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1.0 PREFACE

This Environmental Assessment (EA) presents an analysis of the potential enviadnment
congguences of the United States (U.S.) Department of Energy (DOE) providing access, through
an easement, to BP Solar for the construction of a proposed 37 megawatt (MW) photovoltaic
facility and a smaller-2 MW, Labaatory dedicated array at BrookleswvNational Laboratory

(BNL) and compares the potential impacts to the No Action Alternative.

Alternatives considered but not assessed are also described. This EA will be used to determine

whet her a AFinding of No Si giméenfwowdaesdltframiigact ( FC
construction and operation of the proposed BP Solar Array Project or whether an Environmental

Impact Statement (EIS) must be prepared.

This document complies with the National Environmental Policy Act (NEPA) of 1969, as amended

(42 USC 43214347); the Council on Environmental Quality (CEQ) regulations for impléngen
NEPA (40 CFR 150508); and the DOE NEPA Regulations (10 CFR 1021).
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2.0 SUMMARY

BNL is a national laboratory overseen and primarily funded by the Office afic&c{&C) of the

DOE, and operated and managed by Brookhaven Science Associates (BSA), a limited liability
company founded by Stony Brook University and Battelle, a nonprofit, applied science and
technology organization. Located 60 miles east of New Yoiki€iUpton, NY, BNL conducts

research in high energy and nuclear physics, chemistry, nanotechnology, environmental sciences,
energy technologies and national security (See Figures 1 and 2). Among its missions, the
Laboratory is charged with conceiving, signing, constructing and operating wedidss, complex,
leadingedge research facilities in response to the mission needs of DOE and to a large community
consisting of university, industry, government and irdéonal users [SER].
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Figure 1 - Regional View of Brookhaven National Laboratory Location
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Figure 2 - Aerial View of Brookhaven National Laboratory Core Developed Area

If constructed, the proposed BP Solar Project would be located on approximately 2@hdcres

would encompass two largeeale commercial solar photovoltaic (PV) arrays totaling

apprximately 37 MW, and potentially a smaller Laboratory dedicated array of 1 to 2 MW, with an
associated support building. This project grew out of solicitation bydhg Lsland Power

Authority (LIPA) to diversifyits portfolio with renewable eergy sourced IPA publically solicited

companies for proposals to provide sajenerated power on Long Island. In that solicitation, DOE

offered BNL property asa hostsitetor pr oj ect t hat would meet LI PAGS
successful proposal to LIPA for a 37 MW photovoltaic system on the federal property resulted in
negotiations between DOE and BP Solar for access to the site for construction and operation of the
system.he project supports DOE6s renewabl e portfol
reducing dependence on fossil fuels and encouraging research and development in energy
technologiesAddi ti onal ly, this proposed saalltcameetfsr oj ect
percent of its electricity needs through improved energy efficiency and renewable sources by the

year 2015.

The proposed solar project at BNL promotes the use cpobhating, renewable solar energy
technology in the largesicale photovitaic project in the Northeast. Power generated by this array
will be placed into the LIPA grid and is expected to help LIPA meet itsieeezasing eletric

demand. Because of the size of the proposed project, it presents an unprecedentedtppportun
obtain data and practical experience in areas such as power intermittency effects on the utility grid,
technological and material efficiey, power storage and climate. This data would be vital to
supporting the business case for the prdaiifen of lage solar arrays across the U.S. The data
obtained from this array could also be vital to the research and development efforts designed to
improve solar technologies and impacts on large utility electric grids. In addition, the project would
provide the opprtunity to explore new research collasigyns and launch educational and

community outreach programs on solar energy as a renewable energy source. As partial
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consideration for use of the federal property, BP Solar may sponsor Work for Others projects at
BNL that would allow BSA to perform research or other technology work for BP Solar;2@Bn
entity, on a fully eimbursable basis.

While no specific upgrades to the solar arrays or project footprint are planned at this time, it would
be reasonable toxpect that technological advances may warrant changing or modifying some of

the solar arrays or its associated equipment in the future to achieve improved efficiency. At the end
of operational life, estimated to be about 40 years, the arrays would ntesrand disposed of

as part of a planned decommissioning process. All support structures and associated electrical
hardware (wiring, conduit, towers, etc.) would also be removed. The land would then be available
for future BNL operations, remation,or remain open to natural-ggowth.

Summary of BP Solar Project estimated parameters:

e Total generation capability of 37 MW direct current (D&olar arrays would consist of
approximatelyl67,712 PV modules, each ab&uk x 3.3 x 0.016 feet (1,661,000 x 50mm),
weighing 43 pounds (Ibs) (19.4kg), and having a standard rating of 220 watts.

e Estimated annual output of 1,200 Megawatt hours (MWH) per MW PV, for a total of 44,400
MHW per year.

e Two-500 kilowatt (kW) inverters and arhiega volkkamps (MVA) 200/13.8 kilovolt (kV)
transformemvould be located on each of thirty two 23Quare foot (25 square meters) concrete
equipment pads located throughout the arrays.

e A 15kV outdoor, metatlad, switchgear, which is to be shelésle or enclosed in an
equipment building with a concrete pad of approximatelystfitare foot (23 square meters).

e A 13.8/69 kV transformer, mounted on a 2,50@uare foo{232square metersjoncrete pad,
mounted on a pad with associated circuit breakers, disconnect switche, a s mal | (126
control enclosure on nearby pads all totaling 28@@are foot (186 square meterspuld
connect the solar array facility via transmission line to the LIPA substation located adjacent to
the BNL property, south of the LongdndRailroad (LIRR) tracks.

e Fencing would enclose solar arrays and associated equipment.

e Laboratory- dedicated 1 to 2 MW solar arrays.

Laboratory- dedicated array support building about 2,000 square feet (186 square meters).

This EA analyzesthe poteati envi ronmental i mpacts ofdarDOEGs g
to construct and maintain a 37 MW solar generating system and a 1 to 2 MW Laboraitcayeded
array, and the No Action Alternative.

In theNo Action Alternative, the BP Solar Project wdulot be constructed and operated at BNL.
This alternative would maintain the current conditions on the BNL site. An alternative suitable
location would need to be located in order to provide the local region with a photovoltaic source of
electric power.If no other site exists the power anticipated to be generated from the BP solar
project would need to be supplied througiher conventional means, such as fossil-wehing

power plants or imported from outside the region.
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When considering potentildcations for the proposed solar project, DOE and BSA utilized three
primary criteria to evaluate potential sites. These criteria included 1) proximity to the LIPA
substtion, 2) avoidance of Core Pine Barrens areas, and 3) minimizing impacts to tloemewmvit.
Additional considerations for placement included minimizing conflicts with future Laboratory
development and existing infrastructure. The following alternative locations within the BNL site
were initially considered and ultimately eliminated farieus technical reasons: Laboratory West
Boundary, Laboratory Southern Area, Dispersed Open Areas, and Rooftop Deployment. These
rejected alternatives were not assessed as part of this EA.

A summary of the potential environmental impacts of the Noofctilternative and the pposed
BP Solar Project is presented below in TableFLUll analysis of these topics is covered in the
Environmental Impacts section.

Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations
General No change from the Construct 37 MW Solar Photovoltaic Array project: A
Information exiging BNL operations. | footprint of 200 acres; 32 27€quarefoot concrete pads

with transformers and inverters5kV outdoor, metal
clad, switchgear which is to be shelgsle or enclosed in
an equipment building with a concrete pad of
approximately 25@&quare foota 13.8/69kV tansformer
with associated circuit breakers, disconnect switches,
a small (126 x 2406) <cont
totaling 2,006squarefeet connection to existing LIPA
grid at oftsite substation 8ER.

Construct d-2 MW Laboratory dedicated ay and 2,000
sq. ft. support building; array potentially tied into-site
BNL electrical grid.

Ecological Minimal expansion of Construction Effects on Vegetatieisturbance of abou

Resources invasive flora at project | 200 acres of land, including removal of approximately
site could pose lorterm | acres of treesMinimal grading and topsoil replacement
negative impact to would allow most understory plants to recover; native
ecology. grasses ornderstory vegetation would also be planted.

Removalof existing invasive plant species would, at
minimum, slow their expansion (into adjacent wetlands
particular).

Construction Effects omhreatened, Endangered, and
Special Concern Speciédroject would meet NYSDEC
protocols for tiger salamandergading habitat. May have
minimal impacts on the eastern tiger salamander beyo
the 1,000 foot (304.8 meters) protection zones around
known habitats. Eskéished buffers and procedures sho
minimize impacts to tiger salamanders and other
amphibians; temgrary impacts on eastern box turtles du

Final Environmental Assessment for BP Solar Array Project Page5



Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations

to construction distibance. Fencing design may allow
movement of reptiles throughout the entire area; matut
forest removal would force nesting raptors to move to
other suitable habitat. Overall, construction wduwde a
minimal impact on threatened, endangered, and specii
concern species

Operation Effects ofhreatened, Endangered, ancSal
Concern SpeciesPlanting native understory may
increase numbers of host plants for rare butterflies;
fencing would prerent entry of deer allowing understory
vegetation to mature and seed, providing improved hal
for many threatened anddangered species.

Construction Effects on Migratory BirdsTree clearing
and temporary understory vegetation disturbance wou
havea moderate effect on migratory songbirds and
raptors; construction noise may disturb nesting birds; tf
removal in late summer would result in some nest
destruction. Timing forest clearing can minimize direct
impacts; while clearing would remove availalblabitat, it
affects 4.2% of the available habitat on the BNL site ar
95.8% of available habitat remains unaffected; remova
existing fences and open areas would temporarily affe
eastern blue bird nest boxes. Nest boxes can be instal
on new fenaig.

Operation Effects on Migratory BirdsSlight effects on
migratory birds due to increased edge habitat, improve
deerfree understory, and increased fence lines for
placement of nest boxes. Increased edge habitat may n
in slight increases in thnumber of browahneaded
cowbirds parasitizing songbird nests.

Construction Effects on MammalJree removal would
result in mammals dispersing to surrounding forests;
displaced deer would cause added stress on surround
forests, primarily due to esting over abundance; other
medium sized animals would be displaced with little eff
on their populations.

Operation Effects on MammaldVinor positive effects orn
small and medium sized mammals due to fencegihge
deer out of the area and improvedlarstory.
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Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations

Construction Effects on Reptiles and Amphibians
Minimal impacts on reptiles and amphibians due to
constrietion equipment and loss of forage and mating
habitat. Mnimizing understory vegetation disturbance
would lessen impacts.

Operation Effets on Reptiles and Amphibian$§light
improvements for reptile and amphibian species due tq
increased habitat for mole salamanders, tree frogs, sh
maintaining habitat for turtles should result from incred
understory. Proposed fencing would suppoovement of
small animals including reptiles and amphibians.

Construction Effects on Pine BarrerGlearing
apprximately 153 acres (62 hectares) of trees would h
minimal impact on the overall quality of the Central Pin
Barrens ecosystem; the praeal project is fully within the
Compatible Growth Area on the BNL site and falls well
within the 65% clearing standard established under the
Central Pine Barrens Land Use Plan.

Operation Effects on Pine Barrensittle, if any, oveall
effect on the swounding Pine Barrens; precipitation
recharge to groundwater would not be affected due to
of native vegetation underneath the solar arrays and
minimal impermeable surfaces.

Water Resources

No change from the
exiding BNL site
conditions.

No expectedmpacts to any groundwater or surface wat
resource during project construction or operation.

Constructiori Storm water and silt runoff management
would include silt fencing and stabilized rock construct
entrances; potential modification of existidigainage and
new/modified New York State Pollutant Discharge
Elimination System (SPDES) outfall perngstimated
2,000 gdons of water per day usage for dust mitigation
relocation or modification of existing water sampling
wells, as rcessaryWild, Scenic and Recreational River
Act Permit and a Wetlands Permit, issued by the New
York State Department of Environmental Conservation
(NYSDEC), would be required; and a NYSDEC
construction storm water permit may also be necessar

Operationi Soil erosion ptential minimized by planting
native lowgrowing groundcover under/around arrays;
estimated500,000 gallons of water per year for cleaning
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Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison
Factors

No Action:
BNL Current
Operations

Proposed BP Solar 37 MW Project

PV panels (0.1 percent of current BNL water usage).
Utilize existing hydrant or former irrigation supply well;
exising BNL water supply would be aquate;slight
increase in impermeable surfaces (concrete equipmen
pads, Laboratory dedicated array Support Building) of
approximately 12,890 square feet (1,178square meter:
all noncontiguous; sy hazardous materialsoshige would
be managed under Suffolk County i&le 12 controls
Likely modification of existing permits orcguisition of a
project specific SPDES permit from the NYSDEC.

While no decision has been made, pending further
investgation, brownfield areas mde used for the
Laboratory dedicated array and support building. If
brownfield areas were used, there could be a slight
increase in impermeable surfaces due to the use of
ballasted systems made ohceete to support the solar
panels and parking area/dveay (10,890 sq. ft.)

Land Use,
Demography, anc
Environmental
Justice

No change from the
exiging BNL site
conditions.

Land use within the proposed project footprint would
change from currently forested and open areas to grou
of fenced solar arraysp change in activities/operations
performed on other areas of the BNL site; no effect on
site land use or demographics.

Operation Laboratory dedicated array may result in a
small increase in scientific and support staff estimated
less than 20 idividuals, along with visiting research
personnel.

Use of Brownfields Considered within industrial uses
identified in BNL Land Use and Institutional Control
Program. Could potentially reduce amount of forested
land needed for solar arrays.

Environmenal Justice No environmental justice impact
or negative economic or health effects on any potential
affected population are anticipated.

Socioeconomic
Factors

No change from the
existing BNL site
conditions and
operations.

Construction The projectwould benefit construction ang
manufacturing sectors with secondary benefits through
jobs, wages and spending. It may also provide work ar
training opportunities for small and emerging business
The estimated construction workforce would be
approximatéy 200 full-time employees.

Operationi The BP arrays would employ two fulme
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Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations

operations and maintenance personnel. The Laboratof
dedicated array could employ up to 20.

Transportation

No change from the
exiging BNL site
conditions.

Constructiori Temporary increase in construction
equipment, delivery vehicles and worker vehicles; use
aternative southeast access gate would increase vehi
traffic on local road (North Street); elimination of
firebreak/access roaeathin project footprint.

Operdioni None.

Cultural Outhouse structure woul{ Constructiori Removal/relocation of outhouse stiure

Resources remain at extant location| (circa WWI era shed, relocated and certed to privy
Two Camp Upton World | post 1921); demolition of two Camp Upton WWI concr
War | (WWI) concrete foundations.
foundations would
remain intact. Architectural and archaeological surveys of outhouse §

were performed; archaeological survey of Camp Uptor]
WWI Remount Area was performed. Arclobmgical work
was sufficent to conclude that no further archaeologicg
investigations are recamended.

Operatiori None.

Air Quality Reducediirborne Constructiori Temporary increase in emissions due to
emissions from construction equipment, delivery vehicles and worker
conventional fossil fuel | vehicles; generation of airborneist (PMsand PMg
plants would not be emissions) from grading and vehicle traffic on unpaved
realized.. surfaces dust generation controlled by water spraying

soil surfaces and stabilized rocdnstruction entrances;
minimal graling actions would reduce particulate
emissions.

Operatiorni None.

Climate Fossil fuel plant GHG Constructiori Temporary increase in vehiagtxhaust
emissions would emissions during construction would minimalhgiease
contribute to potential greenhouse gas (GHG) emissions; removing 153 acre
cumulative affects on hectares) of trees and vegetation would eliminate
climate change. absorption/storage source, but minimally impact climat

Operationi The 4Qyear projet lifetime avoids emissions
of about 1,238,015 metric tons of gi@to the atmosphers
from conventional generating meansgrall beneficial
effect on GHG emissions.

Visual Quality No change from the Operationi Southern dge of the south array would be

exiging BNL site
conditions.

visible from passing LIRR trains for approximately 1,1
feet (335 meters) and from rdential properties located
immediately south of the tracks, (primarily when the treg
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Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations
are bare); array would be visible from aircra@verall,
the project would not be expected to have dueese
visual impact either on or c#Hite.
Noise No change from the Constructiori Temporary increase in noise levels woul

exiging BNL site
conditions.

minimally impact residential properties immettly south
of the LIRR tracks.

Operationi None.

Industrial Safety
and Occupational
Health

No change from the
exiging BNL site
conditions.

Construction Hazards typical for midto largescale
construction activity such as electrical, mechanicakeo
and lifting’ Hazards minimized by adherence to feders
state, and local regulations, Occupational Safety and
Health Administration (OSHA) regulations, general
contractor safety plans applicable electrical and fire co
etc.

Operatiori Common electcal safety hazardsThe
remote location of the site, the fenced enclosure and
waming placards would minimize exposure of the BNL
staff, visitors, and public to potential electrical safety
hazards.

Use of Brownfields Potential exposure to contaminant
Ballasted solar arrays would be used over capped lang
areas. Areas were remediated to industrial standard &
proposed use is within industrial use identified in BNL
Land Use and Institutional Controls Prograivork

planning and control measunesuld further reduce risk.

Radiological
Characteristics

No change from the
exiging BNL site
conditions.

Construction and OperationNone.

Use of Brownfields Potential exposure to contaminant
Ballasted slar arrays would be used over capped ldindf
areasareasvereremediated to industrial standards
Work control measurdsirther reduce any potential risk i
other brownfield area&s Low As Reasonably Achievab
(ALARA).

Natural Hazards

No change from the
exiging BNL site
conditions.

Operationi Potential structural failure of an array due t
natural phenomenon such as earthquakes, hurricanes
wildfire could result in physical damage to the array.

There is low probability of a hurricane and very low
probability of an earthquake; constructiis to building
code standards; solar arrays do not contain any hazar
matrials; located in very low population area; existing
wildfire controls are adequate.
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Table 1- Summary of Potential Environmental Impacts and Controls for the No Action Alterndive
and the BP Solar Project Proposed Action

Comparison No Action: Proposed BP Solar 37 MW Project
Factors BNL Current
Operations
Intentional No change from the The Proposedction would not offer any targets of

Destructive Acts

exiging BNL site
conditions.

opportunity for terrorists; additionally, the potential for
vandalism is reduced biencing, random security patrolg
and inspections.

Utilities The LIPA electric grid Constructiori None.
would not receive 37
MW of electricity Operation Electrical power from the solar arrays would
producedby solar PV be connected to the regional grid via the LIRAsation
arrays. |l ocated adjacent to the

LIPA electric grid would receive up to 37 MW of

The BNL internal electric| electricity. Laboatory dedicated array would potentially
grid would not receive 1 | provide 22 MW of solar generated power to the
to 2 MW ofelectricity Laborator ydrgalgricht er nal el
produced by solar PV
arrays.

Electric and No change from the EMF would be well below New York State Public Servi

Magnetic Fields
(EMF)

exiging BNL site
conditions and
operations.

Commission guidelines.

Waste
Managment and
Pollution
Prevention (P2)

No change from the
exigding BNL site
conditions and
operations.

Construction Onetime construction wastes including
cleared trees and brush, concrete and steel debris fron
obsolete structural feature3rees suitable for timber
would be recycled; unsuitable tree material would be
mulched orsite or composted for topsodny hazardous
materials (such as temporary fuel storages) would be
managed under $olk County Article 12 controls.

Operationi None.

Commitment of
Resources

No change from the
exiging BNL site
conditions.

Constructioni Temporary increase in fuel demand for
construction machinery.

Operation Reduced need on utility grid for electricity
generated through conventional means. Subsequent
reductions in the demand for fossil fuels, and water
resources to suppotihese conventional generating
methods; slight increase in water demand, estimated g
500,000 gHons per year (0.1 percent of current BNL
water usage), for cleaning arrays.

Decommissioning
and Restoration

Not applicable.

Structures and fencing removadd materials recycled,;
land would be available for future BNL operations or
remain open to natural ygrowth/restoration; restoration
would utilize native pine barrens species in accordancy
with BNL Natural Resource Management Plan.
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3.0

4.0

In summary, thenalysis of potential environmental effects from the construction and operation of

the BP solar array project indicates a net positive benefit to the environitenkey negative
environmental impacts to the ecological resources (i.e. trees, endasgecess, and migratory

birds) are due to the land disturban&ame of these impacts are minimal and may be reduced with
mitigative actions proposedihe positive aspects include promotion of clean energy and future
reduction of carbon emissions, imprdv@anagement of invasive plants, the maintenance of a

habitat conducive for endangered and common species, and local socioeconomic advantages during
site construction and operation.

PURPOSE AND NEED

The proposed action is for DOE to grant an easéfoei solar photovoltaic project by BP Solar,

using BNL as a host site. The solar arrays would produce clean, renewable energy and support the
DOE6s mission to reduce dependencemeotnf f ossi l
renewable energy ¢anologies and advance development of energy efficiency. The United States
considers energy independence a top national priority and has committedctogésuneed for

foreign energy sources and the burning of fossil fuels that add to productiorGs Wiich result

in global climate change.

The proposed project encompasses a {acgéde commercial solar PV array totaling apirately

37 MW and potentially a 1 to 2 MW Laboratory dedicated array located on the campus at BNL.

The eletricity generatd from the proposed 37 MW array would be transmitted from the array to

LIPA which publicly solicited companies for proposals to provide neededgeharated power on

Long Idand. DOE volunteered the BNL federal property as a host site for a propojsad. pro

LI PAds interest in BP Solar 6s pprovapforacadsstd ed BP
construct and operate its solar arrays on the BNL federal property.

The proposed solar project at BNL promotes the use cpothating, renewable solamnergy

technology in the largesicale photovoltaic project in the Northeast. In addition to generating
electric power, the project would provide data and practical experience in areas such as PV
efficiency, batteries, energy storage, climate, and emviemtal impacts. This data would be vital

to the research and development effoesighed to improve solar technologies and impacts on

large utility electric grids. The project would also provide the opportunity to explore new research
collaborations athlaunch educational and community outreach programs on solar energy as a clean
and enewable energy source.

DESCRIPTION OF ALTERNATIVES, INCLUDING THE PROPOSED ACTION
4.1 Proposed Action

The proposed project involves DOE granting an easement 8oBiPto construct a large
scale commercial solar photovoltaic array of approximately 37 MW which would cover
approximately 200 acres (80.94 hectares) of the BNL federalEligetridty generated by
these arrays would be connected into the regiondlyytibwer grid. In additiona
Laboratory dedicated array of 1 to 2 MW may be constructed and connected tesitee on
BNL electric grid. The arrays would utilize, where possible, areas already cleared
(agricultural fields, firebreaks, and brownfielda$, well as require clearing af @stimated
153 acres (62 hectares) of trees. A building to support the Laboratoca@edarray may
also be constructed.
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4.1.1 Project Site Location

The proposed project would cover an area in the south centraltheasiuand east
central portions of the BNL property within the Compatible Growth Area as
delineated by the Core Pine Barrens and Compatible Growth Areas line (see Figure
3). The proposed area is divided into north and south sections. The north section i
composed of approximately 78.5 acres (32 hectares) aochied in the vicinity of

the former experimental agricultural fields. The south section is located just north of
the line delineating Core Pine Barrens frormatible Growth areas and mostly

east of First Street. The south section is apjpnately 111 acres (44.92 hectares).
Additionally, brownfield areas composed of the Former Landfill, Interim Landfill,

Slit Trench, and Glass Holes is available for possible placement of solar panels
and/orLaboratory dedicated array facility. This area is immediately west of the
southern portion identified above. The brownfield areas cover approximately 18.26
acres (7.84 hectares) and may be used within the controls established in the BNL
Land Use Contral Managment Plan [BNL 2009a].

While the overall size of the proposed project area is not expected to change
apprecably from that depicted in Figure 3, the specific tracts of land may vary. Any
minor changes to the specific tracts of land would be witine scope and established
criteria set forth in the EA.

4.1.2 BP Solar Arrays

The BP solar arrays would be comprised of individual solar modules, such as the
BP3220 modules, or a comparable solar module. The module would have
dimensions of approximelty 5.5 x 3.3 x 0.016 feet (1,667 x 1,000 x 50mm) weigh 43
Ibs (19.4kg), and have a standard rating of 220 watts (W). Approximately 167,712
modules would be used to obtain a total project capability of about 3bMiiect
current (dc) The modules areegerally considered toave a lietime of upwards of

40 years.

The modules would be arranged into-sukays consisting of four vertical rows of six
modules. The 24 modules would be attached to a sbegirh support structure that
would be anchored wittwo steel beam driven posts. These posts would be driven
approximately 15 feet (4.6 meters) below the surface of the soil. The spacing
between sularray rows would be approximate? feet (8.84 meters)The gap for
shading between the back of oneumband the front of the next would be
approximately 18.5 feet (5.64 meters).

! Brownfieldsare déined as abandoned, idled, or underused industrial and commercial facilities where
expansion or redevelopment is complicated by real or perceived environmental contamination [DOE
1999]
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Strings of modules would be wired together in serlassed combiner boxes with
disconnect switches would connect strings of modules and leadctm8gte
equipment pds ofabout 100 square feet (9.3 square meters) géated around the
array. Each equipment pad would contain two inverters and one MVA transformer.
It is anticipated that the wiring between the modules and equipment pads would be
trenched.Conductorsvould combine at 15kV outdoor, metahd, switchgear on a

250 squardoot concrete padA 13.8/69 kV transformemyith associated circuit
breakers, disconnect switches, and a smal
pads totaling 2,008quarefeet, would then step up the powend supply it via
transmission line to the LIPA 8ER substation located across the LIRR track from
BNL. The 69kV transmission line would likely be run underground, dgiclyithree
conduit lines, onéor fiber optics and two fopower distribution (onactive and one
sparg that would be run under the LIRR tracks. Referenctic®@e4.1.6 Connected
Actions for details on the LIPA Interconnect at substation 8ER. ddations of the
13.8/69 kV transformer and LIPA substation 8&f shown in Figure 3A fence
designed to comply with the National Electric Code (NEC) requirements would be
installed around the perimeter of the solar array areas. Fencing ntainconall
openings that would allow access for small animals.
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4.13 Operation and Maintenance

Operation and maintenance of the system would involve replacement of modules,
repair of inverters, and other supporting equipment, which would be expected to
occur on a limited basis at certain points during the system's tsdid@year life

cycle. The area would be left unplowed from snow during the winter months except
for when maintenance is necessakjodules would likely be cleaned twice the first
year. After the first year, modules would be cleane® imes annuallgepending

on their location relative to pollinating trees dabed on the results from the first

year. Routine maintenance would also include periodic mowing of the ground cover
to discourage invasive species and maintain vegetation heights at le2ddaban

(0.61 meters).

4.1.4 Laboratory Dedicated Array

It is envisioned that a separate array with a generating capacity of approxirately 1

MW woul d be constructed by BP for BNLG6s s
purposes but principally woulgrovide BNL with a source of power and allow for

research activities related to solar photovoltaic technologies. The array would be tied
into BNL6s internal electric grid. The r
would be multifaceted in that BNL @ticipates that it would provide climate, grid

and efficiency data. It would also potentially serve as ajedtfor energy storage

technologies (capacity and cycle testing, and different storage technologies),

performance testing of systems in conditiohgorthern latitudes, module

technology comparisons (e.g. mudtiystalline, thin film, etc.), inverter studies

(comparisons between manufacturershivetogies and longerm inverter and

module testing), shading tests, solar monitor development, gmaoadt structural

systems development, andspibly tracker testing and development.

The space required for the proposed Laboratory dedicated array is expected to be
between 5 and 10 acres and may be developed as one large array or as a segmented
array wih the potential configuration of 750 kW and 250 kW. Whether the dedicated
array is one large array or a segmented array, the BNL dedicated array would be in
one location with potentially small spaces between the panasipport building, of
approximatef 2,000 square feet (186 square meters), would also be located adjacent
to the BNL dedicted array.Potential locations being considered for the BNL

dedicated array includée southeast corner of the current Waste Management

Facility (WMF) complex, and portion of the brownfield area described irctgmn

41.1

The operation of the BNL dedicated array would require the interconnection of the
array with the electric grid esite. This would require the extension of, at a
minimum, electric service to &ier of the two ptential sites proposed for this array.
Additionally, water and sanitary facilities would be required should a building be
necessary for housing bendp experimental testing and evaluation systems
associated with the BNL dedicated array.
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4.1.5 Future Upgrades

While no specific upgrades to the solar arrays or project footprint are planned at this
time, it would be reasonable to expect that future techimdbgnprovements may
warrant changing some or all PV panels in order to achiepmirad efficiency. Itis

also conceivable that futur@grades, employing similar updated technologies, could
be proposed to expand the arrays beyond their current proposed footprint. Any future
upgrades would be reviewed through established NEPA praeedur

4.1.6 Connected Actions
LIPA Interconnect at substation 8ER

The substation (LIPA Substation 8ER) would require very minor modifications to
connect the solar energy source to the energy distribution grid. The substation
modifications include thedalition of two 69 kV disconnect switches, a 69 kV gas
circuit breaker, 69 kV potential transformer, revenue metering, metering potential
transformers and current transformers, and related control and protection relaying.
All maodifications would occur entaly within the substation footprint.

The new transmission cable to be installed from the solar arrays located on the BNL
site to the LIPA substation will be approximately 900 feet (274 meters) between the
BNL property line and the LIPA substation 8ER gahconnection. The portion of

this cable beneath the LIRR easement (consisting of two conduit lines beneath the
LIRR tracks-- one active and one spare) would be constructed below ground using
horizontal directional drilling.

Work for Others

The easeent agreement between DOE and BP Solar for siting the BP Solar Array
project at BNL may include BP Solar providing funding (consideration for the use of
the federal property) to the Laboratory to support a Work for Others (WFO) program.

The Work for Othes program would allow BSA to germ work for BP Solar, a
nonDOE entity, on a fully reimbursable basis. WFO activities may involve use of
the Laboratory dedicated array for research described in Section 4.1.4, or other
research and del@ment unrelatetb solar power. WFO projects are reviewed
individually under the existing NEPAsview procedure.

Tiger Salamander Breeding Pond Enhancement

The current configuration of the Tiger Salamander breeding pond located, adjacent to
the transmission line fronmé North array field, does not allow it to retain water
yearround. The lack of persistent water retention prevents salamanders from
developing, thus resulting in a population sitik.order to take advantage of solar

array construction resources in ihenmediate area, the following habitat

enhancements would be performeelisting earthen berms, currently about 3 feet (1
meter) high, and 100 feet (30.5 meters) long, around the pond perimeter would be
removed; the area would be regraded to allow water iihto the pond from

surrounding wetlands; native vegetation would be planted in the affected area.
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4.1.7 Decommissioning and Restoration

Solar PV arrays have an estimated lifetime of about 40 years. At the end of
operational life, or subattially reduced efficiency, the arrays would be dismantled
and disposed of as part of a planned decasioning process. All support
structures, fencing, and associated electrical hardware (wiring, condgtstetc.)
would also be removed. The lawduld then be available for future BNL operations
or restoation, including natural rgrowth. The power purchase agreement between
BP Solar and LIPA to operate the solar Rxags at BNL is currently for 20 years.

At the end of 20 years:

e The agreemerdould be extended for an additional time period.

e The agreement could end as scheduled, whereupon the solar project could then
be transferred to another entity to operate or upgrade.

e The agreement could end as scheduled, whereupon the solar facilityb&ould
dismantled and the federal property would be restored.

4.2 No Action Alternative

The No Action Alternative would maintain the current conditions and operations on the BNL
site.

4.3 Alternatives Considered But Not Assessed

As the DOE and BSA caidered the Laboratory site as a potential host location for the
photovoltaic sgtems described in the LIPA Request for Proposal, a number of alternatives
were reviewed but rejected. When considering potential locations, DOE and BSA considered
three primay criteria for ptential sites. These criteria were 1) proximity to the LIPA grid, 2)
avoidance of Core Pine Barrens areas, and 3mimg impacts to the environment.

Additional considerations for placement included minimizing conflicts with future

Laboratory development (BNL Master Plan [BNL 2004]) and existing infrastructure. The
following alternatives were initially considered and ultimately eliminated for tgsons

described below (Reference Figure 4).

Laboratory West Boundary

The West Bounary would include much of the area along the William Floyd Parkway and
north of Priceton Avenue. It is within the Compatible Growth Area of the Pine Barrens and
does not contain any wetlands. The 377 acre (153 hectare) area is composed of a mix of
native pine barrens forests and white pine plantings tlueégrWWwI trenches that are

eligible for listing on the National Register of Historic Places (NRHP). This alternative was
rejected due to the exposure of the area to traffic on the William Floyd &aréistwbance

of WW [ trench systems, and interference with future Laboratory development. Future
Laboratory deviopment in the area potentially includes rerouting of the front gate road, new
construction for Facility @erations, and a potential Visi®Facility (BNL Master Plan). The
location is also approximately 2.75 miles (4.42 kilometers) from the LIPA substation located
on the BNL south boundary along the LIRR.
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Laboratory Southern Area

The 585 acre (237 hectare) area south of Princeton Awerilithe south firebreak was
considered due to the large expanse of open space with few wetlands. There is limited
development, restricted primarily to Upton Road and several access roads for access to
groundwater treatment systems. This alternativerejasted because it is wholly within the
Core Preservation Area of the Central Pine Barrens and has liihecindation.

Dispersed Open Areas

There are numerous open areas of lawn, ball fields, and previously disturbed areas associated
with past consuction or demolition, adding up to approximately 310 acres (125 hectares).
Some of these areas include locations within the apartment complex, open fields near the
front gate, meteorology fields, and lawn areas around buildings, disturbed spacetheithin
RHIC ring, the ecology fields, the biology fields, and brownfields. Much of the open space
was removed from consideration because it is either currently being developed [National
Synchrotron Light Source (NSLS I1)50 acres (20 hectares)], is schedidor other

construction planned within the BNL Master Plan, may cause significant infrastructure issues
(access to or interference with ittés), or may be needed for future uses associated with
facility scientific mission [e.g., Relativistic Heavy I@vllider (RHIC) ring areas]

Reference Table 2 below. Approximately 23.6 acres (9.6 hectares) of the brownfield area
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was rejected as sites forrsbruction due to issues associated with either residual radiological
contamination [15.6 acre (6.3 hectai@mer hazardous waste managemeailify] or

configuration of the brownfield that is not conducive to building solar arragsrf83.2

hectare) current landfill]. Additionally, utilizing all of the dispersed open areas would require
development of nmerous segregated small solar arrays tied together and tregcted to

the LIPA substation located approximately 1.75 miles (2.82 kilometers) from the center of the
Laboratoryés core developed area. Due to th
existing infrastructure interference, having numerous segregated arrays would not be within

the devel operos feasible project parameters.

Of the 310 acres (125 hectares) of open areas, about 58 acres (23.5 hectares) are included
within the Preferred Altmative, encompassing 31.6 acres of Biology Fields, 8 acres
associated with the current Waste Management Facility, and 18.3 acres of brownfields. T
remaining 252 acres were not assessed further for the reasons mentioned above.

Table 27 Dispersed OpenrAreas

Area Acres (hectares) Limitation
NSLSHI project site | 50 20 hectares Currently being developed
Brownfields 23.6 acres (9.6 hectares] Residual contamination and/or site contour
Miscellaneous 142.5 acres (58 hectareg Combination of: Planed/future scientific or

support mission; int