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1.0 INTRODUCTION & METHODOLOGY

1.1 PURPOSE

This report has been prepared in response to NRC's ER Docketing Questions,
Alternative Sites Analysis, Question 1:

Identify four (4) sites in addition to Stuyvesant that were con-
sidered by NYSE&G, for inclusion in an Alternative Site Analysis.
It is suggested that an additional site be identified in each of
the following geographic areas:

a. Susquehanna River

b. Mohawk River Valley

s Northern New York, and

d. Lower Hudson

The report also responds to Alternative Sites Analysie Question 2:

After identification of the four additional sites, reconnaissance
‘ level data should be provided for each site in the following areas:
a. Land Use

b. Water Use

Ceo Institutional

d. Construction

e. Cost

£. Transmission

g Engineerirg and Environmental

Information for the Stuyvesant site is provided in response to NRC's letter
of March 18, 1979.

1.1~1
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1.2 ALTERNATIVE SITES IDENTIFICATION

1.2.1 General

The site selection process described in Section 9.2.2 of the ER was reviewed
to identify one alternative site in each of the four geographic areas of
interest. The objective of this review was to select the most suitable
nuclear plant site in each geographic area, considering environmental
compatibility, engineering and economic characteristics, and safety consider-
ations.

As described in Section 9.2.2 of the ER, the site selection process involved
five stages of analyses. Stages 1, 2, and the first part of Stage 3 were
applied to successively screen the entire State of New York, for the purpose
of determining the most suitable locations for plant development. The
second part of Stage 3, and Stages 4 and 5 were applied to compare potential
sites and select the most suitable sites.

In Stage 5, a total of 17 nuclear sites was under investigation. Figure
9.2-19 of the ER presents the general locations of these sites. Figure
9.2-20 of the ER illustrates the results of environmental and engineering/
economic evaluations for nuclear sites. These sites were judged the most
suitable of all 542 potential sites investigated, and consequently, they
were reviewed in detail to identify specific sites for the Alternative Sites
Analysis.

1.2.2 Susquehanna River Area

As indicated on Figure 9.2-20 of the ER, there were two sites in the Susque-
hanna River area under iavestigation in Stage 5. Site 11-2-35 exhibited
more favorable environmental and engineering/economic characteristics than
did Site 11-2-8. Field reconnaissance visits conducted during the siting
study confirmed the published reconnaissance level information used in the
evaluation. Consequently, Site 11-2-35 is identified as the alternative
site in the Susquehanna River area. This site is located in the Town of
Barton, Tioga County, NY.

1.2.3 Mohawk River Valley Area

Figure 9.2-20 of the ER shows that a total of nine sites in the Mohawk River
Valley area was under consideration in Stage 5. Of these, Sites 7-6-6 and
10-2-6 appeared the most suitable for development. Although Site 10-2-6 was
assigned a slightly more favorable environmental rating than was Site 7-6-6,
the results of field reconnaissance visits conducted during the siting study
indicated that the agricultural productivity of Site 10-2-6 was signifi-
cantly greater than that at Site 7-6-6. Furthermore, water availability at
Site 7-6~6 was deteimined to have been better than at Site 10-2-6%. As a re-

*The availability of Mohawk River water is discussed further in Section
2.2.6.5 of this report.

1.2-1
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sult, Site 7-6-6 is judged the more favorable for nuclear plant develop-
ment and is identified as the alternative site in the Mohawk River area.
This site is located in the Town of Charleston, Montgomery County, NY.

1.2.4 Northern New York Area

Referring to Figures 9.2-19 and 9.2-20 of the ER, only one site in the
northern New York area was evaluated in Stage 5. Site 7-2-2 is identified

as the alternative site for this area. This site 1is in the Town of
Northumberland, Saratoga County, N.Y.

1.2.5 Low.r Hudson River Area

Site 8-4-2 was the only nuclear site in this area evaluated in Stage 5 and

is selected as the alternative site. This site is in the Town of Gardiner,
Ulster County, N.Y.

1.2.6 Field Verification

After identifying the most suitable alternative site in each of the four
geographic areas, a visit was conducted to ensure that the characteristics
of these four sites had not materially changed since the time of the siting
study, i.e., mid-1975 and early 1976. In February 1979, each of these sites
was viewed via helicopter and no signilicant changes were noted.

1.2.7 Stuyvesant Site

As requested by the NRC, material equivalent to that provided for the new
alternative sites has been included for Stuyvesant. This will allow
comparison of all the alternates to New Haven on an equal basis.

In conclusion, the following sites are identified for the Alternative Sites
Analysis:

1. Susquehanna River Area -- Site 11-2-35, Town of Barton, Tioga
County

s Mohawk River Valley Area -- Site 7-6-6, Town of Charleston,
Moutgomery County

3. Northern New York Area -- Site 7-2-2, Town of Northumberlaud,
Saratoga County

4. Lower Hudson River Area -- Site 8-4-2, Town of Gardiner,
Ulster County

5. Mid Hudson River Area =-- Site 7-11-6, Town of Stuyvesant,
Columbia County

For ease of reference, the general locations of the sites, including New
Haven (Site 4-3-11) are shown on Figure 1.2-1.

//‘
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1.3 RECONNAISSANCE-LEVEL INFORMATION*

Section 2.0 of this report presents a summary of characteristics, potential
environmental impacts, and costs associated with development of each of the
alternative sites. This summary is based on reconnaissance-level infor-
mation consulted during the site selection study (1975/1976). Specific
references are provided for each factor considered. Section 3.0 contains a

comprehensive bibliography of all reconnaissance-level information wused
throughout the siting study.

*As used herein, the term reconnaissance-level information is as defined
in the Nuclear Regulatory Commission's Draft Environmental Standard
Review Plan, and published for review in November, 1977 (NUREG 0158),
"Reconnaissance-level information consists of information that is available
from the open literature, published or unpublished reports, existing
records, authoritative sources, or that can be obtained by brief field
surveys performed by recognized experts. It does not include information
that must be obtained by detailed onsite monitoring programs or studies."

1.3-1
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1.4 EVALUATION FACTORS CONSIDERED

The format and content of the site summary descriptions, contained in
Section 2.0, were developed based on the following:

Draft Environmental Standard Review Plan, Section 9.2 --
Alternative Sites, Appendix B, 11/77

2. NRC staff direct testimony in the Seabrook alternate sites
remand proceeding, 12/78

< 19 information available from the site selection study
The following sections describe the evaluation factors considered in the
specific site analysis. Also described is certain general and/or regional

information applicable to all alternative sites.

1.4.1 Site Description

Each site location is described with the aid of the following maps: general
location map, USGS 1:24,000 scale topographic map showing the site boundary,
Land Use and Natural Resource (LUNR) Inventory Map, and an aerial photo-
graph., Table 1.4-1 provides category symbols to interpret LUNR maps.

. 1.4.2 Meteorologz

Two general meteorological parameters were evaluated for each nuclear site.
These were: (1) ground level dispersive capability, and (2) potential
cooling tower impacts on sensitive receptors in the site viciuity.

The evaluation of ground level dispersive capability involved consideration
of the regional and local topography and ventilation patterns. Of partic-
ular interest for each siting area was the potential for low wind speeds and

stable atmospheric conditions which are often associated with cold air
drainage in valleys.

The principal data resources used to evaluate the ground level dispersive
capability included: USGS 1:24,000 and 1:250,000 scale topographic maps for
the site area, and any available meteorological data (wind and atmospheric
stability) potentially representative of the site. The available meteoro-

logical data for the site area were used for s qualitative evaluation of the
site dispersive capability.

The major factors considered in the cooling tower atmospheric evaluation
were the site micrometeorological features affecting fogging potential, and
the presence of sensitive receptors near the site. Unfavorable meteoro-
logical characteristics related to fog (moisture dispersion) potential
included locations in valleys and/or near bodies of water. Sensitive
. receptors included: cities, towns, airports, major highways, other

transportation routes, and parks. The use of freshwater, natural draft
cooling towers was assumed for this analysis.

1.4-1
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1.4.3 Hydrology
1.4.3.1 Water Supply and Availability

Adequacy of water availability at each site was evaluated using discharge
records from the nearest USGS gaging station on the source water body.
Regulatory requirements such as consumptive use regulations on the
Susquehanna River and navigational requirements on the Mohawk River were
also considered. Where necessary, water impoundment sizes were determined
using statistical low flow data and assumed plant water requirements.
Section 1.4.12 indicates the procedure for developing piping and pumping
cost estimates.

1.4.3.2 Flood Protection Requirements

The potential for flooding at each site was determined using USGS 1:2-,000
scale “opographic maps of the site vicinity and historical flood information
(where available).

1.4.3.3 Effects of Construction

The potential impact of dewatering during construction was evaluated from
the available information on groundwater level and permeability of the soils
at each site. The potential impacts of erosion were evaluated from the
available information on soil characteristics, site drainage, and vegetation.

The potential i ippact of dredging the river bottom for intake and discharge
construction was evaluated from the available information on river bottom
sediments. The potential impact on onsite streams was evaluated from the
location of any onsite streams and the location of the plant.

1.4.3.4 Effects of Operation

The potential effects of station operation were estimated by evaluating the
dispersive capabilities of the receiving water body based on flow and size
of the body of water.

l1.4.4 Water Quality

The evaluation of water quality wae made using information available in the
literature, and the New York State Department of Environmental Conser-
vation's water quality clessifications presented in 6 NYCRR 800, 825, 859,
895, and 930. Data presented in the literature varied in the level of
malysis depending on the water source; thus, not all areas were
characterized in the same detail.

Potential Impact Assessment

In order to assess the relative aquatic ecology impact at each of the sites,
the potential for changing the concentratior of dissolved oxygen was qual-
itatively evaluated.

1.4-2 [ D1
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The potential for adverse impacts was evaluated using information available
in the literature, and the New York State Department of Environmental
Conservation's water quality classifications presented in 6 NYCRR 800, 825,
859, 895, and 930. The water quality classifications were indicators of the
purity of the various water sources and potential for degradation.

Based on the assumed general location of the intake and discharge structures
and pipes, and qualitative judgements made as to the aquatic sensitivity of

the water source at these points, an evaluation of potential water quality
impacts was performed.

1.4.5 Aquatic Ecology

The evaluation of aquatic ecology was made from existing literature to
assess potential impact. Characteristics of the water sources under
consideration were determined. Data presented in the literature varied in
the level of analysis depending on the water source; thus, not all areas
were characterized in the same detail.

Potential Impact Assessment

In order to assess the relative aquatic ecology impact at each of the sites,
the following factors were qualitatively evaluated:

1. the composition of fish and/or biotic communities in the intake
area and areas receiving chemical and thermal discharge

2. the composition of potentially entrainable organisms (i.e.,
phytoplankton, zocplankton, and fish eggs, and larvae)

3. potential for changing the balanced indigenous community
including amounts of nuisance growth and concentratinon of
dissolved oxygen

e presence or absence of migratory fish species, and potential

for blockage of a portion of a cross-sectional area of the
water source

The poteantial for adverse impacts was evaluiated using information available
in the literature, and the New York State Department of Environmental
Conservation's water quality classifications presented in 6 NYCRR 800, 825,
859, 895, and 930. The water quality classifications were indicators of the
purity of the various water sources and indirectly represented the quality
of aquitic life that could have been supported therein.

Based on the assumed general location of the intake and discharge structures
and pipes, and qualitative judgements made as to the aquatic sensitivity of

the water source at these points, an evaluation of potential aquatic ecol-
ogy impacts was performed.
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l.4.6 Terrestrial Resources

1.4.6.1 General

The terrestrial ecology evaluations of each site were based on the unique-
ness of site habitats compared to the region, the potential presence of
end*ngered species and associated critical habitat, potential impact on
dedicatea land areas (federal, state, and local forests, parks, and natural
landmarks), and the ecological value and diversity of vegetation onsite and
along railroad and pipeline corridors. An assessment of prime farmland was
not conducted in 1975, as this information was not available. Transmission
line corridors were analyzed separately (Section 1.4.6.3).

1.4.6.2 Land Use, Pipeline, Railroad Assessments

General Referencgg

The State of New York has prepared LUNR overlays to USGS 1:24,000 scale
topographic maps showing types of land uses and vegetation communities. In
addition to LUNR data, the basic references used were USGS maps, aerial
photographs (from the LUNR program), State Outdoor Recreation Facilities
Inventory, NYSDEC county maps of forest preserves, National Registry of
Natural Landmarks, National Wildlife Refuges in the Northeast, and site
visits. Contacts with state agencies provided information on sensitive
areas, endangered and threatened species, and locations of species of
special interest, such as protected uncommon plants and candidate endangered
or threatened species.

Analzsgg

Using the above and additional references, each site was evaluated for its
impact on uniqueness of habitat, potential presence of endangered species,
and associated critical habitat. Site impact analyses were based on the
following premises.

i, The development of a site where an endangered species 1is
preseprt or in the area of a habitat critical to the survival
of an endangered species would probably add to the further
endangerment of that species.

2. Site development might disrupt temporarily the visiting of a
site by a migrating endangered species, but it would not cause
further endangerment.

3.  Depending on the specific location and habitat requirements,
the presence of an endangered plant could be protected during
site development.

In addition to the literature survey, the site analysis included helicopter

fly-overs and reconnaissance from public access roads. Onsite access was
not available.

1.4-4
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Dedicated public and private areas onsite and within an approxina(e 5 mile
radius of the site were identified and considered for any potential impacts.

The analysis of vegetation considered the total site area. No site optimi-
zation was conducted. Areas of greater ecological value were avoided.
Sites disturbed by man due to agricultural, commercial, or other activities
were considered more suitable for development as a power plant site than
areas with native vegetation. The analysis of ecological value was based on
LUNR maps and the site visit. Although specific habitats could not be in-
spected, the general appearance of the arez was considered and compared to
the LUNR data.

Pipeline and railroad routes were analyzed using LUNR and USGS maps and site
visits. The analysis was based on a single route without optimization.
Crossing streams and wetlands was considered; however, final route selection
might have avoided sensitive portions of either.

No site-specific layouts were analyzed in an attempt to mitigate impacts,
such as habitat destruction. Site optimizatiorn could reduce 1impact on
specific sites but was not within the scope of the siting study.

l1.4.6,3 Transmission Line Routigs

During the site selection study, potential transmission corridors for each
site were identified, recognizing electrical considerations, such as termini,
required voltages, and numbers of circuits. As much as possible, corridor
routing avoided regionally significant features. Wherever possible, prefer-
ence was given to using existing corridors. Principal cities and villages,
airports, national and state historic sites, radio and television towers,
federal and state lands, and recreational areas were identified, and plotted
on USGS and New York State DOT maps (scale 1:24,000). Physical features,
such as large bodies of water, significant topographic features, and exten-
sive wetlands, were also located on these maps. All of the information
obtained was reviewed, and two-mile wide corridors were selected for
analysis. The assumption here was that the specific transmission corridor
would be located within this two-mile wide study corridor; however,
optimization analyses within the study corridor were not conducted.

The assessment of potential environmental impacts of the transmission
facilities associated with each site was conducted wusing published
information only; there were no field investigations of transmission
corridors. Included in the analysis were the impacts on land uses crossed
by the proposed transmission corridor, and the cultural and natural features
that might be affected by the transmission facilities, such as highways,
railroads, water bodies, archaeologic and historic sites, and recreation
areas. In addition, assessments of aesthetic impact were performed.
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1.4.7 Socioeconomics

1.4.7.1 Displacement and Disruption of Onsite Resources

The sites were reviewed for the presence of any designated historic sites,
scenic natural features, recreation areas, or cultural resources. If any of
these were determined to be present onsite, the effect of the proposed
project upon such resources was determine-,

1.4.7.2 Displacement of Residential and Economic Activities

Resideuces and income-generating activities satisfy certain basic needs of
the local population and were avoided to the extent practicable. Develop-
ments of this type were identified from site visits and from the literature,
such as the New York Department of Transportation 1:24,000 scale maps.

I P Orilin and Size of the Labor Pool

A large semi-permanent inmigration of construction labor over a short period
of time would have the potential for stressing a socioeconomic system. If
it was determined that there was a potential for significant migration into
the region because of the construction labor requirements of the project,
the resulting potential for adverse effects was considered in evaluating
each site.

The potential for the inmigration of labor is related to the labor pool
within a one way commuting distance to the site of approximately 60 linear
miles. 1If a large inmigration is to be avoided, the workers within this
commuting area must be large enough to reasonably be expected to fulfill the
demand for construction labor at the site. If there appeared to be a short-
age of such workers, it was assumed that inmigration will compensate for the
shortage. The effects of any significant inmigration upon the demand for
housing and local services then became an issue to be considered in
evaluating the site.

The primary source of information concerning employment by industry for the
counties, cities, and towns in the siting region was the Business Fact Book
published for each of the state's economic areas by the New York State
Department of Commerce. These areas are shown in Figure 1.4-1.

1.4.7.4 Anticipated Points of Vehicular Congestion

Transportation of construction workers to the site was assumed to be
accomplished primarily by private automobile. The roads which provide
access to the site vicinity and the site proper were identified using New
York State DOT 1:24,000 scale maps. Potential areas of vehicle congestion
along these routes were identified considering the direction of traffic
movements, the number of roads providing access to the site vicinity/site
proper, and any settlements &long these routes which could experience
traffic congestion,

lol.—6
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1.4.7.5 Potential Impacts on Housing and Services

The potential for impacting houring and services is directly related to the
potential for the inmigration of a significant number of construction
workers. A large inmigration of workers will result in a demand for housing
and services to support the increased population of the region.

The potential impact on housing was determined by considering the ratio of
required housing units to the number of housing units available. For a
conservative estimate of the market conditions, only year-round housing
units were considered; seasonal units in addition to this were not con-

sidered, although these units might have satisfied the demand for housing by
some workers.

The potential impact on local community services was considered if it was
determined that a significant inmigration of labor would occur for any
political subdivision or other service area (county, town, village). The
impact was estimated based upon the projected proportional increase in

population. Specific data on the capacity of various service systems were
not considered.

The primary source of housing and population data for the counties, cities,
and towns is the Business Fact Book published for each of the state's
economic areas (see Figure 1.4-1).

1.4.8 ESS&EEZ,E“d Seismology

1.4.8.1 Overview

Ceological and seismological characteristics of regions, areas, and specific
sites were evaluated throughout the site selection process. The following
is provided to summarize the scope of investigation and methodology applied.

1.4.8.2 Geology

Figure 1.4-2 illustrates physiographic provinces in New York State. Figure
1.4-3 shows general bedrock geology. Figure 1.4-4 shows a generalized
structural map of central-eastern New York State. Regions of known

geological uncertainty and possible earthquake hazards were deferred in the
siting evaluation.

The geologic and seismic characteristics of the suitable siting areas within
New York State were evaluated and rated as shown in Figures 1.4-5 through
1.4-8, The geology reatings were developed using the criteria below.

Specific Criteria Point Rating
No Major/Serious Adverse 2g

Features Known

Some Adverse Features Known lg

106-7
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§Egcific Cris Poiut Rating
Several Major/Serious Adverse
Features Known Og

Major/Serious adverse features were defined as follows:

I Faults/Zones of Tectonic Structures and Folds. Particularly

any such features that may conceivably be approaching
reactivation.

2. Limestone Formations, Salt, and/or Gypsum units in the rocks
of site area. May be cavernous with natural openings surface
and at depth, near-surface slump features, etc.

3. Man-Made Openings. Due to mining/quarrying surface or under-
ground of mineral resources, as well as abandoned construction,
disposal areas, etc.

4. General Overburden Conditions. Flood-plain deposits of present
or ancient drainages; deep soil and/or weathered bedrocks; soft
glacial tills and debris/deep glacial lake beds and/or gravelly
backfill in ancient valleys.

In assessing specific sites, a more refined analysis of major/serious
adverse features was undertaken. The geologic rating for each site was
correlated with the type and depth of overburden materials, type and depth
to bedrock, and the source of data on which the evaluation was based. These
> sources included published state maps, county reports, visual observationms,
well data, water resources bulletins, and some unpublished materials. The
point ratings were used strictly as an aid in summarizing characteristics.
The geological information developed was provided as input to the site-
specific cost comparisons and the preferred site selection decision making
process*. The following point rating system was utilized as a key to
summarizing site-specifir characteristics:

Specific Criteria Point Rating
No Major/Serious Adverse 2g
Features Known
Some Major/Serious Features ig
Known

Several Major/Serious Adverse
Features Known 0g

*Refer to Section 1.4.12 for a discussion of the means by which geological
data were used in developing cost estimates.

1.4-8 i
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Major/Serious adverse features were defined as follows:

1. Faults/Zones of Tectoniec Structures and Folds. Particularly
any such features that may conceivably be approacning react-
ivation or have been active in the 'recent' past (10 CFR 100).

2. Limestone Formations, Salt, and/or Cypsum units in the rocks
of site area. May be cavernous with natural openings surface
and at depth, near-surface slump features, etc. Foundation
and/or ground water problems common with other adverse aspects.

3. Man-Made Openings. Due to mining/quarrying surface or under-
ground of mineral resources, as well as abandoned construc-
tion, disposal areas, etc.

4. General Overburden Conditions. Flood-plain deposits of
present or ancient drainages; deep soil and/or weathered
bedrocks; soft glacial tills and debris/deep glacial lake beds
and/or gravelly backfill in ancient valleys; special soil
characteristics in known areas (ligquefaction, sensitive clays,
swelling, etc.); and others. Most desirable -- under 20 feet
of overburden to satisfactory foundation/bedrock.

level affects foundation, possible sliding, etc. An under-
ground reservoir has a potential for contamination, by any
surface accident or spills.

. 5. Ground Water Level/Reservoir Characteristics. High water

6. Slide-Prone Overburden and/or Bedrock. Excavation cuts and
foundation are not slide-prone, even when subjected to the
design earthquake conditions (shaking).

e Foundation of Bedrock. Relatively uniform, and lacks such
adverse features as zones of deep weathering and weak rock; a
deeply scoured or channelled upper surface; and/or abundance
of inherent structural features (faults, joints, etc.) and/or

zones of weak to poor-quality rock that result in an inadequate
bearing capacity.

8. Others. Project construction/operation could conceivably
cause or trigger an adverse geologic reaction to occur (one
not listed above) according to the onsite geologic conditions.

In addition to a reevaluation of all previous information, sites evaluated

in the f{inal stage of the siting study were visited. The sites were
inspected by helicopter fly-overs and ground visits.

1.4-9
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1.4.8.3 Seismologz

As previously discussed for the geological analyses, seismological charac-
teristics were evaluated throughout the site selection process. The
seismological investigations were considered with the geological analyses to
identify geographic areas of coucern.

The seismology ratirgs shown in Figures 1.4-5 through 1.4-8 correspond to
the following conditions:

Seismic Characteristics Point Rating

Zones of low to moderate ground motion; that
is, a relatively inactive tectonic province 2s

Zones of moderate ground motion values because

of proximity to a zone described in rating 0 ls
below, or existence in, or proximity to, a

woderately active tectonic province

Zr ves where capable faulting may exist based
on exploration or published reports. Also, Os
zones where large ground motions can be expected

The identification of "seismic zones" was based in part on the Hadley-Devine
"Seismotectonic Maps of Eastern United States" and localized features and
conditions identified from other data sources.

As described for the geological anlyses, the seismological analyses were
used to summarize site characteristics and to develop cost estimates.

In addition to the regional criteria, each site was rated on local con-
ditions, described in or estimated from available literature and other data
sources, such as deep, intermediate, or shallow overburden depths. Such
overburden conditions, together with the estimated ability of the material
to transmit seismic energy in the frequency band of interest, wore used in
assigning numerical rating values. Conditions such as potential lique-
faction and other adverse secondary effe-ts from potential ground motions
were accounted for in the ratings.

In the final stage of the site selection process, the previcus seismological
analyses were refined and this information was used in both the cest esti-

mates and site seiection.

1.4.9 Accident Analysis

Population distribution surrounding the site and } ;tential impairment of
plant operational safety by accidents of external origin were addressed in
evaiuating potential nuclear power plant sites.

1.4-10 75 | 4
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+4.9.1 Population Distribution

Reactor siting criteria in 10 CFR 100 require that population densities be
taken into consideration when determining the acceptability of a site.
Several zomes surrounding the site were considered:

l. exclusion area
2. low population zone (LPZ)
3. population center distance

NRC Regulatory Guide 4.7 provides guidance pertaining to population dis-
tribution. The guide indicates that in the siting of nuclear power plants,
the exclusion area boundary may generally be assumed to be 0.4 miles from
the reactor and the LPZ outer radius may generally be assumed to be 3 miles
from the reactor. The population center distance should be at least 4 miles
from the reactor. These guidelines were used in evaluating all sites.

Additional evaluations of population distribution were undertaken using the
methodology described in WASH-1235, "The Site Population Factor, A Technique
for Consideration of Population in Site Comparison”. The site populaticu
factor (SPF) weights the population in concentric rings around the reactor
center according to ihe expected dose a person would receive from a ground
level release of radioactive fission products from the reactor containment.
Uniform population densities of 500 and 1000 persons per square mile, out to
30 miles, correspond to SPF (30)s of 0.5 and 1.0, respectively. The sur-
rounding population characteristics were considered for the years 1985 and
2025%,

1.4.9.2 Nearby Industrial, Transportation, and Military Facilities

For each site, potential hazards associated with nearby industrial, trans-
portation, and military facilities were considered. 1In general, potentially
hazardous facilities and activities within app cximately 5 miles of each
site were identified. Air traffic related activities were considered within
approximately 10 miles of the reactor center.

The purpose of this evaluation was to identify potential hazards in the
vicinity of each site based on reconnaissance-level information. It was
recognized that if a significent hazard was identified in the vicinity of a
given site, a detailed study (during preparation of the Preliminary Safety
Analysis Report - PSAR) would be required. It was also recognized that the
results of the detailed PSAR-level analysis could indica*e that additional

plant protective features might be required at a given site to mitigate
consequences of postulated accidents.

*The years 1985 and 2025 were used for convenience relative to published
population projections, rather than actual startup and shutdown dates.

l1.4-11
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1.4.10 Arsthetics

Each site was evaluated for potential visual impact as viewed from visually
sersitive and intensive land use areas within 6 miles of the site center.
The types ol land uses which comprised the categories of visually sensitive
and intens.ve iand uses are defined in 16 NYCRR 77.

Two parameters were evaluated at each visually sensitive and intensive land
use viewing area. These were the distance from th: site center to the
viewing area and the visibility of *he plant from the viewing area. A
575-foot natural draft cooling tower was assumed to be located at site

center and was the dominant visual structure. The distance parameter was
grouped into three major categories:

& background -- greater than 5 miles
2. middleground -- between 1 and 5 miles
3. foreground -- less than | mile

The visibility parameter considered the topographical influence and vege-
tative cover on the visual impact of the plant.

Using the standard resources for all sites (National Register of Historic
Places, National Registry of Natural Landmarks, A Guide to Historical
Markers of New York State, New York State Outdoor Recreation Facilities
Inventory, New York State Historical Places, aerial photographs, LUNR maps,
USGS 1:24,000 scale topographic maps and site visits), visually sensitive
and intensive land uses were plotted on a map. Line of site profiles
between the site and each viewing area were developed and the visual impact
on each viewing area determined. Sites were then compared baseu on each
site's aggregate visual impact.

I.4.11 Land Use Plannigg

The land use planning evaluation considered the relative compatibility of
electric power generation, with the projected land use plan for the site as
adopted by the responsible planning agency. A comparison among ecch site's
projected land use designation was conducted and each site was then ranked

according to its degree of compatibility/conflict. This assersment was
based on the following guidelines:

I. Electric power facility would be classified in the general
land use category -- industrial.

2. The least compatible, highest conflict situation would occur
when the projocted plan designated the site area for
preservation of its natural resources.

P The most compatible, nonconflicting situation would occur when

the projected plan designated the site area for potential
heavy industrial development.

1.4-12
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Between these two extremes, there is a sliding scale of
relative compatible/conflicting land wuse designations.
Preempting high intensity superior farmland was considered a
greater conflict tian preempting wmarginally productive
farmland. Preempting land which was designated to remain
undeveloped open space was considered to be less compatible
and of greater conflict than a preemption of disturbed land
where potential development was enccuraged.

Comprehensive planning documents were obtained and reviewed for the projected
land use pluns for the site area. For all sites, an attempt was made to
obtain the local (county level) comprehensive plan for the land use planning
assessment. The rationale for adopting the local planning report was based
on the premise that the smaller the jurisdiction of the governing agency,
the more responsive the agency can be to the specific and unique problems
and needs of the local comaunity. Consequently, the local land use plan
should best represent solutions to the community's problems and its needs.

1.4.12 Costs

1.4.12.1 Basis and Assumptions

The total evaluated cost of a power plant at a given site is the sum of the
total capital cost and total capitalized operating cost components. The
‘ total capital cost consists of the plant construction cost (base plant),
site-related costs, and transmission construction. The total operating cost
component is the cost of fuel, operation and maintenance, transmission
losses, and pumping, capital »ed over the 30-year life of the plant. This

plant life was assumed for . | economic analyses in the siting study. All
costs are expressed in 1987 dollars.

To compare the total evaluated cost of the nuclear plant at different sites,
a "global estimate" of the base plant was [irst developed. The base plant
assumed the plant to be equipped with natu-al draft cooling towers; to be
located in the county with the 'owest labor rates in the state; and 1/2 mile
away from a water source, a railroad line, and an access road. It also
assumed good geological and foundation conditions with a minimum amount of

overburden excavation (50 ft), as well as a Safe Shutdown Earthquake (SSE)
of 0.25g.

Site-related costs were computed for deviations from the base plant using
incremental costs associated with each economi: consideration. The costs of
transmission construction and transmission losses were computed on a site-
by-site basis. Fuel cost and operation and maintenance costs were the same
for each site considered. Site-specific differential costs were developed

for comparison by subtracting the total evaluated cost of the lowest ost
site from that of each site evaluated.

1.4-13 75‘1 m
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The parameters used in the economic evaluations are listed in Table 1.4-2.

Toe annual escalation rate used in the site selection study was based on the
then current trends of the economic recovery of the country and the measures
taken by the federal government to curb inflation.

In Table 1.4-2, the annual rate of interest during construction, plant life,
annual fixed charge rate, and annual discount rate parameters were NYSE&G
corporate figures in effect as of 1975. The average capacity factor and net
plant heat rate parameters were average figures, representative of the
current trends of nuclear operations. Plant construction costs and opera-
tion and maintenance costs were '"global estimates," and appropriate for
comparing one site versus another when only differential costs are of sig-
nificance. The cost of one kWe of operating auxiliaries was determined by

taking into consideration the plant construction, the fuel cost, and the
plant operation and maintenance costs.

1.4.12.2 Tabulation of Site-Related Construction Costs

Described below are the unit costs and the units for each of the engineer-
ing/economic considerations that make up the site-related costs.

1.4.12.2.1 Land and Land Rights

The base plant cost included $2,000,000 for land and rights-of-way. For
each site the real estate records were reviewed and the cost for purchase of
required lands was estimated.

A 250-ft wide right-of-way was e:tablished based or 765kV transmission
rejuirements. This size was ai<o deemed adequate for railroad aad pipeline
routes. Wherever possible, the p‘veline and railroad were assumed to use

the same right-of-way. The cost of *he right-of-way was establish~d on the
following unit rates:

Unit Rate
Right-of-Way $1620.00/acre

Clearing $ 930.00/acre

1.4,12.2.2 Excavation and Foundations

The base plant cost included the cost of excavating to competent bedrock or
suitable glacial till within 50 ft of the surface (i.e., the bottom of the
reactor containment).

For each site, the type of overburden, the depth to the competent bedrock
and/or suitable glacial till, and other geological site characteristics were

1.4-14 t ¥
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evaluated. The incremental cost of excavation was determined using the
following unit costs:

Excavation Incremental Cost
Overburden Removal (to bottom of Base Cost 4

foundations)
Glaci Till Removal $ 4.90/cu yd
Rock Removal $19.40/cu yd

1.4.12.2.3 Cooling System

For each site, it was assumed that the cooling system would use natural
draft cooling towers.

1.4.12.2.3.1 Impoundments

The plant water requirements used throughout the site selection study were
as follows:

Nuclear Plants

. Consumptive Use (Evaporation plus drift) 52 cfs
Llowdown rate 25 cfs
Pumping capacity from river to impoundment 88 cfs

For nuclear plants with intakes located on rivers where the minimum daily

flow was greater than or equal to 260 cfs, no impoundment was assumed to be
required.

The following flow conditions were used for impoundment sizing calculations,
where Q is the daily river flow upstream from the intake.

Impoundment Outflow

Daily Pumping to including Impoundment

Stream flow Impoundment Consumptive Use Drawdown¥*

__Q, cfs cfs cfs cfs-days

Q < 183 0 260-Q 260-Q
183 < Q < 271 Q-183 77 260-Q

Q > 271 88 77 (=11)

*Impoundment Size (acre-feet) = 1.98 I cfs-day; for c-itical dry period of
record.

1.4-15 257 1R3
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Embankment height allows for a freeboard of 5 feet, which is based on
engineering judgement. Embankment volumes were estimated in cubic yards of
earth/it of impoundment perimeter versus embankment height. This assumed a
1:3 upstream slope, 3 1:2% downs:ream slope, and a crest width (W) as
follows:

W = Maximum Hqightsof Embankment _ ,, 12 ft (1.4-1)

Impoundment v.lumes were computed, and embcnkment heights and lengths deter-
mined from USGS contour maps. Volume of excavation and earth fill was also
determined, as required.
Costs of the impoundments were estimated using the following unit costs:

Land $§ 16.20/acre

Clearing $ 930.00/acre

Excavation

a. Earth $ 2.40/cu yd
b. Glacial Till $ 4.90/cu yd
c. Rock $ 19.40/cu yd
Earth fill $ 17.00/cu yd

1.4.12.2.3.2 Piping Installation, Pumping Equipment, and Pumping Costs

For sites where high elevations between the source and the plant indicated
that a gravity discharge would be too costly, pumping of the blowdown and/or
rerouting of the pipeline w:re considered.

Actual pipe lengths were then multiplied by the unit costs given belcw.
Unit costs include the trench excavation, the furnishing and installation of
the intake and discharge piping, and the earth backfill. Where an impound-
ment was required, similar costs were developed for the pipeline from tne
impoundment to th. cooling tower basin.

Two steel pipes in
one trench

3'-6 dia w/2'-6" dia $6,800,000/mile
w/3'-0" dia $7,300,000/mile
4'-0 dia w/2'-6" dia $7,300,000/mile
w/3'-0" dia $7,800,000/mile

1.4-16
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The pumps, located near the cooling water source in a suitable concrete
pumphouse, were sized at 88 cfs. This capacity was based on the peak month
evaporation rate of 57 cfs and associated 29 cfs blowdown, as well as a 2.5
percent flow margin.

The pumping capacity, expressed in kW, took into consideration the straight
line distance as well as the difference in elevation (lift) between the
water source and the power plant, and was represented by the following
relationship:

kW = 9.24(H + 19.82L) (1.4-2)

where: H is the difference in elevation (lift) in feet between the
water source and the site

L is the distance in miles between the water source and the
site

The cost of the pump and pumphouse was assumed to be $330/kW, based on
industry-wide experience.

For plants with no impoundments, the makeup pipiag was connected directly to
the cooling tower basin. Conversely, for plants with impoundments, the pip-
ing was directed to the impoundment and a separate pipe with the appropriate
size gate connected the impoundment to the cooling tower basin. For either
scheme, the blowdown (or return) piping ran between the cooling tower basin
and the cooling water source.

The makeup piping was sized for a velocity of 6 to 7 fps; thus, a 48-inch
pipe was assumed. The size of the blowdown pipe varied between 30 inches
and 48 inches depending upon the difference in elevation between the cooling
tower basin and the water source and the necessity for maintaining the down-
stream flow of 208 cfs.

Pumping energy costs over the life of the plant were based on an intake
average flow of 68 cfs, consisting of an evaporation rate of 45 cfs and a
blowdown of 23 c¢fs. The pumping energy cost took into consideration rhe
distance as well as the difference in elevation (lift) between the water

source and the power plant and was represented by the following relation-
ship:
Pumping Energy Cost = 7.14(H + 10.51L) C (1.4-3)

where: H is the difference in elevation (lift) in feet between the
water source and the site

L is the distance in miles between the water source and the
site

C is the capitalized cost of pumping power over the life of
the plant ($/kW)

1.4-17
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All the above relationships assumed a pump efficiency of 85 percent and a
motor efficiency of 95 percent. Friction losses were based on Manning's
equation with n = 0.013.

1.4:12.2.4 Intake and Discharge Structures

The size and location of the intake and discharge structures incorporated
the following parameters, which were based on engineering data at hand, and
that gathered from other power plants located on similar lakes and rivers:

1. Lake Site Intake Structures

a. Distance from shore = 500 ft maximum (based on
lake depth)

b. Approach velocity at face = 0.5 fps

Cs Intake pipe velocity = 7 fps maximum

d. Intake opening = 3 ft minimum off lake bed
e. Structural clearance = 15 ft minimum below low

water datum

;4 Lake Site Discharge Structures

a. Discharge from shore = 500 ft minimum
b. Distance from intake = 300 ft minimum
e Discharge pipe velocity = 7 fps maximum
9 River Site Intake Structures
a. Basin = 10 ft deep minimum
b. Intake opening - g ft minimum off river
ed

& Basin probably semicircular, 150 ft + diameter, with
intcke on site of river at center of semicircle.

4, River Site Dischaggg Structures

a. Distance from intake = 100 ft deep minimum
downstream

Costs were developed using the following unit costs:
Silt Excavation in water body $ 50/cu yd

2. Rock Excavation in water body $ 100/cu yd

1.4-18
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3. Reinforced Concrete Pipe - Single

2'-6" dia $1,640,000/mile
3'-0" dia $1,847,000/mile
3'-6" dia $2,066,000/mile
4'-0" dia $2,309,000/mile
4. Concrete, incl. reinforcing & $ 365.00/cu yd
embedments
5. Cofferdam $ 1460.00/ton

These costs were added to, or subtracted from, the base plant intake and
discharge system of $20,500,000.

1ohcl2.2:5 Transmission and Substations

Transmission costs including offsite power and right-of-way costs were
developed. The transmission costs also included the cost of substations for

remote terminals, but not the plant switchyard. The cost of the latter was
in the base plant cost.

The transmission unit costs and substation costs are summarized in Table
1.4-3,

1.4.12.2.6 Transportation

Railroad spurs required to connect the sites to existing railroads were
determined by reviewing the New York State DOT maps, and the distances were
multiplied by $808,500/mile to obtain the construction cost. Ia those
instances where the routing exceeded the 2 percent slope restriction, the
railroad routes were adjusted to conform to this limitation.

Roadways required to connect the sites to existing highways, and not exce=d-
ing the 6 percent slope restrictions, were determined by reviewing the New

York State DOT maps. The distances were multinlied by $294,000/mile to
obtain the construction cost.

| 30 b e 8 Seismologz

As stated previously, the base plant cost incorporated a horizontal ground
acceleration of 0.25g for those structures, systems, and components that
required seismic design consideration. The sites considered were determined

to be within the above stated limit; accordingly, the seismic design incre-
mental cost was zero.

1.4-19
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181220 Labor Cost

Labor rates by trade were obtained by telephone calls and meetings with
union officials of various locals in New York State, and the overall labor
rates wer: determined. A matrix was set up by Candidate Areas, and counties
therein. Candidate Region 11 - Broome County (Binghamton Area) was used as
the base cost since it has the lowest overall rate. A productivity rate,
based on engineering experience, of 12 manhours/kW was used.

The differential cost of labor for each Candidate Area is shown in Table
l1.4~4 and is calculated using the formula:

4 Labor Ccst = (A Labor Rate)(Productivity)(Kw, net Plant Capacit{; edh

L.4:02.2:9 Ultimate Heat Sink

At each site, it was assumed that a Seismic Category I mechanical wet tower
would be employed as the ultimate heat sink.

1e%.12:2.10 Transmission Losses

Load flows were run using a computer program at 63 percent of the forecast
1987 peak summer load level. This was the average New York Power Pool load
level determined from the 1965 to 1974 load energy and demand data.

The level flow calculations were run with and without the new generation
inserted into the system, for the sites under construction. The difference
in losses was attributed to the new generation at a particular site. The
cost of losses was based on losses of the member ~ompanies of the New York
Power Pool, rather than those of the entire system.

Replacement costs were based on nuclear fuel. If new generating capacities
were added to supply future load increases, losses would have been incurred
by the delivery of energy from the new source to the new load. From a supply
point of view, these losses would have been indistinguishable from the load
and, therefore, were treated as part of that load. Since the added losses
would not have existed without the added load and generating capacity, a
portion of the added generating capacity would have been necessary to supply
those added losses; thus, in evaluating the cost of those losses, the calcu-
lations assumed that the capacity and energy charges associated with the
future generating capability would have been used to supply those losses. A
replacement cost of $36.30 MWh was used for the calculations. To allow for
scheduled maintenance and forced outages a capacity factor of 75% was
assumed.

To determine the total ammual cost of losses the following equation was used:

Annual cost of A NY MW losses = (A NY load flow MW losses @ 63%
peak load level) x (replacement cost)
x (capacity factor) x (8760 hr/yr)
190
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TABLE 1.4-1

CATEGORY SYMBOLS

NEW YORK STATE LAND USE AND NATURAL RESOURCES INVENTORY

AREA LAND USE DATA

Active

Ao Orchard

Av Vineyard

Ah Horticulture

At High intensity

Ac  Cropland/cropland pasture
Ap Permanent pasture
Inactive

Al Inactive agricultural
Ui Urban intensive

Uc Ui under construction

Specialty Farm

Ay Minks, game, aquatic ag,

horse farms

Forestland

Fe Brush cover up to fully stocked
poles less than 30 feet

Fn Forest over 30 feet

Fp Plantations, any size

Water

Wn Natural, any size

We Artificial, one acre

Ws Streams, rivers - 100 feet

Wetlands

Wb Bogs, shrub wetlands

Ww Wooded wetlands

Wm Marine wetlands, navigable (St.
Lawrence)

Wh Hudson River

Residential

Rh  High density, 50 feet frontage

Rm Medium density, 50-100 feet frontage

R1 Low density, over 100 feet frontage

Rs Strip with max of 1/3 intermixture
of Cs commercial

Rr Rural hamlet

Re Estates, 5 acres

Re Farm labor camp

Shor: 'ine

Rk { oreline developed

Commerc. al

Cu Urban (Lowntown)

Ce Shopping center

Cs Commercial strip with max of 1/3
intermixture of Rs or density
housing

Cr Resorts

Industrial

I1 Light manufacturing

Ih Heavy manufacturing

Outdoor Recreation

OR ALL categories
Extractive

Eg Gravel, sand

Es Stone quarries

Em Minerals, cement, clay
Eu 0il, gas, salt
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TABLE 1.4-1

Non-Productive

Ns Sands
Nr Exposed rocks

Public
P All categories

Communications

Tt Area of service facilities

2 of 2

(Cont'd)
Transportation
Th Highway (limited access)
Tb Barge canal (channel, lock)
Tp Port or dock
Tl Locks or dams
Ts Shipyards
Ta Airpert, any type
Tr Railroad

Land Area Not in New York State

No
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TABLE 1.4-2

ECONOMIC PARAMETERS

The parameters used to prepare the costs shown in the engineering/

economic evaluations are as follows:

Two 1200 MWe Net Nuclear Units
2. Commercial Operation Date . . . . . . . . . 1986-1988

3 Annual Rate of Escalation . . . . . . « « . 8% to 1980, 6% from 1981 to
1988; except for transmission
and substation capital costs,
and fuel costs which
are calculated at a straight

8% per vyear
4, Annual Rate of Interest during
CORBEYREEADR . 5 & +-5 » o s % % ¢ % & 5 % 9%
S+ PEARE Lif€: » o 5 o 5 % o s 0 o i % s 2w 3 YEATE

6. Annual Fixed Charge Rate. . . . « « « . « . 15.9%

7. Annual Discount Rate. . + « « o o o« » s « » 10,65%

8. Average Capacity Factor . . « « ¢« « o« ¢« « « 15%

9. Net Plant Heat Rate . . . + « +« « +« « « » » 10,250/Btu/kWh
10. Plant Construction Cost . . . « + « « « +» » $2,880,000,000

11. Operation and Maintenance Cost. . . . . . . 1.125 mills/kWh

12. Capitalized Cost of Power
over Plant Life. . . . +« + « o + o « « + o« S$S1643/kW

1 of 1 7 16
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TABLE 1.4-3

TRANSMISSION LINE UNIT COSTS AND
SUBSTATION COSTS*

Ks 765 kV bdl 4-1351 mem 5 twr/mile
a. w/250 ft ROW & cl $1,761,000/mile
b. w/250 ft ¢l only $1,623,000/mile
¢c. No ROW & no cl $1,542,000/mile

IT. 345 kV H-Fr bdl 2-1590 mem 7 str/mile
a. w/150 ft ROW & cl $872,000/mile
b. w/15G ft ¢l only $789,000/mile
c. No ROW & no ¢l $741,000/mile

III. 345 kV twr bdl 2-1590 mem 6 str/mile
a, dbl ckt w/150 ft ROW & cl $1,784,000/mile
b. dbl ckt no ROW & no ¢l $1,653,000/mile
¢c. sc¢ fdecw/150 ft ROW & cl $1,477,000/mile

IV. 230 kV H-Fr 1033 mem 7 str/mile
a. w/150 ft ROW & cl $396,000/mile
b. No ROW & no ¢l $343,000/mile

V. 115 kV H-Fr 1033 mcem 7 str/mile
a. w/150 ft ROW & c1 $396,000/mile
b. No ROW & no ¢l $265,000/nile

VI. Restring 345 kV H-Fr or add 2nd ckt to Existing s ¢ f d ¢ twr
No ROW & no ¢l $307,000/mile

VIL. Remove existing transmission
Removal = Salvage

1l of 2
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Table 1.4-3 (Cont'd)

VIII. Underground costs
Estimated on a site-specific basis. No generalized cost
per mile assumptions were made.

REMOTE SUBSTATION COST ASSUMPTIONS**

765kV 3 bkr - $11,989,000
2 bkr = 9,324,000
1 bkr = 2,896,000
345kV 3 bkr - $ 5,009,000
2 bkr = 3,851,000
1 bkr = 1,535,000
765/ 345kV 1 -1 dia 500 MVA = $1,000,000
used 4 - 1 dia Units for 1 bank
7 = 1 dia Units for 2 banks
745kV Shunt Reactor 100 MVAR = $1,877,000
* bdl Bundled
ROW Right-of-Way
twr Towers
H-Fr "H" - frame
str Structures
dbl ckt Double circuit
s ¢c fde Single circuit future double circuit
ckt Circuit
cl Clearing
w/ With
bkr Breaker

**A11 costs annualized at 15.9 percent per year substation costs for remote
terminals only, not for Switchyard.
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TABLE 1.4-4

DIFFERENTIAL LABOR COSTS

Candidate Area* ALabor Cost (in 1987 dollars)
11-2 Base
1-1

73, 7ob, Pe1i 112.0 x 10°

4=3 54.0 x 108

10-2, 10-3, 10-4 65.0 x 10°

*The first two numbers in any site description refer to the Candidate Area.
For example, Site 7-6-6 is located within Candidate Area 7-6. Figure 9.2-12
of the ER shows the locations of the Candidate Areas.

1l of 1
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NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

2.0 RECONNAISSANCE LEVEL INFORMATION AND SITE SUMMARIES

2.1 SITE 11-2-35, SUSQUEHANNA RIVER AREA

z.1.1 Site Description

Site 11-2-35 is located in the Town of Barton, Tioga County, 25 miles west
of the City of Binghamton and 2 miles north of the Susquehanna River. The
community of Barton, situated along the Suscuehanna River, is located 2.5
miles to the south, the community of Ellistown is &4 miles southwest, and
Owego 9 miles northeast. Figure 2.1-1 shows the general location of the
site. Figure 2.1-2 depicts the site boundary and area topography, and
Figure 2.1-3 is an aerial photograph of the site.

The general site land uses are predominantly a mixture of forest land and
shrub cover and active and inactive agricultural land. Intermittent streams
flow through the valley areas on the site, and a small dam is located near
the western boundary. Figure 2.1-4 is a copy of the LUNR map for the site
and surrounding area.

Scattered farm and nonfarm residential dwellings are located along the two
roads, Oak Hili and Henton, which traverse the site.
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SUSQUEHANNA RIVER AREA

2.1.2 Meteorology

The meteorological evaluation of the Susquehanna River site (11-2-35) con-
sidered the ground level dispersive capability and the potential for cooling
tower impacts on sensitive receptors.

Lol s Bk Togograghx

Site 11-2-35 is located near the top of the small creek basin at an eleva-
tion in the range of 1200 ft - 1300 ft msl about 2 miles north of the Susque-
hanna River. The site is well out of the river valley which lies about
400 ft - 500 ft below the site. There is some slightly higher topography in
the immediate sice vicinity; with hilltops of 1523 ft msl about 1 mile north
of the site, 1465 f+ about one mile west of the site and 1400 ft about 1
mile east. The topography within 10 miles of the site is characterized by
hills and ridges on the order of 1500 ft - 1700 ft msl and river and creek
valleys on the order of 800 ft - 1000 ft msl.

[ 5 I | Heteorolq&jcal Data

The closest source of meteorological data is the Broome County (Binghamton)
Airport, located about 30 miles ENE of the site. The Br .me County Airport
is located on a small plateau at about 1600 ft msl, and is above most of the
surrounding terrain. The meteorological station has an excellent exposure
and little topographic influence on the meteorology is expected.

Table 2.1-1 presents an annual wind distribution by atmospheric stability
class calculated with the National Climatic Center (NCC) "STAR" Program for
1964 for the Broome County Airport. The overall wind direction distribution
showed no evidence of wind channeling. The predominant direction frequen-
cies were reasonably evenly distributed from the south, west, and north.
The mean wind ‘speeds also reflected the unobstructed airflow with the
frequency of speeds from 0-3 knots about 4%, from 4-6 knots about 26%, and
from 7-10 knots about 39%Z. The frequency of stable atmospheric conditions
was 24% with the relative frequency of stable atmospheric conditions with
speeds from 0-3 knots about 2%, with speeds from 4-6 knots 14%Z, and 7-10
knots 8%.

2.1.2.3 Ground Level Dispersive Capability

The site elevation and exposure tend to minimize the potential for topo-
graphic obstruction of airflow. There may be a minor potential for cold air
drainage due to the slightly higher topography in the immediate site
vicinity. The Broome County Airport is judged to be a reasonably repre-
sentative source of meteorological data for the site due to the similar
unobstructed location of both the airport and the site. In general, the

ground level dispersive capability of the site is judged to be reasonably
fevorable.

2.1=2
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2.2.2.6 Coolin;:Tower Evaluation

Due to the location of the site, 400-500 ft above the Susquehanna Valiey,
the dispersion potential for moisture from cooling towers is considered to
be reasonably good. State Route 17 is a potential sensitive receptor
located about 3 miles south of the site; however, its location in the river
valley below the site tends to minimize the cooling tower related fogging
potential there.

2.1.2.5 References for Section 2.1.2

ke USGS topographic map, 1:24,0C" scale, Barton, N.Y. Quadrangle.

2. USGS topograpt .c maps, 1:250,000 scale, Elmira, N.Y., Williamsport,
Pa., and Binghamton, N.Y.

3. U.S. Department of Commerce, NOAA, NCC, EDS, Wind Distribution by Pas-
quill Stability Classes/5, (STAR Program), Binghamton, New York (1964).

4. U.S. Department of Commerce, Weather Bureau, Form WBAN 10-D, Station
Description and Instrumentation, Binghamton, N.Y., December 19€4.
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2.1.3 Hydrology
2.1.3.1 Water Availability and Supply,

The source of cooling water is the Susquehanna River. The intake is located
approximately 6 miles upstream of USGS Gaging Station No. 5150 at Waverly,
New York. Records (February 1937 tc September 1973) at this station
indicate a mean flow of 7392 cfs for over the period of record, a minimum
daily flow of 237 cfs, a minimum monthly flow of 326 cfs, and a 7-day,
once-in-ten-years low flow of 345 cfs.

Due to consumptive use regulations on the Susquehanna River, which limit
consumstive withdrawals when the flow is less than the 7-day once-in-ten-
years low flow, a water storage reservoir would be needed to ensure adequate
water supply. For a nuclear plant, 12,800 acre-ft of active storage would
be required. Section 2.1.6.5 provides further information on impoundment
requirements.

2.1.3.2 Flood Protection Requirements

The site is located approximately 400-500 ft in elevation above the Susque-
hanna River. Therefore, there is no problem with flooding at the site and
no flood protection requirements are considered necessary.

2.1.3.3 Effects of Construction

No significant problems related to dewatering, erosion, or river bottom
dredging durirg construction were identified. There are two small streams
on the edge of the site area which should not be affected by construction.

2.1.3.4 Effects of Operation

There is a potential problem wita dispersion of the discharge effluent due
to the shallowness of the Susquenanna River in the site vicinity.

2.1.3.5 References for Section 2.1.3

1. Eastern Susquehanna River Basin Regional Water Resources Planning
Board, Summary of Tentative Plan, in cooperation with New York State
Department of Environmental Conservation, 1975.

24 New York State Department of Environmental Conservation. Susquehanna

River Basin Study: Needs and Capabilities for Multi-Purpose Water
Resources Development, 1966.

3. New York State Department of Environmental Conservation. Susquehanna
River Basin Study: Appendix H - Power, 1970.

4, Susquehanna River Basin Commission, Comprehensive Plan for Management
and Development of the Water Resources of the Susquehanna River Basin,
1973.
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Susquehanna River Basin Commission. Regulations and Prccedures for
Review of Projects, 1975.

Tice, R. H. Magnitude and Frequency of Floods in the United States,
Part 1-B. North Atlantic Slope Basins, New York to York River, 1968.

U. S. Geological Survey. Compilation of Records of Surface Waters of
the United States through September 1950, Part 1, 1954,

U. S. Geological Survey. Water Resources Data, Part 1: Surface Water
Records in New York State, 1966-1974.

USGS topographic map, scale 1:24,000, Barton, N.Y. Quadrangle.
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2.1.4 Water Quality

2.1.4.1 Gener.. Description and Analysis

The analysis of the water quality of the Susquehanna Riser water source for
Site 11-2-35 was based on review of the state stream classification, water
quality management/planning documents of the Susquehanna River Basin Com-

mission, appropriate USGS maps, and observations made during a water source
visit,

The Susquehanna River in the vicinity of Site 11-2-35 has a Stream Classifi-
cation of B, non-trout waters(l). The Eastern Susquehanna River Basin
Board recommended that the Department of Environmental Conservation com-
plete the Basin Water Quality Management plan, pursuant to Section 303(e) of
the 1972 Water Quality Act. This should have fully examined the needs for:
(a) further regionalization of waste water collection and treatment systems
and their management; (b) water conservation for flow releases during drought
periods; (c) the applicability of alternative treatment technologies such as
physical-chemical treatment and land application; (d) alternative measures
for control of non-point sources of water quality degradation; (e) expension
of the water quality monitoring network and improvement of the data
processing systems(2), With the completion and operation of municipal
wastewater treatment facilities, water quality should continue to improve in
this stretch of the Susquehanna River.

The water quality analysis assumed the construction practices utilized and
all discharges would have been in conformance with 40 CFR 423(3) ¢
minimize potential impact to water quality due to turbidity, siltation, and
runoff. Monitoring and treating in-plant waste streams assumed that the
facility's liquid effluent and cooling tower blowdown would have been main-
tained in compliance with appropriate state and federal guidelines and
regulations. Thus, if measures are taken to control possible increases in
siltation, turbidity, suspended solids levels, and reduction in dissolved
oxygen production from suppressed photosynthesis, (xisting water quality

conditions would not likely be agsravated by the operation of a closed-cycle
plant.

2.1.4.2 References for Section 2.1.4

1. New York State Department of Environmental Conservation. 6 NYCRR Sub~-
chapter 13, "Classes and Standards of Quality and Purity Assigned to
Fresh Water and Tidal Salt Waters," 1966, as amended.

2. Summary of Tentative Plan of the Eastern Susquehanna River Basin
Regional Water Resources Planning Board, May 1975.

- 18 40 CFR 423, "Steam Electric Power Generating Point Source .ategory,"
October 1974, as amended.
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2.1.5 Aquatic Ecology

The analysis of the uquatic ecology and resources of the Susquehanna River
water source for Site 11-2-35 was based on a review of background liter-
ature, publications of and meetings and conversations with personnel of the
New York State Department of iInvironmental Conservation, and a water source
visit.

g P, 1 | Preexisting Stress

Preexisting stress on the water source biota appear to have been from pre-
viously unregulated industrial and sewage discharges.

2.1.5.2 Aquatic Resources

The stretch of the Susquehanna River to be used is immediately west of the
Town of Barton. The site location is approximately 2 miles north of the
water source.

Studies showed that, in the vicinity of Binghamton, New York, the seasonal
distribution of algae was that usually seen in waters of the North Temperate
Zone. The taxa and the number of taxa found were thouse of productive waters
but not typical of heavily polluted waters(1),

Benthic studies in the vicinity of Vestal, New York indicated high water
quality with 18 taxa of benthic organisms present. Ctudies in the vicinity
of Apalachin, New York showed 14 taxa of benthic organisms present that were
organic pollution tolerant or intermediate forms. Conditions indicated
upstream organic pollution. Studies in the vicinity of Owego, New York
showed an inc®ase in types of benthic organisms. The river appears to be

recoverin% at this station. At Smithboro, high quality water was
indicated(2,3), :

A warm-water fishery exists in the lower portions of tributaries of the
Susquehanna River(%,5), 4 very productive habitat characterizes the main
stem of the river above Scranton, Pennsylvania extending to the headwaters

in New York. This is considered to be one of tne finest smallmouth bass and
walleye fisheries in the area(6),

Warm-water sgecius reported to occur in the Susquehanna River are as
follows(4,5,7),

largemouth buss (Micropterus salmoides)
smallmouth bass (Micropterus dolomieui)
muskellunge (Exox masquinongy)

chain pickerel (Esox niger)

walleye (Stizostedion vitreum)

yellow percn (Perca flavescens)
bullheads (lctaluridae)

sunfish (Centrarchidae)
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At the time of the study, fishing pressure on walleye (Stizostedion

vitreum), compared to other species in the Susquehanna River basin was
medium to heavy. Muskellunge (Esox masquinongy) was one of the major sport
fish species found in the basin. It is not native to the Susquehanna
watershed, but has been successfully introduced into waters providing
suitable habitats. The use of this resource is high in terms of recreation
days. Smallmouth bass (Micropterus dolomieui) were abundant in lower
portions of tributaries and the main stem where water quality was
satisfactory and where there was good shoreline gravel for nest-building.
Smallmouth bass are probably the wmost popular and widely distributed
warm-water game fish in the basin and because of this receive a relatively
heavy use. The panfish e.g., bluegills (Lepomis Macrochirus), perch (Family
Percidae), and catfish (Family Ictaluridae) resource was under utilized(6),

Specifir information on spawning and nursery areas, resting, feeding,
wi tev.ng areas or areas of seasonally high concentrations of important
species was not available. Review of the habitat preference and repro-
ductive habits of fish reported from the Susquehanna(3y9) indicated that
some spawning activity would have been expected to occur in the main stem of
the river.

Conowingo Dam prevents upstream movement of anadromous fishes, thus no
migratorg routes were reported for the stretch of river in the vicinity of
Barton(6), Dpue to the restricted cross-sectional area of the river, the
potential for blocking mobility of aquatic organisms exists; however, as
stated previously, there were no migratory routes reported in this stretch
of the Susquehanna River.

The Susquehanna River from the Pennsylvania/New York border in Broome County
to the City of Binghamton has no serious pollution. Populations of walleye,
smallmouth bass, bullheads, sunfish, and yellow perch were found all the way
to Rock Bottom Dam in Binghamton. Below Rock Bottom Dam there is a sewage
treatment plant that once presented problems with discharges into the Sus-

quehanna 3iver. In recent years, these problems have been greatly
reduced(10)

In the Binghamton, Johnson City, Endicott stretch of the river, the water
quality in the past, has been poor. However, at the time of the study, the
water quality had greatly improved and there were no longer any fish kills.
Smallmouth bass reproduced in the river. There was a varied fish population
from below Rock Bottom Dam to the Pennsylvania border, Tioga County with
walleye and sometimes muskellunge coming up from Pennsylvania(10),

The river was at one time stocked with walleye, but the stocking was
discontinued. Tagged walleye from Pennsylvania appeared to be on a spawning
run toward Binghamton but they were prevented from going farther by the Rock
Bottom Dam. It was presumed that the walleye were on a spawning run al-
though no observations of spawning were made. In general, populations of

fish in the Susquehanna River are improving, especially from Binghamton
downsticam(10)

201-8
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2.1.5.3 Potential Impacts of Construction

Environmental impacts of construction are expected to be primarily short
term and reversible for organisms inhabiting the Susquehanna River. The
primary unavoidable but reversible effects are considered to be associated
with dredging and construction of intake and discharge structures.

The aquatic impact associated with the dredging operations may involve
short-term turbidity increases as a result of sediment removal. Some
benthic organisms may be lost with spoil removal; however, any backfilling
would provide suitable habitats for some recolonization. Thus, the impact
1s considered short-term and reversible.

Effects of dredging activities on organisms other than the displaced macro-
invertebrates are considered to be localized and temporary. Dredging
operations could be scheduled seasonally to avoid spawning and other
biologically active periods. Increased turbidity levels could have a
short-term impact on plankton populations. However, because of the limited
area involved in dredging, the potential adverse affects are considered
inconsequential.

Fish would be largely unaffected because their mobility would enable them to
avoid construction activitiss. Because of the short duration and limited
area affected by construction activities, no impact upon or blockage of fish
migration in the water source in the site vicinity is anticipated.

2.1.5.4 Potential Impacts of Operation

The potential impacts of plant operation on aquatic biota in this stretch of
the Susquehanna River would be mainly dependent upon the specific localion
and design of the intake and discharge structures. Potential impacts would
result from impingement of adult fish, entrainment of ichthyoplankton,
phytoplankton, =zooplankton, macroinvert-brates and juvenile fish, and
thermal and chemical discharges.

The potential operational imr ..cs would be expected to be minimal if the
intake and discharge struct ces were located away from any unique habitats
or areas of this stretch of the river conducive to fiesh congregating,
feeding, or spawning.

2.1.5.5 References for Section 2.1.5

is Wagner, D.B., and Schumacher, G.J. Phytoplankton of the Susquehanna
River near Binghamton, New York: Seasonal Variations; Effects of
Sewage FRffluents. Journal of Phycology, 1970, Vol. (6): No. 2,
pp. 110-117.

2. LaBuy, J.L. Biological Survey of the Susquehanna River and Its Tribu-
taries Between Cooperstown, N.Y. and Northumberland, Penna. CB-SRBP
Workirg Document No. 2, FWPCA Middle Atlantic Region, 1967.
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LaBuy, J.L. Tabuiation of Bottom Organisms Observed at Sampling
Stations During the Biological Survey Between Cooperstown, N.Y., and
Northumberland, Penna. Appendix to Biological Survey of the
Susquehanna River and Its Tributaries Between Cooperstown, N.V. and
Northumberland, Penna. CB-SRBP Working Document No. 2, FWPCA, Middle
Atlantic Region, 1966.

Excerpts from Susquehanna River Basin Natural Resources and the
Future. Prepared for U.S. Department of Interior, National Park
Service

Needs and Capabilities for Multi-Purpose Water Resources Development
of the Susquehanna River Basin in New York, Division of Water
Resources, Conservation Department, State of New York, 1966.

A Report on the Status of Fish and Wildlife Resources and Their
Present Use in the Susquehanna Basin, New York, Pennsylvania,
Maryland. U.S. Departme-t of the Interior, Fish and Wildlife Service,
Division of River Basin Studi.s, Bostou, Massachusetts, 1966.

Freshwater Fishing in New York, Prepared by Division of Educational
Services, State of New York Department of Environmental Sciences.

Eddy, S. and Underhill, J.C. No:-thern Fishes, 1974.
Hubbs, C.L. and Lagler, K.F. Fishes of the Great Lakes Region, 1974.

Personal Communicaction, Mr. Arch Petty, Fisheries Manager, N.Y.
Departme: t of Envircnmental Conservation, Cortland Regional Office,
December 16, 1975.
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2.1.6 Terres*“rial Resources

The following summary and analysis of Site 11-2-35 is based on a review of
these sources of data: USGS topographic maps (7.5 minute series), aerial
photographs, pertinent literature, contacts with state resource agencies,
LUNR maps, and a site visit.

2.1.6.1. Lana Use

2.1.6.1.1 Dedicated Areas

ks federal lands -- none on or near the site

£ natural landmarks -- none on or near the site

3. state and local parks -- Municipal Park in Nichols 5 miles
southeast. (This area is not part of the site and should not
be affected by the development of the site.)

4. privately dedicated areas -- none on or near the site

5. endangered species -- at the time of the study, the U.S. Fish
and Wildlife Service (USFWS) had not ruled that any plant taxa
were endangered or threatened. The State of New York did not
have an endangered plant regulation but did have a regulation
prohibiting removal of certain plant species without the
consent of the landowner.

The animals considered endangered by the USFWS at the time of
the study, which might have occured in the site vicinity, in-
cluded the bald eagle, the peregrine falcon, and the Indiana
bat. None of these were known to have bred in the vicinity of
the site, but may have migrated through the site area. The
State of New York also considered the osprey endangered and
this bird also migrated through the area but did nnt nest.
The likelihood of an endangered species occurring on any site
in the river basin was relatively equal to Site 11-2-35. This
area did not represent any unique area which would have
attracted an endangered species.

6. critical habitat -- none on or near the site

2.1s8.162 !g**tation

The major - . communities as shown on the LUNR map include forest, brush-
land, cropla.J, and abandoned agricultural land. The woodlots are located
on sloping land which is not suitable for agricultural activities. The LUNR
map indicates a small wetland in the northern portion of the site; however,
the USGS map does not indicate a wetland, and no wetland was seen during the
site visit. During a site visit, some livestock were observed in one of the
.wactive agricultural areas as shown on the LUNR map.

2.1=1} TET 1
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2.1.6.1.3 Wildlife Habitat

The plant communities onsite probably support a variety of wildlife. The
combination of vegetative cover types, the presence of small streams, a
large farm pond and the wet area indicated on the LUNR map provide an
indication of many species of mammals, birds, reptiles, and amphibians.
The game animals that could be present include deer, rabbits, ruffed grouse,
woodcock, and squirrels. Also present could be raccoon, skunk, woodchuck,
and fox. No waterfowl are expected to use the site area. Some may migrate
along the river but probably do not remain at the site.

2.1.6.1.4 Farmland

At the time of the study, approximately one third of the site was active
cropland.

2.1.6.1.5 Wetland, Coastal Zone Management Program, and State Wetland Act

There is a small freshwater wetland in the northern boundary of this site.
The area is shown on the LUNR map but is not on the U.S. Geological Survey
map. While the wetland probably would have been avoided, it did not repre-

sent a significant habitat for aquatic animals. The site is not within the
coastal zone.

Lo lubulanb Floodglaig

No floodplain was identified on site based upon field inspections and review
of maps and photograp .s.

2.1.6.2 Transmission Corridors

For Site 11-2-35, a total of 140 circuit miles of transmission facilities
would be required. Two double-circuit steel lattice tower transmission
lines would be constructed in a northerly direction from the site to the
proposed Straits Corners substation, a distance of approximately 3.7 miles.
From this point, new 345kV wood H-frame transmission lines would be con-
structed, one westerly to Watercure Road substation (16.6 miles), and one
easterly to Oakdale substation (25.9 miles), replacing the existing 230kV
Oakdale-Watercure Road transmission line. The routes parallel the existing
345kV Oakdale-Watercure Road .ransmission line; no new right-of-way (ROW)
would be required. From the proposed ltraits Corners substation to Oakdale
substation, the Oakdale-Watercure Road 345kV line would be rebuilt at 345kV
to accommodate the proposed bundle conductor.

An additional 345kV transmission line would be required from Oakdale
substation to Fraser svhstation (56.9 miles). The proposed route parallels
the existing 345kV Oakdale-Fraser transmission line. Acquisition of addi-
tional (ROW) would not be required to accommodate the new facilities.

| OL
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Although major population centers are avoided by the proposed corridors,
approximately eight linear miles of the two-mile-wide study corridor
traversed land classified as residential; 75.2 miles of corridor traverse
agricultural areas and forest brushland; 24 miles of th: corridors traverse
mature forest. The proposed installations would not hive significantly af-
fect these land uses.

No historic sites of national or state designation are contained within the
study corridors. No areas of unique or high visual quality are traversed,
and on'y eight corridor miles are in areas of mediur visual quality.

Approximately 1.4 corridor miles (1,790 acres) traverse wetlands, and 6.2
corridor miles traverse slopes in excess of 25%. The study corridors cross
several streams and rivers, including Cayuga Creek, Catatonk Creek, the
Tioughnioga River, the Chenango River, and the Susquehanna River, all of
which are crossed by the existing transmission lines.

The proposed corridor crosses Interstate Route 88 between the communities of
Afton and Bainbridge, and crosses Interstate Route 81 north of Binghamton.
Oakley Cormers State Forest is also cressed by the study corridor, but final
line placement would not affect this area.

Although Oakdale Substation is located on the westerly corporate boundary of
Johnson City, and Watercure Road Substation is located less than one mile
from the Elmira city limits, it was anticipated that addition of the pro-
posed facilities would not result in significant additional impact at these
sites.

Table 2.1-2 presents the transmission corridor data for Site 11-2-35.

2.1.6.3 Pipeline

The pipeline route to the site begins on the bank of the Susquehanna River.
Exact location of the intake depends on aquatic ecological and engineering
considerations. The route selected for the evaluation is 3 miles long. The
line crosses mostly agricultural land and brushland with scae forest
crossed. The line crosses State Route 17C, a 7300 vehicle per day, two lane
road. Two small streams are crossed as well as a railroad main line.
Figure 2.1-1 shows the location of the pipeline.

2.1.6.4 Rnilrg:g

The railroad route to the eite begins at the Erie Lackawanna line south of
the site in Barton. The line would require the construction of 7 miles of
track, Based on LUNR maps, the vegetation crossed is mostly forest and
agricultural with some brushland. A smail wetland is crossed as were seven
small streams. State Route 17C, a 7300 vehicle per day, two lane road, is
crossed once. There is a residential area at the location where the site
route joins the rain line. Selection of the final railroad route greatly
depends on engineeving aspects due to the terrain between the main line and
the site. There ire no unique ecological areas along the potential route.
Figure 2.]1-1 shows the location of the railroad spur.

2.1-13 ‘ L




NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

2.1.6.5 Impoundments

As described in Section 9.2.2.6.3.1 of the ER, after the Stage 5 evaluations
were completed, consumptive water use limitations were proposed for the
Susquehanna River Basin by Susquehanna River Basin Commission (SRBC). These
limitations meant that large water storage impoundments would have been
required to augment withdrawal of river water during low flow periods.

In a series of public meetings, the SRBC discussed the implementation of new
regulations to limit the comsumptive use of water during periods of low
flow. A number of proposals were discussed, with most centering on a re-
quiiement to compensate for consunptive uses when the stream flow approached
a specific value. Thresholds of 1.0 and 1.5 times the 7-day, once-in-
ten-years, low flow were proposed. Some representatives from the New York
State Department of Environmental Conservation strongly favored immedi~r*e
implementation of the limit of 1.5 times the 7-day, once-in-ten- years, low
flow, at least for portions of the river flowing through New York. Other
members of the commission supported an initial limit of 1.0 times the 7-day,
once-in-ten-years, low flow, but considered that the 1.5 limit might be
appropriate for implementation at a later date.

Recognizing that consumptive use regulations would soon be forthcoming, and
certainly in force by the time of scheduled plant operation, studies were
undertaken to determine the implications of developing appropriate impound-

ments on the Susquehanna to meet regulations in the range of 1.0 to 1.5 ‘
time- the 7 day, once-in-ten-years, low flow. In these studies, the re-
quired amount of low flow augmentation was calculated, and the Army Corps of
Engineers was contacted to determine whether existing, or planned reservoirs
upstream of the Susquehanna Site 11-2-35 could have supplied the necessary
compensation during low flow conditions. The Corps responded that the
reservoirs under their jurisdiction were committed to uses that conflict
with power plent requirements for low flow augmentation. Specifically,
releasing water during the dry late summer season ‘would impair the
recreational use of the various reservoirs. Also, storage of additional
water during high flow, for later compensative use, would reduce the flood
protection capability below what was already considered a marginal
condition. To maintain power plant operation during periods of low flow,
new reservoirs, which are dedicated primarily to providing compensatory
flow, would therefore be required.

In the Stage 5 evaluations, to provide adequate supplemental makeup, only
mipor impoundments on the Susquehanna were considered necessary*, Suitable
locations for large impoundments, thus, were not identified. To give an
indication of the range of costs, and environmental impacts associated with
dereloping large impoundments, several alternatives were investigated in the
vicinity of Site 11-2-35. Impoundments were sized to provide adequate com-
pensatory flow so that they could have met the proposed 1.5 times the 7-day,

*The cost estimate for development of Site 11-2-35 provided in Section '
2.1.12 is based on the use of only a small impoundment. That estimate w~-
made prior to the impoundment studies described in this section.

2.1-14 157 134



NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

once-in~ten-years, low flow requirement. This limit was assumed because it
could likely have been the initial limit applied in New York State, and
could possibly be implemented over the entire basin by the late 1980s.

Three potential impoundment locations, with storage capacities in excess of
25,000 acre-ft, were identified. This was the estimated volume required to
meet the 1.5 times the 7-day, once-in-ten-years, low flow condition. The
design assumptions for this estimate are provided in 7iable 2.1-3. The three
impoundment locations, Ellis Creek, Ross Hill, and Pipe Creek are shown on
Figures 2.1-5 and 2.1-6. Storage and size information for these impougd-
ments is provided in Table 2.1-4. Table 2.1-5 presents other information
relative to potential environmental impacts.

The total costs for these reservoirs, including operation, was estimated to
range from $36-$80 million, depending on the pumping scheme analyzed. In
addition, these impoundments covered 390-880 acres of land, and would have
displaced forests, cropland, and residential areas. In some cases, they
would have adversely impacted NYS designated trout streams.

As indicated in 18 CFR 803 (Federal Register, September 30, 1976), the SRBC
passed an initial standard which required projects to compensate for their

consumptive use when river flows are equal to, or below, 1.0 times the
7-day, once-in-ten-years, low flow.

The cost and size of the impoundment required to meet the 1.0 times the
7-day, once-in-ten-years, low flow limit would have been less than the
values mentioned above for the i.5 cace. To meet either limit, significant
additional costs and environm~ "1l impacts would have been incurred above
those previously evaluated in Stage 5 for the Susquehanna River sites
(11-2-35 and 11-2-8). The relatively large impoundment made necessary by
the new regulations added costs to the sites in the Susquehanna River area
which was already the most expensive area considered at the Stage 5 level of
the study.

2.1.6.6 Construction Impacts

During site preparation and facility construction, the terrestrial community
would be affected by clearing and grubbing, excavation, dewatering,
placement of roads, railroads and pipelines, and operation of construction
equipment.

The impacts expected from these activities include the alteration of
existing vegetation, causing changes in wildlife populations onsite and
within terrestrial communities surrounding the site, and introduction of
barriers to wildlife movement.

Site 11-2-35 is located in an area of rough terrain, requiring extensive
excavation and landfilling to create a level construction area. Extensive
excavation in the area possibly could cause erosion in bordering areas.
This activity probably would result in the loss of all wildlife within the
construction rea, 1f the wildlife were not lost, but were
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able to disperse into surrounding communities, the carrying capacities of
these surrounding .reas might be exceeded, causing adverse¢ impacts in these
areas.

None of the cover types affected by counitruction on Site 11-2-35 is unique
to the site region; consequently, disru,ting the site would not have a
significant impact te the region.

Construction of a railroad spur and pipeline from the existing tracks along
the Susquehanna River to the site would require disturbance of a large land
area be-iuse of the rugged topography present in this area.

2.1.6.7 Operation Impacts

Impacts on terrestrial ecology from operation of a nuclear power plant at
the site would be limited to the possible effects of cooling tower drift
deposition and noise. Nc expected levels of materials known to cause damage
to flora and fauna would be deposited as a result of operation of the
nuclear facility.

2.1.6.8 References for Section 2.1.6

1. Hunt, Oliver P., "Duration Curves and Low-Flow Frequency Curves of
Streamflow in the Susquehanna River Basin, New York", State of New

York Conservation Department, Water Resources Commission Bulletin 60,
1967.

- 4 Susquehanna River Basin Electric Utilities, '"Master Siting Study,

Susquehanna River Basin, Major Electric Generating Projects, 1975~
1989", 1975.

'
3. Susquehanna River Basin Commission, "Comprehensive Plan for Management
and Development of the Water Resnurces of the Susquehanna River
Basin'", 1973.

4. U.S. Army Corps of Engineers, North Atlantic Division, "Water

Resources Development by the U.S. Army Corps of Engineers in New
York", 1976.

, 8 New York State Conservation Department, Division of Water Resources,
"Needs and Capabilities for Multipurpose Water Resources Development
of the Susquehanna River Basin in New York', 1966.

6. Susquehanna River Basin Commission, "Review: Susquehanna River Basin
Study', 1970.

Susquehanna River Basin Commission, "Susquehanna River Basin Study",
Appendix H, Power, June 1970.

8. U.S. Geological Survey, "Water Resource Data for New York", 1974.
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T Socioeconomics

2.1.7.1 Displacement and Disruption of Onsite Resources

There are no designated historic, scenic, cultural, or natural resources on
the site. Construction of a power plant would not adversely affect access
to any othe:s resources in the site vicinity.

2.1.7.2 Displacement of Residential and Economic Activities

Development of a power plant on this site would require that seventeen
dwellings be acquired and the households be relocated offsite.

Approximately 31% of the site is agriculturally productive land. No other
economic activity is conducted omsite.

2.3:7.3 Otigin and Size of the Labor Pool

The labor pool for the site consists of approximately a nine-county area,
and in mid-state New York, encompasses all or part of three state economic
areas: Binghamton, Elmira, and Syracuse. A triangle formed by the Cities
of Elmira, Ithaca, and Binghamton contains the site, and this area is
expected to provide the major portion of the site's construction labor
requirements.

The construction labor force in this area was estimated to be in excess of
18,000 workers (1970). Significant inmigration of labor was not expected to
be necessary in order to supply the construction trades labor requirements.

2.1.7.4 Anticipated roints of Vehicular Congestion

The major roa's providing transpo-iation access to the site vicinity are
Interstate 81 and State Route 17. State Route 17C would funnel most of the
construction traffic to the local site access roads, and it would experience
some vehicle congestion near the community of Barton where the eastbound and

the westbound traffic using this road for access to the site would merge
into local roads serving the site.

2.1.7.5 Potential Impacts on Housing and Services

The housing vacancy rate in the site's commuting area was estimated to be
5.9% (1970), more than 15,000 vacant year-round units, This was considered
indicative of adequate housing stock to absorb the construction workers

likely to migrate into the area. Adverse effects on the local housing
market were not anticipated.

Because of the projected low potential for inmigration of construction
workers, there was no significant potenti.l for impacting local services.
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2:.1:7:8 Analzsis

Good access to labor and housing markets, and good highway access combine to
produce an acceptable location for development of a power plant. Inmigra-
tion of construction workers, the primary vehicle for socioeconomic impacts,
was not expected to exceed acceptable levels. Several possible site access
roads from Route 17C could have been managed to mitigate traffic congestion
near Barton. The major adverse socioeconomic effects at this site result
from the necessity o relocate a relatively large number of households
inhabiting the site.

2.1.7.7 References for Section 2.1.7

1ls New York State Department of Commerce, Binghamton Area Business Fact
Book, Part 2, 1974.

s New York State Department of Commerce, Elmira Area Business Fact Book,
Part 2, 1974.

3. New York State Department of Commerce, Syracuse Area Business Fac:t
Book, Part 2, 1974.

4. New York State Department of Transportation, Transportation/Planning
Map, New York State-South, 1974.

5. U.S. Geological Survey, 7.5 Minute Series (Topographic) Map, Barton
Quadrangle, 1969.

6. New York State Department of Transportation, Barton Quadrangle Map,
Scale 1:24,000, 1973.
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2.1.8 Geology and Seismolg;x

2-1.8.1 Introduction

The area of Site 11-2-35 is a rolling plateau, cut by frequent. stream
valleys with steep slopes. The site contains woodlots, both active and
abandoned fields and a small wet to swampy area on the northern edge.

The site is drained by Ellis Brook and Butson Creek and their tributaries,
which flow southward into the Susquehanna River.

2.1.8.2 Regional Geologic Setting

2.1.8.2.1 Rocks

The site is in the eastern portion of the Appalachian Uplands physiographic
province (Figure 1.4-2). The major rocks in the region (Figu:i . 1.4-3)
include a sequence of Devonian shales, siltstones, and sandstones several
thousand feet thick which are some 350 million years old(l),

2.1.8.2.2 Structural Features

The principal structural feature of the region is a slightly flexured,
southwest dipping homocline of one to two degrees. The general regionai dip
of beds is interrupted by eastward trending low domes and/or broad folds
spaced five to ten miles apart with dips of only a few degrees(z). No
faults have been mapped or reported in the area(l),

2.1.8,2.3 Glacial Features

The region is covered by a variable thickness of glacial till laid down by
the Pleistocene ice sheets that advanced across the area. The last major
ice sheet, Wisconsin, covered the Binghamton area to depths of some 3,000
£t(2), The relatively thin till cover is interrupted only where erosion
has exposed fresh or weathered bedrock, or where stripped and recent allu-
vium backfills the major stream valleys(3

2.1.8.2.4 Groundwater

The entire region is underlain by a thick section of low permeability shales
and siltstones which will protect any deep regional rock aquifer from
possible surface contamination by plant spills.

2.1.8.3 Areal/Site Geology

The topography of the siie is a rolling, plateau-like area that drops off
steeply toward Ellis Brook and its tributary on the east, and likewise to
Butson Creek on the west. The hills are rounded and the north-south

oriented streams impart a similar trend to the hill crests. Total relief on
the site is over 400 ft.
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2.1.8.3.1 Bedrock Units

The site is wholly underlain by the Gardeau Formation (Figure 2.1-7) con-
sisting of shales and siltstones. Below elevation 1,000 ft south of the
site, the underl{ing Rhinestreet Formation crops out along the slopes of the
stream valleys(l) as shown on Figure 2.1-7.

2.1.8.3.1.1 Gardeau Formation

This unit, part of the upper Devonian West Falls Group, consists of gray to
greenish-gray, thin-bedded, argillaceous shale and interbedded gray silt-
stone and dark gray to black shale. The Corning Member, at the top of the
formation, is a sequence of dark gray to black shale and thin-bedded, gray

siltstone approximately 40 ft thick. The entire formation is 400 to 620 ft
thick(4),

The shales weather and disintegrate on exposure and in outcrop, breaking
down to small, slabby pieces with intermixed silt, clay, and sandy material.

The shallow weathered rock zone grades into fresh shale and/or siltstone
within a few feet.

2.1.8.3.1.2 Rhinestreet Formation

This unit, part of the West Falls Group, consists of from 600 to 800 ft of
thin interbeds of black shale, gray calcareous siltstone, gray blocky
mudstone and some black shale. The members that comprise the formation are
the Moreland (tottom), Millport, Dunn Hill, Beers Hill, and Roricks Glen
(top). The Roricks Glen member, which lies below the Gardeau Formation
(Section A-A, Figure 2.1-7) consists of approximately 30 percent black

shale, the remainder being dark-gray shale and gray, thin-bedded calcareous
siltstone(5),

2.1.8.3.1.3 Structure

The shale and siltstone beds of the area are essentially flat-lying and
uniformly distributed throughout site. Except for small-scale joint fea-
tures and locally minor folds, flow rolls, and variations in the dip of
beds, no significant structural features are known in this area.

2:1,8.3.1.4 Engineeriqg;Chlracteristics

The physical characteristics of the shale and siltstone units are expected
to be grossly similar to most black shales. For example, see the descrip-
tion of the Utica Shale in the discussion of Site 7-2-2. The rock is
essentially impermeable and has adequate strength for a heavy foundation.
The upper few feet of the rock is weathered, and shallow excavations can be
opened by ripping and dozing. Joint planes are generally weathered and
coated with oxidation minerals to a few 10's of feet in depth.

The shale is wet/dry sensitive(6) and surface exposures will disintegrate
into brownish chips with scattered slabs of siltstone.
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The thin interbeds of siltstone are more resistant, stronger, and generally
of higher quality than the shales. Because the interbeds are a small
percentage of the total rock column/founda.ion material, the siltstoue is
included with the shale {or evaluation and design purposes.

2.:.8.3.1.5 Groundwater Occurrence

The bedrock formations serve as the primary water source for farm and
domestic purposes in the upland areas. Supplies of from 5 to 15 gallons per
minute can be expected(7), Salt water exists at varying depths beneath
much of the region and several wells near the site have intersected saline
waters. The elevation of the salt water zone iutersected in wells varied
considerably and is probably related to the irint system and interconnec-
tions with the deeper, brine~bearing strat2{"), Groundwater in the rock
is controlled by the joint features and other open fissures, rather than by
the permeshility or porosity of the rock mass.

2.1.8.3.2 ourficial/Overburden Materials

A detailed discussion of the glacial history of the region is presented by
Denny and Lyford(3), The entire area is dominated by a variably thick

blanket of glacial till originally described as the Olean drift by MacClin-
tock and Apfel(8),

2.1.8.3.2.1 Glacial Till

The loamy till is derived from the local bedrock and composed ~° silt and
sand with abundant rock fragments and some clay. The grayish to light brown
till, when dry, is somewhat compact and rests directly on the bedrock.
Generally the till is thin and partially weathered throughout to a dark
brown. Weathering usually progresses into the underlying bedrock. The
abundant rock fragments consist of stones and slabs of siltstone and

sandstone which are roughly tabular and increase in proport on near the base
of the till.

2.1.8.3.2.2 Generalized Thickness

Bedrock is exposed in the channels of several small streams and in cuts in
the hillside along the farm roads. The wet/dry sensitivity and somewhat
soft nature of the shales accounts for the lack of outcrop. However, the
roc« beneath much of the site is clcse to the surface, from 1 to 2 f¢t,
although in some parts rock may be up to 15 ft in depth. Aloug the ste:«p
slope of the Butson Creek valley, the glacial till has been plastered
against the bedrock for over 100 ft; however, this is a false depth and the
till is thin over the site. The till/overburden material is partly weath-
ered bedrock, and ranges from 8 to 15 ft thick.

2.1.8.3.2.3 Drainage
The site is well drained. The glacial till has moderate permeability and

the steep slopes quickly remove the surface water. Probably most of the
infiltration of surface runofr moves as groundwater along the contact
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between the till and the weathered bedrock and/or uppermost, jointed rock.
Where the slopes have beea excavatad or the till and weathered rock zones
removed, small springs frequently develop from the groundwater movement.

2.1.8.3.2.4 Engineering Characteristics

The till is thin, relatively compact, and moderately permeable, This
material has a moderate bearing caparity and is stable on low to moderate
slopes. A large slide mass, however, was observed on the steeper slopes of
Butson Creck where a thin veneer of till occurs on the valley wall. Other
and larger slide masses are evident on the aerial photos of tne general

area. Such slides are related to the undercutting of the slope and toe of
slide mass by the stream.

2.1.8.3.2.5 Groundwater Occurrence

The glacial till is thin and is not a reliable water source. However,
shallow dug wells within the till/weathered rock zone may yield perched

groundwater migrating along this contact. This water source is affected by
climactic cycles and relatively short dry periods.

2.1.8.4 Some Potential Problems

No significant features relevant to heavy foundations or the proposed con-
struction were recogn zed on Site 11-2-35 during the reconnaissance studies.

The steep slopes and puor access roads may cause some short-term incon-
veniences.

4s1.8.5 Geolq&ical Evaluation

Bedrock possesses adequate bearing capacity to support heavy foundationg
and the proposed plant design. The overburden materials are generally

thin. Any deep regional groundwater aquifers are protected from potential
surface spills by 1 thick shale senence.

Rating of the site is 2g.

2.1.8.6 §gismolggjcal Evaluation

The region surrounding the site is nearly aseismic. It is anticipated that
an area can be selected so that the plant will be founded on bedrock.

2.1.8.7 References for Section 2.1.8

s Fisher, D.W., Rickard, L.V., and Isachsen, Y.W., Geologic map of New

York State: New York State Museum and Science Service, Map and Chart
Series No. 15, 1970.

2, Coates, D.R., (ed.), 1963. General geology of south-central New York:
Guidebook for 35th Annual Mcating, New York State Geological Asso-
ciation, SUNY, Binghamton, New York, 1963, p. 19-50.
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Denny, C.S., and Lyford, W.H., Surficial geology and soils of the
Elmira-Williamsport region, New York and Pennsylvania: u.s.
Geological Survey, Prof. Paper 379, 1963, p. 60.

Sutton, R.G., Stratigraphy in the Appalachian and Binghamton Quad-
rangle. In: Coates, D.R., (ed.), Geology of south-central New York:
Guidebook for the 35th Annual Meeting, New York State Geological
Association, SUNY, Binghamton, New York, 1963.

Woodrow, D.L., and Nugent, R.C., Facies and the Rbinestreet formation
in south-central New York. In: Coates, D.R., (ed.), Geology of
soutn- central New York: Guidebook for the 35th Annual Meeting, New
York State Geological Associatio. SUNY, Binghamton, New York, 1963.

Dunn, J.R., Distress of aggregate by ads-rbed water: Proceedings of

the 17th Annual Highway Geological Sympo. .um, lowa State University,
Publication 1, 1968.

Randall, A.D., R cords of wells and test borings in the Susquehanna
River Basin, New York: New York State Dept. Environmental Conserva-
tion, Bull. 69, 1972, p. 92.

MacClintock, P. and Apfel, E.T., Correlation of the drifts of the
Salamanca reentrant, New York: Geol. Soc. Amer. Bull v. 55, 1944,
p. 1143-1164.
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2.1.9 Accident Analysis

2.1.9.1 Site Description and Population Distribution

The site is approximately 25 miles west of the City of Binghamton (1970
population 64,123).

The site ccnsists of approximately 650 acres. The proposed site boun-
daries, shown on Figu.e 2.1-1, are coterminous with the minimum exclusion
area., The boundary of the exclusion area would be expanded eastward to Ross
Hill Road to meet general NRC guidelines of 0.4 mile distance for exclusion
area. Two local minor arteries transverse the exclusion area.

The Low Population Zone (LPZ) outer radius is designated to be three miles,

pursuant to NRC guidelines. Reconnaissance data for the LPZ are summarized

The nearest population center is the Town of Oswego, projected to have a

population of 28,200 in 1985. The site is located nine miles west of the
Town of Oswego.

Population density and distribution for 30 miles surrounding the site are
summarized in Table 2.1-7.

2.1.9.2 Nearby Industrial, Transporation, and Military Facilities

Major transportation activities in the vicinity of Site 11-2-35 are
summarized in Table 2.1-8. The nearest major airport is the Broome County
Airport, located 25 miles to the east of the site.

No industrial or military facilities were identified which vould impart a
potential hazard in the site vicinity.

2.1.9.3 Analysis and Summary

Site 11-2-35 meets acceptability criteria for population density and distri-
bution, as given in 10 CFR 100 and NRC Regulatory Guide 4.7. The activity
and population within the LPZ is such that it appears that appropriate
measures in event of serious accident could be taken to mitigate against
harm within reasonable probability. The nearest population center 1is

acceptable with respect to the 1.33 distance ratio beyond the LPZ outer
radius.

The exclusion area boundary possibly would need to be expanded to insure
operator control and authority of near-site activity in event of an
emergency.

No significant safety hazards related to industrial, transportation or mili-
tary facilities were identified in the vicinity of this site.
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7,1.9.4 BReferences for Section 2.1.9

10.

ll.

12.

13.

l“.

15.

USCS 7.5 Minute Series (topographic) quadrangle maps.

U.5. Department of Commerce, Buresu of the Census, 1970 Small Area
Census Data for New York State.

New York State Executive Departwen:t Office of Plannis® Services, Demo-
graphic Projections for New York State, Unpublished recort, '974,

U.S. Department of Commerce, Bureau of the Census, Characteristics of
the Population, Number of Inhabitants, 1970.

New York State Department of Transportation, 1:250,000 Scale Plani-
metric Series Transportation/Planning Maps, 1974.

Facilities Records for Airports in New York from the files of the
Federal Aviation Administration, Eastern Regional Office.

Sectional Aeronautical Charts for Detroit, New .ork and Moptreal,
November 7, 1974, January 2, 1975, and October 10, 1974,

New York Scate Department of Transportation, Traffie Volume Report,
1973.

Motor Vehicle Manufacturer's Association, Motor Truck Facts, 1974,

New York State Parks and Recreation, New York State Outdoor Recrea-
tion Facilities Inventory, Section 2: '“General Site Information,"
Section 4: "County Map User Guide," Appendix C: "Complete Activity
Code List, 1975,

Cornell University, LUNR Inventory Map Overlays, 7.5 Minute Quad-

rangle, (1:24,000), for New York State Office of Planning Services,
1968-1974.

Major Natural Gas Pipelines, Federal Power Commission, June 1973.

U.S. Secretary of Transportation, Kail Service in the Midwest and
Ncertheast Region, 1974.

U.S. Department of Commerce, Statistical Abstract of the United
States, 1973.

U.S. Nepartment of the Army, Principal Militery Installations and
Activities in the 50 States. 1974.
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2.1.10 Aesthetics .

2.1.10.1 Site Charaggggizltion

The site topography is very irregular, with a ravine located in the south-
east quadrant. The highest elevation of 1400 ft above msl occurs in the
rortheast corner, sloping steeply to approximately 1000 ft above msl in the
southeast corner. The surrounding area's topography is characterized as
undulating. Onsite forests are comprised of mixed hardwoods, running
through the central portion of the site.

Although the topography of the site and surrounding area is irregular, the
general lack of tree screening and the high elevation would increase the
probability of visual intrusion on nearby sensitive land uses.

Several vantage points were evident in the site area, with the following
selected as the most representative of the surrounding visually sensitive
and intensive land uses:

Land Use Distance from Site
Village of Barton 2.5 miles §
State Route 17C - scenic 1.5 miles S
City of Waverly 6.5 miles SW .
Village of Nichols 4.0 miles SE

There were no known historic places or natural landmarks within the study
area.

Relatively few recreationa! facilities existed wi ain 6 miles of the site.
Those existing were: a hunting club, a camping area, an amusement park, and

a state marina.

2.1.10.2 Aesthetics Analysis

Only moderate to negligible visual impacts were anticipated at the identi-
fied land uses. The impacts are summarized as follows:

State Route 17C - scenic plant structures moderately visible
distance of 1.5 miles (middle ground)

Village of Barton plant structures slightly visible
distance of 2.5 miles (middle ground)

Village of Nichols plant structures slightly visible
distance of 4 miles (background)
City of Waverly plant structures could not be .
seen
\\ } O
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2.1.10.3 References for Section 2.1.10

l.

U.S. Department of the Interior, National Park Service, National
Register of Historic Places, 1975, as amended.

U.S. Department of the Interior, Naticnal Park Service, National
Registry of Natuvral Landmarks, 1975, as amended.

The University of the State of New York, the State Education Depart-
ment, A Guide to the Historical Markers of New.York State, 1970.

The University of the State of New York, the State Education Lepart-
ment, New York State Historical Places, 1975.

New York State Parks & Recreation, New York State Outdoor Recrea-
tion Facilities Inventory, Section 2: "General Site Information",

Section 4: "County Map User Guide", Appendix C: '"Complete Activity
Code List'", 1975.

LUNR Inventory Map Overlays, 7.5 Minute Quadrangle (1:24,000), Cornell
University for New York State Office of Planning Services, 1968-1974.

USGS 7.5 Minute Series (topographic) quadrangle maps.

New York State Department of Transportation, 1:250,000 Scale Plani-
metric Series Transportation Planning Maps, 1974.

Site visits.
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2.1.11 Land Use Planniq&

2.1.11.1 Backgrqggg

The Southern Tier East Regional Planning Board has developed a general plan
for Broome and Tioga Counties to identify areas which should be developed
for recreation/open space and urban growth, conservation lands to be pro-
tected, and viable agricultural lands which should be perpetuated.

Subsequent to this, the Regional Planning Board conducted a comprehensive
growth area study for population, economic activity, community facilities,
and transportation to determine high growth potential areas. The study and
any updates were to be used for future regional planning.

2.1.11.2 Site and Local Description

For the site, the gemeral plan did not designate any viable agricultural
lands and conservation land which should be preserved or recreation and
urban growth development areas. Land south of the site along the
Susquehanna River was designated as viable agricultural land and for
recreation/open space.

The results of the growth study indicated that the Town of Barton will
experience low population growth and high future economic activity from
anticipated industrial and commercial expansion. Projected new growth and
development was centered around Waverly and the Susquehanna River, southwest
of the site.

The Town of Barton, in 1975, had not adopted a zoning ordinance.

2.1.11.3 Compatibility

The site did not appear to be in conflict with the regional plans or
projected growth areas. Presc.vation and development projections were

centered around existing urban centers and riverbanks, distant from Site
11-2-35.

2+1.114 References for Section 2.1.11

Southern Tier East Regional Planning and Development Board, Develop-
ment Pattern I - General Plan Map, 1972.

2 Southern Tier East Regional Planning and Development Board, GCrowth
A!‘eas, VOIB. 1-5’ 1971‘0
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2elel2 Costs

Table 2.1-9 provides cost data associated with the development of Site
11-2-35.
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ev1.13 Conclusions

As described in Section 2.1.6.5 herein, consumptive use restrictions of the
Susquehanna River were proposed and eventually adopted at the end of Stage 5
of the siting study. Even neglecting these restrictions, the Suscuenanna
River area was judg»d to be the most costly for nuclear plant development.
Furthermore, it did not exhibit any significant environmental-related
benefits, in comparison to other areas considered.

Recognizing the now in-force consumntive use restrictions, a relatively
large impoundment would have to be constructed to allow development at Site
11-2-35 for a nuclear plant. The cost and environmental impacts associated
with this impoundment substantially detract from the comparative favorability
of the Susquehanna River site.

Other than the consumptive use restrictions, no legal restraints to plant
siting were identified.
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NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-2

TRANSMISSION CORRIDOR DATA
SITE 11-2-35

Criteria Acres Miles Number

Physical Features

1. Land Use
Industrial 0
Commercial 0
Institutional 0
Residential 971
Airfield Zone 0
Central Business District 0

SCO®MO 20

Radio & TV Towers - —— 0

Vegetative Cover
Agricultural &

Forest Brushland 96,242 75.2
Mature Forest 30, 706 24
Forest Plantation 1,686 1:3

N

3. Recreational/Cultural
State Forest &
Wildlife Mgt. Area 0 0

State, County, Town Parks 445 0.3

Historical Sites
(National or State) — = 0

£~
.

Natural “eatures

Wet lands 1,790 1
Lakes 0 0
Slopes 254+ 7,972 6

®

r

Streams & Rivers (Named) 0.4

1l of 2



| NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-2 (Cout'd)

C_r_i_t_\-_r 14 _,__‘,Mj les

Aesthetics

1. Exposure
Scenic Hwy = Overlook 0
Interstate Hwy
NYS Hwy More Than 3000 V/D
NYS Hwy Less Than 3000 V/D

[ S

SN

Visual Quality Line Miles
Unique 0
High

o O

Medium

Low 4
Generally Characteristic
of the Area
3. Structure Size (new)
115kV Single or Double Circuit
230kV Single Circuit
230kV Double Circuit
345kV Single Circuit 100
345kV Double Circuit 8
765kV Single Circuit
4. Sensitivity (importance)
National (interstate)
State
Regional 12
Local 42



NYSE&G ASA
SITE 11-2-35
SUSOUEHANNA RIVER AREA

TABLE 2.1-3

SUSQUEHANNA RIVER BASIN
IMPOUNDMENT DESIGN ASSUMPTIONS

Low Flow =- 7 day, 10 year low flow at USGS gaging station 5150 = 345 cfs

Amount of Storage -- 12800 acre-feet, based on the requirements in the

worst drought year, 1964

Maximum Drawdown -- 50% by volume with the change in reservoir acreage

minimized

Proposed Regulations --

a. All preliminary work is based on a minimum flow restriction of 518
cfs = (1.50 x Q7 - 10)

b, All withdrawals when the flow is less than 518 cfs must be accom-
panied by compensation which brings the flow to 518 c¢fs or which
equals consumptive use, whichever is less

¢. The minimum flow from a reservoir constructed to compensate for
minimum flow must equal or exceed 0.15 cms at all times (cms = cfs
per square mile of drainay: area above reservoir)

Dam Height -- A maximum dam height of 200 feet

Materials ~- Dam construction materials are readily available

Costing -~ Unit prices are similar to those described in Section 1.4.12

1 of 1
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NYSE&G ASA

SITE 11-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-5

POTENTIAL IMPACTS OF IMPOUNDMENTS*

Parameter Ellic Creek Ross Hill Pipe Creek Units

LUNR Data

Brushland 116 70 220 Acres
Forests 110 139 64 !
Tree Plantation 0 0 35 "
Inactive Agri. 104 75 23 -
Cropland 209 81 551 "
Pasture ¥ 0 0 "

USGS Data

No. houses 13 6 31 -
Roads 3.1 3.2 4.1 mi les

Land Use Plans

NYS "agricultural

district" designation no no no -
Ecology
50% drawdown exceeded no ves no -
NYS water quality

classification D C C-D -
NYS "trout stream"

designation no yes in parts -

“This information was compiled from published reference materials. Field
verification via site visits was not conducted.

1l of 1



NYSE&G ASA
SITE 11=-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-6
LOW POPULATION ZONE (LPZ)

- EVALUAT ION
SITE 11-2-35

Towns -- Barton, Nichols, Tioga

Recreation Facilities -- Total population 100

Hidden Lake -- Size 50 acres, Populatica 100
(Marina, Camping, Picnic Facilities)

Dwelling Units -~ 296

Number Roads Exiting LPZ -- 18

Schools, Institutional Population -~ 0

1l of 1



NYSE&G ASA
SITE 11-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-7

POPULATION DENSITY AND DISTRIBUTION

SITE 11-2-35

Cumulative Population

(0=3 miles)

”
Population Density (persons/mi“)

Sir

ALK

0-30 miles)

oDy
SPF

(30)

Population Factor

1985 2025
514,600 661,600
182 234
0.116 0.160



NYSE&C ASA
SITE 11-2-35

SUSQUEHANNA RIVER AREA
TABLE 2.1-8

NEARBY TRANSPORTATION ACTIVITIES
SITE 11-2-35

Identification Distance (mi) Type .
State Route 17C 1:9 Road

Erie Lacakwanna and

Lehigh Valley 1.5 Rail
State Route 17 2+ 3 Road
05A 9:5 Airport
Chemung V. y 49 Airport
Blue Swan 8.5 Airport
Tioga y P8 Airport
Kohn 6.5 Airport
Saikkonen 9.0 Airport
V72-270 4.0 Airlane
168 8.5 Airlane



NYSE&G ASA

SITE 11-2-35
SUSQUEHANNA RIVER AREA

TABLE 2.1-9

COST DATA SITE 11-2-35

Cost
Component $ X 107 (1987) Subtotal Notes
1. Railroad 5.4
2e Highway ———
19 Land & Land Rights 0.2%
4, Excavation & Foundations v 5 Rock Excavation =
114,000 yd
I Seismic Design i
6. Intake Discharge 18.5% 3
’s Impoundments 0,8%% Excavation = 50,000 yd3
Fill = 40,000 yd
8. Piping Installation 1553
9. Pumping Equipment 1.7
10. Ultimate Heat Sink 21.0
11. Labor Rates -— Base
12. SUBTOTAL - SITE RELATED COSTS 28.0
13. PLANT CONSTRUCTION COST 2,880.0
i4. TOTAL CONSTRUCTION COST 2,908.0
(lines 12 & 13)
15. Transmission Construction 128.0 Grid = 140 miles,
Offsite = 0
Substation $20,400,000
16. TOTAL CAPITAL COST 3,036.0
(lines 14 & 15)
17. Nuclear Fuel & O&M 723.0
1 Transmission Losses 258.0
(Capitalized)
19, Pumping Cost (Capitalized) 6.0
20. TOTAL OPERATING COST
21. TOTAL EVALUATED COST 4,023.0

{lines 16 5 20)

* Subtracted from cost components in base plant.
**This impoundment cost was calculated prior to the morz detailed investigations
described in Section 2.1.6.5 of this report.
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NEW YORK STATE ELECTRIC & GAS
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NOTE: REFER TO TABLE 1.4~ FOR AN
EXPLANATION OF LUNR SYMBOLS.
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NEW YORK STA™ “TRIC & GAS
ALTERNATIV. ANALYSIS

LOCATIONS OF ELLIS CREEK
AND ROSS HILL IMPOUNDMENTS
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2.2 SITE 7-6-6, MOHAWK RIVER VALLEY AREA

2.2.1 Site Description

Site 7-6-6 is located in the Town of Charleston, Montgomery County, 12 miles
southwest of Amsterdam and 6 miles south of the Mohawk River. Canajoharie
and St. Johnsville, both situated along the Mohawk River, are 10 and 12
miles, respectively, northwest. Figure 2.2-1 shows the general location of
the site. Figure 2.1-2 depicts the site boundary and area topography, and
Figure 2.2-3 is an aerial photograph of the site.

Most of the site land use is dedicated to farm usage, cropland/pasture.
Forests, shrub-cover, and a small wooded wetland are also onsite. A small
creek crosses the eastern section of the site, Figure 2.2-4 is a copy of
the LUNR map for the site and surrounding area.

Scattered farm and nonfarm residential dwellings are located along Polin
Road which crosses the site and along the roads bordering the site.

2-2-1
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2-2.2 Heteorologz

The meteorological evaluation of the Mohawk Valley site (7-6-6) considered
the ground level dispersive capabili*y and the potential for cooling tower
impacts on sensitive receptors.

2»2.2.1 TopogTaphy

Site 7-6-6 is located on a ridge at an elevation of about 1100 ft msl about
6.0 miles south of the Mohawk River. The site lies about 800 ft above the
river elevation and thus is well outside of the immediate river valley.
Elevations within 10 miles of the site are generally at or below site grade
to the east, north, and west. The ridge on which the site is located gently
rises to the southeast to an elevation of 1447 ft msl about 4 miles south of
the site. Otherwise elevations to the south of the site are generally no
higher than 1200 ft msl within 10 miles of the site. Of note concerning the
regional topography is the presence of elevations in excess of 2000 ft
(foothills of the Catskill Mountains) about 15 miles south of the site and
Adirondack foothills in excess of 2000 ft about 20 miles north of the site.

2.2.2.2 Meteorologi.al Data

There are two sources of meteorological data potentially representative of
the site, the Albany County Airport, located abcut 30 miles east of the

site, and Griffiss Air Force Base (Rome, New York) located about 60 miles
west-northwest of the site.

The Albany County Airport is located near the confluence of the Mohawk and
Hudson Rivers at an elevation of about 280 ft msl. The local topography
within 5-10 miles of the site does not present any undue potential topo-
graphic influences on airflow. However, the airport is located in the
wide-scile north-south Hudson Valley bounded on the east by Taconic Range
and to the west by the Helderberg escarpment.

Griffiss Air Force Base is locatcd at an elevation of about 500 ft msl in
the Upper Mohawk River Valley. Elevations in excess of 1500 ft msl are
found about 10 miles north and about 20 miles south of the base.

The wind distribution by stability class for the Albany County Airport for
1966-1970 as calculated with the NCC STAR Program is presented in the Table
2.2-1. The wind distribution showed a rather pronounced frequency (channel-
ling) for south winds (22%). The overall wind speed distribution revealed a
frequency of speeds from 0-3 xnots of 19%, from 4-6 knots of 25%, and from
7-19 knots of 28%. The frequency of stable atmospheric conditions was 25%,
with a frequency of stable conditions with wind speeds from 0-3 knots of
112, from 4-6 knots of 10%, and from 7-10 knots of 4%.

The wind dJdistribution by stability class for Griffiss Air Force Base for
1966-1970 as calculated with the NCC STAR Program is presented in Table
2.2-2. The wind direction distribution showed a distinctive river valley
wind channelling effect, with an overall frequency of ESE and SE winds of

2.2=2
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25%, and an overall frequency of W and WNW winds of 27X. The overall wind
speed distribution revealed a frequency of speeds from 0-3 knots of 44%,
from 4-6 knots of 25%, and from 7-10 knots of 20%. The frequency ~f stable
atmospheric conditions was 31%, with a frequency of stable conditionms with
wind speeds from 0-3 knots of 22X, from 4-6 knots of 8%, and from 7-10 knots
of 1%. The tendency for lower wind speeds in the Griffiss data may have
been influenced by the fact that the Griffiss wind measurement height was
only 13 ft (4 meters), which was 40% less than the standard NWS measurement
height of 23 ft (/ meters).

2.2.2.3 Ground Level Dispersive Capab.lity

The location of Site 7-6-6 on a ridge above the immediate Mohawk Valley
would tend to minimize the potential for wind channelling and cold air
drainage at the site. Tue widescale E-W Mohawk Valley between the Adiron-
dack and Catskill foothills may cause some tendency for channelling of
regional wind patterns, but should not cause any significant loc2l airflow
obstruction or cold air drainage due to the favorable site exposure.

Neither the Albany County Airport or Griffiss AFB are judged to have been
very representative of the site meteorological conditions. The location of
both of them in more pronounced valley situations differentiate them from
the exposure of Site 7-6-6. Also, the principal valiey of significance for
the Albany County Airport is the N-S Hudson Valley, and not the Mohawk.

i

2.2.2.4 Cooling Tower Evaluation
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