demonstrates the viability of ride
sharing as a technique to reduce the impact of heavy traffic and its resulting inconvenience
to the communities as well as the workers. According to the TVA program manager of commuter
transportation, the ride-sharing approach is "far more economical than building additional
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highway capacity to accommodate large increases in traffic volume."10 An additional benefit
of ride sharing is the reduced impact on schools and city services. Because individuals
can commute to their homes and place of employment, in-migration is reduced. In September
1978, the ride-sharing program at Hartsville used 130 vans to carry 1066 riders (8.2 riders
per van), 11 buses for 330 riders (30 riders per bus), and 1804 cars for 4149 riders
(2.3 riders per car). One major problem with the ride-sharing program at the Hartsville
nuclear construction project is that only 6% of the construction work force is transported
by bus. At Cementon, more emphasis should be placed on the bus component of ride sharing.
It is assumed that the farther the commuting distance, the more likely it is that workers
will participate in ride sharing ("Joint Hearing Transcripts," p. J-13908). The average
driving distance to the Cementon site will be 40 to 45 miles. This is 25 miles farther
than the national average and should stimulate a higher desire to commute by sharing rides
than would occur if the site were only 10 to 15 miles from a highly populated metropolitan
area. For ride sharing to be successful, the employer must provide both financial encourage-
ment and implementation of persuasive policies. Thus, in contrast to the applicant's position,
the staff considers van pooling to be a needed component in a transportation system that
would decrease the level of traffic impacts resulting from construction of the GCNPP at
Cementon. The staff concurs with the applicant that car pooling should also be encouraged
("Joint Hearing Transcripts," p. J-13908). But it is not-an essential component to this
alternative since no cars are allowed onsite. Van pooling and busing are the main components
of this system.

Components of the recommended road alternative for the GCNPP

In an attempt to avoid the high level of adverse environmental impacts that would occur from
constructing 2TR, 2T, 1BR, 2TB, or 1B and to provide some permanent benefits (unlike the
acceptable alternative III), the staff proposes an alternative for consideration. This
alternative, VII, has the following components.

1. Direct van pooling or busing workers from homes to the site would be encouraged and
subsidized by the applicant (target - 50% of total).

2. Busing all car-arriving workers from peripheral parking lots in Saugerties and Catskill
to the site; no cars allowed on site.

3. Making 11 traffic improvements to existing roadways the same as for van pooling.8

4. Rebuilding both hazardous 9W underpasses in Cementon.

5. Saugerties traffic flow problems rectified with bypass or some other solution.

6. Assessment and construction of an industrial bypass of Catskill (lBR or 2TR bypass),
the alignment of which would be based on the applicant's analysis of this highway corridor.

The staff considers that this mix of soft and hard improvements is a reasonable, flexible,
and effective solution to the problem of transporting a 2100- or 3000-person work force into an
area with a highly deficient existing road system, without creating the long list of adverse
impacts associated with most other access alternatives. The estimates of percentages of the
work force to be transported by bus, van, or car are given as suggested targets rather than as
firm limits, since the goal of reduced traffic volume can be achieved in a variety of ways.
The three sets of permanent improvements have a double benefit: They solve long-standing
inadequacies or hazards of the existing transportation system, make worker transportation
easier, and they leave the communities with a limited but important set of permanent benefits.

The cost of this proposed "optimum" access-road solution is estimated at about $26 million,
roughly equivalent to that of alternative 1BR, but much less than the applicant's $50 million
estimate given for the conditionally acceptable alternative proposed by the applicant: Park
and Ride (staff estimate of Park and Ride cost is $15 to $17 million if overtime pay is
not required). The additional cost of alternative VII beyond the staff's estimate of
ride-sharing costs (%$17 million) is the price of additional permanent improvements. Detailed
cost estimates need to be made. Cost components include:
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Cost
($106)

Ride sharing planning and management 4
(including transportation consultant)

Purchase and/or lease of buses and vans - 5

Rebuilding two underpasses 4

Eleven spot improvements; 8
parking lot leases

Catskill Industrial Bypass 5

Total 26

Mechanics of operation

1. The Power Authority of the State of New York (PASNY) would purchase buses and use union
employees as bus operators. Buses would be phased in based on the size of the work force,
worker residential location, transportation preference, efficiency of scale, etc. Service
would be provided free of charge to all employees.

2. PASNY would provide vans based on the numbers required to accommodate seasonal work-force
changes, worker residential location, transportation preference, efficiency of scale, and
to balance the ride-sharing system of buses, vans, and cars to avoid traffic impacts.

3. PASNY would complete computer matching of workers by residence location (group workers with
the type of transportation service most efficient for their residential location) and would
establish a method to inform workers of their options.

4. Workers who by choice or circumstance do not participate in the bus or van-pooling
arrangements must park in the peripheral parking lots and transfer to buses for the final leg
of the journey to work. No cars are allowed to park onsite.

5. Rebuild the existing underpasses on U.S. Rt. 9W near Cementon during the first year of
construction of the GCNPP. The staff estimates the cost of rebuilding both underpasses at
$4 million (1976 dollars).

6. Complete a transportation assessment of the industrial bypass alignment during the first
six months of construction of the GCNPP. This highway section should be designed to allow
both industrial development and commuter traffic.

7. All workers (manual and nonmanual) would participate in this ride-sharing system (bus, van
or car pool, or car).

8. Work hours would be staggered whenever possible (nonmanual, maintenance, clerical and
support staff, etc.) to decrease the peak-hour work traffic arriving or leaving the site.
The staff estimates that 168 workers could be assigned work hours other than 8:00 to 4:00.

9. PASNY should obtain adequate ride-sharing expertise to implement and operate this proposed
access improvement at Cementon.
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Appendix M contains support data for conclusions reported in Sect. 5.7. Section M.2
contains photographs similar to Fig. 5.14 except that two smaller cooling tower options are
represented as well (multiple towers are represented as one). Section M.3 contains original
photographs and photomontages of the various cooling tower options (see Sect. 5.7.2.2). Each
set of photographs is preceded by the observations of the staff's aesthetic analyst as to
the impact of the proposed Greene County Nuclear Power Plant (or just cooling tower and plume
in some cases) on the setting in that particular location. Figures M.3 through M.15 are
included; Figs. M.14 and M.15 are of the Athens location. Section M.4 explains the methodology
used for modeling the existing scenic quality of the area, and Sect. M.5 presents the results
and a discussion of these findings. Section M.6 contains maps portraying the viewsheds
around the Cementon and Athens sites for three different cooling tower options.
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Fig. M.1. Computer-drawn view from 70,000 ft, looking from northeast to southwest.
Topography (and cooling tower) exaggerated five times in the vertical dimension. Single
tower represents height of two 380- ft natural-draft cooling towers.

ES-4713

te ps s it-t n t t a i t

,$7

Fig. M.2. Computer-drawn view from 70,000 ft, looking from northeast to southwest.
Topography (and cooling tower) exaggerated five times in the vertical dimension. Single
tower represents height of four 171-ft, fan-assisted, natural--draft cooling towers.
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Fig. M.3. View looking southwesterly from east end of Rip Van Winkle Bridge. According
to the staff survey, the bridge is a favorite (16% of respondents) spot of local residents for
viewing the Hudson River. About 6200 vehicles per day traverse the bridge. The Cementon
cement plants are normally easily visible. The cooling tower of the proposed plant (about
6.0 miles away) would appear above the horizon, whereas the cement facilities do not. The
alternative of using two 380-ft towers does not eliminate the problem, and the resulting
plume is larger than the plume from the single 450-ft tower. The four 171-ft cooling tower
alternative does eliminate the horizon problem, and the plume is smaller than in the other
options. With this alternative, the towers and plume would be more in keeping with the
physical scale of the area's existing heavy industries.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.4. View looking north towards Cementon site from a residential area in the hamlet
of Cementon (1960 U.S. Census population: 600). The hamlet of Cementon is strongly tied
to the cement plant activity in the area. The presence of the power facility (about 0.75 mile
away), however, suggests an actual physical scale of industrial structures with which the
local residents are unaccustomed (based on interviews with local residents and use of the
visual preference survey conducted - see Sect. 5.7.4.1). Familiarity of new structures in
any environment is a keystone of local acceptability. Unusual form and novelty may please
or interest the occassional viewer, but rarely the permanent resident.

Photograph a is of the location in its current state; b through d have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
and d, four 171-ft fan-assisted natural-draft towers.
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Fig. M.5. View looking southwesterly from the east side of the Hudson River, north of
Germantown. The proposed power plant would be less than 2 miles away from this site. This
photograph shows the rural, pastoral nature of Columbia County opposite the power plant. The
power plant site has a wooded appearance. The Marquette barge terminal is visible on the
extreme right. The cooling tower extends significantly above the horizon. The staff feels the
scale differential with parts of the existing cement facilities visible here is readily
perceived.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.6. View from Germantown (Rt. 96, in front of Germantown Central School) looking
west across Hudson River. The proposed power plant would be about 1.5 miles away from this
site. Germantown had a 1970 U.S. Census population of 1782. The scale of the proposed cooling
towers is clearly different from that of the Alpha Portland Cement Company located south of
the plant site. The cooling tower will be visible above the Catskill Mountains from this vantage
point.

The Catskill Mountains dominate the existing landscape in this photograph. R. Burton
Litton, Jr., a landscape architect, has written an evaluation of the landscape dominated by
a single element:

"In the feature dominated scene, lines of visual tension or attraction should
converge upon the single element or upon the grouped elements. Equally important,
surroundings should be definitely subordinate. The size of a landmark in relation
to its surroundings (its scale), the distinction of its configuration, and its
juxtaposition with adjacent forms or planes establish the area of subordinance.
We see, therefore, that a feature has a sphere of influence that needs to remain
intact or that can tolerate only certain changes without deterioration of the
composition."1

Looking at these two pictures, believed to be typical of most middle-distance views from the
eastern shores of the Hudson, it can be determined that the Catskill's sphere of influence has
been invaded. The staff feels the proposed cooling tower does exactly this and sets up a
situation of codominance. Codominance occurs when two major features are present in a
landscape. A U.S. Forest Service publication describes the results of codominance:

"Codominant . . . features often produce a symmetrical composition that does not
blend with the characteristic landscape. Visual competition between like features
distracts the viewer and provides a landscape inferior to one of single dominance." 2

The symmetry here is one of visual effect rather than physical similarity. Two massive forms
compete for the viewer's attention. Often a tension, an imbalance is created. Most observers
are more comfortable with a single clear dominant element together with subordinant elements
enhancing the landscape.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.7. View looking southwest across the Hudson River from the eastern shoreline north of Germantown. The proposed power
plant would be about 1.5 miles away from this site. This is a view comparable to one the river recreationists might have. Previous
comments regarding scale and codominance apply here. The Penn Central Amtrack railroad lines are behind the viewer. They carry
an estimated 55,000 passengers per month along this stretch of the valley.

Photograph a is of the location in its current state; b shows one 450-ft natural-draft tower superimposed.



Fig. M.8. Panoramic view from Germantown residential area looking towards the west. Previous comments regarding scale and
codominance apply here also. The applicant contends that the power plant will provide a focus for the cement plants and will become
a dominant structure among simple, constrasting geometric forms assembled into a coherent, uniform whole. The three cement plants
now stretch out over a 1.75-mile length of the Hudson River's west bank. The staff feels that the power plant fails to tie together
these industrialized segments of the river for the following reasons.

1. This nearly 2-mile stretch of river is not all heavily industrialized, as can be easily seen in Fig. M.8b. Rather than
unifying an industrialized river segment, the power plant would industrialize one of the wooded interstitial segments of
a rural industrial area.

2. The size of the cooling tower is so much greater than the cement plants and their smokestacks that, rather than tying them
together, it dwarfs them.

3. The physical shapes of the cooling tower and domed containment vessel are so dissimilar to any of the cement plant structures
as to negate any unifying effect.

Photograph a is of the location in its current state; b shows one 450-ft natural-draft tower superimposed.
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Fig. M.9. View looking south from a residential area in the southern part of the village
of Catskill (1970 U.S. Census population: 5317). The power plant is about 4.5 miles away.
The staff feels the aesthetic impact of the plant in Catskill is minimal.

Photograph a is of the location in its current state; b through d have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
and d, four 171-ft fan-assisted natural-draft towers.
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Fig. M.10. View looking south from St. Anthony's Friary in the village of Catskill. The
staff considers that the aesthetic impact-from this vantage point is greater than from other
areas of Catskill due to the elevation and the nature of the context (presumably meditative)
here.

Photograph a is of the location in its current state; b through d have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers; and
d, four 171-ft fan-assisted natural-draft towers.
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Fig. M.ll. View looking southwest from the Olana historical site, about 6 miles from
the proposed power plant. About 70,000 people per year visit Olana, the estate of Hudson
River School painter Frederic Edwin Church. Church called this view "the bend in the river"
and painted it at least thirty-five times. One of the paintings, Winter Scene, Olana, was
acclaimed by John Howat (Curator of American Painting and Sculpture, Metropolitan Museum
of Art, New York City)3 as coming "as close to perfection as anything done by American artists
painting in the field."3

The general historical importance of this view is described in detail in ref. 4. Suffice
it here to mention that this is a classical view, one of classical composition. Frederic
Church aligned the whole architectural and landscape architectural sequences and orientation
of the house and grounds to culminate with this view. In picturesque romantic tradition,
he framed it repeatedly - with trees and bushes, doors, and windows. The view has been called
"one of the best of the Hudson and Catskills" by Robert Boyle.5 Russell Lynes, a former
editor of Harper's, called it "the finest view in the eastern United States."6 Art historian
David Huntington of the University of Michigan has said, "It [Olana] has one of the most
spectacular views of any house in the eastern half of this continent."7 Photographs of this
view have appeared in Progressive Architecture, the Conservationist, Life, American Heritage,
Antiques, and in Howat's book, The Hudson River and its Painters. It has also been
photographed by NBC for television.

The fact that the view is currently so highly acclaimed and has been so frequently
featured for its rare scenic quality contradicts the contention that the cement plants have
significantly deteriorated the quality of this view. At the distance of nearly 6 miles,
only on the clearest of days can one see more than the smokestack plumes from these plants.
The proposed power plant, however, is so much larger than the cement plants that its cooling
tower would still be easily seen even on those hazy days when the plants are not discernible.
The power plant's cooling tower plume would be so much bigger than the plumes from the
cement plants' smokestacks that attention would likely be drawn to the power plant by the
plume alone. (See ref. 4 for a more thorough discussion of the current quality of the Olana
view.) It is not known on how many days of the year the view from Olana is a hazy one. It
is assumed that Olana is most heavily visited in the summer months and most likely in the
afternoon, when the power plant plume would be at low visibility in terms of the sun angle.
Toward sunset, a time of high visitation, the power plant would not be as noticeable as it
would be in the morning hours, due to lower plume visibility and general silhouetting of the
plant's structure. As twilight progressed, however, the blinking safety strobe lights would
highlight the plant and would likely disrupt, to some degree, observance of the sun setting
over the Catskills.

It is at middle distances such as this in the view from Olana to the proposed plant that
the parts of the landscape begin to form a coherent whole - hills becomes ranges and trees
become forests. Because the scene begins to work as a whole, harmonious or incongruent
interaction of the parts often do not show up until the observer moves back to these middle
distances. Conflicts in shape, scale, color, or form will be most visible here. For this
reason, the aesthetic analyst very critically observed this and other photographs from these
distances and used these distances in the selection of photographs for the visual preference
survey (Sect. 5.7.4.1).

This view has strong focal aspects due to the convergence of land forms and water-land
edges near its center, where the cement plants are located. The eye is naturally led to this
dominant focal point. In a U.S. Forest Service publication, the importance of such a focal
point is stated:

"From the standpoint of 'aesthetics, sites such as this [focal. landscapes in general]
are ideal for historical monuments, memorials, visitor centers, or other objects the
land manager wishes to bring to the attention of viewers. It is one of the worst
possible locations for a visually distasteful object." 8

The fact that the Cementon location is so sensitive as a focal point and yet so generally
acclaimed for its current quality - despite the cement plants' presence - suggests that the
area is near a threshold level in terms of its capability to absorb further development
without significant visual degradation. It is the staff's position that this view is one of
extremely high scenic quality (its historical importance is treated in Sect. 5.7.3) and that
further development on the scale of the proposed power plant would degrade the view beyond a
critical threshold level. The result would be a very serious deleterious impact on a view
nationally important for its scenic beauty and historical meaning.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.12. View looking east across the Hudson Valley from atop the Catskill Mountain
escarpment. Location is about 0.25 mile north of the site of the former Catskill Mountain
House, about 7 miles from the proposed power plant. The photograph was taken at the North
Lake State Camp, a 128-acre facility with 130 campsites and facilities for picnicking,
swimming, boating, and hiking.

The Catskill Mountain House, America's first mountain resort, was its most famous and
popular resort for 30 or more years. It was a central gathering spot for writers and artists
of the Romantic Movement. Located near Kaaterskill Clove and its picturesque views, the
Mountain House capped the visitor's experience with its sublime view over the Hudson Valley.
The view from the Mountain House has been acclaimed at various times by various authors as
the finest in the Catskills, the Hudson Valley, and the whole Eastern Seaboard. In its heyday,
it was certainly one of the most famous vistas on the Atlantic coast. Washington Irving's
opinion was that the view from its lofty perch affords "one of the finest prospects in the
world." 9 James Fenimore Cooper suggested that it afforded a panorama of "all creation."9

Historian Roland Van Zandt found it not at all surprising that Cooper's Natty Bumppo considered
Pine Orchard (the Mountain House's site) "the greatest wonder of the American landscape. It
was Cooper's own settled opinion." 10 In The Pioneers, Natty Bumppo commented to Hawkeye that
the view of the Hudson River extended for 70 miles. 10 This is only a slight exaggeration.

The accolades for the high quality of the view from Mountain House did not cease with
the decline of the Romantic Movement, the discoveries of America's spectacular West, or the
advent of the twentieth century. A recent commentator noted that "it is the view that made
the Catskills famous"; and anyone visiting the scene in the middle of the twentieth century
can still agree with the American Geographical Society in saying that it "'can claim to be one
of the most inspiring views of the national domain east of the Rocky Mountains.'"' Robert
Boyle writes of the present-day Hudson River: "The Catskill Mountains are the dominant
feature of the landscape of the mid-Hudson region. . . . The views from the Catskills
themselves are superb . . . The finest is from the top of South Mountain, where the old
Catskill Mountain House used to stand. During the nineteenth century, seeing the view from the
Mountain House was a must for foreign travelers."1 2 The prospect is so high that on a clear
day one can see into Connecticut. The latest hiking trail guidebook to the Catskills claims
that the view from a nearby landmark, Sunset Rock, "offers one of the most impressive views
anywhere of the Hudson Valley."'3 The trails around the Mountain House were once the most
popular hiking trails in all North America.14 A New York State Historical Plaque marks the
former location of the Mountain House, explains its historical importance, and points out the
view. A short trail (0.2 mile) from the North Lake State Camp parking area leads to this
view.

It is the opinion of the staff that the visual impact of the power plant is considerable
even at this distance. The vista is a broad, undirected, panoramic view - unlike the Olana
view - which is framed to create the effects of a two-dimensional painting. Although the
North Lake view would be affected by the plant in only a small portion of its expanse, the
scale of the plant would most likely draw the observer's attention to that direction. The
real impact, however, is the total aesthetic one. At this distance and elevation, the cement
plants are barely visible. It is the staff's conclusion that addition of the power plant
would draw attention to this area and stamp this rural, pastoral view with the connotative
label of heavy industry.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.13. View looking northwest from the only west-facing turnout in the area on the
Taconic Parkway, about 10 miles from the proposed power plant site. This view of the pastoral
Columbia County landscape terminated by the Catskill Mountains is certainly disrupted even at
the distance of 10 miles. The contrast is exaggerated in this artist's rendering of the
cooling tower, but the tower and plume could still, at times, be prominent. It would be
reasonable to expect normal atmospheric haze to diminish the plant's visibility often at
this distance.

Photograph a is of the location in its current state; b through e have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
d, four 171-ft fan-assisted natural-draft towers; and e, three 59-ft circular mechanical-draft
towers.
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Fig. M.14. View from Parade Hill waterfront park in the village of Hudson (1970 U.S.
Census population: 8940), looking west toward the village of Athens and the alternative
(Athens) power plant site, about 3.5 miles away. The plant would be located on the west side
(backside) of the hill behind Athens. Parade Hill is a historical park dating back to the
eighteenth century. The area around the park (especially Warren Street in downtown Hudson)
has undergone considerable restoration. In the survey associated with the staff's aesthetic
impact evaluation, 43% of the respondents said they go to enjoy the view from the Hudson
waterfront at least once a year. The aesthetic advantages to having the power plant away
from the river are easily apparent in this view, but since Hudson is the largest community
in the area, the impacts would be heightened. The street grid scheme of Hudson is such that
the east-west streets do not align with views of the cooling tower.

Photograph a is of the location in its current state; b through d have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
and d, four 171-ft fan-assisted natural-draft towers.
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Fig. M.15. View looking northeast from the Rip Van Winkle Bridge toward the Athens site.
The power plant would be about 3.6 miles away (about the same location as that of Fig. M.3).

Photograph a is of the location in its current state; b through d have cooling towers
superimposed - b shows one 450-ft natural-draft tower; c, two 380-ft natural-draft towers;
and d, four 171-ft fan-assisted natural-draft towers.
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M.4.1 Areas of common scenic quality

The study area consisted of a site and the area within an 8-mile radius of it. This length
approximated normal critical visibility limits and included at least some of the Catskill
Mountains, a visually prominent presence in the region. Within this area, the landscape was
divided into areas having common scenic quality. Criteria for drawing these units were land
form and land surface character. The assumption was that a person standing within a unit
would experience about the same visual stimulation from anywhere within it but different from
that which might be experienced in any of the adjacent units. A landscape architect and two
geographers formulated these designations and defined 126 units, called common scenic quality
(CSQ) polygons. They are polygonal rather than smooth in shape because the areal units were
computer-stored by means of a gridded cell technique (Fig. M.16).

M.4.2 Landscape elements

Each of the landscape dimensions used as variables in this scenic quality assessment comes from
Zube's criteria (14 of 23 variables he identified as strong indicators of scenic preference).
Assumptions made come directly from the work of Zube and colleagues'5 ,2 0 and are based on the
experimental results of research with lay as well as professional subjects in a variety of
Connecticut River Valley contexts. (The staff assumed that the Hudson Valley and the Connecticut
Valley as compared here were sufficiently similar in physical character to make the conclusions
from Zube's studies applicable to the Hudson Valley context.) The 14 landscape elements chosen
are those for which data either existed or could be collected and do represent the most
important variables used. (The variables determined to be the most important are those which,
from regression analyses, were able to explain the most variability in a variety of scenic
preference responses.) Some of Zube's variables have been modified in this study to fit time
and data constraints. Topographic data came from digital records used by the Defense Mapping
Agency (DMA) and standard U.S.G.S. 1:24,000 topographic maps; land-use data came from the
applicant's Environmental Report and is based on the New York Land Use and Natural Resources
Inventory (LUNR).

The 14 landscape elements are described in the following.

1. Relative relief ratio - the range of vertical elevations (based on centroid elevations
for each 4.374-acre cell) per unit area. For a given CSQ polygon, the centroid elevations
for each cell were summed, and means and standard deviations for each CSQ polygon were
calculated. The relative relief, in feet, is equal to the standard deviation multiplied by
4. This number was then divided by the CSQ polygon's area to give the final relative relief
ratio. The assumption is that as the relative relief ratio increases, the scenic quality
of the polygon increases.

2. Mean elevation - the mean elevation of each polygon was determined by summing the centroid
elevations of each cell and dividing by the number of cells in the polygon. The assumption is
that as the mean elevation increases, the scenic quality increases.

3. Topographic texture - the degree of dissection of the land surface is determined by
subjectively assigning an interval value of 1 to 5 to each polygon based on a visual inspection
of the drainage character as depicted by contour lines on a 1:24,000 U.S.G.S. topographic
quadrangle. The assumption is that as the topographic texture increases, the scenic quality
increases.

4. Land-use diversity - the number of land uses within each polygon is divided by the polygon's
area. The assumption is that as this land-use diversity number increases, the scenic quality
increases.

5. Naturalism index - for each land use, a naturalism rating of 1 to 5 was subjectively
assigned. "Naturalism" refers to the extent a land unit resembles its native or natural state.
The converse might be a measure of the degree of urbanism or man's intrusion into the landscape.
For a given polygon, the naturalism rating of each land use within the polygon was multiplied
by its area, and the resultant numbers were summed. The assumption is that the higher the
naturalism score, the higher the scenic quality. (It recognized, of course, that well located
and sensitively designed development can enhance the scenic quality of an area and does not
necessarily represent a degradation; e.g., research shows that people generally prefer parklike
.scenes to scenes of raw wilderness.)
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6. Percentage tree cover - the amount of land in each polygon covered by trees (from the
land-use data) was divided by the amount of land in the polygon and multiplied by 100 to give
the percentage tree cover for each polygon. The assumption is that the higher the percentage
of tree cover, the higher the scenic quality.

7. Land-use edge density - the amount of edge (the border created by the meeting of two
dissimilar land uses) created by adjacent land uses within each polygon was divided by the
polygon's area to give a density value for each polygon. The assumption is that the greater
the land-use edge density, the higher the scenic quality.

8. Land-use edge variety - the number of different land-use edge types per acre within a
given polygon was summed. The assumption is that the greater the number of land uses, the
higher the scenic quality.

9. Land-use compatibility - for each pair of adjacent land uses, a visual compatibility rating
of 1 to 5 was assigned (based on the means of subjective determinations made by ten social
scientists). Within each polygon, the length of edge between adjacent land uses was
multiplied by the compatibility rating for each adjacent pair. The means of all these
products formed the land-use compatibility for each CSQ polygon. The assumption is that the
higher these scores, the greater the scenic quality.

10. Height contrast - for each pair of adjacent land uses, a score of 1 to 5 was subjectively
assigned on the basis of the difference in heights of the dominant elements in each pair.
This rating was multiplied by the length of edge shared by the adjacent pairs and then averaged
for each polygon to give a height contrast score. The assumption is that the greater this
score, the greater the scenic quality.

11. Grain contrast - for each pair of adjacent land uses, a score of 1 to 5 ("1" signifies
the largest difference in size) was subjectively assigned on the basis of the difference in
the size of the dominant elements in each pair. This rating was multiplied by the length of
edge shared by the adjacent pairs and then averaged for each polygon to give a grain contrast
score. The assumption is that the larger this score, the greater the scenic quality.

12. Spacing contrast - for each pair of adjacent land uses, a score of 1 to 5 ("1" signifies
the largest difference in spatial distribution) was subjectively assigned on the basis of the
difference in the spatial distribution of the dominant elements in each pair. This rating was
multiplied by the length of edge shared by the adjacent pairs and then averaged for each
polygon to give a spacing contrast score. The assumption is that the larger this score, the
greater the scenic quality.

13. Water edge density - the amount of land/water edge for each polygon is measured and
divided by the polygon's area to give a density value for each polygon. The assumption is
that as this land/water edge density value increases, the scenic quality increases.

14. Percentage water area - the percentage of water in each polygon was calculated by
dividing the water area by the polygon's area and multiplying by 100. The assumption is that
the higher the percentage of water in a given polygon, the higher the scenic quality.

M.4.3 Weights assigned and scenic quality calculated

Table M.1 gives a detailed account of the weighting and calculating schemes used. Essentially,
scores for each landscape element for each polygon were calculated and then given different
weights under different weighting schemes derived from the literature. This score times the
polygon's area gave a final measure of the scenic quality of a given polygon. An alternative
application of the total scenic quality score was to multiply that value for a given polygon
by the area within the polygon from which the cooling tower could be seen. By summing the
scores of either determination for the area around each site an assessment can be obtained
for (1) the relative scenic quality within a given radius of each site and (2) the relative
scenic quality, within a given radius of each site, of the land having visual access to the
cooling tower at each site.
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M.4.4 Weighting schemes

In their original research, Zube et al. had subjects rank photographs from 56 view stations
(later reduced to 46 by selecting only those views with 65-acre view areas). Regression
analysis showed that use of only 14 of the 23 landscape elements was sufficient to explain
65.5% of the variance. Of these, the top 6 elements accounted for 61.4% of the variance,
with each dimension accounting for about 3% or more of the variance. In later research, Zube
used more and different subjects, and he stratified selected views by subject categories. He
found that the level of explanation could be increased by using the 14 landscape elements and
the stratified views.

The first seven weighting schemes shown in Table M.l were derived from the Zube et al. studies.
The eighth uses no weights at all, and the ninth is a scheme proposed by the staff.
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Table M.1. Weighting schemes used to assess extant scenic quality

Scheme No. and source

1

Zube's 1st Connecticut River
Valley Study (N = 56)

2
Zube's 2nd Connecticut River

Valley Study

3
Zube's 3rd Connecticut River

Valley Study - unstratified
(N = 56)

4
Zube's 4th Connecticut River

Valley Study - unstratified
(N = 217)

5
Zube's 5th Connecticut River

Valley Study - high
naturalism stratification
(N = 30)

6
Zube's 6th Connecticut River

Valley Study - middle
naturalism stratification
(N= 71)

7
Zube's 7th Connecticut River

Valley Study - low
naturalism stratification
(N = 96)

8
Straight weights

9
Staff's best professional

judgment

Top landscape
elements used

Land-use compatibility
Absolute relative relief
Height contrast
Water edge density
Naturalism contrast
Land-use edge variety

Grain contrast
Mean slope
Length of view
Spatial definition
Area of view
Absolute relative relief

Land-use compatibility
Mean slope
Height contrast
Grain contrast
Spatial definition index
Naturalism index
Land-use edge density
Spacing contrast
Percentage tree cover
Topographic texture
Land-use variety

Naturalism index
Land-use compatibility
Water edge density
Mean elevation
Percentage tree cover

Naturalism index
Grain contrast
Spacing contrast
Land-use edge variety
Land-use compatibility
Topographic texture
Percentage tree cover

Mean elevation
Naturalism index
Grain contrast
Water area density
Land-use compatibility

Naturalism index
Water edge density
Land-use edge density
Absolute relative relief
Grain contrast
Land-use diversity
Percentage tree cover

Land-use compatibility
Naturalism index
Land-use diversity
Topographic texture
Relative relief ratio
Water edge density
Height contrast
Land-use variety

Percentage
variance

explained

27.5
13.8

8.9
5.5
2.9
2.8

23.7
16.9

9.7
7.4
6.5
4.8

23.6
9.8
6.7
4.1
4.1
3.1
2.2
2.0
1.6
1.2
1.6

37.5
3.9
3.1
1.5
1.3

16.4
7.7
2.2
2.1
1.5
1.3
1.1

11.3
11.0
4.1
1.9
1.7

16.2
12.1

3.2
3.1
3.1
2.1
1.4

Weights
applied

3.0
2.3
2.0
1.7
1.3
1.3

3.0

2.0

3.0

2.0
1.8

1.6
1.5
1.3
1.3
1.3

4.0
1.8
1.6
1.3
1.3

3.0
2.2
1.6
1.6
1.3
1.3
1.3

2.5
2.5
1.8
1.3
1.3

3.0
2.5
1.6
1.6
1.6
1.4
1.3

3.0
3.0
2.5
2.5
2.0
2.0
1.5
1.5
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Since land-use data were unavailable past a 5-mile radius, only the first three variables
were used to calculate scores for an 8-mile radius around each site. As shown in Table M.2,
the Athens site has about 12% more land with visible access to the cooling tower. Using either
of two land-form weighting schemes, the results are roughly the same. Both sites have
essentially the same extant scenic quality; the Athens site has slightly higher scores (2.2%
in scheme 1 and 1.2% in scheme 2). Figure M.17 shows the total scenic quality scores for each
polygon when the two sites are mapped together. When only land with visual access to the
cooling tower is considered, the Athens site (with 12% greater visible area to begin with)
has scenic quality scores 14.8% and 14.4% higher. This supports the conclusion that from
the perspective of the three land-form landscape elements, both sites are approximately
equal in scenic quality within an 8-mile radius. Using the criterion of whether or not the
cooling tower can be seen from a given point on the land, the results reflect greater visibility
at the Athens site due to its flatter topography.

Table M.2. Total scenic quality scores - using only three variables - for
the area within an 8-mile radius of Cementon and Athens sites

Weighting scheme 1 used a 0.5 weight to the mean elevation landscape element.
All other weights are 1.0.

Scenic quality score Athens's percentage

Cementon Athens difference from Cementon

Total area, acres 127,967.1 128,408.9 +0.3
Visible area, acres 80,305.8 90,486.4 12.7

Weighting scheme 1

Total area 1,565,000 1,599,000 2.2
Visible area 959,000 1,101,000 14.8

Weighting scheme 2

Total area 2,008,000 2,032,000 1.2
Visible area 1,218,000 1,394,000 14.4

With the same CSQ polygons, but at a 5-mile radius (Fig. M.18), the use of all 14 landscape
elements gives similar results (Table M.3). At this distance, the Athens site has 7.5%
greater visibility but 1.2% less land area. Nine different weighting schemes give results
that are all comparable. The Cementon site (with 1.2% greater land area) has slightly higher
scores for total scenic quality (from 0.7% less in scheme 9 to 2.7% greater in scheme 6).
When considering only area with visual access to the cooling tower, the Athens site (with
8.1% greater visibility) has from 9.0% to 11.0% higher total scenic quality scores. This
means that those land areas with visual access to the cooling tower are slightly (1% to 3%)
more scenic than the average land in the Athens area. Figure M.19 shows, by color, those
areas having visual access to either site and both sites and, by shading pattern, the scenic
quality of that land relative to the remainder of the land in the study area. In terms of
construction of the proposed plant at either site, it is easily seen from this map which
land areas are the most critical according to this analysis. The viewshed range for each
plant in this map extends 10 miles.

Figure M.20 shows the polygons with the five highest scores in the two study areas. The
darkest shade is the highest rated; the lightest shade is the fifth highest. This compilation
is based on the consistently high ranking of these polygons across all nine weighting schemes.

Due to data constraints, no attempt was made to assess the scenic quality from a given polygon
toward another polygon. Such an assessment would certainly have been a useful refinement of
the approach used and its omission represents a limitation on an interpretation of the results.
Another unattempted refinement is assessing the observer's setting would be to incorporate
estimates of what the potential observer is doing at the time, how long he will remain doing
it, what his expectations are, what he just did and what he'll do next, his state of mind, etc.,
as well as his life-style, experiences, biases, cultural background, etc.
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Table M.3. Total scenic quality scores - using all 14 variables - for
the area within a 5-mile radius of Cementon and Athens sites

See Table M.1 for an explanation of the weighting schemes and rationale applied

Scenic quality score Athens's percentage

Cementon Athens difference from Cementon

Total area, acres 49,934.6 49,326.5 -1.2
Visible area, acres 35,834.0 38,725.9 8.1

Weighting scheme 1

Total area 2,872,000 2,843,000 -1.0
Visible area 2,012,000 2,231,000 10.9

Weighting scheme 2

Total area 2,531,000 2,496,000 1.4
Visible area 1,770,000 1,964,000 11.0

Weighting scheme 3

Total area 3,160,000 3,092,000 -2.2
Visible area 2,215,000 2,430,000 9.7

Weighting scheme 4

Total area 3,009,000 2,932,000 -2.6
Visible area 2,116,000 2,306,000 9.0

Weighting scheme 5

Total area 3,012,000 2.933,000 -2.6
Visible area 2,117,000 2,307,000 9.0

Weighting scheme 6

Total area 2,882,000 2,803,000 -2.7
Visible area 2,017,000 2,210,000 9.6

Weighting scheme 7

Total area 2,966,000 2,934,000 -1.1
Visible area 2,085,000 2,306,000 10.6

Weighting scheme 8

Total area 2,085,000 2,058,000 -1.3
Visible area 1,459,000 1,618,000 10.9

Weighting scheme 9

Total area 3,533,000 3,507,000 -0.7
Visible area 2,485,000 2,756,000 11.0

Table M.4 shows a 10-mile-radius viewshed analysis (delineation of those lands from which the
cooling tower can be seen) for three cooling tower options at the two sites, broken down by
land and water units. The viewshed maps operate on topography alone. Increased visibility
from viewing points in upper levels of man-made structures are not considered, nor is decreased
visibility due to tree cover considered. The assumption is made that the basic rural nature
within the 10-mile radius of either site blurs any differences between the two sites in these
respects. The approximately 6% greater visibility within the Athens site holds consistent
for the 5- and 8-mile radii, continuing to reflect its flatter topography. The switch to
171-ft, fan-assisted, natural-draft cooling towers at Athens represents the only significant
difference in visibility between the two sites (39.7% at Athens vs 19.1% at Cementon). This
information is presented in maps in Sect. M.6.
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Fig. M.19. Five-mile radius around Cementon and Athens sites.
to a cooling tower at either site, and shading pattern shows scenic
water unit that has visual access to the tower.

Color indicates visibility
quality of that land or
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Table M.4. Viewshed analysis

Percentage of area visible:

Cooling tower option From land

Athens Cementon

From water

Athens Cementon

From land and water

Athens Cementon

Single, 450-ft,8 
natural draft 57.9 51.5 3.7 3.8 61.6 55.3

Double, 380-ft,' natural draft 53.1 45.5 3.5 3.7 56.5 49.3
Four, 171-ft,8 fan-assisted, natural draft 37.4 15.8 2.3 3.3 39.7 19.1

'Computed by a 10-mile-radius survey from the tower position and by using cells. Center cell dimensions: 376.938'
(E-W), 505.414' (N-S); 4.374 acres.
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N.1 INTRODUCTION

Appendix N contains the methodology and information used to reach the conclusions expressed in
Sect. 5.7.4.2. The appendix includes the survey itself, a figure displaying the forty photo-
graphs arranged by descending mean scores, and supporting data tables. The following eight pages
reproduce the original survey.

N.2 METHODOLOGY

The choice of black and white photographs as valid representations of the real landscapes has
been researched and proved acceptable.'-4  The decision to use photographs as surrogates for the
actual scene was made after considerable thought. There are obvious logistical problems with
taking subjects to real sites and, if one could (and the weather, lighting, subject enthusiasm,
etc., never changed), one still would not have a power plant to look at in the actual proposed
location. Tethered weather ballons at the height of the top of the cooling tower have been
tried in some studies, but this hardly replicates the bulk of the tower or even suggests a
plume. In this age of photojournalism and television, people are used to two-dimensional
pictures as portrayals of their three-dimensional world. David Lowenthal, a cultural and his-
torical geographer experienced in perceptual research, voiced some additional concerns:

"Pictures never replicate reality; they collapse three dimensions into two, present
landscapes at scales smaller than they normally appear, frame or edge boundaries
artificially, distort background and side areas, abstract visual from other sensate
experience, and exaggerate the picturesque perspective. Most photographs are meant
to be pictoral, and scenes deliberately posed and framed are inevitably viewed more
as pictures - that is, works of art - than in the myriad ways we regard landscapes.
Landscape judgments based on surrogates may conform with choices made on the site,
but the concurrence does not remove the distinctions."5

These considerations are somewhat offset by the results of researchers utilizing familiar land-
scapes (all photographs used are of local scenes). From his research, Clamp, an environmental
planner, comments: ". . . ordinary people make inferences far beyond the information that is
immediately apparent visually. The transparencies were always described as real places rather
than visual patterns, and individuals usually disregarded the specific choice of camera view-
point and considered each view as an example of a particular kind of landscape."6 Herzog,
Kaplan, and Kaplan, environmental psychologists, found that "when one does present photographs
of familiar places, the effect is to trigger the individual's concept or internal representa-
tion (Kaplan, 1973) of that place. Thus the reaction is not to the presented stimulus per se
but to a distillation of experience and knowledge about the place depicted."7 Upon reviewing
the approach employed, Lowenthal stated that ". . . the highly negative response elicited by
pictures of cooling towers constitutes as good evidence as one can get without actually building
them on the site."8

The use of a preference rating methodology has been well established as reliable, valid, and
theoretically meaningful by Rachel and Steve Kaplan, environmental psychologists at the University
of Michigan. They and their colleagues have successfully applied this technique with a wide array
of respondent groups in different environments. 9-13 The approach offers opportunities not only
to measure people's preferences, but to understand the underlying perceptual patterns and pro-
cesses contributing to their preferences.

The approach used was modeled in part after William Hammitt's doctoral dissertation on visual
preferences of recreationists in bog environments.10 The photographs chosen are from a broad
range of middle-to-long-distance views in Columbia and Greene counties. All photographs were
taken by the staff analyst at the same period (late April) of two succeeding years (1977 and
1978). An artist assisted in the superimposition of cooling towers and cement plants on sixteen
of the photographs. The Cementon site and Athens sites were included in this treatment. The
pictures show little or no vegetation around the tower which, if present, might soften and
shadow the intrusive abruptness as it appears in some photographs. The result was eight groups
of three photographs each (the actual scene as photographed, the same scene with a cooling tower
and plume, and the same scene with a cement plant) and sixteen other photographs. The photo-
graphs were reduced to 2 by 3 in., randomized, and printed by offset process.
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LANDSCAPE PREFERENCES IN THE MID-HUDSON REGION

The Oak Ridge National Laboratory in Oak Ridge, Tennessee is studying
what types of landscapes people in this region like to see and why they
like them. We are especially interested in learning how the construction
of a large industrial facility such as a power plant might affect the
scenic quality of the Hudson Valley in this region.

These pictures were all taken in the Greene and Columbia County areas.
Some have been retouched by artists to suggest possible future develop-
ments such as operation of new cement facilities or cooling towers like
those associated with electrical power generating plants.

Instructions

First, please look through the pictures quickly to get a general feeling
for what they are about. Then, go back and RATE EACH OF THE PHOTOGRAPHS
AS TO HOW MUCH YOU LIKE IT.

All you need to do is circle the number below EACH photograph to indicate
whether you like it:

1 = not at all

2 = a little

3 = somewhat

4 = quite a bit

5 = very much

There are a few questions at the back which will help us interpret the
ratings of the photographs and better understand the feelings and values
local residents attach to their surroundings. We appreciate your coopera-
tion in responding to these questions.

THANK YOU

Carl H. Petrich
Oak Ridge National Laboratory

Oak Ridge, Tennessee
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1. DO YOU HIKE, CAMP, OR PICNIC IN THIS REGION?

No Yes If yes, where

2. DO YOU HAVE A FAVORITE LOCAL VIEW OF THE HUDSON RIVER?

No Yes If yes, where

3. DO YOU TAKE PHOTOGRAPHS WHILE WALKING OR HIKING IN THE REGION?

No Yes If yes, do you prefer mostly:

buildings
people
landscape scenes
plants
mix of above

4. DO YOU EVER GO TO SEE LONG, DISTANT VIEWS OF THE LANDSCAPE IN THE
REGION?

No Yes If yes, where

5. HOW OFTEN HAVE YOU VISITED OLANA?

Never heard of it; Never visited; Once;

Once a year; More frequently.

6. HOW OFTEN HAVE YOU VISITED THE CLIFFS OVERLOOKING THE HUDSON VALLEY
AT NORTH LAKE STATE CAMP?

Never visited; Once; Once a year; More frequently.

7. HOW OFTEN DO YOU SPEND TIME AT THE WATERFRONT IN THE VILLAGE OF
HUDSON?

Never; Once; Once a year; More frequently.

8. HOW DO YOU FEEL THE AREA WITHIN GREENE AND COLUMBIA COUNTIES COMPARES
WITH THE REST OF THE HUDSON RIVER VALLEY BETWEEN NEW YORK CITY AND
ALBANY?

Not scenic; Less scenic than some other parts;

As scenic as most parts; More scenic than most parts;

The most scenic part; Don't know.
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9. ARE YOU OPPOSED TO THE CONSTRUCTION AND OPERATION OF A NUCLEAR
POWER PLANT IN CEMENTON? ; IN ATHENS? .

Please indicate the major reasons for your answer:

10. ARE YOU OPPOSED TO THE CONSTRUCTION AND OPERATION OF A COAL-FUELED
POWER PLANT IN CEMENTON? ; IN ATHENS? .

Please indicate the major reasons for your answer:

BACKGROUND INFORMATION

1. Occupation

2. Where did you grow up? (town) ; (state)

3. Where do you now live?

4. Sex: Female Male

5. Age at last birthday? years.

6. Highest year of school completed? (Please circle one)

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 +
Elementary High School College

7. Annual income: (Please circle one)

less than $5,000 $5-10,000 $10-15,000

$15-20,000 $20-25,000 greater than $25,000

8. How long have you lived in this region? years.

Do not live in this region

COMMENTS
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Respondents were instructed to preview the questionnaire quickly to get a feel for what the
photographs were about and then to indicate their preference for each photograph by circling
one of the five numbers below each. A five-point Likert14 rating scale (1 = "not at all";
5 = "very much") was used, with each respondent asked to "rate each photograph as to how much
you like it." The questionnaire was pretested on a group of engineers, architects, and social
scientists.

Participants were chosen randomly by approaching them on the streets, in restaurants, stores,
and parks of Catskill, Saugerties, Hudson, Germantown, Athens, Cementon, and Woodstock. A
women's group (the Fortnightly Club) in Catskill and workers at the Marquette cement facility
constituted two large separate groups. Questionnaires were also administered at the Olana
Historic Site and at North Lake State Camp. Respondents were usually quite willing to par-
ticipate, especially once they realized the survey was mostly pictures. Slightly negative
reactions to the questionnaire were met with in Athens, Woodstock, and Germantown. It has
been the history of this approach at Michigan, and again in this study, that respondents enjoy
rating pictures and the technique is neither too difficult for the young nor too demeaning for
the mature. If one-quarter or more of the pictures were left unrated, that response was dropped
from the survey (an occurrence in fewer than five cases). Several respondents (fewer than five)
rated all the pictures the same, and these responses were also dropped. A total of 154 valid
responses comprised the survey. About 75% of the people approached agreed to participate.

The questionnaire was administered on two weekday evenings, and a Saturday. The survey had a
satisfactory distribution of respondents by age, sex, income, occupation, education, time lived
in region, present residence, and where they grew up. (See Tables N.1-through N.15 for a
display of this and other information related to the survey results.)

Table N.1. Locations where visual preference survey was conducted

Locations Number of respondents Percentage of respondents

Catskill 75 48.7
(includes Marquette Cement
and Fortnightly Club)

Germantown 7 4.5
Olana 22 14.3
North Lake 12 7.8
Athens 4 2.6
Woodstock 5 3.2
Hudson 19 12.3
Saugerties 10 6.5

The original sample (N = 154) was subdivided into the groups listed in Table N.16 for analytical
purposes. Comparisions were made among these subgroups (Table N.17) by looking at the responses
to each picture and the pairs of responses in the case of the triads of pictures (e.g., "as is"
scene rating minus "with cooling tower" rating, "as is" rating minus "with cement plant"
rating, "with cooling tower" rating minus "with cement plant" rating). Significant differences
in responses to individual pictures or pairs of pictures were noted and compiled for interpreta-
tion. The subgroupings were made from demographic information supplied by each respondent or
from the nature of their answers to certain questions. For example, the "antinuclear" respond-
ents are those who were opposed to the construction of a nuclear plant at either site. Within
this group are those who expressed anti-nuclear power sentiments in their responses to the
open-ended comments. These constitute the "strongly antinuclear" subgroup, and the remaining
antinuclear respondents the "weakly antinuclear." As another example, the North Lake "likers"
are (1) those respondents who said they go there as frequently as once a year or more or
(2) those who listed North Lake as either their first or second choice on one of the open-ended
questions regarding recreational behavior.
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Table N.2. Reponses to recreational behavior questions on visual preference survey

Number Percentage
Question N Response of of

responses responses

1. Do you hike, camp, or 151 Yes 113 74.8
picnic in this region? No 38 25.2

If yes, where?
First choice 105 North Lake 29 27.9

Greene County/Catskills (general) 23 22.1
Columbia County (general) 6 5.8
Hudson Valley (general) 5 4.8
Olana 4 3.8
Kaaterskill Clove 3 2.9
Adirondacks 2 1.9
Windham 1 1.0
Other 31 29.8

Second choice 15 Hudson Valley (general) 4 26.7
North Lake 2 13.3
Olana 1 6.7
Columbia County (general) 1 6.7
Greene County - Catskills (general) 1 6.7
Other 6 40.0

2. Do you have a favorite local 148 Yes 102 68.9
view of the Hudson River? No 46 31.1

If yes, where?
First choice 94 Olana 16 17.0

Rip Van Winkle Bridge 15 16.0
North Lake 12 12.8
Athens 5 5.3
Catskill Mts. from East 4 4.3
West Point 3 3.2
Promende Hill in Hudson 2 2.1
Hyde Park 2 2.1
Other 35 37.2

Second choice 6 North Lake 1 16.7
Other 5 83.3

3. Do you take photographs while 152 Yes 91 59.9
walking or hiking in the region? No 61 40.1
If yes, do you prefer mostly 89 Landscape scenes 85 95.5

Buildings, people, plants, or a mix of 4 4.5
the above

4. Do you ever go to see long, Yes 109 74.1
distant views of the landscape No 38 25.9
in the region?

If yes, where?
First choice 97 North Lake 26 26.8

Catskill Mts. 19 19.6
Windham 12 12.4
Olana 10 10.3
Columbia County (general) 2 2.1
Greene County (general) 2 2.1
Other 26 26.8

Second choice 20 Catskill Mts. 6 30.0
Olana 4 20.0
North Lake 2 10.0
Windham 2 10.0
Columbia County (general) 1 5.0
Hyde Park 1 5.0
Clermont 1 5.0
Other 3 15.0

5. How often have you visited 151 Never heard of it 21 13.9
Olana? Never visited 27 17.9

Visited once 34 22.5
Visit once a year 17 11.3
Visit more frequently than 52 34.4
once a year

6. How often have you visited the 153 Never visited 40 26.1
Cliffs overlooking the Visited once 18 11.8
Hudson valley at North Lake Visit once a year 26 17.0
State Camp? Visit more frequently than once a year 69 45.1

7. How often do you spend time at 152 Never visited 68 44.7
the waterfront in the Visited once 18 11.8
Village of Hudson? Visit once a year '14 9.2

Visit more frequently than once a year 52 34.2
8. How do you feel the area within 149 Not scenic 0 0.0

Greene and Columbia counties Less scenic than some other parts 9 6.0
compares with the rest of the As scenic as most parts 33 22.1
Hudson River Valley between More scenic than most parts 57 38.3
New York City and Albany? The most scenic part 27 18.1

Don't know 23 15.4

eN r total number of responses given.
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Table N.3. Responses to questions about a nuclear power plant
on visual preference survey

Number Percentage
Question Na Response of of

responses responses

9. Are you opposed to the
construction and operation
of a nuclear power plant

In Cementon? 131 Opposed 104 79.4
Not opposed 27 20.6

In Athens? 123 Opposed 100 81.3
Not opposed 23 18.7

If you are opposed,
please indicate the major
reasons for your answer:

First reason 103 Health effects 22 21.4
Dangerous 16 15.5
Radwaste problems 12 11.7
Generally opposed to nuclear

power 10 9.7
Aesthetics 10 9.7
Plant too close to population 6 5.8
Other 21 20.4

Second reason 44 Aesthetics 11 25.0
Dangerous 10 22.7
Health effects 8 18.2
Radwaste problems 5 11.4
Other 10 22.7

Third reason 15 Dangerous 4 26.7
Radwaste problems 3 20.0
Aesthetics 2 13.3
Plant not necessary 1 6.7
Other 5 33.3

aN = total number of responses given.

N.3 RESULTS

The major problem in designing this type of aesthetic preference survey and interpreting its
results is the control of bias toward or against nuclear power. Cement plants were chosen as
comparable intrusions into various local environments because they represent heavy industry,
they make sense in terms of the regional economic base (oil refineries or steel factories would
not appear appropriate to the region, let alone any specific location), and they would represent
a taxable industry (where a coal-fired power plant might not). Since a coal plant probably
would have a cooling tower also, it was assumed that lay people could not discern the difference
between a coal and nuclear plant if both were portrayed (especially at the picture size
selected).

The survey purposely questioned respondents about their attitudes toward both nuclear and coal-
powered plants. About 80% of the respondents were opposed to the construction and operation
of a nuclear power plant at either Cementon or Athens; about 60% felt this way about coal at
either site (it is not known if lay people know that cooling towers would be used at coal plants).
Although it would be desirable to have a control for this prevalent anti-power plant attitude,
its dominance will necessarily affect the population's aesthetic judgment.

Cooling towers alone were used to assess the power plant's impact since the staff felt that at
the distances represented in the pictures the cooling tower and plume would be the dominant
source of visual impact. The front page of the survey informed respondents that "Some [pictures]
have been retouched by artists to suggest possible future developments such as the operation of
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Table N.4. Responses to questions about a coal power plant
on visual preference survey

Number Percentage
Question Na Response of of

responses responses

10. Are you opposed to the
construction and operation
of a coal-fueled power plant

117 Opposed
Not opposed

107 Opposed
Not opposed

70 59.8
47 40.2

68 63.6
39 36.4

If you are opposed,
please indicate the major
reasons for your answer:

First reason

Second reason

Third reason

103 Air pollution
Aesthetics
Dangerous
Coal is OK
Develop alternative energy

sources instead
Plant too close to

population
Plant not necessary
Other

19 Air pollution
Cost/benefit problems
Plant not necessary
Dangerous
Plant too close to population
Aesthetics
Coal is OK
Other

6 Air pollution
Aesthetics
Dangerous
Other

12
11
8
8

14.6
13.4
9.8
9.8

7 8.5

5 6.1
5 6.1

23 28.0

7 36.8
2 10.5
2 10.5
1 5.3
1 5.3
1 5.3
1 5.3
4 21.1

2
2

1

33.3
33.3
16.7
16.7

aN = total number of responses given.

Table N.5. Locations where respondents to the visual
preference survey grew up

(147 responses)

Where respondents Number of Percentage
grew up respondents of respondents

Local 76 51.7
Region 11 7.5
State 34 23.1
New England or 14 9.5

adjacent states
United States 9 6.1
Foreign 3 2.0

In Cementon?

In Athens?
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Table N.6. Respondents' occupations
(146 responses)

Occupation of Number of Percentage
respondents responses of respondents

Professional-technical 32 21.9
Manager-proprietor 14 9.6
Clerical and sales 20 13.7
Craft-foreman-service 19 13.0
Unskilled worker 13 8.9
Housewife 24 16.4
Retired 2 1.4
Student 12 8.2
Other 10 6.8

Table N.7. Respondents' ages
(145 responses)

Age of Number of Percentage
respondents respondents of respondents

Less than 20 years 11 7.6
20 to 24 19 13.1
25 to 29 17 11.7
30 to 34 29 20.0
35 to 39 8 5.5
40 to 44 16 11.0
45 to 49 11 7.6
50 to 54 12 8.3
55 to 59 13 9.0
60 and over 9 6.2

Table N.8. Respondents' sex
(150 responses)

Sex of Number of Percentage
respondents respondents of respondents

Male 74 49.3
Female 76 50.7

Table N.9. Respondents' residential locations
(145 responses)

Where respondents Number of Percentage
live now respondents of respondents

Athens 4 2.8
Cementon 4 2.8
Catskill 49 33.8
Hudson 16 11.0
Germantown 6 4.1
Other local area 34 23.4
Region 13 9.0
State 12 8.3
Other 7 4.8
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Table N.10. Duration of local residence
(130 responses)

Time respondents Number of Percentage
have lived in
the region respondents of respondents

1 to 2 years 7 5.4
3 to 5 14 10.8
6 to 10 11 8.5
11 to 20 26 20.0
21 to 29 20 15.4
30 to 39 16 12.3
40 to 49 19 14.6
50+ 17 13.1

Table N.11. Respondents' income levels
(128 responses)

Income of Number of Percentage
respondents respondents of respondents

Less than $5,000 23 18.0
$5,000 to $10,000 24 18.8

$10,000to $15,000 29 22.7
$15,000to $20,000 16 12.5
$20,000 to $25,000 17 13.3
More than $25,000 19 14.8

Table N.12. Respondents' highest educational levels
(149 responses)

Educational Number of Percentage

respondents respondents of respondents

Elementary (grades 1-8) 6 4.0
Some high school 18 12.1
High school-graduate 38 25.5
1 year college 15 10.1
2 years college 16 10.7
3 years college 9 6.0
College graduate 26 17.4
1 year graduate school 8 5.4
More 13 8.7
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Table N.13. Factor analysis of responses
to photographs

Factor 1 Factor 2
"Cooling Tower" "As Is"

Photograph Factor Photograph Factor
No. Loading No. Loading

16 0.66 38 0.68
7 0.54 4 0.60

11 0.80 13 0.70
18 0.74 5 0.60
31 0.84 32 0.60
25 0.83 9 0.76
26 0.70 12 0.62
21 0.82 33 0.62

new cement facilities or cooling towers like those associated with electrical power generating
plants." The mean scores for all the pictures (Table N.18) show that the respondents rated
the cement plant pictures (both real pictures and superimposed cement plants) considerably
higher than the cooling tower pictures. When only the subgroup "not antinuclear" is considered,
the results are comparable.

The staff assumed that the existing landscapes, the scenes with the cement plants superimposed,
and the scenes with the cooling towers superimposed were all being judged for their intrinsic
viewer preference. It appeared from the results that the respondents considered the existing
landscapes and the cooling tower scenes unidimensionally. It was hypothesized that they
responded to each photograph as if a single element predisposed them to a certain preference.
To test this hypothesis statistically, a varimax factor analysis was performed on the eight
triads of photographs (see Table N.13). All eight cooling tower photographs loaded significantly
on factor 1, which accounted for 60.8% of the variance. Factor 2 (29.7% of the variance) was
composed of six of the eight existing landscapes (the two not included were the two most
unnatural and cluttered scenes) and of two cement plant photographs (the two where the super-
imposed cement plants are so small that viewers may have responded to the photographs as if
they were nearly unchanged). The cement plant photographs apparently have multidimensional
aspects which are beyond the scope of this assessment; i.e., when a viewer looked at each cement
plant photograph, he (from the statistical point of view) did not react solely to the presence
of a cement plant in giving his rating. The existing landscape scenes (with the noted excep-
tions) and the cooling tower scenes do "hang together" empirically. The staff, therefore,
dealt with these in its analysis with some degree of assurance that these factors were indeed
being interpreted unidimensionally.

Despite the results of the "not antinuclear" responses towards the cement plants and cooling
towers being overall comparable to the rest of the respondents, their ratings of the cooling
towers differed significantly from the "strong antinuclear" and "weakly antinuclear" subgroups.
The "strongs" showed lower ratings at the p < 0.0005 significance level for all eight photo-
graphs. The "weaks" showed lower ratings at the p < 0.01 level for seven of the eight photo-
graphs and p < 0.1 for the remaining photographs.

The standard deviations for all respondents' ratings of each photograph are consistent with
the literature. Several researchers involved with landscape preferences report that they find
strong agreement among people on what they like rather than what they dislike.' 5'16 What they
like centers on rural settings and parklike scenes. The three photographs with the lowest
standard deviations can be so classified, as can six of the lowest eight. These same six also
received six of the seven highest mean evaluations (see Fig. N.l).

As mentioned previously, the cement plants cannot be referred to in the same way as the existing
scenes or the cooling towers. The subsequent comments should be interpreted with this caveat in
mind. The real cement plant photographs were responded to in roughly the same way as the super-
imposed photographs, loosely suggesting that the superimposition process did not introduce too
strong an artifact into the survey, if any. That the cement plants (real and superimposed) were
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Table N.14. Key of photograph location descriptions used in visual preference survey

Photo 1. Distant view in Catskill Mountains from Cornwallville Road, near East Durham

Photo 2. View from Rt. 23A, south of Catskill, looking to the east at Church's Hill; cement plant superimposed

Photo 3. View from private residence north of Germantown toward the Alpha cement plant

Photo 4. View from Walnut Lane, north of Germantown, looking north toward Church's Hill

Photo 5. View from Embough Road area, south of Catskill

Photo 6. View looking east from Highland Avenue in Catskill

Photo 7. View looking northeast from Rt. 9W, north of Marquette cement plant, cooling tower superimposed

Photo 8. View of JBM Ranch, south of Catskill

Photo 9. View looking southwest from Olana. Proposed (Cementon) site of Greene County Nuclear Power Plant

Photo 10. View from just above Columbia County Memorial Hospital's parking lot, looking to the west

Photo 11. View from Rt. 23A of historic Abel House, southwest of Catskill; cooling tower superimposed

Photo 12. View from Promenade Hill in Hudson looking west toward Athens; cement plant superimposed. Alternative (Athens)
site of Greene County Nuclear Power Plant

Photo 13. View from Embough Road area, south of Catskill, looking west toward Catskill Mountains

Photo 14. View from Rt. 145, East Durham area

Photo 15. View from Northern Boulevard area, North Germantown, looking west toward Marquette cemet plant and Catskill Mountains

Photo 16. View from Rt. 23A, south of Catskill, looking to the east at Church's Hill; cooling tower superimposed

Photo 17. View from Anchorage Road and landing, North Germantown, looking west toward Marquette cement plant and
Catskill Mountains

Photo 18. View from Walnut Lane, north of Germantown, looking toward Church's Hill; cooling tower superimposed

Photo 19. View from Rt. 23A of historical Abel House, southwest of Catskill; cement plant superimposed

Photo 20. View looking east from Rt. 9G south of Hudson

Photo 21. View looking southwest from Olana, cooling tower superimposed in actual position at the site of the proposed Greene County
Nuclear Power Plant

Photo 22. View from Embough Road area, south of Catskill; cement plant superimposed

Photo 23. View of Open Gates Antiques Shop from Rt. 23A, southwest of Catskill

Photo 24. View looking northeast from Rt. 9W, north of Marquette cement plant

Photo 25. View from Embough Road area, south of Catskill; cooling tower superimposed

Photo 26. View looking southeast from within Kaaterskill Clove, east of Haines Falls

Photo 27. View looking east from Rt. 9W of Marquette cement plant, north of Cementon

Photo 28. View from Rt. 23A, south of Catskill, looking to the east at Church's Hill

Photo 29. View from High Falls Extension Road near Palenville of Kaaterskill Creek

Photo 30. View from Walnut Lane, north of Germantown, looking north toward Church's Hill, cement plant superimposed

Photo 31. View from Embough Road area, south of Catskill, looking west toward Catskill Mountains; cooling tower superimposed

Photo 32. View from Promenade Hill in Hudson looking west toward Athens. Alternative (Athens) site of Greene County Nuclear
Power Plant

Photo 33. View looking southwest from Olana; cement plant superimposed. Proposed (Cementon) site of Greene County Nuclear
Power Plant

Photo 34. View looking east of Warren Street redevelopment from Promenade Hill in Hudson

Photo 35. View looking west toward Catskill Mountains from Northern Boulevard area, North Germantown

Photo 36. View from Promenade Hill in Hudson looking west toward Athens; cooling tower superimposed. Alternative (Athens) site
of Greene County Nuclear Power Plant

Photo 37. View looking northeast from Rt. 9W, north of Marquette cement plant; cement plant superimposed
Photo 38. View from Rt. 23A of historical Abel House, southwest of Catskill

Photo 39. View looking east from cliffs at North Lake State Camp

Photo 40. View from Embough Road area, south of Catskill, looking west toward Catskill Mountains; cement plant superimposed
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Table N.15. Categories of photographs used
in visual preference survey

Category Photograph Nos.

Unretouched scenes 28, 24, 38, 4, 13, 5, 32, 9

Scenes with cement 2, 37, 19, 30, 40, 22, 12, 33
plant superimposed

Scenes with cooling 16, 7, 11, 18, 31, 25, 38, 21
tower superimposed

Scenes with existing 17, 27, 3, 35, 15
cement plants

Table N.16. Distribution of survey respondents

Sub group Sample size (N)a

Local residents 113
Catskill residents 49
Non-Catskill residents 105
Nonlocal residents 32
Non-Catskill local residents 64
1-5 years regional residents 21
6+ years regional residents 109
11+ years regional residents 98
Respondents younger than 35 years old 76
Respondents 35 years old or older 69
Olana respondents 22
North Lake respondents 12
Olana and North Lake respondents 34
Not antinuclear respondents 27
Antinuclear respondents 105
Strongly antinuclear respondents 42
Weakly antinuclear respondents 63
Non-Olana and North Lake respondents 99
Olana-"liker" respondents 75
North Lake "liker" respondents 101
North Lake and Olana "liker" respondents 54
North Lake and Olana "nonliker" respondents 99
Olana "nonliker" respondents 78
North Lake "nonliker" respondents 52

aRelevant subtotals do not necessarily add up to the original
sample size (N = 154) because respondents sometimes left certain
questions unanswered.

rated consistently and significantly higher than the cooling tower pictures by all subgroups
strongly suggests a distinct tolerance or aesthetic preference for the presence of the cement
plants. One hypothesis which in part may explain this is that local people are familiar with
the cement plants and have learned to accommodate them. Cooling towers represent something
totally unfamiliar in the landscape. Whether cooling towers are less preferred because of their
size, their lack of scenic attributes, their nonfamiliarity, or all of these is impossible to
infer from this survey. Since the "not antinuclear" subgroup responded with a significantly
higher preference for cement plants, too, one can assume that more than an anti-nuclear-power
orientation is contributing to the lower preference.

The cement plants have been around a long time and have grown to their present size slowly.
There are many economic connections between the cement plants and the local citizenry that
affect feelings about the plants. The proposed power plant does not now have any of these
economic, physical, or temporal ties to the local communities. Over time, the economic
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Table N.17. Significant cross tabulations
made among respondent groups

1-5 Years in region vs 6+ Years in region

1-5 Years in region vs 11+ Years in region

35 years and older vs Less than 35 years

Local residents vs All others

Catskill residents vs All others

Catskill residents vs All nonlocals

Catskill residents vs All other locals
Antinuclear vs Not antinuclear

Antinuclear vs Not antinuclear vs Missing responses

Strongly antinuclear vs Weakly antinuclear vs Not antinuclear

Strongly antinuclear vs Not antinuclear

Strongly antinuclear vs Weakly antinuclear

Weakly antinuclear vs Not antinuclear

Olana respondents vs All others

North Lake respondents vs All others

Olana and North Lake respondents vs All others

Olana "likers" vs All others

North Lake "likers" vs All others

Olana and North Lake "likers" vs All others

Olana respondents vs Olana "likers"

North Lake respondents vs North Lake "likers"

Olana "likers" vs North Lake respondents

Olana respondents vs North Lake respondents

North Lake "likers" vs Olana respondents

Table N.18. Comparison of responses to photographs of cement plants, cooling towers,
and existing landscapes by respondent groups

Photograph subject

Group Number of Existing Landscae with Real Landscape with
respondents superimposed

landscape eme cement plant cooling tower
cement plant

All respondents 154 Xa 3.575 2.924 2.722 1.891
Range 4.641-1.900 4.395-1.706 4.313-2.007 2.132-1464

Not antinuclear respondents 27 Xb 3.453 3.212 3.184 2.644
Range 4.462-1.840 4.346-1.889 4.115-2.423 3.280-2.115

Antinuclear respondents 105 X 3.601 2.865 2.626 1.604
Range 4.683-1.823 4.405-1.667 4.355-1.919 1.992-1.315

Strongly antinuclear respondents 42 X 3.615 2.632 2.406 1.235
Range 4.857-1.667 4.405-1.381 4.512-1.690 1.476-1.048

X = mean of each photograph's mean recorded by that respondent group for that subset of photographs.
b Range = derived from the range of the respondent group's mean for each photograph within that subset of photographs.
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Fig. N.1. Survey photographs ranked in order of preference.
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ES-4745

Photo No. 29 X = 4.718 a = 0.781

Photo No. 13 X = 4.627 a = 0.917

Photo No. 23 X = 4.451 a = 1.045

Photo No. 35 X = 4.313 a = 1.018

Photo No. 9 X = 4.641 a = 1.004

Photo No. 26 X = 4.490 a = 0.951

Photo No. 33 X = 4.395 a = 1.074

Photo No. 1 X = 4.270 a = 1.162

Fig. N.1
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Photo No. 39 X = 4.150 a = 1.302

a

Photo No. 34 X = 4.020 a = 1.208

r

Photo No. 5 X = 3.947 a = 1.252

Photo No. 4 X = 3.888 a = 1.279 Photo No. 14 X = 3.820 a = 1.204

&. >

Photo No. 12 X = 3.791 a = 1.207 Photo No. 8 X = 3.625 a = 1.286

Fig. N.1 (continued)

r,

Photo No. 38 X = 4.099 a = 1.217
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Photo No. 32 X = 3.579 a = 1.379 Photo No. 30 X = 3.409 a = 1.346

Photo No. 10 X = 3.307 a = 1.279

Photo No. 19 X = 2.853 a = 1.416

Photo No. 22 X = 2.490 a = 1.301

Photo No. 40 X = 2.929 a = 1.469

Photo No. 15 X = 2.680 a = 1.413

Photo No. 17 X = 2.420 a = 1.297

Fig. N. (continue')
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Photo No. 20 X = 2.258 a = 1.257 Photo No. 3 X = 2.192 a = 1.253

Photo No. 36 X = 2.184 a = 1.476 Photo No. 6 X = 2.146 a = 1.240

Photo No. 21 X = 2.132 a = 1.422 Photo No. 27 X = 2.007 a = 1.205

Photo No. 31 X = 1.947 a = 1.384 Photo No. 24 X = 1.921 a = 1.237

Fig. N.1 (continued)
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Photo No. 28 X = 1.900 a = 1.085

Photo No. 11 X = 1.803 a = 1.234

Photo No. 2 X = 1.819 a = 1.145

Photo No. 37 X = 1.706 a = 1.088

Photo No. 25 X = 1.669 a = 1.065

Photo No. 7 X = 1.490 a = 1.014

Photo No. 18 X = 1.558 a = 1.048

Photo No. 16 X = 1.464 a = 0.980

Fig. N.1 (continued)
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interrelationships with the power plant and the host communities are not expected to develop
significantly; the plant will not grow slowly - three to four years' construction time will
bring its basic size into the valley; and the physical scale will most likely remain out of
character with this stretch of the Hudson Valley. As a basic guideline of sound landscape
planning, Diethelm suggested that "the scale and rate of development should be such that it
encourages and promotes community participation. Environmental alterations should be small
enough and slow enough to enable full comprehension and the assessment of probable consequences.1?
It appears that these few major elements of familiarity and acceptability that have permitted the
cement plants to be accepted by the local communities are missing when they consider the like-
lihood of accommodation to the power plant's presence. More importantly, since this plant is
proposed in an area of unique national heritage, whether people can accommodate themselves
to it as an undesirable intrusion or not is one question. Whether the intrusion should occur
in the first place is another.

The questions of accommodation and adaptation are linked by some to the modern and unusual
form of the proposed power plant and the interest it might generate by these traits alone.
Wohlwill, a landscape architect, sheds some light on these considerations:

Environments generally are experienced repeatedly, and, in fact, in many cases
represent a virtually constant context for particular segments of an individual's
life, whether around home, on the way to work and at work, or for his or her recrea-
tional activity. . . . The question thus arises: What is the capacity of an envi-
ronment to sustain a strong positive affective response following oft-repeated
exposure to it? Conversely, are strong negative responses to it similarly weakened,
if not neutralized? In other words, does familiarity indeed breed contempt,
i.e., a decrease in response, such as the concept of adaptation itself might
suggest? We lack the answers to this question at present, but common observation
suggests that in at least certain cases a particular type of environment becomes
the source of increasing effect, often invested with an reinforced by symbolic
significance attributed to it, as in the New Englander's affection for his hilly
landscape, or the Midwesterner's no less real sense of attachment to the vast open
spaces of his fields of corn or wheat....What limited research evidence we have,
furthermore, suggests that individuals are apt to prefer types of landscapes closely
resembling those to which they have become adapted . . .

"Almost by definition, novelty, incongruity, and surprise cannot be maintained for
any extended period of time as the individual develops familiarity with a given
environmental stimulus. . . . Consideration of the sustaining power of environmental
stimuli render all the more cogent the emphasis given . . . to such qualities as
harmony, balance, and fittingness or congruence, rather than their opposites,
since these would not necessarily change through repeated exposure."'8

Familiarity with a given landscape can cause an extra sense of loss in reminiscence of and
comparison with the familiar state. Price reports that "for those familiar with a scene, its
unspoiled value, its value after despoilment, and the loss caused by despoilment can all,
compatibly, be greater than for casual visitors."19

In support of the familiarity hypothesis is the finding that in every case, real or superimposed,
the local residents (N = 113) rated the cement plants higher than did the nonlocal residents
(N = 32). Additionally, the regional residents with six years' residence or more (N = 109) in
every case rated the cement plants, real or superimposed, higher than the more recent arrivals
(five years' residence or less, N = 21). In the case of locals and nonlocals, statistically
significant differences were observed in five of the thirteen photographs (three had p < 0.05,
two had p < 0.1). In the case of the long-term residents and newly arrived residents,
statistically significant differences were observed in six of the thirteen photographs (one
had p < 0.05, five had p < 0.1). These results are not that surprising since cement plants
have been in the region since 1825 and in the Cementon location since about 1900. The Catskill
residents were significantly more negative than other local residents in their responses both
to the cooling tower photographs and to the cement photographs.

From Table N.19 it can be concluded that those sites most capable of absorbing cooling towers
are those sites least liked. Preference ranking of these sites was degraded least by the
addition of cooling towers. Accordingly, the Cementon site would be degraded more than the
Athens site and is, therefore, less preferable than the Athens site for the construction of the
cooling tower. This conclusion is t) be interpreted with the knowledge that it is based on only
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Table N.19. Comparison of ratings of unretouched photographs with ratings
of superimposed photographs, all respondents

All values are mean scores for the pictures

Rating differences

. Cooling (As is minus
Photograph As is As is As isCooling (s wmr)

No. rating minus minus minus minusminusng minusCooling Cement Cement (As is minus
tower plant plant Cement plant)

9 (Cementon) 4.641 2.510 0.258 -2.267 2.252
13 4.627 2.687 1.712 -0.960 0.975
38 4.099 2.313 1.284 -1.068 1.029

5 3.947 2.283 1.432 -0.829 0.851
4 3.888 2.308 0.510 -1.839 1.798

32 (Athens) 0.579 1.420 -0.219 -1.636 1.639
28 1.900 0.427 0.062 -0.342 0.365
24 1.921 0.434 0.219 -0.211 0.215

one photograph from each site; however, the photographs are each from very critical and
important locations. The basic conclusion remains valid - the more attractive the site from
middle- to long-distance observer positions, the more damaged it is in the process of absorbing
a cooling tower. Jackson et al. report that a given increment of change in the scenic quality
will have more impact on a high-quality landscape than on one of less quality.20 Even though
the cooling tower might have a greater visual impact in certain unattractive (or less preferred)
landscapes, presumably the population would mind this less because these landscapes are. not
so highly regarded to begin with. Such was the philosophy behind the evaluation in Sect. 5.7.2.

From the written responses on the survey, the staff discovered a significant interest in both
Olana and the cliffs at North Lake State Camp (Table N.2). Nearly 45% of all respondents
(N = 151) visit Olana at least once a year. In Catskill (N = 48), 50% of the respondents said
they visit Olana more frequently than once a year. Of all respondents (N = 153) reported
visiting the cliffs overhanging the Hudson Valley at North Lake State Camp, 45.1% visited more
than once a year. For Catskill residents this value was 60.4%, with another 24% reporting
visits of once per year. North Lake was the most frequently mentioned place (26.8%) where all
respondents (N = 147) reported they go to see long, distant views of the region's landscape.
Olana (10.3%) was fourth mentioned. Olana was the most frequently named (17%) favorite local
view of the Hudson River by all respondents (N = 94); North Lake (12.8%) was third. North Lake
State Camp was the favorite choice (27.9%) in the region for hiking, camping, or picnicking
(N = 104).

The view from Olana had the second highest mean and highest median ranking of all photographs.
It had the fifth lowest standard deviation. Thus, there appeared to be universal recognition
and agreement as to the high scenic quality of the existing view from Olana. That the photo-
graph in the survey may be too small or hazy to portray the cement plant activity is a fair
criticism. The high local use of Olana, however, suggests that people know that particular
scene. In addition, the survey respondents at Olana, those who could see in person the view
and the cement plants, also gave the photograph their highest rating.

The view from North Lake received the ninth highest mean, while the view from the Hudson toward
the Athens site was rated seventeenth highest. (That the superimposition process did not seem
to introduce an alien element into the study is demonstrated here by the fact that the Athens
site with a cement facility received a higher rating [fifteenth highest mean] than the existing
scene.) The Olana view with a cement facility superimposed received the sixth highest mean.
Photograph 35, an existing cement plant facility view, received the seventh highest mean.

To repeat the conclusions from Sect. 5.7.4.2, the staff concludes from personal interviews,
newspaper articles, and the visual preference survey that the population who will likely be
doing the viewing of the proposed facility:

1. are likely to be strongly opposed to any type of power plant at either location
2. are likely to be strongly opposed to large natural-draft cooling towers in their landscapes
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3. have apparently adjusted through familiarity or some other mechanisms to the presence of
cement plants in their landscape

4. perceive their area of the Hudson Valley as having the highest scenic quality of any area
between New York City and Albany

5. strongly prefer the scenic quality perceived in natural or rural landscapes
6. recognize the view from Olana as one of at least outstanding regional scenic quality
7. are very fond of and very frequent users of Olana and the North Lake State Camp for

their long-distance vistas as well as for their recreational opportunities
8. perceive the proposed facility at Athens to be less of an aesthetic impact than it would

be at Cementon.

In view of these conclusions, it appears that the proposed facility is highly unwelcome and
inappropriate from the local resident's perspective. Aesthetics is important to these people.
The Athens site appears to be preferable to the Cementon site, but, again, neither is desired.
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The state of the art in modeling visible plumes from cooling towers is not well advanced.
The staff is aware of no available model that is presently capable of predicting plumes
accurately. One either picks the best model from among those available or develops a new one
designed to meet the specific criteria of the problem.

There are two basic issues in the prediction of seasonal and yearly distributions of plumes which
must be met. The first is the problem of modeling the plume under a given set of atmospheric
and tower conditions. The second is the specification or characterization of the ambient
meteorology at the geographic location of interest. Time-dependent meteorological conditions
have not been measured at any site, and alternative data sources must be used. These consist
of on-site meteorological tower reading or National Weather Service (NWS) data from a nearby
airport (limited to ground-level measurements only) measured at periodic intervals.

Plume models generally employ this data in one of two ways. One is to apply the plume model
for each atmospheric entry. If hourly data were used over several years' measurements, the
output itself becomes unwieldy. What actually happens is the unreasonable computer time this
would necessitate dictates the employment of a simplistic, less than the state-of-the-art
model. Thus the more accurate input results, nevertheless, in a degradation of the accuracy
of the predictions.

A second and preferred approach is to lump the ambient meteorology on both a seasonal and yearly
basis into 40 to 100 categories with an appropriate frequency of occurrence for each classifi-
cation. Over a period of time, these categories should adequately represent the atmospheric
conditions of the site. The strategy here is that the categories are chosen so that plume
lengths, heights, and radii within one category are very similar in overall characteristics.
If that is successful, one complete computer calculation on one ambient measurement can
represent an entire category. The results provide the tabular frequencies of seasonal plumes
for the site. The savings in computer time over the first method permits the use of the best
state-of-the-art model and avoids running the model repeatedly for cases only slightly different
from each other.

The model used (ANL Hybrid Model) was developed at Argonne National Laboratory. It employed
twelve computer programs to read the weather tapes, process the data, and run the plume
prediction model. This model (an improvement on the Hanna' and Slawson2 models) was developed
for assessing the visible plume at the Seabrook Nuclear Power Plant and its alternate sites.3

The output includes tables for each site and season which present visible plume length as a
function of distance from the center of the tower configuration and direction from the tower.
For any season and any distance up to 5,000 m from the tower, a frequency of visible plume
length for all directions can be obtained. Similar data are produced for visible plume heights.
Summaries and portions of this output are presented in Tables 0.1-0.5. Engineering parameters
for the visible plume model of the circular mechanical-draft cooling technology are presented
in Table 0.6.

The dimensions and frequencies of occurrence of the visible plumes utilized by the artist in
producing the cooling tower and plume photosuperimpositions are as follows:

A. 137.16-m (450-ft) natural-draft cooling tower. Plume is 1026 m long at top
(596 m above ground), 626 m long at bottom (274 m above ground), wind is from
304* at 14 mph.

Cementon Site

One could expect the plume to be at least this long in the spring from this wind direction
in April 0.4% of the time. It would appear the same in the opposite direction 0.1% of the
time. It would be expected to be at least this long from any direction in April 19.3% of
the time.

One could expect the plume to be at least this high from this wind direction in April 0.3% of
the time, in the opposite direction 0.0% of the time, and this high from all directions in
April 11.5% of the time.
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Table 0.1. Projected visible plumes from primary and alternative

technologies and primary and alternative sites (annual)

Frequency of occurrence
(%)

Cementon Ath(

Natural Circular Natural
draft mechanical draft

Plume length

(m)

100
200
300
400
600
800

1200
1600
2400
3200
4800

Plume height
above tower

(m)

50
100
200
300
400
500
600
700
800
900

1000

85.9
75.7
60.1
51.4
38.0
31.1
26.6
24.4
24.0
21.6
16.7

90.7
79.7
60.8
38.1
32.9
21.9
15.5
14.1
11.9
9.4
8.0

85.8
69.2
61.5
49.2
40.0
31.6
25.6
21.9
21.6
17.3
16.5

86.1
70.3
49.6
37.4
29.2
22.9
19.8
10.4

9.9
9.9
9.1

83.2
74.2
65.0
56.0
44.6
36.0
28.8
27.0
21.7
20.7
18.5

87.6
82.2
53.9
36.3
25.9
24.0
21.0
16.8

7.3
6.9
5.9

ens

Circular
mechanical

85.6
69.4
57.6
52.3
39.1
37.3
32,2
28.6
25.4
25.1
22.2

90.8
74.1
53.2
38.9
33.3
28.8
24.3
20.1
20.1
19.0
17.5

Athens Site

One could expect the plume to be at least this long in the spring from this wind direction
0.4% of the time. It would appear the same in the opposite direction 0.2% of the time. It
would be expected to be at least this long from any direction in April 26.7% of the time.

One could expect the plume to be at least this high from this wind direction in April 0.3%
of the time, in the opposite direction 0.1% of the time, and this high from all directions in
April 17.5% of the time.

B. Two 115.82-m (380-ft) natural-draft cooling towers. Single plume as if coming from
one tower; wind is from 3040 at 14 mph; plume is 1836 m long at top (591 m above
ground), 984 m long at bottom (261 m above ground); no frequency data exists.

C. Four 52.12-m (171-ft) fan-assisted natural-draft cooling towers. Single plume as
if coming from one tower. Wind is from 304* at 14 mph; plume is 831 m long at top
(318 m above ground), 566 m long at bottom (139 m above ground); no frequency data
exists.

D. 18-m (59-ft) circular mechanical-draft cooling tower. Based on a Marley Company
design. Wind is from 3040 at 14 mph; plume is 641 m long at top (316 m above
ground), 430 m long at bottom (109 m above ground).
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Table 0.2. Projected visible plumes from primary and alternative technologies
at primary and alternative sites (winter - December-February)

Frequency of occurrence
(%)

Cementon

Natural Circular
draft mechanical

96.2
92.9
83.3
74.5
57.1
46.6
40.2
36.7
36.4
32.5
24.9

98.9
93.7
80.9
51.9
48.2
31.9
22.4
20.8
18.1
14.4
12.0

97.4
91.4
86.1
72.8
59.2
48.4
38.8
33.4
33.1
27.9
27.7

97.7
88.6
67.8
53.7
42.7
34.1
29.3
14.9
14.3
14.3
12.7

Athens

Natural Circular
draft mechanical

96.1
92.6
87.5
81.3
67.7
54.7
42.0
39.2
30.4
28.9
25.5

98.4
96.3
75.9
52.9
36.1
33.3
28.5
22.0

7.9
7.6
6.8

97.8
91.6
84.7
80.4
64.3
61.7
55.6
49.0
42.8
42.2
37.4

99.8
93.0
76.4
60.6
53.3
47.0
39.3
33.0
33.0
31.3
29.0

Cementon Site

One could expect the plume to be at least this long in the spring from this wind direction
0.8% of the time. It would appear the same in the opposite direction 0.3% of the time. It
would be expected to be at least this long from any direction in April 29.5% of the time.

One could expect the plume to be at least this high from this wind direction in April 0.5%
of the time, in the opposite direction 0.3% of the time, and this high from all directions
in April 28.5% of the time.

Athens Site

One could expect the plume to be at least this long in the spring from this wind direction
0.6% of the time. It would appear the same in the opposite direction 0.2% of the time. It
would be expected to be at least this long from any direction in April 31.7% of the time.

One could expect the plume to be at least this high from this wind direction in April 0.5%
of the time, in the opposite direction 0.2% of the time, and this high from all directions in

April 30.9% of the time.

Plume length
(m)

100
200
300
400
600
800

1200
1600
2400
3200
4800

Plume height
above tower

(m)

50
100
200
300
400
500
600
700
800
900

1000
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Table 0.3. Projected visible plumes from primary and alternative technologies
at primary and alternative sites (spring - March-May)

Frequency of occurrence

______ ~~(%) ___ ___

Cementon Athens

Natural Circular Natural Circular
draft mechanical draft mechanical

Plume length
(m)

100 81.3 83.5 80.7 86.1
200 69.6 62.7 70.7 67.2
300 50.7 53.4 59.6 53.2
400 40.1 39.8 49.5 47.6
600 26.9 31.3 37.6 31.7
800 21.2 23.7 29.2 30.1

1200 18.4 19.6 23.6 25.0
1600 16.8 16.9 22.1 22.2
2400 16.5 16.7 18.6 19.7
3200 15.2 12.5 17.9 19.5
4800 12.0 11.6 16.3 17.4

Plume height
above tower

(m)

50 86.7 83.7 84.5 90.7
100 74.9 64.0 78.0 70.1

200 51.2 41.4 45.7 46.1

300 29.1 30.2 29.7 32.1
400 22.7 22.6 21.6 26.6
500 15.8 18.0 20.0 23.1
600 11.5 15.9 18.1 19.8
700 10.7 9.0 14.9 15.9
800 8.4 8.5 6.2 15.9
900 6.2 8.5 5.9 15.1

1000 5.5 8.0 5.1 14.1
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Table 0.4. Projected visible plumes from primary and alternative technologies
at primary and alternative sites (summer -June-July)

Frequency of occurrence
(%)

Cementon

Natural Circular
draft mechanical

75.3
60.4
44.2
38.3
30.6
25.9
21.5
20.0
19.3
17.1
13.8

82.7
67.2
49.3
33.4
27.2
18.5
12.9
11.4

9.3
7.8
7.0

70.4
48.6
41.2
33.7
28.9
23.8
20.1
17.5
17.3
12.8
11.7

70.1
52.6
37.0
27.9
23.0
18.0
15.5
8.1
7.9
7.9
7.5

Athens

Natural Circular
draft mechanical

70.2
56.5
47.1
39.9
31.4
26.0
21.4
20.2
16.5
15.7
14.3

77.4
69.4
41.6
26.9
20.2
18.9
16.8
14.0

7.3
6.8
5.6

67.9
46.9
36.5
32.5
24.9
23.8
19.0
17.2
15.9
15.8
13.9

76.4
57.3
38.3
25.6
22.2
18.4
15.6
12.9
12.9
12.3
11.2

Plume length
(m)

100
200
300
400
600
800

1200
1600
2400
3200
4800

Plume height
above tower

(m)

50
100
200
300
400
500
600
700
800
900

1000
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Table 0.5. Projected visible plumes from primary and alternative technologies
at primary and alternative sites (fall - September-November)

Frequency of occurrence
(%)

Cemen

Natural
draft

Plume length
(m)

100
200
300
400
600
800

1200
1600
2400
3200
4800

Plume height
above tower

(m)

50
100
200
300
400
500
600
700
800
900

1000

88.2
76.1
58.3
49.8
35.6
29.5
25.1
23.0
22.8
20.5
15.5

92.5
80.0
59.0
36.9
32.1
20.8
14.5
13.0
11.3

8.7
7.3

ton Athens

Circular Natural Circular
mechanical draft mechanical

88.2
69.2
49.7
46.6
37.9
28.6
22.7
18.6
18.4
14.9
14.0

89.0
71.9
49.0
35.6
27.2
20.3
17.4

9.1
8.5
8.5
7.7

82.3
72.4
61.1
49.0
38.1
31.6
26.6
24.9
20.0
19.0
16.6

87.5
82.0
49.6
33.4
24.6
22.8
19.5
15.7

7.8
7.3
6.2

85.6
65.4
49.7
42.7
31.7
30.0
25.7
22.9
20.6
20.5
17.8

92.4
71.3
48.2
33.9
28.2
24.1
20.2
16.5
16.5
15.6
14.1

Table 0.6. Greene County Station alternative site study
circular mechanical-draft cooling tower data

Number of towers
Total heat dissipated by towers
Water temperature range
Design approach temperature
Design wet-bulb temperature
Number of fans per tower
Diameter of each fan stack
Exit air speed
Water-to-air mass ratio
Height of tower above basin curb
Tower diameter
Spacing between towers
Drift rate (percent of circulation rate)

3
(8.5 X 109 Btu/hr)
2475 MWt (8.45 X 109 Btu/hr)
16.7 C (30 F)
23.9 C (75 F)
13
11.0 m (36 ft)
7.7 m/sec (1358 ft/min)
1.44
18.0 (59 ft)
96.0 m (315 ft)
64.0 m (210 ft)
0.002%
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