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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.

Final Environmental Assessment for BP Solar Array Project Page4



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
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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

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.

Final Environmental Assessment for BP Solar Array Project Pagel4



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

Final Environmental Assessment for BP Solar Array Project Pagel8



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; interference with existing
infrastructure; distance/segregation of array

Main entrance and | 36 acres (14.6 hectares)| Distance/segregation of arrays
apartment area lawn:

Biology Fields 31.6 acres (12.8 hectare| Included within Preferred Alternative
Current Waste 8 acres (3.2 hectares) | Included within Preferred Alternative
Management Facility

Brownfields 18.3 acres Included within Preferred Alternative

Rooftop Deployment

While BNL has numerous flat rooftsgithat could be utilized for the installation of solar

arrays, this was not considered viable since the proposed BP Solar project is designed to

generate 37 MW of electricity for LIPA and not for the Laboratory. This method of

deployment would require extsive modifications to roof structures to support the weight of

the arrays and use of rooftops would also require that energy generated be directed through
existing meters on the buildings (net metering), or that a subgrid system with numerous

electric junctures be established to allow generated energy to enter the LIPA gritfugedi

subgr i d system would create substanti al di ffioc
systems. Further, it would require major construction issues trying td thstaéquired
infrastructure around BNL®&s underground wutil
water, communications, etc.)
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5.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL I MPACTS

This section describes the general environment in the areas prégosestiallation of the

photovoltaic arrays, along with specific environmental elements that may be affected by the
proposed actionThe effects of the preferred alternative on each of these elements are presented
within each subsection. Section 5.28atibes the environmental effects of the No Action
Alternative. For additional information on the BNL site, including detailed environmental
monitoring results, please refer to the Annual Site Enuirental Report (SER).

5.1 Site Description

The BNL siteencompasses a total of 5,265 acres (2,131 hectares) with most principal
facilities located near its central developed area, whiches approximately 1,656 acres

(670 hectares). The balang®09 acre$l,460 hectares)f the site are largely woodeddn

part of the Longdland Pine Barrens. The central portion of the BNL site is within the
compatible growth area as designated by the Central Pine Barrens JaiimdP&nd Policy
Commission (Pine Barrens Commission), while the areas outside the certitaigof the
Laboratory are designated as Core Preservation Area by the Commission. BNL, as a federal
site, is not bound by NY State Environmental Conservation Law Articlet&Bleshing the

Central Pine Barrens. However, DOE works within the spitih@ law whenever possible.

The proposed location for the BP Solar arrays is in the smitiral and southeast portion of

the BNL site just west of the eastemnost firebreak and just north of the southenost fire

break (see figure 3) and is contalngithin the Pine Barrens Compatible Growth Area (see
section 5.2). A portion of the area has been used as experimental agricultural and forestry
fields, for farming prior, and as an Army camp (Camp Upton) prior to the BNL site being
acquired by the AtorsiEnergy Commission in 1947. In addition, a small observatory
building, about 120 square feet (11 square meters) in size, and previously use by the former
BNL Astronomy Club, is located in the eastern experimental field. The observatory would be
relocatel prior to or removed as part of the proposed action. Other parts of the proposed site
consist of white pine/fir trees that were planted over the former WWI Remount Facility and
areas of ative Pine Barrens habitafhe proposed construction site is ggrsioped, with

most of the area ranging in elevations from 40 to 90 feétl@ teters) above sea level. The
geologic makeup of the project site (and the Laboratory)sguily glacial sands.

A potential site being considered for the Laboratory deglitatray is an-8&cre (3.2 hectare)

area located in the southeast corner of the current Waste Management Facility (WMF)
complexi Reference Figure 3. This fenced area consists of planted/maintained grass and
asphalt, and has water, sanitary, and etagttutilities. Another site being considered for the
Laboratory dedicated array is the Chemical/Animal Pits and Glass Holes area described in the
Use of Brownfields sectionemw.

Use of Brownfields

Additional areas under consideration for siting salaays include two brownfield locations
(Reference Figure 3.) The Former Landfill Areas is about 10 acres (4.85 hectares)
encompassing the Former Landfill, Interim Landfill, and Slit Trench. The @adiinimal

Pits and Glass Holes Area is approximagbcres (3.2 hectares). These areas have
undergone environmental restoration under the Comprehensive Environmental Response,
Compensation & Liability Act (CERCLA) and are currently managed by the BNL Land Use
and Institutional Controls Program. The Forrhandfill Areas were capped with
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impermeable geomembrane fabric to prevent precipitation from entering the landfill waste
and possibly leaching contaminants into the groundwater [BNL 2009b]. Approximately two
feet (0.61 meters) of soil covering the capves as a protective barrier. Radiological and
mercury ®il contamination in th€hemical/Animal Pits and Glass Holes Area were
remediated to industrial stdards.

These brownfield areas primarily consist of open landscape surrounded by woodlands, with
the exception of the National Synchrotron Light Sodtd®SLS-II) constructionsite

located to the northwest. Elgtions in the brownfields range from a high of about 85 ft (26
meters)above sea leveit the top of the Former Landfill mound, graduallypshg to the
southeast tapproximately72 feet(22 meterspbove sea levelGrasses-B feet (0.31

meters) high cover the landfill mounds, while the other areas are essentially barren or have
minimal vegedtion.

5.2 Ecology
5.2.1 Existing Environment

The Laboratory has a comprehensive understanding of the various ecological
resources present-@ite through multiple efforts including an emséve biological
investigation conducted in the early to A1il90s called the Site Wide Biological
Survey; the g@ablishment of a Wildlife Managnent Plan in 1999; the Natural
Resource Management Plan in 2003; the establishment of the Upton Ecological &
Research Reserve (UptordRrve) in 2000; and the subsequent studies conducted
under both the Upton Reserve andiMat Resources Program as well as volunteer
work conducted by the ndor-profit Foundation for Ecological Research in the
Northeast (FERN), a negprofit organization. Additionally, from Mayuly 2009,

BNL staff and biologists walked through the area twhier examine the fauna and
found that conditions had not appreciably changed from prior studies.

Vegetation

Vegetation at BNL is for the most part typical of the pine barrens in which the site is
situated. A 2003 aerial photo analysis of vegetatieaite identified 12 vegetation
classes. The proposed site for the BP Solar project consists of several different
habitats (the corresponding vegetation classifications are included in parenthesis)
including: white pine/fir/spruce forest planted by theili@n Conservation Corps
between 1934 and 1941 (planted white pine forest); experimental tree nursery with
now fully matured trees consisting of several species of conifers and other trees
(planted white pine forest); native pine barrens habitats (a npiabf pine/oak/red

maple forests); old farm fields undergoing secondary samre(pitch pine/oak/red

maple complexes); areas with heavy infestations of invasive plants which exist
throughout the area but primarily adjacent to roads and paths; opeimexyat
agricultural fields (grass and successional), and unpaved roads and firebreaks.
Because much of the area has been disturbed by either agriculture, WW | and WW I
activities, and dense forest plantings, the understory is much less developed than in
pine barrens areas with little historic disturbance. The area, including wetlands to the
west and north of the proposed project area, provides suitable habitat for numerous
protected species,igratory songbirds, raptors, turkeys, reptiles and amphibians

small and medium sized mammals, and deer.
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Invasive Species

The area of the proposed project contains several invasive species including Japanese
Barberry Berberis thunberg)i Japanese Honeysucklefiicera japonicd, other
honeysucklesl(onicera spp.), black locust Robinia pseudoacacjaphragmites

(Phragmites australis black and/or pale swallowort (Cynanchum spp.and

potentially kudzu Pueraria lobatd. These species were either intentionally

introduced to the area as amentals (i.e. Japese Barberry), inadvertently

transported to Long Island and the BNL site by visitors, or transferred through
movement by animals. The area along Brookhaven Avenue and roads within the
Biology Fields area are heavily infested with invasives, and modbriiak areas

within the proposed project site have Japanese Barberry and black locust present.

Threatened, Endangered, or Species of Concern

There are no known federtreatened or endangersgiecies on BNL property. The
NY State designated endangessastern tiger salamandémibystoma t. tigrinujn
inhabits a costructed wetland and periodically uses several accessory wetlands.
Suitable tiger salamander habitat is protected by a 1,000 foot buffer around the
primary habitat. Species listed by NY Stasgespecies of special concern using the
constructed wetland and wetlands to the west and north of the proposed project
include the eastern spadefoot to8ddphiophus holbroRiiand the marbled
salamanderAmbystoma opacum Other species of special cenc in the area of the
proposed project include: the eastern box tufterapene caroling possibly the
eastern hognosed snakt¢eterodon platyrhings, C o o p €Acaipier cloagpean,k

and shargshinned hawkAccipiter striatu$. Three protected insespecies

potentially use the area adjacent to the proposed project. They include the frosted
elfin butterfly (Callophrys iri§ which historically used wild lupind_(ipinus

perenni$ along the south firkbreak for breeding, nibed dusky wing butterfly

(Erynnis martiali3, a species of special concern, and the Persius dusky wing
butterfly Erynnis persiul a NY State designated threatened species. The two dusky
wing butteflies have not been documented at BNL but utilize similar plant species as
the frosted elfin and were hist@ally in the Pine Barrens. The coastal barrens
buckmoth Hemileuca maia majamay also be found in pine barrens habitat.
However, this moth species requires dense stands of shruQuoeic(s ilicifolig,

which is not prevalerih the proposed project areb addition, recentigveys

provided no indication of the buck moth within the proposed axeaNYS

threatened or endangergldnt species are known to exist within the proposed project
area.

Migratory Birds

UndertheLAa or at or yds Natur al Resource Manageme
conducted through all of the major habitat types on site/e$a have been

conducted March through September annually since 2000. Over the nine years of

data collection a total of 110 sgies have been documented. Aiddally, birding

has been an avid pastime for many BNL employees. Between 1948 and the present,

more than 185 bird gpies have been documentedsite and approximately 85

species routinely utilize the BNL Site for negfinOf the six bird survey transects

located on BNL, two cover habitats similar to those in the area proposed for siting the
proposed solar arrays.
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The planted pine/fir forests along the southern part of the proposed project site
typically have around 23pecies with around 56 species using this forest type over
the past nine years. The most common bird species in this forest type include black
capped chickaded6ecile atricapillu3, American robin Turdus migratoriu¥

American crow Corvus brachyrhyns), bluejay Cyanocitta cristaty chipping

sparrow Gpizella passerirja pine warbler Dendroica pinuy ovenbird Seiurus
aurocapillug, eastern or rufousided towheeRipilo erythrophthalmugs eastern

wood peeweeContopus virens tufted titmouseBaeolophus bicoldr and goldfinch
(Carduelis tristi3. Raptors using this forest type include-tailed hawk Buteo
jamaicensiy , Co o p eAcadipier coapemik sharpshinned hawkAccipiter

striatug, and great horned owB(ibo virginianuy The astern screech owDtus

asio) is also likely to use this forest type. Woodpeckers using this forest type include
red-bellied Melanerpes carolinys downy Picoides pubescepshairy Picoides

villosug, and northern flickerGolaptes auratus

The mixe habitat of open fields, wet forest, and upland forest associated with the
northern area of the proposed project provide suitable habitat for a more diverse
species assemblage. Between 2000 and 2008, 95 species of bird have been identified
during surveysn this area with an average giproximately 50 species per year seen
or heard. Species routinely identified in this area include those listed above and
eastern blebird (Sialia sialig, field sparrow $pizella pusilly great crested
flycatcher(Myarchus crinatu$, indigo bunting Passerina cyandahouse wren
(Troglodytes aedgnnorthern cardinalGardinalis cardinalig, redeyed vireo Yireo
olivaceusy, redwinged blackbird Agelaius phoenicelsscarlet tanageP{ranga
olivaceg, tree swallow Tachycineta bicolo}, wood thrushKilylocichla musteling

and yellowbilled cuckoo Coccyzus americanusin addition to the raptors
mentioned above, American kestrélglco sparveriuy merlins Falco columbariuy
and eastern screech ov@t(s asig have ben seen using the area

Mammals

A number of mammals utilize the various habitats at BNL, including those areas
proposed for solar arrays. The largest mammal found at BNL is thetaitéig deer
(Odocoileus viginianug, which is present in numbers erding 50 per square mile
(19.31 per sq. kilometer). In general, there are fewer deer within the planted pineffir
plantations compared with the areas around the ewpetal agricultural fields,

which have some of the densest deer populatiesiten Othe mammals ofsite

include small mammals (bats, mice, squirrels, rabbits) and meziagd mammals

like raccoons and red and grey fox.

Only two bat species have been confirmeesite, the little brown bat\Wyotis

lucifugug and the eastern red bagégiwrus boreali. The little brown bat typically
utilizes buildings for maternity colonies and utilizes trees along streams and water
bodies for summer foraging. This bat has been seen utilizing open water areas on
site. The eastern red bat utilizes traad forested areas for roosting and foraging.
This bat is occasionally seen-site.

Small mammal species found-eite include the meadow jumping mougeajus
hudsoniuy whitefooted mouseReromyscus leucopyseast shrewGryptotis
parva), shorttailed shrew Blarina brevcaudg, meadow voleNlicrotus
pennsylvanicus house mouseéMus musculus eastern chipmunk é@mias striatug
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grey squirrel §ciurus carolinens)s southern flying squirrelGlaucomys volans
grourdhog (Marmota monakand easternattontail rabbit Sylvilagus floridanups

Reptiles and Amphibians

The BNL site is home to 28 species of reptiles and amphibians. The various species
are distributed throughout the Laboratory site but maypdaized depending on

their habitat requireents. Reptiles like the eastern box turflertapene

carolinensi3 may be found in virtually all habitats ite, while many species of
snakes and other turtles are localized near wetland resources. Frogs and toads are
isolated around wetlands duringgeding periods but may be found moving away

from wetlands to forage for food during the late spring through summer months.
Several samander species can be found in and adjacent to wetland ars#s.on
These salamanders include the NY State desidreatdangered e&sn tiger
salamanderAmbystoma t. tigrinulpmarbled salamandei (opacunp redspotted

newt (Notophthalmus viridescepsand reebacked samander Plethodon cinereys

Pine Barrens

The BNL site is within the Central Pine Barrend.ofig Island. This area has been
designated a ptected area under NY State Environmental Conservation Law Article
57. While federal lands within the Central Pine Barrens are not bound by the law, the
DOE and the Laboratoryitampt to work within the spirof the law when planning

and implementing projects. The Central Pine Barrens is an arpprokimately

105,000 acres and is divided into a Core Preservation Area of approximately 55,000
acres where development is proscribed and limited, and the @blagarowth Area
(CGA) of approximately 50,000 acres, where development is allowed but must meet
a series of standards and guidelineshtistzed in the Land Use Plan for the Central
Pine Barren$CPB]. The proposed photovoltaic project at BNL is enyirgithin the

CGA and is expected to meet the established standards aetingsid

5.2.2 Effects of Preferred Alternative on Ecological Resources
Effects on Vegetation during Construction

The proposed project would result in disturbance to approxiyn2®€ acres (80.94
hectares) of land through clearing and grading in preparation for construction. The
construction would follow a phased approach in which enough area to construct 3
megawatts of generating capacity would be completed at a time (appr@yit&

acres or 6.07 hectares). As the construction of one phase is started, the clearing for
the next phase would begin. Overall, construction would impact vegetation within
the proposed areas with the majority of effects on trees (overstory).

Basedon existing construction design, trees would be cut, stumps removed and holes

filled in, with as little disturbance to understory vegetation as possible. The initial

effects would be removal of trees. The age of the oldest trees within the proposed

project area is estimated to be about 80 years. An estimated 153 acres (62 hectares)

of trees would be removed, which constitutggraximately 3% of the entire BNL

site and approximately 4% of the Laborato
cleaing for construction would result in 21.5 acres (8.7 hectares) of Civilian

Conservation Corps (CCC) pkamg being removed compared to 468 acres (189.4
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hectares) existing on the BNL site; 129.5 acres (52 hectares) of pine barrens forests
compared to 3,532 acr€k429 hectares) of this forest type on the BNL site; and the
removal of 4 acres (1.62 hectares) of matured nursery tresovig the overstory

would be considered a permanent impact during the estimated 40 year project

lifetime as the area of the sokrays would have to be maintained fre¢reés to

prevent shading of the arrays. Elimination of trees, overstory layer, within the array
areas displaces tree nesting birds and tree dependent small mammals to other forested
areas on the BNL property.

Clearing would likely have a temporary impact on understory plants, but most would
recover as long as the root mass is not disturbed and soils are not heavily compacted
due to movement of construction equipment. Under existing construction plans,
areas Were grading is required to meet specifications, top soils would be removed,
grading accomplished and top soils replaced with subsequent planting of native
grasses or understory vegetation, such as huckleberry aslslkivblueberry. Areas

that currentlylack understory vegetation due to dense forasbgy would have

native grasses, lupine, or understory vegetation planted.

Additionally, clearing would include the removal of various invasive plant species

that if not removed could result in operatioaatl maintenance problems in the

future. The removal of invasive plants from the proposed area decreases the potential
that these plants would expand further into the Pine Barrens to the east of the
proposed area or into adjacent wetland areas.

Effects o Vegetation during Operation

Since operation of the proposed solar arrays is dependent on an open view of the sky,
vegetation management would be an integral part of emginte activities within the
proposed project area. Various tree species woudty/ldgrow from root material left
behind during the clearing process. These
removed. Various understory plants may grow taller than theatstd twefoot

height limit for vegetation under the solar arrays. Whentplapproach that height

limit, mowing or trimming would be required. Grasses would likely be cut back to a
few inches high, while undgiory plants like low bush blueberry and black

huckleberry would be cut back to heights dof 82 inches (0.15 0.3 meers) high.

Mowing would not be expected to occur more than twice per year for grasses and
once per year for understory vegigin. Increase in density and variety of understory
plants would improve this vegetation type which provides habitat for aohogter

species. The proposed project would likely have f@mnm positive effects for these

plant species.

While most invasive plants in the area would be removed during clearing, many may
persist through manants of roots or seeds within soils and {ddwave to be managed

to minimize effects on the solar arrays and the native vegetation used under the
arrays. Continued lorgerm managment of invasive plants would provide

assurance of control that would prevent expansion of invasives to natutalshiaib

the areas surrounding the arrays. Control of invasives may be by manual,
mechanical, or chemical means. Use of herbicides may require special permits from
NYSDEC in areas in proximity to wetlands. Laboratory policy is to utilize Integrated
Pest M@magement (IPM) as an approach in minimizing ipgdts use. Use of IPM
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would result in longerm reductions in the number and type of invasive species that
could move into other pine barrens habitats.

Effects on Threatened, Endangered, or Species ofdbomciring Construction

A portion of the South end of the North Array, about 12 acres (5 hectares), would be
constructed within the 1,000 foot (304.8 metersjqution zone surrounding a
constructed wetland designed as eastern tiger salamander hBbitatise this area
currently consists of open fields, with additional fields to the north, it is not
considered suitable for tiger salamanders. Approximately four acres (2 hectares) of
solar panels in the South Array would also be located slightly whieirl 1000 foot

(304.8 meters) ptection zone of a known tiger salamander habitat. A barren utility
right of way (Power Line Road) situated between the proposed project area and
salamander habitat make the site unsuitable for tiger salamanders. NYS draft
guidance for eastern tiger salamander breeding ponds recommends that 50 percent of
the area within 1,000 feet (304.8 meters) and 100 percent of the area within 535 feet
(163 meters) be maintained as available habitat to the salamanders [NYSDEC].

While ariays would be located within the 1000 foabtection zone of two separate
habitat areas, the project would continue torteetingthe NYSDEC protocol.

Locating arrays within the two identified protection zones was evaluated and
determined to be permissibby the NYSDEC. Recent research indicates these
salamanders moving as much as 1,250 feet (381 meters) from breeding ponds to
forage Y. Titus pers. comm.Therefore, construction of the proposed solar arrays
may have a minor impact on the tiger salaneaiimbyond the 1,06fdot (304.8

meters) potection zones around known habitats primarily consistirlgssf of

existing wooded habitat, but also potential inadvertent injury/kills. Existing
processes, such as digging permits, would identify and inforjagbnoersonnel of

the potential for salamander sightings and instruct them to contact BNL natural
resource personnel. Following construction, potential salamander habitat would be
reestablished through native vegetation, such as grasses, low bush Y|@tnerr
huckleberry, planted under the solar array candpyuting and installation of a
transmission cables from the north array to the 13.8/69 kV transformer pad, and then
on to the LIPA substation would utilize existing unpaved fire break roads or be
performed in areas disturbed for solar array placement (e.g., installation would
include trenching and burying the cables under the solar arrélyis) alternative was
proposed to take advantage of an already disturbed area with no vegetation by
trenchingdown the middle of the existing road and burying the cable. This approach
would overlap with a 100 foot (31 meter) wetland buffer area, but avoids an
alternative path that would require clearing trees within a 535 foot (163 meter) tiger
salamander habitauffer. Installation actions would require a NYSDEC wetlands
permit and would incorporate protective measures ssishit darriers hay balesetc.

Following cable installation, the roadway would be returned to itpmiject state,

with no impactsanticipated during system operation. Due to the short duration of the
trenching and cable installation activity (less than 1 week) over an existing roadway,
adverse impacts to the tiger salamander would not be anticipatedtall, due to
established buéirs and procedures, construction should result in minimal impacts to
tiger salamanders and other amphibians. Disturbance from construction would
temporarily impact eastern box turtles. However, proposed fencing design is
expected to allow movement of téps throughout the entire area.
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Current habitats for threatened and endangered butterfly species are of marginal
quality and require giurbance for maintenance. Disturbance from construction may
result in potential expansion of appropriate hosttgléwild lupine) in areas adjacent

to existing plants.

Removal of approximately 153 acres (62 hectares) of mature forest would impact

nesting raptors, forcing them to move from the proposedtaactionsite to other

suitable habitat either on BNL propgdr within nearby pine barrens forest.

Cooperd6s Hawks and other small raptors wo
forests on the BNL site, as would owls. Overall, construction would have a minor

negative impact on threened, endangered, and spé&concern species.

Effects of Operations on Threatened, Endangered, and Special Concern Species

Operations would have little additional effects and may have slight positive effects
on threatened, endgered, and special concern species beyond thestiect
construction. Management of native vegetation (mowing, cutting, invasive species
removal, etc.) may result in increased numbers of host plants for rare butterflies.
Fencing would prevent entry of deer allowing understory vegetation to mature and
seal, which may providenproved habitat for many threatened and endangered
species.

Effects of Construction on Migratory Birds

Clearing of trees and temporary disturbance of understory vegetation would result in
a moderate negative effect on migratory sbirgs and raptors. Noise from
construction and movement of vehicles and workers may cause disturbance of some
nesting birds. Removal of trees would result in some destruction of nests if clearing
occurs during late spring and summer months. Timinglgeeing of forests can
minimize direct impacts. While clearing would remove available habitat, it affects
4.35 percent of the avable habitat on the BNL site. Removal of existing fences and
open areas for the construction of thepgarsed solar arraygould have temporary

effects on eastern blue birds which utilize nest boxes within the area. Nest boxes
would be replaced once construction is completed.

Effects of Operation on Migratory Birds

Operations of the proposed project would likely have sligisitive effects on
migratory birds due tacreased edge (forest to clearing interface) habitat, improved
deer free understory, and increased fence lines for placement of nest boxes.
Increased edge habitat may result in slight increases in the nunilrenofheaded
cowbirds parasitizing songbird nests.

Effects of Construction on Mammals

Since overabundant deer populations have already impacted small mammal
populations, removal of trees would have minor effects on mammals. Species most
likely affeded include flying squirrels, grey squirrel, and wtaéed deer that would

be dispersed to surrounding forestssdlzEiced deer would cause added stress on
surrounding forests, and would suffer increased stress due to the effects of
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overabundance. Othenedium sized animals would be displaced with little effect on
their populations.

Effects of Operations on Mammals

The operation of the proposed project would likely have minor positive effects on
small mammals and mediusized mammals due to fences e deer out of the

area. As the understory will be improved, food for small mammals will increase and
they, in turn, will become food for mediusized mammals.

Effects of Construction on Reptiles and Amphibians

Construction activities associated wilte proposed project are expected to have
minimal impacts on reptiles and amphibians. Species most affected may be the
Eastern box turtle and the grey tree frog. Box turtles may have difficulty avoiding
construction equipment and trees removed wouldtresloss of forage and mating
habitat for tree frogs. Most other species would only be slightly affected since
disturbance of understory vegtion would be minimized as much as possible.

Effects of Operations on Reptiles and Amphibians

The operatiorof the proposed project is expected to result in slight habitat
improvements for reptile and amphibian species. Increased habitat for mole
salamanders, tree frogs, snakes, and maintained habitat for turtles should result from
increased understory. Propdsfencing may beedigned to support movement of

small animals, including reptiles and amphibians between the proposed project and
surrounding haittats.

Effects of the Construction on the Pine Barrens

The clearing of approximately 153 acres (62 heclaresees would have a minor
impact on the ovall quality of the Central Pine Barrens ecosystem. The proposed
project is fully within the Compatible Growth Area (CGA) on the BNL site and falls
well within the 65% clearing stdard established under tBentral Pine Barrens

Land Use Plan. The proposed solar project increases the cleared area of the BNL site
from 26.8% to 29.8%. When the development standards are applied to just the
compatible growth area, the increase in clearing changes the cleagdane 40%

to 47% of the CGA on the BNL property which is still well within the 65% clearing
standard. The proposed project, if approved, would require various environmental
permits including those for: New York State Wild, Scenic, and Recrediivers

Act (WSRRA), freshwater wetlands, and construction storm water permits under the
NY SPDES pogram. These permits would meet the requirements of the Central
Pine Barrens Land Use PIEDPB].

Effects of Operations on the Pine Barrens

The operation of @ proposed project would have little, if any, overall effect on the
surrounding Pine Beens. Since the proposed project intends to utilize native
vegetation underneath the solar arrays and would have minimal impermeable
(concrete or paved) surfaces, teeharge of precipitation to grodwater would not
be affected.
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5.3 Water

53.1

Few, if any, studies have been performed to evaluate thedomgeffects ofitility -
scale solar array complexes on the ecosystem. Presented with this unique
opportunity, the Laboratory watd initiatelong-term monitoring to assess resulting
impacts. Potential areas of study would include: Vegetation growth under solar
panels (reflective sunlight, water impingement, etc.); effects on small mammals,
amphibians, and migratory birds.

Existing Environment
Water resources associated with BNL include both surface waters and groundwater.
Surface Water

The BNL site lies within the headwaters region of the Peconic River watershed.
Liquid effluents from the BNL Sewage Ttezent Plant dischging into the Peconic
River receive tertiary treatment and conform to the criteria in the approved SPDES
permit issued by the NYSDEC.

Pocket seasonal wetlands are also found throughout theéAsitenstructed wetland
designed as habitfor the eastern tiger salamandamlystoma t. tigrinumhis within
the vicinity of the area proposed for this projethree federal jurisdictional
wetlands are located approximately 1,000 feet (308 meters) northwest and up
gradient from the proposedagpect site, and another jurisdictional wetland is just to
the west of the project in the east central portion of the BNL property.

Groundwater

The BNL site is situated over a U.S. Environmental Protection Agency (EPA)
designated solsource aquifer thas the primary source of drinking water for both

on and offsite private and public supply wells, and water for industrial use such as
cooling and steam generation. Across the proposed PV amsiywiion area, the
ground surface ranges from 40 to @@tfabove mean sea level (AMSL), and the top
of the water table ranges from 36 to 40 feet AMSL. Table 3, below, summarizes the
land surface and aer table elevations for the proposed general solar array areas,
with the south array further divided into sleeast and southwest sections.

Table 3- Depth to Groundwater

Array Area | Land Surface Elevation Water Table Elevation Depth to Water Table
(AMSL) (AMSL) (1)

Northern 40-60 feet 37-40 feet 3-20 feet

(12-18 meters) (11-12 meters) (1-6 meters)
Southeast | 50-60 feet 36-38 feet 14-22 feet

(15-18 meters) (11-12 meters) (4-7 meters)
Southwest | 60-90 feet 37-39 feet 2351 feet

(18-27 meters) (11-12 meters) (7-15 feet)

Note: Water table position based upon November 2008 measurements.
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Past spills ath wastehandling practices resulted in contamination of the groundwater
with volatile orgaic compounds (VOCs) and radionuclides at various locations on
the Laboratory site. The groundwater below a small portion of the proposed
southwest PV array areadsrrently contarimated with low levels of VOCs and
strontium90 that were released to the environment from the nearby Former
Hazardous Waste Management Facility and Current Landfill (CERCLA Operable
Unit 1) and Chemical Holes/Former Land Fill (CERCLA Og#eaUnit I/IV). This

VOC plume is present in the deep portion of the Upper Glacial agoiéated more
than 100 feet below the water tablEhe strontiur®90 conaminated groundwater is
generally positioned within the uppermost 20 feet (6 meters) @icthiéer or 1434

feet (410 meters) below land surface [BNL 2008he Sr90 and VOC

concentrations are below the 8 pCi/L and 5 ug/L drinking water standards,
respectively. The contaminants in this area are underg monitored natural
attenuation.In the past, the shallow groundwater in several sections of tpesed
northern PV array area was contaminated with ethylene dibromide (EDB), which had

been used as a fumigant in the Biology De
Operable Unit VI). Curretty, only trace levels of EDB are occasionally detected in
this area.

Sixteen groundwater monitoring wells and a former irrigation supply well are located
within the footprint of the proposed project area. The monitoring wells are used to
periodicallysample groundwater contamation plumes.

Peconic River Scenic Corridor

Approximately 40 acres (16 hectares) of the proposed project would be located
within the Peconic River Scenic Corridor, which constitutes the area located within a
half-mile of the iver as designated by the New York State Wild, Scenic, and
Recreational Rivers Act unddlY Article 15, Title 27, 152707, Vegetative cover in

the 40 acres consists of the following estimaies:acreg2.2 hectares) of ature

former tree nursery stockpnsisting primarily of conifers; 10 acré&5 hectares) of
former BNL experimental fields, primarily open field grass and successional plants;
14.1 acre$5.7 hectares) oifmer farm fields undergoing secondary succession,
primarily a mix of pitch pinepak, and red maple; and 10.4 acres (5 hectares) of
successional oagine mix.

5.3.2 Effects of Preferred Alternative on Water Resources

The proposed BP Solar project is not expected to impact any groundwater or surface
water resources, including wetlaadThe boundaries of the project are expected to be
outside the 10@oot (30.5 meter) wetland buffer established\B§SDEC;with the
exception of a transmission cable installed along an existing unpaved fire break road
T reference section 5.2EXfects orThreatened, Endangered, or Species of Concern
during Constructiorfor additional details. Construction stormwater controls would

be in place to protect wetlands. Overall rainwateftnation and groundwater flow
conditions would not be affected duriognstruction or operations. Due to the depth

of the groundwater contamination plumes, cormtsiton and operation of solar arrays

in these areas would have no effect on personnel health/safety. The former irrigation
supply well located in the proposed jgt area may be abandoned in place in
accordance with an established process that conforms to NY S&gliCements, or it

may continue to be used as a source of water for periodically washing the PV arrays.
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A New York State Long Island Well Permibuld ke obtained for well point

utilization as appropriateGroundwater monitoring wells would be evaluated on an
individual basis. If a well interferes with installation of a solar array, the well could
be abandoned in place, with the Laboratory maintaitiagption to install a new

well in a more suitable location. If the height of a well casing is an issue, casings
extending up to three feet (1 meter) above the ground surface would be modified to
6fl ush mountd casi ngs exhghnAlsufficgntonl y 0.
number of wells would remain intact and accessible to sampling and maintenance
personnel to ensure adequate groundwater monitoring capabilitiesousigv
abandoned wells may also be present below grade in the proposed projelft area.
structural features associated with the abandoned wells were encountered during
construction activities, their removal would have no adverse environmental impacts.

During construction, storm water and silt runoff from project areas would be
managedn accordance with the pollution prevention plan prepared under a NYS
General Storm Water Permit for Construction Activities. Examples of pollution
prevention measures incleithe use of standard erosion control mechanisms such as
silt fencing and stabilizezd o c k construction entrances.
Environmental Protection Division (EPD) staff would perform periodic ictqes

of the construction site to verify the adequacy of contrdatptemented controls.

After installation, native vestation in the form of a lomgrowing ground cover would

be planted under/around the solaags to minimize the potential for soil erosion.

Existing drainage ditches from past agricultural and/or mosquito control
currently aid in managing storm wateowils from the area west of the
constructed wetland. The surface contour and the potentialdiethe

proposed action with these ditches would be reviewed to determine the need
for other stom water management methods, such as installation of culverts,
water control structures (e.g., gated weir), apdn channel flow measuring
devices (e.gParshall Flume) for estimating flows. This review would also
evaluate the need for establishing a new storm water outfall under the existing
or new SPDES permit.

Construction of the following support features would result in a slight increase in
impermeable surfacésa total of approximately 12,890 square feet (1,178 square
meters): some 32 concrete equipment pads, each about 270 square foot (25 square
meters) gpporting solar array inverters and transformers; a 250 square foot (76
square meter) equipment pad supporting a switchgear equipment building; a 2,000
square feet (232 square meters) concrete equipment pad for the 33M\MUp step
transformer; and a 2,000wsye foot (186 square meter) loastory dedicated array
Support Building. Because these are discontinuous impervious surfaces, no adverse
impacts to storm water or water infdtion would be anticipated.

Construction and operation of the belgmund éectrical conduit lines,
approximately 8.0 feet deep (112.8 meters), connecting the 13.8 kV transmission
line from the orsite solar arrays to the existing-afte LIPA substation, would not
infiltrate groundwater, which is at depth of-22 feet (47 meters). Additionally,
water for horizontal directional drilling mud would be obtained from existing BNL
water supplies or trucked sources.
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It is estimated that as much as 500,000 gallons of water per year would be required
for cleaning PV pnels. Beause this represents an increase of about 0.1 percent of
current BNL site water usage, existing sources would be considered adequate. Water
could be supplied from several sources including a fire hydrant located near the
Former Waste Management FacilitgrRing area or aaxisting agricultural well

located in the north Biology Fields. Bafikw prevention hardware would be

required when drawing water from the system and washing operations would be
designed with water conservation efforts in mind.

PeconicRiver Scenic Corridor

The proposed action would remove about 40 acres (16 hectares) of trees within the

Peconic River Scenic Corridor; however, at its closest point the project would remain
approximately 2,000 feet (610 meters) from the rivigne Wild, Scenic, and
Recreational Rivers At escri bes scenic rivers as: O0Th
rivers, that are free f diépersed human activities which do not substantially

interfere with public use and enjoymentoh e r i ver s andpulatesei r s ho
6management of scenic river areas shal/l b
natural sceni c ¢Duetoithe deesiy ofdrées sepacatingthe ver s 6.
river and the project area, the solar panels would not be seen from ther rger

shoreline. As a result, the project would have minimal impact on corridor and no

impact on the scenic attributes of the river or its shores.

Permits

Because a portion of the proposed northern PV array area is withinraileatff the
Peconic Rver, and a transmission line is within 100 feet (30.5 meters) of wetlands, a
Wild, Scenic and Recreational Rivers Act Permit and daftds Permit would be
required. Both permits are issued by the NYSDEC. Additionally, since staten

from the construmon site may flow into wetlands to the west of the northern part of
the project site, AlYS General Storm Water Permit for Construction Activitiesy

be necessaryAll site runoff would be managed in accordance with the pollution
prevention plan prepadeunder that permiDepending on final construction
configuration, a storm water discharge permit would be necessary under NYSDEC
SPDES requirements.

Use of Brownfields

Placing PV arrays in brownfield areas that have been capped would require the use of
ballasted arrays to ensure that the cap is not penetrated. If placed on brownfields,
concrete ballasts would be used to secure the PV arrays in place, eliminating the need
to install inground anchors. Additional means of assuring cap protection may

include restrictions/limitations on soil disturbance, adding soil layersitororg of
construction techniques, and periodic postallation inspections.

The ballasted solar arrays would add some noncontiguous impervious surfaces
(concrete bases) to tain project areas. Because the ballasts would not result in a
continuous impervious surface, water infiltration rates would not be affected and
storm water runoff would not require engineered control mechanisms beyond those
that currently exist. If theaboratory dedicated array were located in the
Chemical/Animal Pits and Glass Holes Area, additional impervious surfaces would
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include about 10,890 square feet (3,716 square meters) of parking area/roadway.
Storm water management issues would be evaldlatedgh established Laboratory
programs.

5.4 Land Use, Demography, and Environmental Justice
5.4.1 Existing Environment
Land Use

Land use to the east within one mile (1.6 kilometers) of the Laboratory consists of
preserved open space, public and/ge land dedicated to plic recreation, and
low-density residential areas, one dwelling or less per acre. To the north is a mixture
of residential properties, commercial retail and service properties, and public utility
services. Schools and churchgmm space, and let-medium density residential

areas are found to the west. To the south are commercial and induspeatipsy

vacant land, and mediuto-high density residential areas of two or more dwellings

per acre. Ossite land use consists open space, scientific, industrial and

commercial, agricultural, and residential areas. The brownfield areas are designated
for industrial use within established controls.

The current BNL site was established in 1947 specifically to develop and @bnstru
larges cal e scientific facil imiilees.of mMINdu rBe rx
presents a 2007 aerial photograph of the Laboratory site and surrounding areas.

Demography

Based on the 2000 U.S. Census and associated population estimates for 2007,
approximately 13,460 psons live within 1.0 miles (1.6 kilometers) of the

Laborat or yBasis. bo uFnidgaurrye 6 A Popul ation Withi
shows the BNL site boundary andhiile extent superimposed over a map of the U.S.

Census blocks, ahg with the estimated populations in 2007.

The L ab o rsidetpopulatiGnsncludes approximately 3,000 employees and
more than 4,300 guest researchers who visit periodically each yeaaverage of
180 people live in temporary egite howing, and an average of 130 guest scientists
and students who visit the Laboratory stay in the donnes.

Environmental Justice

Environmental Justice is the fair treatment and meaningful involvement of all people
regardless of race, color, national originjrarome with espect to the development,
implementation and enforcement of environmental laws, regulations and policies.

Fair treatment means that no group of people, including a racial, ethnic, or
socioeconomic group, should bear a disproportionate glidhe adverse
environmental consequences resulting from industrial, municipal, and commercial
operations or the execution of federal, state, local and tribal programs &sespol

NOTE: The L aditopoplatiorrisyndtshownron Figure 6.
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Federal agencies must identify and address disproportionately higiuegde

effects of federal projects on the health or environment on minority anthémme
populations (Executive Order 12898). An eowmental justice population is defined
as a population being at least half minority status or at least halhtmmestatus,

or this status is meaningfully greater than the general population.

A minority is defined as Black or AfricasAmerican, Hispanic or Latino, Asian,
American Indian and Alaskanaive, Native Hawaiian and other Pacific Islander.

BNL is situated wthin the Town of Brookhaven which has a population of 489,255
persons, based on the 2007 LIPA Long Island Population Survey [LIPA], (448,248
based on 2000 U.S. Census data). According to the 2000 U.S. Census data, 15.2
percent of Br oo kibnaensisted af movitied [SC].pUsipgute a
same 2000 U.S. Census data [Tele Atlas], withmil| e of t he Laborator
the percentage of minority population is estimated to be approximately 15.9 percent
[Davis]. While the percentage of minogii is slightly higher than that of the
Brookhaven Town, the 0.7 percent difference would not constitute a percentage that
is meaningfully greater than the general population. Therefore, the population living
within 1-mile of the Laboratory border would nioe defined as an eimgnmental

justice population based on minority status.

In regard to lowincome status, no data was availablevaluate the income level of

the discrete popdtion living withinl-mi | e of the Laboratoryobs |
correspondingo the same geographic blocks used for the population data. Income

data for the year 1999 was available for specific geographimcmities adjacent to
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the BNL boundary through the Suffolk County government wepSg. It must be
noted that thee communities extend six to eight miles beyond the site boundary, and
encompass a much larger population than the areas associated with the population
data. In two of the four communitiesalvated, the percentage of lamcome

families was slightly higér than that of Brookhaven Town. dhvating the combined
population of the four adjacent communities, the poverty status for families is
approximately 4.4 percent.

Table 4- Low Income Status in Communities Adjacent to BNL Site

. . Poverty Status in Population in
Town or Community | Population (2000) 1999 Eamilies* Poverty Status
Brookhaven Town 448 248 3.9% 17,482
Ridge 13,380 4.4 % 589
Shirley 25,395 55 % 1,397
Manoryville 11,131 24 % 267
Yaphank 5,025 3.3% 166
Combined total 54,931 4.4 % 2,419
(CommunitiesOnly)

* The U.S. Census Bureau defined the average poverty threshold as a maximum annual
income of $16,895 or less for a family of four for the year 1999 [U.S. Censug, 1999

Final Environmental Assessment for BP Solar Array Project Page35



While the percentage of leimcome families is slightly highidor the combined
populations of the four communities bordering BNL than that of Brookhaven Town,
the 0.5 percent difference may not coige a percentage thatrigeaningfully

greater than the general population. Therefore, the populatiog Within 1-mile of

the Laboratory border would not be defined as an environmental justice population
based oow-incomestatus.

5.4.2 Effects of Preferred Alternative on Land Use and Demography

Land use within the proposed project footprint would change fraremtly forested

and open areas to groups of fenced solar arrays. The effects of installation and
operation of the proposed solar arrays would not change the type of
activities/operations performed at other areas of the BNL site, and would have no
effect m off-site land use or demographics. Operation of the Laboratory dedicated
array would result in a small increase in scientific and support staff estimated at less
than 20 individuals, along with visitinggearch personnel.

Use of Brownfields

Siting sdar arrays on the brownfield locations identified in Section 5.1 would be
within established industrial uses identified in the BNL Land Use and Institutional
Controls Program. Utilizing the brownfields would not alter the land use
activities/operations pormed at other areas of the BNL site or the demography on
site or offsite. Utilizing the open brownfield areas would valuabliizgiformerly
contaminated land and further provide an ecological benefit by reducing the potential
amount of forested lahneeded for the proposed solar arrays, while continuing to
ensure their londgerm protetion.

Environmental Justice

The analysis indicates that the proposed action would not be located in the vicinity of
a population having a meaningfully higher pertege of minorities or lovincome
persons. Additinally, the Referred Alternative, including potential use of

brownfield areasywould have no environmental justice impacts because there would
be no anticipated negative economic or health effects onaastiplly affected

population Therefore, there would be no disproportionate impacts to either low
income or minority populations

5.5 Socioeconomic Factors

Socioeconomic factors describe the local economy and employment that may be influenced
by the Poposed Action.

5.5.1 Existing Environment

BSA employs approximately 3,000 full and pimie personnel and has over 4,300
visiting scientific esearchers annually. An additional 40,000 members of the public
visit the Laboratory site each year as pdrtducational and group tours, conferences
and eventsDirect spending of $454.4 million by BSA in fiscal year 2004 caused a
total output of goods and services to the region to expand by more than $800 million.
It is estimated that earnings increasgdrore than $308 million and more than
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7,700 secondary jobs were created throughout the ecor@rojected spending for

fiscal years 2002014 could total almost $5.6 billion. More than 91,000 jobs would

be created, and virtually all industries, inclugin s o me o f the stateods
manufacturing industries, would benefit from spending by the Laborfi¢amer].

5.5.2 Effects ofPreferredAlternative onSocioeconomic Factors

Total project funding of the proposed action, estimated at-8300million, would

directly impact the local and regional economi8gscondary economic benefits

would also be realized through increased personal spending, wages and the spending
of nonlocal workers during their stay in the area.

It is estimated that the proposed actiaould require a workforce of approximately
200 full-time anployees during the construction phase, with twotiolle operations
and maintenance managers after system start up.

5.6 Transportation Conditions
5.6.1 Existing Environment

Laboratory stdfand the majority of visitors commute in their own private or rental
vehicles. The Labatory operates and maintains a fleet of approximately 340
vehicles, ranging from cars and light trucks to delivery, construction, and heavy
equipment machines. Indad in the BNL fleet are 77 alternatifieel vehicles,
which account for 48% of the light duty vehicles and roughly 23% of all of the
vehicles. The general public is restricted from access to the BNL site unless
participating in a scheduled event. i@uoercial delivery, construction and service
contractor vehicles are permitted access to the site as necessary.

Routine access to the BNL site from surrounding areas is available primarily through
several major radways including the Long Island ExpresswayHlor 1-495) and the
four-lane divided William Floyd Parkway (County Road 46). Normal entry/egress is
through the Main Gate located at the intersection of Longwood Road and William
Floyd Parkway, along the western border of the BNL site. The BNL sitalsaie
accessed through a normally locked gate located on theréek road in the

southeast corner of the property. The areas proposed for siting the solar arrays are
easily accessible through existing unpaved firebreak and access roads. The
potentally affected areas also encompass a network of thederfiad and access

roads.

The Laboratory maintains an-aite railroad spur branching off the LIRR. The spur

is primarily used for transporting waste-sffe, but could also be utilized for
material/equipment delivery.
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5.6.2 Effects of Preferred Alternative on Transportation Conditions
Preferred Alternative

Construction activities associated with the preferred alternative would result in a
temporary increase in the number of vehicles entenmbexiting the BNL site each
day, including wdkers, material deliveries, and waste transport. The magnitude of
the increase would vary depending on the timing of the specific construction phase.
During clearing operations, heavy construction vehistes as bulldozers and tree
harvesting machines would be broughtsite and remain only for their specific

period of use.

Preparatory and construction activities may be conducted simultaneously in separate
sections. For exaple, clearing and land pragation would be initiated on a specific
section. Once that section is cleared and prepped, array construction would
commence and the clearing/prep work would be performedtsineously in a

different section. If conducted in this fashion, with fourdisneous ossite

operations, anticipated traffic accessing the site is presented in Table 5.

Once the solar arrays become operational, it is estimated that twionkifbersonnel
would require access to conduct routine operations and maintenancéeactikii
capacity of the major access routes to the Laboratory, are considered more than
adequate to handle the temporary increase in traffic. Ons@eraccess to the
construction areas are provided through a designated traffic route. The primary site
roadways utilized by Laboratory staff and researchers would be avoided.

Table 5- Anticipated Project Traffic Accessing BNL Site in a 24Hour Period

A. 50Passenger Vehicles twice a day

B. Truck Traffic:

¢ Site Clearing: 10 Trucks per day
e Structure: 510 Trucks per day
o Array Module Delivery: 23 Trucks per Day

Anticipated traffic is based on 2 delivery truck
with 40 feet (12 meter) trailer beds, and 50
passengerahicles/work trucks.

This route would be the current one used byveeji trucks to the BNL site and is
capable of conveying vehicles of this size. Several dfithéreak and access roads
located within the project footprint would be eliminated to facilitate and optimize
solar array placement. Perimetiee-break and amess roads around the project areas
would be maintained to ensure adequate accessibility in the event of a wildland fire
or other emergencylLaboratoryemergency response personnel would also evaluate
all proposed roadway reductions.

Alternative Access éInt - Because the proposed action would be located in the south
and southeast ptton of the Laboratory property, an alternative access point onto the
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Laboratory site may be considered. The normally locked gate at the southeast corner
of the site, neaihk intersection of the East Firebreak and South Boundary Road,
opens onto a local road, North Street. Vehicles using this access point would likely
exit the LIE at Exit 69 Wading River Manor Road, proceed north about 1/2 mile, then
turn left onto North Seet and travel approximately two miles to the southeast access
gate. Utilizing this alternative access point would temporarily increase the vehicle
traffic on this local road. A security post would be established during times when this
gate would be acseed.

Railroad spur The onsite railroad spur may be available for transporting BP Solar
project waste ofbite, or for material/equipment delivery. Utilizing the rail line

would reduce the number of trucks transporting materials on the local highWasgs.
logistics and practicality of using the railroad would need to tieduevaluated by

the project staff, and the availability of the spur coordinated with other shipments to
or from the BNL site.

5.7 Cultural Resources
5.7.1 Existing Environment

TheCultural Resource Management Plan for BMRMP) [BNL 2005]identifies

t he L ab ogsorctamd cutuas reshurces, and describes the strategies
developed to manage them in accordance with applicable laws and regulations.
Because most of theqposed project site has seen minimal disturbance since the
founding of BNL, there may be a moderate to high potential for the presenc® of 20
century archeological deposits, including the eras of WWI (219P7) and World

War I (19461946) Camp lgton, ar the Civilian Conservation Corps (193939)
[Merwin].

The southern area proposed for construction overlays the WWI Remount Facility.

This facility was the location where horses and mules were housed prior to

deployment of the American ExpeditionargrEe to Europe and had a number of

buildings that housed Remount Facility staff and at least ondirmyithat was

identified as a YMCA structure. In 2004, the NY State Historic Preservation Officer
(SHPO)coc ur red with t he DOEG&bperbadeGampUpiomat i on
features at BNL, including trenches and foundations, are eligible for listing in the

NRHP. In the nohern area several out buildings (outhouses) are known to have

been present with one still standing in the woods north of the bifikldy These

features often contain artifacts indicative of the era when they were most used.

5.7.2 Effects of Preferred Alternative on Cultural Resources

BNL performs its cultural resources analyses pursuant to Section 106 of the National
Historic Peservation Act.Integrated into the BNL CRMP are recommendations by
the Institute for Long Island Archaeology (ILIA) that address the potential for land
disturbance/development within the footprint of the former WWI Camp Upton
[Bernstein]. Because of throderate to high potential for the presence 8f 20

century archeological depositstheWorld War | Remount Facility anduthouse

area, construction and land preparatory activities in these areas may have some
unavoidable adverse effects. Therefareheological and datacovery surveys of

the WWI Remount Facility anduthouse areasvere performed and documented, as
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described belowThe scope of archamgical work was sufficient to conclude that
no further archaeological investigations are necencded.

WWI Remount Facility area: A stage | archeological survey of the proposed project
area [@proximately33 acres (B.2 hectares)] was performed by the ILIA in order to
assess the overall potential of the area for the presence of cultural resbuisces.
involved both a surface insgi@on and subsurface testing. The surface inspection
entailed a walkover of the entire project area. Subsurface testing involved the
excawtion of small shovel test pits (STPs) on a closely spaced grid system, in
accordance ith NY State guidlines.

Privy (outhouse) area: An architectural and archeological data recovery/assessment
of the standing Ciian Conservation Corps (CCC) era privy was conducted in
accordance with Section 106 of the National Historic Preservation e

architectural documentation was designed to meet the standards of the Historic
American Buildings Survey (HABS). The archeological survey included excavation
of the othouse pit to document the potential presence of artifacts, and required
removalof the privy structure from its rotted sill.

Archaeological Survey Results

WWI Remount Facility Archival research and archaeological investigation for the
location of the poposed BP Solar Array Project indicates that the project area
witnessed virtuly no discernable use until the early"2@ntury, when Camp Upton
was constructed as a WWI cantonment. Subsurface testing entailed the excavation of
shovel test pits in the proposed project area. None of the shovel tasiged an
undisturbed soil gpience, reflecting extensive earttoving activities in the parcel
during the 28 century. No prehistoric Native American artifacts or features were
encountered. The Stage 1 survey yielded eaff\c2@tury EureAmerican artifacts
(mostly nails, coal, ahslag), both probablysaociated with WWI and/or CCC

activities. Two features, WWI Camp Upton concrete building foundations,

potentially eligible for listing in the NRHP are located within the proposed project
area. The foundations were documented atetaiéned to have no further research
potential. While the proposed action would have adverse impact to theses two WWI
features, the foundations would be removed, the scope of alohiaal work

performed was sufficient to conclude that no further arcloggal investigations are
recanmended [Bernstein 2009a].

The extant outhouse structure (privy) was photographed and drawn toHuate.

were few artifacts in the privy deposit, and most were architectural d&ai®ral

shovel test pits were madean effort to identify additional privy deposits that may

be present in the area, but none were discoveBedause questions regarding the

privy site's age, context, and associations still exist, and because there may be other
nearby privy vaults that céiiyield additional information, cultural resource

personnel would mator the 0.5 acre siti¢ grading/construction work would disturb

the soil greater than six inches deep. No furthesstigations are recommended
elsewhere in the parcel [Bernstein 200

Artifacts resulting from the surveys will be appropriately curated and stored as
prescribed in the BNL CRMP.
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The former BNL Astronomy Clubbservatory building, constructed in the early to
mid-1980s, and the Mixed Waste Handling Building 870, coiegdd in 1997, are

less than 50 years old and have no extliaary historic significance. Therefore,

these structures are not subject to the evaluation requirements delineated in Section
106 of the National Historic Preservation Act.

The current WMF aigeis located in a highly developed area of the BNL site and has
experiencedubstatial grounddisturbingactions. Archaeological surveys would not
be required due to theery low potential for the presence of archeological deposits.

Use of Brownfials

Due to the substantial growalisturbing actions conducted in the brownfield areas,
both during their use as waste disposal sites and during the CERGAtAd
remediation, there is a very Igeotential for the presence of archeological deposits.
Therefore, archaeological surveys are not required, and locating PV arrays in these
areas would have no adverse effect on any potential culesmaince.

5.8 Air Quality
5.8.1 Existing Environment

The overall regional air quality is affected by a mix @friime and continental
influences. This results in the region, and the BNL site, being very well ventilated by
winds from all directions.

The local air quality management in the New Jei#d¥yConnecticut Interstate Air
Quiality Control FRegion, which incudes Suffolk County and BNL, is in attainment
with most National Ambient Air Quality Standards (NAAQS) for criteria pollutants,
which include sulfur dioxide, nitrogen oxides)d particulatenater less than 10
microns in diameter (PN, lead, and carbomonoxide (CO). The region is
considered a noeattainment area for ozone. While ozone is a regulated pollutant, it
is not emitted directly from sources but is formed by a combination of nitrogen
oxides (NQ) and volatile organic compounds (VOCSs) reactiitl sunlight in the
atmosphere. A NY subset of the region, which includes Kings, Queens, NY,
Rodkland Westchester, Nassau, and Suffolk counties, is considered a nonattainment
area for the 2hour PM2.5 (particulate matter less than 2.5 microns in diamet
standard.

5.8.2 Effects ofPreferred Alternativen Air Quality

Exhaust from construction, worker, and material delivery vehicles, and other
equipment during constetion of the proposed site, suchpgtable electrical
generatorsvould result inocalized, shorterm increases in CO and NOx emissions.
Airborne dust (PMsand PMgemissions) would also be generated as a result of
excavation and vehicle traffic on unpaved surfaces. During construction, fugitive
dust genation would be controlledas needed, by spraying water on soil surfaces
and installing stabilized rock ostruction entrances. Current plans for site grading
would maintain the existing grade where possible and leave topsoil in place.
Reducing grading actions would minimize pautate emissionsRefer to Section

5.6.2 Transportation Conditions for additional information on the estimated number
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of vehicles expected. Peviewof construction operations would be performed to
determine if the potential emissions of the projectldiexceedoollutantthresholds
required inrd0 CFR Part 93 Subpart Bf a conformity analysis is necessary under
the regulation, calculations would be done to determine the potential

impactof construction emissions on regional air qualiyny permit (eg., NYSDEC
Air Facility Permit), mitigation or regulatory actions identified as a result of the
analysis would be implemented, as necessary.

Once construction is complete, planting native sbostving shadéolerant grass
species for ground wer belowthe PV arrays would minimize fugitive dust
emissions. When operational, the solar PV array facility would not be a source of
criteria pollutants. Solar technologies produce 1zeao carbon dioxide emissions,
which would be a beneficial impact to the il air quality (Refer to Section 5.9
Climate for additional details).

5.9 Climate
5.9.1 Existing Environment

Climate can influence several environmental parameters including regional and local
air quality, stom water drainage, surface waters, aadlural hazards.

The climate at the Laboratory can be characterized as breezy ancg:mtélited, like
most of the eastern seaboartie Long Island Sound, the Atlantic Ocean, and
associated bays influence wind directions and humidity and provide aatinde
influence on extreme summer and winter temperaturs. prevding groundlevel
winds are from the southwest during the summer, from the northwest during the
winter, and about equal from these two directions during the spring and fall [Nagle,
1975 1978].

BNL has been recording weather data since August 1948 to serve the needs of this

DOE site.The average yearly precipitation is 48.75 inches (123.8 centimeters) and

the average yearly snowfall is 30.5 inches (77.47 centimeters). The average

monh|l y temperature is 50.2e¢e Fahrenheit (10
meteorological data are available from the BNL Meteorology Services webpage.

Climate Change

In recent years, climate change has evolved into a matter of global concern biecause i
is expected to have widespread, adverse effects on natural resources and systems. A
growing body of eidence points to anthropogenic (manmade) sources of greenhouse
gases (GHG), such as carbon dioxide £§C@s major contributors to climate change.
Additional greenhouse gases include methane)Gtitrous oxide (MNO),

halocarbons, and fluorinated compounds. Climate is usually defined as the average
weather, over a period ranging from months to many years. Climate change refers to
a change in the state thie climate, which is identifiable through changes in the mean
and/or the variability of its properties (e.g., temperature or precipitation) over an
extended period, typically decades or longer [DOEMS&2]. Ongoing climate

change research was summarizeceports by the United Nations Intergovernmental
Panel on Climate Change (IPCC)S Cl i mat e Change Science P
Synthesis and Assesent Productsand thdJS Global Change Research Program
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These reports concluded that the climate is direhanging; that the change would
accelerate; and that mamade GHG emissions, primarily GQre the main source of
accelerated climate change [DOE 2009]. Terrestrial carbon sequestration is the
process through which G@&rom the atmosphere is absorbegdttees, plants and

crops through phosynthesis, and stored as carbon in biomass (tree trunks, branches,
foliage and roots) and soils. Forests and soils have a large influence on atmospheric
levels of CQ, essentially helping to mitigate mamade CQemissions [EPA 2006].

Various GHGs differ in their potential contribution to global warming. The global
warming potential (GWP) compares the relative ability of each GHG to trap heat in
the atmosphere over a certain period. According to guidelinesis@i@ reference

gas with a GWP of 1. Based on a period of-g§@ars, the GWP of methane is 21,
implying that a ton of methane is 21 times more effective in trapping heat than a ton
of CO,. The GWP for MO is 310. Carbon dioxide equivalent is a measuat th
expresses, for a given mixture and amount of greenhouse gas, the amounttatCO
would have the same GWP [Haile].

5.9.2 Effects of Preferred Alternative on Climate

Current methodology is not able to directly correlate GHG emissions from discrete
projects to any spefit impact on climate change. However, constructing and
operating a largscale PV solar array on the BNL site may affect GHG emissions in
multiple ways. The temporary increase in vehicle exhaustssiomns during the

project construdbn phase, described Section 5.8 Air Quality, may provide

minimal contribution to increased GHG emissions.

Removing approximately 153 acres (52 hectares) of trees, out of sed7eatres
(1,460 hectares)f onsite faested areas part of the pragsed action would

eliminate a carbon absorption/storage source that is estimated to sequestrate an
average of about 5.5 metric tons £fguivalent per acre each year (13.6 metric tons
CO, equivalent/hectare/year) or 842 metric ton€a% equivalent eachear for the
entire stand of trees. Over 4@ars, the estimated life of the solar arrays, the ability
to sequestrate about 33,680 metric tons of €fnivalent would not be realizeth
comparison, the net sequestration in all di®4$ts, urban trees aadriculture in

2001 totaled an estimated 840 million metric ton€0§ equivalent [EPA 2006].
Removing a carbon storage source of this size would not be expected to have a direct
impact on climate change.

In comparison, the proposed 37 MW solar arragsld have a beneficial savings

effect on GHG enssions by producing electricity withearzero carbon dioxide
emissions. If conventional means such as burning fossil fuels were used to generate
an equivalent amount of electricity, about 30,950 metris trCQ per year would

be emitted into the atmosphere.
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Additional GHG and criteria pollutants discharged by cotieeal generating
methods are presented in the table below:

Table 6- EPA eGrid Output Emissions Rates for Long Island RegiorieGrid]

Emissions Avoided for a 37 MW Project
Greenhouse Gases (CO, equivalent metric tons /yr)
Carbon Dioxide (Cg) 30,950
Methane (CH) 2
Nitrous Oxide (NO) 0
Criteria Pollutants (metric tons/yr)
Nitrogen Oxides (NOx) 33
Ozone Season NOx (M&§ept) 30
Sulfur Dioxide (S02) 76

Over an estimated 4{ear life of the project, the discharge of about 1,238,015 metric
tons of CQ into the atmosphere from conventional means would be avoided.
Considering the positive impact of the project lifetime,@@issions avoidance
(1,238,015 metric tons of G@quivalen}, along with the adverse loss of
sequestration volume3@3,680 metric tons dEO, equivalent), indicates that the
proposed action would have an overall beneficial effect on GHG emissions and
climate.

5.10 Visual Quality
5.10.1 Existing Environment

Large scientific facilities and structures have been constructed and operated at BNL
since the late 1940s. Such structures have included research reactors witbat 310
(94.5 meter) exhaust staldcated on the highest point of the BNL site and a 100

foot (30.5 meter) tall meteorological tower. réant visual features of the proposed
project area consist primarily of a wooded pine and oak landscape, with a mix of
open fields located in the northray section.

A small cluster of four or five residential homes are situated immediately south and

within 200500 feet (611 52 met ers) of the LI RR track t
southern boundary.
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From these properties, the current view to the northwest includes narrow wooded
buffers, less than 10 feet (about 3 meters) wide, on each side of the tracks. Seasonal
views, from November to April when the trees are bare, include the southeastern
edee of wooded area proposed for the south array.

Views From North Street Looking North
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