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EXECUTIVE SUMMARY

Introduction

The National Ecological Observatory Network (NEON) is being developed by the
ecological research community as a tool that would allow scientists to analyze,
understand, and forecast the nature and pace of biological change at scales ranging from
local to continental. It is widely recognized that greater understanding of ecological
systems is possible, but only if site-based research can be placed into a larger, more
integrated regional or continental context.

Numerous reports by Presidential Commissions, the National Research Council (NRC),
professional societies, and National Science Foundation (NSF) Advisory Committees
have identified the major issues (called “Grand Environmental Challenges”) that must
be addressed through research to understand the biosphere and forecast ecological
change. Two NRC reports, Grand Challenges in Environmental Science (2001) and NEON:
Addressing the Nation’s Environmental Challenges (2003), identify the Grand
Environmental Challenges and associated research questions that cannot be addressed
with existing research infrastructure because of the need to obtain environmental
measurements on a regional to continental scale.

Research on these scales requires infrastructure that integrates persistent and episodic
sensing, supports synoptic remote sensing campaigns, and facilitates experiments across
gradients of change. The infrastructure must be able to collect multiple types of data for
short periods of time over large or diverse geographical areas and also must be
optimized to collect specific data at fixed locations over longer time intervals. The design
divides the U.S. into 20 domains, each representative of a specific range of ecoclimatic
conditions, encompassing the range of environmental variability of the U.S. Under this
system, when any variable is measured over time in all 20 domains, a continental picture
of the quantity, changes in, and spatial heterogeneity of that variable would be obtained.
Given the time required to observe changes in some ecological parameters, NEON is
designed to have a 30-year operational lifespan.

Format of Environmental Assessment

This document is divided into seven sections. Section 1 provides background on the
NEON project and identifies the purpose and need for the action. Section 2 consists of
two distinct parts. The first part of Section 2 provides a description of the NEON project
and describes the typical components of the NEON project. The first part of Section 2 is
not specific to any domain. The latter part of Section 2 provides descriptions of each
domain and identifies where a specific domain would vary from the typical NEON
description. Section 3 provides a description of the resource areas and method of
analysis. This is followed by domain-specific descriptions of the affected environment
and the domain-specific analysis of potential direct, indirect, and cumulative impacts.
Section 4 provides a general summary of impacts from the overall project that is not
domain-specific. Section 5 discusses the domain-specific permitting and approvals that
would be necessary to construct and operate NEON. Section 6 identifies the document
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preparers, and Section 7 provides a list of acronyms and abbreviations used in the
document.

Purpose and Need

The biosphere is the living part of Earth. It is one of the planet’s most complex systems,
with countless internal interactions among its components and external interactions
with the Earth’s physical processes and its oceanic and atmospheric environments. A
wide range of biotic and physical processes link the biosphere, geosphere, hydrosphere,
and atmosphere. Despite this, the understanding of the biosphere does not match the
increasingly sophisticated understanding of Earth’s physical and chemical systems at
regional, continental, and global scales.

The purpose of NEON is to provide an integrated research tool for scientists to achieve a
better understanding of the biosphere and processes operating at large scales. Further,
NEON would establish and sustain the scientific infrastructure needed to address
critical questions about the effects of land use and climate changes on ecological systems
and to evaluate the impacts of those changes on the environment and human culture.

Scope of Analysis

The NEON Environmental Assessment (EA) was prepared in accordance with the
requirements of the National Environmental Policy Act (NEPA) of 1969, the Council on
Environmental Quality (CEQ) regulations of 1978, and 45 Code of Federal Regulations
(CFR) Part 640, and 36 CFR Part 800. The federal action being addressed is whether the
NSF should establish and support the NEON system.

For analysis purposes, this EA considers potential impacts from:

e Establishment and operation of Core Sites, which would be permanent (30-year)
infrastructure deployments typically consisting of no more than three Fundamental
Instrument Units (FIUs), an Aquatic Array, and multiple Fundamental Sentinel Unit
(FSU) sampling points to collect ecological data. Core Sites would be representative
of undeveloped areas within the domain.

¢ Initial deployment and operation of Relocatable Sites, which would be intermediate
length (3- to 5-year) infrastructure deployments consisting of one FIU, one Aquatic
Array, and multiple FSUs. Relocatable Sites would be deployed to collect data along
gradients relevant to the Core Site investigation. Typically, a Relocatable Site would
have fewer FSUs than a Core Site.

e Deployment and operation of Mobile Deployment Platforms (MDPs), which would
include a small to medium sized transportable tower. MDPs would be used for
short-term research objectives and education or other related activities.

e Deployment of Airborne Observation Platforms (AOPs), which would be used to
collect spatial data to allow extrapolation of data collected locally from in-situ
measurements to regional and continental scales.
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¢ Deployment and operation of a stream observatory network (STREON), which
would include experiments with long-term manipulation of stream ecosystems.

e Development and operation of the NEON Land Use Analysis Package, which would
be used to transfer data sets produced by federal agencies and other scientific or
commercial sources to the NEON data archive and to reanalyze these existing data
for use alongside data from the NEON program.

To conservatively bound the analysis of impacts, this EA analyzes the potential impacts
from the maximum amount of infrastructure that may be deployed at a site and the
maximum level of sampling that could occur. As a matter of practice, the amount of
infrastructure deployed at a site may be less than the amount analyzed, but would not
exceed the amount analyzed.

The NSF invites public participation in the proposed federal action through the NEPA
process. Consideration of the views and information of all interested persons promotes
open communication and enables better decision-making. All agencies, organizations,
and members of the public having a potential interest in the Proposed Action, including
Native American organizations and minority, low-income, and disadvantaged groups,
are urged to participate in the decision-making process.

Site Selection

The process for identifying, considering, and selecting sites for deployment of NEON
infrastructure considered hundreds of potential sites, involved hundreds of
stakeholders, and included multiple evaluation stages. The process has been lengthy,
thorough, scientifically and statistically based, considered construction and operations
costs and logistics, and included evaluation of environmental considerations at all
development stages. Establishing the site criteria and the selection and review processes
has involved research community workshops, Blue Ribbon committees, and NRC and
NSF merit reviews.

Locations were chosen to deploy NEON infrastructure across the continental United
States, Alaska, Hawai‘i, and Puerto Rico using a statistically determined design stratified
by climate and land use (Hargrove and Hoffman, 1999, 2004; Keller et al., 2008). The
design divides the U.S. into 20 domains, each representative of a specific range of eco-
climatic conditions.

In October 2006, the NEON Project Office announced a Request for Information (RFI)
inviting members of the ecological research community to submit ideas about (1)
specific research projects they would conduct using NEON and (2) potential Core and
gradient (Relocatable) sites (http://neoninc.org/milestones/2006/request-for-
information.html). The office received more than 60 responses from the ecological
research community, including recommendations for research designs, experimental
designs, and wildland areas within a domain where NEON observational resources
could be deployed within the identified domains.

In evaluating the RFI responses, NEON, Inc. conducted visits to proposed Core Site
areas to evaluate whether existing infrastructure could be used to accommodate NEON
projects with minimal modification and also whether environmental conditions would
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allow implementation of NEON projects without substantial impacts. At this stage, each
domain included one candidate Core Site and five to seven candidate Relocatable Sites.
NEON, Inc. then reviewed all proposed locations with regard to scientific suitability,
practicality, and environmental conditions and selected the 20 proposed Core Sites.
Natural and human environmental issues that were given consideration throughout the
process included:

e The potential for impacts to wetlands and other waters of the United States.

e The potential for species protected under the Endangered Species Act (ESA) to occur
in areas where infrastructure would be sited.

e The potential for NEON development to impact known historical or cultural
resources listed or eligible for listing in the National Register of Historic Places.

In the preparation of this EA, the consideration of a single alternative in addition to the
No Action Alternative reflects the substantial preliminary screening of alternative sites
through successive steps of:

1. Preliminary response to the RFI.

2. Site-specific field activities that refined the analysis to confirm that in the general
area proposed for the sites, the environmental constraints could likely be met in an
area within 2 to 3 kilometers (km) of the location of the towers.

3. Working with property owners and site managers to identify specific locations that
would meet scientific requirements and minimize impacts.

4. Additional data collection prior to and during the preparation of this EA that
focused on a smaller footprint (generally within a 5-km diameter circle for protected
species and other resources and a 3.2-km diameter circle for cultural resources) with
relocation of towers or facilities if necessary to avoid impacts to sensitive resources.

Proposed Action

Under the Proposed Action, the NSF would establish a continental-scale network of
long-term ecological infrastructure deployments called the National Ecological
Observatory Network (NEON). The design divides the U.S. into 20 domains,
encompassing the range of environmental variability of the U.S.

Within each domain, the regional footprint would include field study sites and
associated field and laboratory facilities. The network of deployments would form a
fully integrated continental-scale research platform.

NEON would consist of multiple components:

e 20 Core Sites (1 per ecological domain) - NEON Core Sites would include a standard
set of instruments to collect biological, biophysical, biogeochemical, and land use
and land management data, three towers, a panelized modular enclosure called an
instrument hut, and in some cases an Aquatic Array. A variety of data collection
packages would be deployed as subsystems. Core sites would be operational for 30
years.
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e 41 Relocatable Sites (typically, 2 per ecological domain) - A Relocatable Site would
consist of a suite of instruments that could be moved to collect data outside the fixed
Core Sites and would include a single FIU Tower and would have fewer FSU
sampling plots and productivity transects than Core Sites. Relocatable Sites would
be located up to 300 km from a Core Site and would be initially deployed for 5 years
at a given site.

e 10 MDPs - MDPs (instruments on vehicles or on trailers towed by vehicles) would be
used to study sudden events on the landscape, such as wildfires, natural
catastrophes, disease outbreaks, or the emergence of an invasive species. MDPs
would be deployed from a few days to several months at any given location.

e 26 Aquatic Arrays - An Aquatic Array would be placed in and adjacent to a stream
or lake. The Aquatic Array would automatically monitor stream physical, chemical,
and biological properties. Each Aquatic Array would collect data from a 500-meter
(m) stream reach. Dataloggers would either store data for download or
automatically transmit data to a support facility.

e 2 AOPs - AOPs would include two aircraft equipped with remote sensing
instruments that would provide regional information for scaling and extrapolation.
Each domain would be flown once per year during the growing season (typically
April through October).

e 10 STREON Sites - The STREON experiments would provide an assessment of
ecosystem response to predicted future conditions by accelerating known drivers of
ecosystem structure and function. STREON experiments would be long-term
experiments, planned to be conducted over a 10-year time period.

Each component listed above is discussed in more detail in Section 2.2.1 of the EA.

NEON is designed to collect data on the natural world and allow scientists to achieve a
better understanding of ecosystem-level systems and processes. To that end, NEON, Inc.
must minimize the effect on the environment or risk compromising the integrity of the
data collected. NEON would include Project Design Features and Best Management
Practices (BMPs) to avoid or minimize impacts to the extent practicable.

Ecological Domains

Collectively, the domains evaluated for the NEON Project represent ecological and
climate variability across the continental United States, Alaska, Hawai‘i, and Puerto
Rico.

Domain 1 is the northeastern United States. All of New England and New York, as well
as northern New Jersey, northern and western Pennsylvania, and much of West Virginia
are included in this domain. The research focus for this domain is the forests of the
northern Appalachian Mountains and the Adirondack Mountains. Climate in this region
is varied due to its coastal orientation and geographic setting, which extends from
coastline to mountain ranges. Domain 1 is within the Lower New England-Northern
Piedmont and Northern Appalachian-Acadian ecoregions. Glacier activity has shaped
much of this domain and has created a diverse geology with low mountains and many
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lakes in the interior central and southern parts of the domain and glacially deposited
sandy soils that form a broad plain with many ponds toward the Atlantic Ocean.

Domain 2 is located in the Mid-Atlantic States and includes parts of Delaware, Georgia,
Maryland, New Jersey, North Carolina, Pennsylvania, South Carolina, Virginia, and
West Virginia. Domain 2 extends from the ocean to the eastern slopes of the
Appalachian Mountains. The foci of research in this domain are changing land uses and
invasive species. Much of the climate in this region is directly influenced by its
proximity to the ocean. Coastal regions within Domain 2 are susceptible to hurricanes in
the summer and fall, while the regions in higher elevations are subject to snowstorms in
the winter and early spring.

Domain 3 is the Southeastern Coastal Plain and includes parts of Alabama, Florida,
Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and Texas. This
domain is characterized by vegetation communities that are adapted to periodic fire.
NEON stations in Domain 3 would initially focus on fire responses as a component of
the research. The climate in the southeastern United States typically includes hot, humid
conditions in the summer and relatively mild conditions in the winter.

Domain 4 is the Atlantic Neotropical area, including Puerto Rico and south Florida. The
Puerto Rican climate is considered tropical. South Florida has a sub-tropical climate and
has higher humidity levels, 85 to 90 percent for much of the year, with temperatures
similar to those in Puerto Rico. Both regions are susceptible to hurricanes in the summer
and early fall; the peak of the rainy season occurs during the summer.

Domain 5 is the Great Lakes region of the United States. Domain 5 includes northeast
Minnesota, northern Wisconsin, Michigan, and the northern regions of Indiana and
Ohio. Annual precipitation rates and temperatures throughout much of Domain 5 are
influenced by the Great Lakes. Weather fronts in this region move predominantly from
west to east and southwest to northeast, with heavy snowfall in the winter for most of
the region.

Domain 6 is the prairie peninsula in the Midwestern United States. Iowa and Illinois
comprise the center of Domain 6. Also included are southern Minnesota, southern
Wisconsin, southeast South Dakota, southeast Nebraska, eastern Kansas, and northern
Missouri. Research in Domain 6 would focus on tallgrass ecosystems and the effects of
fires and grazing on natural components. The climate throughout Domain 6 is variable.
Mean annual precipitation ranges from 54 to 150 centimeters (cm), primarily during
spring and summer as a result of frontal storms.

Domain 7 encompasses the Appalachian/Cumberland Plateaus. It includes central and
southern Ohio, southern Indiana, southwest West Virginia, the western tip of Virginia,
the northeast corner of Georgia, the northwest corner of South Carolina, eastern and
central Tennessee, and all but the western tip of Kentucky. The research focus for this
domain is the contiguous forest habitats of the Smoky Mountains and Appalachian
Mountains. The climate in this region varies, as the weather is unpredictable. Spring-
time conditions can occur at any time between January and April, and the peak rainfall
typically occurs during the summer months.

Domain 8 is the Ozarks Region, which extends from southeast Kansas to the southeast
into Alabama. Domain 8 encompasses much of the lower Mississippi River valley,
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extending from central Alabama, Mississippi, and Louisiana north to southern Missouri
and also includes Arkansas and much of west Tennessee. The climate in Domain 8 varies
between areas in the lowlands and those at higher elevations. Typically the lowlands are
warmer and more humid than the hilly or mountainous regions.

Domain 9 is the Northern Plains, including the Prairie Pothole Region. It covers portions
of Minnesota, Montana, Nebraska, and Wyoming, a very small eastern portion of Iowa,
most of South Dakota, and all of North Dakota. The research focus for this domain is the
diverse ecology of the Prairie Pothole Region. Domain 9 has an interior continental
climate with hot summers and frigid winters. High winds are from the northwest. The
area is susceptible to severe weather in the spring and summer that is known to produce
intense lightning, damaging winds, hail, and tornados.

Domain 10 is the Central Plains, which covers a broad geographic area from the Rocky
Mountains eastward to central Nebraska and south through Kansas, Oklahoma, and the
Panhandle of Texas. The research focus for this domain is centered on the analysis of
contrasting land uses within urban, suburban, and exurban fringe areas. The climate
within Domain 10 is characterized by periodic drought and significant climatic
fluctuations throughout the year. Moisture from the Pacific Ocean reaches this region
with little precipitation due to the rain-shadow effect of the Rocky Mountains.

Domain 11 is the Southern Plains, which extends from the Osage Plains in southern
Kansas and central Oklahoma through the Oaks and Prairies region in central Texas,
continuing into the South Texas Brushlands and Coastal Prairies to the U.S.-mexico
border. The research focus for this domain is the transition zone between the eastern
deciduous forests and the central plains to the west. The climate in Domain 11 changes
from humid to subhumid from the south to the north due to moisture coming in from
the Gulf of Mexico.

Domain 12 is the Northern Rocky Mountains. Domain 12 encompasses western
Wyoming (Yellowstone National Park area), western Montana, and nearly all of central
and northern Idaho extending to the border with Canada. The research focus for this
domain is ecological responses to global change in suburban areas and areas where little
human activity has occurred. The Rocky Mountains have variable weather patterns that
are continuously changing. The climate changes as the altitude increases. Summers are
typically mild and winters are cold, with significant snowfall.

Domain 13 is the Southern Rocky Mountains-Colorado Plateau Domain. The domain
includes southern and eastern Utah, western Colorado, southeast Nevada, northeast
Arizona, and much of New Mexico. The research focus for this domain is the alpine
tundra ecosystem with a focus on urban, suburban, exurban, and rural land use
intensities and contrasts. There are two main physiographic provinces within Domain
13: the Colorado Plateau and the Basin and Range. The Middle Rocky Mountains
province and the southern-most region of the Wyoming Basin province are also here.
Topography in Domain 13 is characterized by large gradients, both west to east and
south to north.

Domain 14 is the Desert Southwest and extends north from the Mexico border across the
states of New Mexico, Arizona, and California. It is defined by its seasonality of
precipitation, which results in differential periods of water availability that define the
three DSW deserts (the Mojave, the Chihuahuan, and the Sonoran). The Mojave is
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dominated by winter precipitation, the Chihuahuan by summer precipitation, and the
Sonoran is intermediate. The research focus for this domain is the desert ecosystem and
impacts from urbanization.

Domain 15, the Great Basin, ranges from southern Nevada extending to the east into
Utah and Wyoming, west to the California/Nevada border, and north through
southeastern Idaho, eastern Oregon, and eastern Washington to the border with Canada.
The climate characteristic of Domain 15 features cool, moist air flowing westerly from
the northern Pacific Ocean where it is intercepted by the Sierra Nevadas and the
Cascades. These mountains create very dry conditions for the Intermountain Region.
The overall climate of the Intermountain Region is arid to semiarid, with cool, moist
winters and hot, dry summers. In the extreme northern and western parts of the domain,
nearly all precipitation occurs from fall through spring. In southern and eastern parts of
the domain, equal amounts of precipitation may fall in the winter and summer.

Domain 16 is the Pacific Northwest, which extends from northern California to
southeast and southern Alaska. Warm, dry summers and mild, wet winters are common
and strong west-to-east gradients of precipitation and temperature are controlled by the
mountainous terrain, extending from the coastal fog belt to the dry east side of the
mountains where conifer forests give way to drier vegetation types. The research focus
for this domain is the ecologies of the west-side Pacific Northwest forests and impacts
from silviculture.

Domain 17 is the Pacific Southwest and is entirely within the state of California. It
extends from the Baja California border to the Shasta National Forest, excluding the
southeastern desert and the northwestern mountains. There are significant contrasts in
the climate of Domain 17, largely due to the physiographic diversity within this region.
The domain includes the California Coastal Range, the Central Valley, and the Sierra
Nevada Mountains. It also includes the California Trough and the Lower California
Province.

Domain 18 is the Tundra of northern Alaska. It is typically referred to as “arctic tundra”
because it lies above the Arctic Circle. It includes western and northern Alaska. This
domain is characterized by areas of poorly drained, treeless plains interspersed with
thaw ponds, lakes, rolling hills, and plateaus grading from the coastal plain to the
uplifted sedimentary rock of the Brooks Range to the south. This area receives so little
precipitation that it is described as a cold desert. The arctic tundra is underlain by
permafrost.

Domain 19 is the Taiga in Alaska. Wildfire is prevalent throughout the domain, and
produces a mosaic of successional communities, including herbaceous and scrub
communities, broadleaf forest, coniferous forest, and mixed forest. The vegetation
structure is typical of interior Alaska, with major vegetation groups consisting of closed
and open coniferous forest, coniferous woodland, open and closed deciduous forest,
closed mixed forest, closed tall shrub, shrub tundra, and tussock tundra.

Domain 20 is the Pacific Neotropical in Hawai‘i. The islands of the state of Hawai’i make
up all of Domain 20. The Hawai’i Experimental Tropical Forest (HETF) is an overlay on
state land designations of the Laupahoehoe Natural Area Reserve (LNAR), the
Laupahoehoe Section of the Hilo Forest Reserve, the Pu’u Wa’awa’a Forest Reserve, and
the Pu’u Wa’awa’a Forest Bird Sanctuary. The Laupahoehoe Experimental Tropical
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Forest (LETF) within HETF includes the Laupahoehoe Section of the Hilo Forest Reserve
(1,800.5 hectares [ha] and the Laupahoehoe Natural Area Reserve (3,194.5 ha)
administered by the Hawai‘i Department of Land and Natural Resources. The Pu’u
Wa’awa’a Forest Reserve and the Pu'u Wa‘awa’a Forest Bird Sanctuary make up the
Pu’u Wa'awa’a Section of the HETF. The HETF was recently created through a
cooperative agreement between the Department of Land and Natural Resources
Division of Forestry and Wildlife (DLNR-DOFAW) and the U.S. Forest Service (USFS).
The subject area is the LETF and PWETF, which are recently created State-owned
properties.

Affected Environment and Environmental Consequences

The existing environmental and socioeconomic conditions potentially affected by the
Proposed Action, as well as the potential environmental and socioeconomic impacts of
implementing the Proposed Action were evaluated for each domain. In compliance with
NEPA, CEQ guidelines, and 45 CFR Part 640, et seq., the description of the affected
environment focuses on those resources and conditions potentially subject to impacts
from the Proposed Action.

Five resource areas were determined to have no potential for impacts and would not be
a factor in the decision about whether to implement NEON. These resource areas (Land
Use, Topography, Hydrogeology and Groundwater, Demographics, and Community
Resources) are briefly discussed in Section 3.2.1 and are not further discussed in this
document.

Three resource areas were determined to have similar impacts among all domains with
no substantial variation as a result of domain-specific conditions. These resource areas
(Hydrology, Hazardous and Toxic Substances, and Socioeconomic Impacts on the
Local Economy) are discussed in 3.2.2.

All other resource areas are considered under each location within each domain, as site-
specific conditions could influence potential impacts. Following the description of the
components of the affected environment, Section 3.2.2 presents the analysis of the direct,
indirect, and cumulative environmental and socioeconomic effects that would likely
occur with the Proposed Action and identifies any adverse environmental effects that
cannot be avoided through project design.

The following resource areas are evaluated in detail for each domain:

1. Geology - Geology takes into account how the materials of which the Earth is made,
the structure of those materials, and the processes acting upon them may influence
or be influenced by the Proposed Action.

2. Soils - soils and soil horizons differ depending on how and when they formed.
Factors influencing soil formation include the underlying parent material, climate,
topography, biological factors, and time.

3. Climate - Climate encompasses the sum total of the meteorological elements that
characterize the average and extreme conditions of the atmosphere, including
temperature, precipitation, and wind speed.

NEON FINAL EA ES-9 NOVEMBER 2009



10.

11.

12.

13.

Air Quality - The Clean Air Act requires the U.S. Environmental Protection Agency
(USEPA) to set National Ambient Air Quality Standards (NAAQS) for pollutants
considered harmful to public health and the environment. NAAQS include primary
and secondary air quality standards. Primary standards protect public health,
including the health of sensitive populations such as asthmatics, children, and the
elderly.

Air Space - U.S. airspace is regulated by the Federal Aviation Administration (FAA),
which controls the areas and altitudes open for aviation purposes. Certain aircraft
operations are restricted either on a temporary or permanent basis through the use
of Temporary Flight Restrictions, Air Defense Identification Zones, and Flight
Restriction Zones.

Noise - For determination of impacts to human receptors, noise measurements are
weighted to increase the contribution of noises within the normal range of human
hearing and decrease the contribution of noises outside that range.

Water Quality - Water quality is a term used to describe the chemical, physical, and
biological characteristics of water. Water quality is regulated primarily by the Clean
Water Act (CWA), which establishes designated uses for given waterbodies (such as
public water supply, aquatic habitat, industrial supply, and recreation).

Wetlands - Wetlands are transitional lands between aquatic and terrestrial systems.
Plants present in wetlands are those that are adapted for life in standing water or in
prolonged saturated soil conditions.

Floodplains - Floodplains are strips of land bordering streams where overbank flow
occurs during periods of high water. They typically contain sediments carried by the
stream that are deposited in the slack water beyond the influence of the swiftest
current.

Common Vegetation and Plant Communities - Common vegetation and plant
communities are the plant components of the environment that could be impacted
by NEON. These resources are influenced by the spatial and chemical heterogeneity
of the landscape and also by biotic factors (such as grazing).

Common Fauna - Common fauna represent the typical animals occupying or
expected to occupy habitats at and around proposed NEON sites. These resources
are influenced by the number, types, and sizes of habitat patches that occur in areas
where NEON would be implemented.

Sensitive Ecological Communities - A sensitive ecological community is a habitat
type that is rare in the general area and one that may be at risk of being eradicated
by development. Sensitive communities also would include any area designated by
the U.S. Fish and Wildlife Service (USFWS) under Section 4(a)(3)(A) of the ESA as
critical habitat for a species listed as threatened or endangered under the ESA.

Sensitive Species - A sensitive species is a species or a defined sub-population of a
species that is naturally rare, declining in number, or at risk of becoming extinct over
all or a substantial portion of its range within the governing political boundary.
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14. Cultural Resources - Cultural resources that could be affected by construction and
operation of NEON infrastructure include prehistoric and historic archaeological
sites; standing historic structures, buildings, districts, and objects; locations of
important historic events; and sites of traditional/cultural importance to various
groups.

15. Utilities - Electric power transmission is the bulk transfer of electric power via a
network that connects power plants to substations to individual locations. The
transmission capacity of this infrastructure (e.g., lines, transformers) determines
whether or not it must be upgraded to handle the additional demand from new or
expanding users.

16. Transportation - A transportation network represents the infrastructure that permits
the conveyance of people and commodities. For a given area, the transportation
infrastructure may include roads, railroads, airports, and ports.

17. Human Health and Safety - Health and safety addresses the risk factors and
hazards of the workplace. Risk is managed by identifying potential hazards and
implementing appropriate controls to promote a safe environment.

18. Environmental Justice - Environmental justice is the fair treatment and meaningful
involvement of all people regardless of race, color, national origin, or income with
respect to the development, implementation, and enforcement of environmental
laws, regulations, and policies.

19. Protection of Children - Executive Order (EO) 13045, Protection of Children from
Environmental Health Risks and Safety Risk (Federal Register [FR]: April 23, 1997,
Volume 62, Number 78) specifies guidelines for the protection of children.

20. Recreation - The analysis identifies the potential for disruption of recreational
activities among the general public as a result of NEON implementation.

21. Aesthetics and Visual Resources - Impacts to aesthetics and visual resources are
evaluated by analyzing project-related changes to existing views, landscape
character, land cover types, and land uses.

Conclusions

The NEON EA analyzed the potential environmental and socioeconomic impacts that
would result from implementation of NEON. The analysis examined construction and
installation of proposed NEON infrastructure and subsequent operation of NEON by
NEON, Inc. for 30 years at Core Sites and 5 years at initial Relocatable Sites. The analysis
also considered potential impacts that would result from decommissioning NEON
infrastructure at the close of the project.

Analysis indicated that NEON would have no effect on land use, topography,
hydrogeology and groundwater, demographics, and community resources in any of the
20 domains. It also was determined that, even though NEON would not result in a
change in demographics, there would be minor short-term and long-term beneficial
impacts to the local economy of the areas where infrastructure would be placed through
secondary spending by construction crews, maintenance technicians, and researchers.
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NEON would have negligible adverse impacts on hydrology and hazardous and toxic
substances that would be similar across all 20 domains. NEON, Inc. would develop and
implement spill prevention, control, and countermeasures (SPCC) plans at all sites
where hazardous and toxic materials or fuel would be stored to minimize the potential
for adverse impacts. NEON, Inc. also would implement appropriate BMPs, as discussed
in Section 2.2.2, to reduce the potential for hydrologic impacts. With the implementation
of appropriate BMPs and project design features, impacts to hydrology and hazardous
and toxic substances would be less than significant.

While NEON would have no impact on the underlying geology in any domain, there are
areas where NEON, Inc. would have to account for karst terrain or potential seismic
activity in design and construction of infrastructure. Where NEON infrastructure would
be placed in karst terrain, NEON, Inc. would design to avoid sites prone to sinkhole
development and would implement appropriate BMPs, as discussed in Section 2.2.2, to
reduce the potential for indirect impacts to water quality from runoff entering karst
systems. NEON, Inc. would implement designs for infrastructure in Domain 18 that
would minimize the potential for impacts to permafrost areas and that would not
contribute to permafrost thawing. In areas where the potential for strong earthquakes is
present, NEON, Inc. would design infrastructure to withstand greater stresses from
movement of the Earth.

Implementation of NEON would have minor temporary adverse impacts on soils. Less
than 0.01 ha would be disturbed at any one location and upon completion of NEON,
infrastructure would be removed and the area restored.

Proposed NEON, Inc. activities would have no potential to impact climate, but there are
areas where NEON, Inc. would have to account for extreme climatic conditions in
design and construction of NEON infrastructure. In areas of extreme cold, NEON
infrastructure would have to be capable of withstanding the severe winter conditions. In
addition, fuel for the two primary generators in Domain 18 would have to remain
functional at extremely cold temperatures. In permafrost areas, construction and
transport of materials would be done during the time of year when the ground is
covered with snow to avoid damage to the sensitive permafrost soils.

NEON would have minor adverse temporary impacts on air quality in all domains from
equipment and vehicle emissions and generation of fugitive dust during construction
and operation. During peak sampling periods, up to seven vehicle trips per day would
be expected at each site, with four or fewer trips per day anticipated at other times,
including construction. This small number of vehicle trips would have a negligible
impact on air quality. NEON, Inc. would implement appropriate BMPs, as discussed in
Section 2.2.2, to reduce the potential for fugitive dust generation during construction.
Routine maintenance throughout the duration of NEON would keep the three primary
and one standby generators running efficiently and minimize emissions during
operation. The operation of primary generators would produce the most emissions
during operation, but the amount of emissions at any given location would be minimal.

Where NEON infrastructure would be near FAA-regulated airfields, NEON, Inc. would
coordinate with FAA in design of infrastructure to be compliant with all applicable FAA
regulations and guidance. NEON, Inc. also would obtain any permits or approvals
required by FAA in advance of construction. No impacts on airspace would result.
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There would be short-term negligible direct noise impacts to onsite workers and minor
direct noise impacts to wildlife from construction of NEON infrastructure. These
impacts would also occur during removal of NEON infrastructure: after 5 years at
Relocatable Sites and 30 years at Core Sites. During the operation of NEON, long-term
minor impacts to wildlife would result from the noise created by the three primary
generators, one standby generator, and vehicles used to access sites for data collection.
AOP overflights may be a nuisance to residents where such overflights would include
populated areas. Any impacts from noise would be less than significant.

Construction of NEON infrastructure could have the potential to impact water quality
during construction from sedimentation or transport of nutrients or other pollutants into
receiving waters. During operation of NEON, spills of fuel or chemicals associated with
NEON operations would have the potential to introduce contaminants to receiving
waters. NEON, Inc. would develop and implement SPCC plans at all sites where fuel or
chemicals would be stored to minimize the potential for adverse impacts.

During the final design stage, NEON, Inc. would plan sites to avoid placing
infrastructure in wetlands except where necessary to meet scientific goals for data
collection in Domains 1, 3, and 9 or where unavoidable to provide access or power
across a wetland necessary to reach an instrument location. During construction, NEON
would make site-specific adjustments to further minimize any unavoidable
encroachment into wetlands. Further, NEON, Inc. would minimize the size of proposed
infrastructure within wetlands by placing support infrastructure outside of wetlands
and only placing necessary data collection infrastructure within a wetland. NEON, Inc.
also would implement appropriate BMPs, as discussed in Section 2.2.2, to reduce the
potential for direct and indirect impacts to wetlands during construction. Where routine
access across wetlands is necessary, NEON, Inc. would construct boardwalks to
minimize disturbance to wetland soils and vegetation from data collection and
maintenance activities.

During the final design stage, NEON, Inc. would plan sites to avoid placing
infrastructure in floodplains and other flood prone areas except where necessary to
meet scientific goals (data collection from within a stream or site within a floodplain) or
where unavoidable (access across a floodplains and other flood prone areas necessary to
reach instrument location for access or power). During construction, NEON would make
site-specific adjustments to further minimize any unavoidable encroachment into
floodplains and flood prone areas. When flooding is forecast for an area, NEON, Inc.
would temporarily remove sampling equipment from streams and floodplains.

Construction, access, and consumptive sampling would have the potential to impact
common vegetation and plant communities. Minor clearing of common vegetation
would occur to place towers and instrument pads, instrument huts, utility lines, and
boardwalks. These impacts would be long-term, lasting until the NEON closure, when
infrastructure would be removed and vegetation restored.

Minor direct impacts to wildlife (i.e., common fauna) could occur from construction and
operation of NEON infrastructure. Disturbance would be limited to less than 0.01 ha at
any one location. Negligible indirect impacts to wildlife could result from loss of habitat.
During construction, wildlife would likely be displaced from construction areas and
immediately adjacent areas. Animals would likely return to the areas following
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construction. No disruption of wildlife breeding would be expected. No population-
level impacts would occur.

Impacts to sensitive ecological communities would occur only when NEON
infrastructure is placed within a sensitive community specifically to collect data on that
community type or when NEON infrastructure is placed within a larger area designated
as critical habitat for a species listed under the ESA. Compliance with the ESA requires
that NEON, Inc. consult with the USFWS prior to any disturbance or alteration of
designated critical habitat.

Impacts to sensitive species would be similar to those described for common vegetation
and fauna. No population-level impacts to sensitive species would occur.

NEON, Inc. worked with property managers and NSF examined archival records for
geomorphologic history, settlement history, and cartographic review within the study
areas. According to the archival research, there are no NEON features that will have a
significant impact on known cultural resources. NEON, Inc. would select the final
position of infrastructure at a site to avoid adverse effects on significant cultural
resources. If infrastructure positioning is unable to avoid impacts to significant cultural
resources, mitigation of impacts, as determined in consultation with the State Historic
Preservation Office (SHPO) and others, would be implemented to ensure that the
magnitude of any impact would be less than significant.

NEON would not overly burden the electric power or telecommunications systems or
other utilities in any domain. Where there is insufficient existing electrical power
infrastructure at the proposed Relocatable Tower in the Moab Desert of Domain 13, the
Toolik Lake Core Site (Domain 18), and the Relocatable Tower (R-35) in Domain 18,
NEON, Inc. would install and operate generators to provide a full-time power supply.
NEON, Inc. would extend existing transmission lines to provide service at the proposed
locations. The impacts to other resources that would result from extension of utility
service have already been addressed. Any impacts to utilities would be less than
significant.

Construction would be completed in approximately 6 months with a crew of up to 10
workers plus oversight personnel from NEON, Inc. Workers would carpool and
construction-related vehicle trips would not be expected to exceed four trips per day.
Construction vehicle trips would have a negligible impact on traffic at any proposed
NEON location. Similar impacts would be expected at site closure. Minor improvements
to field roads would not impact transportation in the region. No new roads would be
constructed.

There would be the potential for construction and maintenance workers to injure
themselves, which would pose a minor, short-term impact to human health and safety.
As appropriate, NEON, Inc. would require workers follow standard safety practices for
the type of work being performed, and would require that workers adopt suitable safety
measures, as appropriate, for working at heights, near fall hazards, during cold or hot
weather, and around electrical hazards to minimize risk of injury. NEON, Inc. would
develop site-specific safety policies, procedures, and plans to address unique hazardous
conditions at different locations.
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Construction and operation of NEON infrastructure would not disproportionately
impact minority or low-income populations. All direct impacts would be confined to the
proposed locations, where minority or low-income populations do not occur. While
there would be limited loss of areas for subsistence hunting and fishing due to NEON,
the total area made unavailable would be small at any given location and the impact on
subsistence hunting and fishing would be negligible. Any Environmental Justice
impacts would be negligible.

Where NEON towers would be placed in areas with easy access by unsupervised
children, there could a temptation to try to climb the tower. However, access to the
tower would be restricted with secure fencing and locked gates. As a result, no pathway
for direct exposure to an environmental health or safety risk would be available to
children. No impacts to the environmental health and safety of children would occur.
Any impacts related to protection of children would be less than significant.

Recreational opportunities at and adjacent to NEON construction sites would be
constrained for the duration of construction. After construction, recreational activities
would not occur on NEON tower sites. However, the area that would be withdrawn
from potential recreational use would be small in any one area and the impact on
recreation would be negligible.

Implementation of NEON would not cause impacts to aesthetics or visual resources in
most locations. Towers and powerlines would be the most prominent features added to
the visual landscape. Infrastructure typically would be placed in areas that are not
routinely viewed for aesthetic quality or in urban lands where aesthetic quality is
impaired.

Because NEON would be spread across a very large area and would occur over a 30-
year period, there is limited potential for NEON to interact with other past, present, or
reasonably foreseeable future projects to create adverse cumulative impacts.

Permitting

Section 5.0 of the EA evaluates permits required for the NEON project separately for
each domain. The discussion of air permitting is limited to proposed NEON locations
that would be within areas designated as in non-attainment for one or more criteria
pollutants. Because U.S. regulatory limits are expressed in English units of measure,
English units are used throughout this section.

There are 10 domains where STREON experiments would release nutrients into waters
of the U.S. over multiple years. These domains include 2, 4, 6, 7, 8, 14, 15, 16, 17, and 19.
These releases generally represent small but discrete point discharges that may be
regulated under either federal (Puerto Rico) or state programs, where these states have
primacy for the National Pollutant Discharge Elimination System (NPDES) under the
CWA. Alaska is currently transitioning to assume primacy and will administer the
NPDES program for domestic discharges (Individual and General permits), log storage
and transfer facilities, seafood processing facilities (Individual and General permits), and
hatcheries when the transition is complete. The federal government would retain
primacy for STREON-type experiments. Texas has primacy for NPDES permits with the
exception of activities associated with oil or gas development.
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In situations where NEON sampling would involve animal trapping or collection,
individual researchers would develop an animal handling plan that would be approved
by the institution with which the researcher is affiliated. After this approval is obtained,
the animal handling plan would be submitted to the land management agency where
the work is proposed as part of the permitting process to authorize the research. No
animal trapping or collection would occur before all necessary approvals of the animal
handling plan are obtained.

Where NEON facilities would connect with existing electrical power or
telecommunications infrastructure, NEON, Inc. would coordinate with existing
providers for authorization of extensions and connections.

A Special Use Permit would be required to place proposed towers and associated
infrastructure in select domains. Special Use Permits may be required from USFS, the
National Park Service (NPS), USFWS, or the Bureau of Land Management (BLM).
Domains requiring a Special Use Permit include: 1, 8, 11, and 13 through 20.

This EA identifies project design features and BMPs that would be implemented to
eliminate or minimize impacts. NEON, Inc. would obtain all necessary permits and
authorizations prior to construction, conducting destructive (harvest) sampling, and
implementing manipulative experiments on waterways. Further, NEON, Inc. would
comply with all permit conditions. Where additional site-specific data are needed to
determine the extent of impacts, NEON, Inc. would coordinate with appropriate
regulatory agencies, collect any needed data, and implement any specified mitigation
required by agencies.

NPS Director’s Order 12 and the accompanying NPS handbook outline the procedures
by which the NPS carries out its responsibilities under NEPA. To fully comply with NPS
Director’s Order 12, the NPS may require additional site-specific NEPA documentation
of that portion of the action that would be constructed and operated on NPS property.

The Hawai‘i Environmental Policy Act of 1974 (Hawai'i Revised Statutes 343, HEPA)
requires analysis for any action that proposes to use state lands. The NEON sites
proposed for Domain 20 would be located on state lands. Because of the national scope
of the proposed NEON project, the analysis prepared in this document to meet the
requirements of NEPA may not fully satisfy the requirements of HEPA with regard to
state concerns. This NEPA analysis may be used to supplement the HEPA process.

NEPA Finding

Based on the analysis in this EA, NSF has determined that implementation of NEON,
with the condition that appropriate project design features and BMPs would be
implemented as needed and additional agency coordination would be completed where
necessary, would result in no significant adverse impacts to the natural or human
environment. The NSF held two public meetings, one in Arlington, Virginia, and the
other in Boulder, Colorado, to provide public participation opportunities with respect to
this EA. The Preliminary Final EA was made available to the public for comment for a
period of 30 days. At the end of the 30-day public review period, the NSF considered all
comments submitted by individuals, agencies, or organizations. The NSF determined
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that implementation would not result in significant impacts and is executing a Finding
of No Significant Impact and will proceed with implementation of the Proposed Action.
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1.0 PURPOSE, NEED, AND SCOPE

1.1 Introduction

The National Ecological Observatory Network (NEON) is being developed by the
ecological research community as a tool that would allow scientists to analyze,
understand, and forecast the nature and pace of biological change at scales ranging from
local to continental. It is widely recognized that greater understanding of ecological
systems is possible, but only if site-based research can be placed into a larger, more
integrated regional or continental context. Numerous reports by Presidential
Commissions, the National Research Council (NRC), professional societies, and National
Science Foundation (NSF) Advisory Committees have identified the major issues (called
“Grand Environmental Challenges”) that must be addressed through research to
understand the biosphere and forecast ecological change. These reports recommended
basic research strategies and identified the research infrastructure needed to meet these
challenges. Two NRC reports, Grand Challenges in Environmental Science (2001) and
NEON: Addressing the Nation’s Environmental Challenges (2003), identify the Grand
Environmental Challenges and associated research questions that cannot be addressed
with existing research infrastructure because of the need to obtain environmental
measurements on a regional to continental scale. The infrastructure required must have
the capability to simultaneously address questions associated with changes in living
systems over large spatial and long temporal scales.

Research on these scales requires infrastructure that integrates persistent and episodic
sensing, supports synoptic remote sensing campaigns, and facilitates experiments across
gradients of change. The infrastructure must be able to collect multiple types of data for
short periods of time over large or diverse geographical areas and also must be
optimized to collect specific data at fixed locations over longer time intervals. The
NEON project is designed to minimize impacts to ecological communities and other
resources to ensure accurate measurement of the selected observation parameters.
NEON has been explicitly designed to allow scientists, engineers, and students to
conduct Grand Environmental Challenge research and provide an innovative
educational and training platform that meets all of these requirements. Given the time
required to observe changes in some ecological parameters, NEON is designed to have a
30-year operational lifespan.

NEON, Inc. is an independent 501(c)3 corporation created to manage large-scale
ecological observing systems and experiments on behalf of the scientific community.
NEON is a specific NSF-funded large facility project managed by NEON, Inc., which
operates the NEON Project Office on behalf of the NSF.

The NSF is developing this Environmental Assessment (EA) to analyze the potential
environmental and socioeconomic impacts that would result from implementation of
NEON, as proposed.
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1.2 Purpose and Need for the Proposed Action

The biosphere is the living part of Earth. It is one of the planet’s most complex systems,
with countless internal interactions among its components and external interactions
with the Earth’s physical processes and its oceanic and atmospheric environments. In an
era of dramatic changes in land use and other human activities, understanding the
responses of the biosphere to human drivers of environmental change is both an
intellectual grand challenge and a practical necessity. Humans depend on a diverse set
of biosphere services and products, including food, fiber, and fuel, and are dependent
upon the maintenance of air and water quality. These services and products are strongly
affected by the human drivers of change, drivers such as climate change, land use and
management, air pollution, and water management. Enhancements or disruptions of
these services by human-caused environmental change could alter the fundamental
trajectory of the human endeavor over large parts of the world.

A wide range of biotic and physical processes link the biosphere, geosphere,
hydrosphere, and atmosphere. Despite this, the understanding of the biosphere does not
match the increasingly sophisticated understanding of Earth’s physical and chemical
systems at regional, continental, and global scales. Because many of these responses and
feedbacks are large-scale, they cannot be investigated with disconnected studies on
individual sites or over short periods of observation. NEON is a bold effort to build on
recent progress in many fields to open new horizons in the science of large-scale
ecology. The scientific work that would be conducted through NEON would focus
explicitly on questions that relate to grand challenges in environmental science, that are
relevant to large regions, and that cannot be addressed with traditional ecological
approaches (ISEP, 2006).

The proposed NEON platform must observe both the human drivers and biological
consequences of environmental change. Environmental monitoring networks typically
observe either the cause (for example, climate, air pollution, or satellite-based land cover
change) or the consequences (for example, phenology [the study of the timing of natural
events] or avian populations). Rarely do environmental networks provide integrated
observations of aspects of both cause and effect to allow increased understanding of the
underlying processes. NEON would be unique in that it would observe both a suite of
key causes of environmental change (climate, land use, exotic species invasions) and a
wide range of consequences. Because NEON would link cause and effect, it would
operate as a research system and not an environmental monitoring program.

The purpose of NEON is to provide an integrated research tool for scientists to achieve a
better understanding of the biosphere and processes operating at large scales. Further,
NEON would establish and sustain the scientific infrastructure needed to address
critical questions about land use and climate changes on ecological systems and to
evaluate the impacts of those changes on the environment and human culture. The need
for the NEON program is to enable scientific advances by providing the technical means
and support personnel to achieve a fully integrated and distributed national network of
research infrastructure. A uniform and standardized aspect of the design is essential to
informing the science, testing the hypotheses, and conducting research at the continental
scale. By systematically controlling for sources of uncertainty in quantities measured
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over large time and spatial scales, the standardized design would provide the statistical
power to distinguish between scientific phenomena and systematic error.

1.3 Scope of Analysis

This document was prepared in accordance with the requirements of the National
Environmental Policy Act (NEPA) of 1969, the Council on Environmental Quality (CEQ)
regulations of 1978, 45 Code of Federal Regulations (CFR) Part 640, and 36 CFR Part 800.
The Federal action being addressed is whether the NSF should establish and support the
NEON system.

This EA identifies, documents, and evaluates the effects of establishing a nationwide
network of infrastructure deployments to collect long-term data for analysis. An
interdisciplinary team of scientists, planners, economists, engineers, archaeologists, and
historians analyzed the Proposed Action and alternative actions in consideration of
existing conditions to identify relevant beneficial and adverse effects associated with the
actions.

For analysis purposes, this EA considers potential impacts from:

e Establishment and operation of Core Sites, which would be permanent (30-year)
infrastructure deployments typically consisting of no more than three Fundamental
Instrument Units (FIUs), an Aquatic Array, and multiple Fundamental Sentinel Unit
(FSU) sampling points to collect ecological data. Core Sites would be representative
of undeveloped areas within the Domain.

¢ Initial deployment and operation of Relocatable Sites, which would be intermediate
length (3- to 5-year) infrastructure deployments consisting of one FIU, one Aquatic
Array, and multiple FSUs. Relocatable Sites would be deployed to collect data along
gradients relevant to the Core Site investigation. Typically, a Relocatable Site would
have fewer FSUs than a Core Site.

e Deployment and operation of Mobile Deployment Platforms (MDPs), which would
include a small to medium sized transportable tower. MDPs would be used for
short-term research objectives and education or other related activities.

e Deployment of Airborne Observation Platforms (AOPs), which would be used to
collect spatial data to allow extrapolation of data collected locally from in-situ
measurements to regional and continental scales.

¢ Deployment and operation of a stream observatory network (STREON), which
would include experiments with long-term manipulation of stream ecosystems.

¢ Development and operation of the NEON Land Use Analysis Package (LUAP),
which would be used to transfer data sets produced by federal agencies and other
scientific or commercial sources to the NEON data archive and to reanalyze these
existing data for use alongside data from the NEON program.

To conservatively bound the analysis of impacts, this EA analyzes the potential impacts
from the maximum amount of infrastructure that may be deployed at a site and the
maximum level of sampling that could occur. As a matter of practice, the amount of
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infrastructure deployed at a site may be less than the amount analyzed, but would not
exceed the amount analyzed. The same situation would apply to data collection,
particularly with regard to consumptive sampling. If there is a reduction in
infrastructure deployed or sampling effort, there would be a corresponding reduction in
the potential impacts when NEON is implemented.

The individual components of the Proposed Action are described in Section 2. The
format of the EA is as follows:

e Section 1: Introduction and Statement of Purpose and Need.

e Section 2: Description of Proposed Action and Alternatives, including the No Action
Alternative.

e Section 3: Description of the Affected Environment and Environmental
Consequences, including a discussion of current conditions, as defined by existing
information, discussion of the expected effects of the Proposed Action, and
discussion of the potential for cumulative effects of environmental impacts and the
mitigation measures determined to be appropriate. This section identifies resource
areas where there is no potential for significant impacts, identifies resource areas
with similar impacts across all ecoclimatic domains, and then presents detailed
analysis divided by domain and sites within each domain.

e Section 4: Conclusions.

e Section 5: Permitting Requirements.

Section 6: List of Preparers

Section 7: Acronyms and Abbreviations.

1.4 Agency and Public Participation

The NSF invites public participation in the proposed federal action through the NEPA
process. Consideration of the views and information of all interested persons promotes
open communication and enables better decision-making. All agencies, organizations,
and members of the public having a potential interest in the Proposed Action, including
Native American organizations and minority, low-income, and disadvantaged groups,
are urged to participate in the decision-making process.

For almost two decades, the ecological sciences research community has been calling for
the national ecological research and observation capability (Long Term Ecological
Research [LTER], 1990; AIBS, 2003; NEON, 2006) needed to promote understanding of
the biosphere. Two NRC reports, Grand Challenges in Environmental Science (2001) and
NEON: Addressing the Nation’s Environmental Challenges (2003), identify Grand
Environmental Challenges and the associated research questions that are critically
important to address now, cannot be addressed with existing research infrastructure,
and require environmental measurements on a regional to continental scale. From 2000
through 2007, the design for this capability evolved through 47 workshops conducted by
the research community, the American Institute of Biological Sciences, the Ecological
Society of America, and NEON, Inc. to identify the key scientific questions and
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hypotheses related to each Grand Challenge area. In this process, the technological and
scientific requirements associated with those questions and hypotheses were developed.
Since 2007, the design has been refined, re-scoped, and optimized for research on
regional to continental scale ecological questions, thereby enabling the development of
the field of large-scale ecology. The scientific, technical, and deployment requirements
were derived through additional planning and design activities by NEON, Inc.,
including a Request for Information and Evaluation Workshops, site visits, and research
community evaluation (see: www.NEONInc.org for details).

The NSF held two public meetings, one in Arlington, Virginia, and the other in Boulder,
Colorado, to provide public participation opportunities with respect to this EA. The
Preliminary Final EA was made available to the public for comment for a period of

30 days. At the end of the 30-day public review period, the NSF considered all
comments submitted by individuals, agencies, or organizations. A Matrix of Public
Comments and Responses to Comments is provided in Addendum A. The NSF
determined that implementation would not result in significant impacts and is executing
a Finding of No Significant Impact and will proceed with implementation of the
Proposed Action.

1.5 Regulatory Framework

In addressing environmental considerations, the NSF is guided by 45 CFR 640, other
relevant statutes (and their implementing regulations), and executive orders (EOs) that
establish standards and provide guidance on environmental and natural resources
management and planning. These include the following;:

Federal Statutes

e NEPA (42 United States Code [USC] 4321-4370)

e Endangered Species Act of 1973 (ESA) (16 USC 1531-1543)
e Fish and Wildlife Coordination Act (16 USC 661, et seq.)

e Migratory Bird Treaty Act (MBTA) (16 USC 701, et seq.)

e Clean Water Act of 1977 (CWA) and the Water Quality Act of 1987 (WQA)
(33 USC 1251 et seq., as amended)

e Farmland Protection Act of 1981 (7 USC 4201 et. seq., as amended)

e National Historic Preservation Act of 1966 (NHPA) (16 USC 470 et seq., as amended)
e Archeological Resources Protection Act of 1979 (16 USC 470)

e Native American Graves Protection and Repatriation Act (25 USC 3001 et seq.)

¢ American Indian Religious Freedom Act (42 USC 1996, as amended)

e C(Clean Air Act (CAA) (42 USC 7401 et seq., as amended)

e Noise Control Act of 1972 (42 USC 4901-4918)

¢ Federal Land Policy and Management Act
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Regulations

e CEQ Regulations for Implementing NEPA 40 CFR 1500-1508

¢ Compliance with the National Environmental Policy Act (45 CFR 640)
e Protection of Historic Properties (36 CFR 800)

Executive Orders (EOs)

e EO 11514, Protection and Enhancement of Environmental Quality (as amended by
EO 11991)

e EO 11988, Floodplain Management

e EO 11990, Protection of Wetlands

e EO 12088, Federal Compliance with Pollution Control Standards
e EO 12372, Intergovernmental Review of Federal Programs

e EO 12580, Superfund Implementation

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations

e EO 13045, Protection of Children from Environmental Health Risks and Safety Risk
e EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds

e EO 13195, Trails for the 21st Century

e EO 13327, Federal Real Property Asset Management (amended by EO 13423)

e EO 13423, Strengthening Federal Environmental, Energy, and Transportation
Management

e FEO 13175, Consultation and Coordination with Indian Tribal Governments
e FEO 13007, Indian Sacred Sites

These authorities are addressed in various sections throughout the EA when relevant to
particular environmental resources and conditions. Other regulations may be applicable
to construction and operation of the proposed NEON project or at specific locations.
Such regulations will be discussed in the document where relevant to the NEPA
analysis.
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2.0 DESCRIPTION OF PROPOSED ACTION
AND ALTERNATIVES

This section presents information regarding the site selection and alternatives
considered but not carried forward, as well as the Proposed Action and Alternatives.
The site selection and alternatives considered but not carried forward are discussed in
Section 2.1. The Proposed Action is described in Section 2.2. The No Action Alternative
is presented in Section 2.3. Because of the constraints on initial site evaluation to meet
scientific data collection needs, no additional action alternatives are considered in this
EA. The Proposed Action described in Section 2.2 will be the preferred alternative.

2.1 Site Selection and Alternatives Considered but Not
Carried Forward

The process for identifying, considering, and selecting sites for deployment of NEON
infrastructure considered hundreds of potential sites, involved hundreds of
stakeholders, and included multiple evaluation stages. The process has been lengthy,
thorough, scientifically and statistically based, considered construction and operations
costs and logistics, and included evaluation of environmental considerations at all
development stages. Establishing the site criteria, selection, and review processes has
involved research community workshops, Blue Ribbon committees, and NRC and NSF
merit reviews.

Locations were chosen to deploy NEON infrastructure across the continental United
States, Alaska, Hawai‘i, and Puerto Rico using a statistically determined design stratified
by climate and land use (Hargrove and Hoffman, 1999, 2004; Keller et al., 2008). The
design divides the U.S. into 20 domains, each representative of a specific range of eco-
climatic conditions. With the suite of 20 domains encompassing the total ecoclimatic
environmental variability of the U.S., when any variable is measured over time in all 20
domains, a continental picture of the quantity, changes in, and spatial heterogeneity of
that variable is obtained (Figure 2-1).

Two statistical analyses were performed to determine what spatial sampling density
would be required to meet the science requirements. Multiple iterations of a multivariate
analysis, stratified by climate and land use, partitioned the continental U.S. into
alternative “domain” scenarios, ranging from 5 to 2,500 domains (Hargrove and
Hoffman, 1999, 2004; Keller et al., 2008). A second statistical analysis determined that the
minimum number of domains needed to capture the maximum environmental
heterogeneity of the continental U.S. is 17, a number consistent with other “eco-region”
partitions of the continent used by Ameriflux, the U.S. Environmental Protection Agency
(USEPA), and the U.S. Forest Service (USFS) (Bailey, 1995; Omernik, 1995).

In October 2006, the NEON Project Office announced a Request for Information (RFI)
inviting members of the ecological research community to submit ideas about (1)
specific research projects they would conduct using NEON and (2) potential Core and
gradient (Relocatable) sites (http://neoninc.org/milestones/2006/request-for-
information.html). NEON, Inc. conducted a webcast on November 1, 2006, to assist
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respondents in providing information (see: www.NEONInc.org for details) and
responses were requested by January 5, 2007. The office received more than 60 responses
from the ecological research community, including recommendations for research
designs, experimental designs, and wildland areas within a domain where NEON
observational resources could be deployed within the identified domains. NEON, Inc.
received 36 responses to the RFI regarding potential locations for domain Core facilities.
The United States Geological Survey (USGS) Earth Research Observing and Science
(EROS) Data Center convened scientific and technical experts to evaluate the proposed
projects, develop statistical and integrated scientific criteria to evaluate the scientific
suitability of the proposed infrastructure deployment sites, and recommend alternative
strategies for the national deployment of NEON infrastructure (see

http:/ /www.neoninc.org/documents/design for several documents detailing Core and
Relocatable deployment criteria and locations).

These initial recommendations were analyzed by NEON, Inc. to identify the most
appropriate locations for placement of NEON infrastructure.

Over 800 alternative candidate sites were proposed. Candidate Core Sites were down-
selected based on their “representativeness” of a domain and candidate Relocatable Sites
were down-selected based on their ability to represent major gradients of change (e.g.,
land use, climate, and invasive species). This information aided NEON, Inc. in
identifying a suite of candidate Core Sites (http:/ /www .neoninc.org/documents/46)
and gradients for the Relocatable Sites (http://www.neoninc.org/documents/45),
which formed the basis for a site-dependent design.

In evaluating the RFI responses, NEON, Inc. conducted visits to proposed Core Site
areas to evaluate whether existing infrastructure could be used to accommodate NEON
projects with minimal modification and also whether environmental conditions would
allow implementation of NEON projects without substantial impacts. At this stage, each
domain included one candidate Core Site and five to seven candidate Relocatable Sites.
NEON, Inc. then reviewed all proposed locations with regard to scientific suitability,
practicality, and environmental conditions and selected the 20 proposed Core Sites.
Natural and human environmental issues that were given consideration throughout the
process included:

e The potential for impacts to wetlands and other waters of the United States.

e The potential for species protected under the ESA to occur in areas where
infrastructure would be sited.

e The potential for NEON development to impact known historical or cultural
resources listed or eligible for listing in the National Register of Historic Places.

Multiple locations were considered for Relocatable Sites in each domain, including areas
proposed but not selected as Core Sites. As with the Core Sites, NEON, Inc. reviewed all
proposed locations with regard to scientific suitability, technical practicality, and
environmental conditions. The same environmental issues considered for Core Sites
were applied to Relocatable Sites. NEON, Inc. selected the 40 proposed Relocatable Sites
based on the highest ratings across all considered criteria.
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Once all the proposed Relocatable Tower sites were selected, NEON, Inc. worked with
the property owners and site managers to assess sites for scientific suitability, technical
practicality, and environmental conditions before a proposed location was selected for
Relocatable Site infrastructure. In some instances, after initial selection of a location,
follow-on investigations identified previously unknown environmental conditions that
could result in unacceptable environmental impacts. In these instances, NEON, Inc.
worked with the property owners and site managers to select a different location where
environmental conditions were acceptable.

In the preparation of this EA, the consideration of a single alternative in addition to the
No Action Alternative reflects the substantial preliminary screening of alternative sites
through successive steps of:

5. Preliminary response to the RFI.

6. Site-specific field activities that refined the analysis to confirm that in the general
area proposed for the sites, the environmental constraints could likely be met in an
area within 2 to 3 km of the location of the towers.

7. Working with property owners and site managers to identify specific locations that
would meet scientific requirements and minimize impacts.

8. Additional data collection prior to and during the preparation of this EA that
focused on a smaller footprint (generally within a 5-kilometer [km] diameter circle
for protected species and other resources and a 3.2-km diameter circle for cultural
resources) with relocation of towers or facilities if necessary to avoid impacts to
sensitive resources.

Examples of specific relocations that have occurred as a result of this final screening step
include:

e The ]J.W. Jones Ecological Center identified alternate locations following initial site
selection of locations for a Relocatable Tower and an Aquatic Array on its property
that would still meet the scientific design needs. The new locations identified by the
J.W. Jones Ecological Center would allow the Relocatable Tower and Aquatic Array
to share utilities, reducing the amount of new utility line and associated land
disturbance that would have been required to supply the originally selected
locations.

e The National Park Service (NPS) determined that the site originally proposed as a
NEON Relocatable Site along Abrams Creek within the Great Smoky Mountains
National Park (GSMNP) would have unacceptable environmental consequences
from deployment of NEON infrastructure. The NPS proposed an alternate location
that would meet the scientific needs of the project and where environmental impacts
would be less. NEON, Inc. ultimately accepted the alternate location for the
Relocatable Site.

e The NPS determined that the site originally proposed as a NEON Relocatable Site
near Sprague Lake within the Rocky Mountain National Park (RMNP) would have
unacceptable environmental consequences from deployment of NEON
infrastructure. NPS proposed an alternate location that would meet the scientific
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needs of the project and where environmental impacts would be less. NEON, Inc.
ultimately accepted the alternate location for the Relocatable Site.

In summary, the issues that were considered for the location of Core or Relocatable Sites
included those that would meet the scientific goals of the program as well as those
factors that would affect access and environmental acceptability. Because of the very
large areas represented by the domains, the selections of sites for placement of towers
and ancillary infrastructure were initially driven by the responses to the RFI, which
focused on scientific considerations and logistical constraints at a broad level. As these
sites were further evaluated and specific locations ground-truthed by field teams,
additional data were collected that included factors that would allow the scientific goals
to be met while avoiding or minimizing potential impacts to natural, physical,

historical / cultural, or human resources. Proposed NEON studies will not interfere with
any ongoing research activities. NEON would request review of any new research
proposals through the permitting process.

2.2 Proposed Action (Preferred Alternative)

Under the Proposed Action, the NSF would establish a continental-scale network of
long-term ecological infrastructure deployments called the National Ecological
Observatory Network (NEON). NEON would deploy infrastructure across the
continental U.S., Alaska, Hawai‘i, and Puerto Rico using a statistically determined
design stratified by climate and land use (Keller et al., 2008). The design divides the U.S.
into 20 domains, each representative of a specific range of ecoclimatic conditions,
encompassing the range of environmental variability of the U.S. Under this system,
when any variable is measured over time in all 20 domains, a continental picture of the
quantity, changes in, and spatial heterogeneity of that variable is obtained. The
deployment of NEON would not require development of new sensors or data collecting
equipment.

Within each domain, the regional footprint would include field study sites and
associated field and laboratory facilities. NEON, Inc. would implement standardized
infrastructure deployments at all Core and Relocatable Sites. Candidate NEON sites that
are already field data collection sites vary in the amount of current data collection
instrumentation available. NEON, Inc. would leverage existing infrastructure and
programs to the extent possible, and would enhance infrastructure at Core and
Relocatable Sites where necessary. Advanced computational infrastructure would
provide connectivity to allow Core and Relocatable Sites to function as an integrated
regional research tool. The network of deployments would form a fully integrated
continental-scale research platform.

NEON would consist of multiple components (Figure 2-2):

e 20 Core Sites (1 per ecological domain)
e 41 Relocatable Sites (typically, 2 per ecological domain)

e 10MDPs
e 26 Aquatic Arrays
e 2AOPs

e 10 STREON Sites
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e NEON Project Office at NEON, Inc. Headquarters

Maps showing the locations for each of the Core, Relocatable, and STREON Sites on
USGS 7.5-minute topographic quadrangle map (quad) backgrounds are provided as
Figures 2.D0-1 through 2.D20-2. The specific components are discussed in the following
sections.

All measurements in this document are presented in Systéme International (SI) units or
temporarily retained non-SI units (such as hectares [ha]). A table developed from
Cardarelli (1999) is provided in Appendix A to facilitate conversion from SI units to
traditional English units.

221 NEON Components

This section describes the typical components of NEON sites. There may be site-specific
variation from the typical description. Where this occurs, the variations are discussed in
the appropriate domain sections.

2.21.1 Core Sites

Each domain would have one fully instrumented NEON Core Site located in a wildland
area. Core Sites typically would vary in size from a minimum of approximately 2,000 ha
to more than 20,000 ha. Within a Core Site, NEON sampling would occur over an area of
1,963 ha, but the amount of ground disturbance for placement of infrastructure would be
less than 0.01 ha, or much less than 1 percent of this area. Core Sites would be
operational for a 30-year period and would be located on lands where development
would not occur during that period.

NEON Core Sites would include a standard set of instruments to collect biological,
biophysical, biogeochemical, and land use and land management data, three towers, a
panelized modular enclosure called an instrument hut (IH), and in some cases an
Aquatic Array. A variety of data collection packages would be deployed as subsystems.
These may include:

e AnFSU, which would involve detailed manual surveying and sampling of biota and
substrates in the NEON domains; subsequent chemical, isotopic, and genetic
analysis; and archiving of samples. These data would be relayed back to NEON, Inc.,
Headquarters for further processing.

e AnFIU, which would include a tower and a set of tower-, stream-, and ground-
based sensors measuring atmospheric and terrestrial environmental parameters.
These measurements would be relayed back to NEON, Inc., Headquarters for
processing.

e An AOP, which would consist of commercial and custom-built remote sensing
equipment deployed from leased aircraft to annually survey the NEON Core and
Relocatable Sites.

e A LUAP, where data sets produced by federal agencies and other scientific or
commercial sources would be transferred to the NEON data archive and reanalyzed
for use with data from the other NEON science subsystems.
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e An MDP, which would include a small to medium-sized tower with selected sensors
and instruments placed on a truck or trailer that would be deployed on short notice
for events of scientific interest (e.g. hurricanes, wildfires), or used in educational or
other related activities.

e A STREON, currently proposed for 10 sites, which would consist of long-term
nutrient addition and/ or top-level consumer manipulation experiments conducted
in addition to standard NEON stream measurements.

An FIU would consist of fixed towers that support sensor arrays used to collect
comprehensive data on climate and canopy microclimate, air pollution and air quality,
carbon cycle, soil characteristics, and water quality. Each tower and its associated sensor
arrays would collect data from an area surrounding the tower with a radius of up to
approximately 100 times the height of the tower. It is anticipated that no disturbance to
ecological processes would result from NEON activities within this area.

One Advanced and two Basic FIU Towers would be installed at most Core Sites.
Advanced FIUs would have more extensive instrumentation than Basic Towers.
Typically, a tower would extend 10 meters (m) above forest vegetation or to 8 m in low
vegetation, such as grassland or tundra. Towers would be constructed on a concrete
foundation pad (1.5 m by 1.5 m). Guy wires would extend as much as 30 m from the
tower base and would be attached to concrete anchors. Towers and equipment would be
fenced to protect equipment and to prevent unauthorized access.

Where possible, towers would be located near roads to facilitate access, maintenance,
and transport of materials. Electric power would be extended from an existing grid to an
auxiliary portal (AP) that would serve the tower site. The AP would transition
commercial power and communications to NEON systems. A single AP may serve
multiple FIUs or other components, depending on the configuration of NEON
infrastructure. Typically, the power line would be extended above-ground via poles and
overhead lines along existing roads from the AP to as near an FIU as possible. Where
existing roads are no longer available, the power extension would continue through
surface conduits or shallowly buried conduits from the road to an IH, towers, and
Aquatic Array (where a Core Site includes an Aquatic Array). A step-down transformer
would be placed near the tower and power would be distributed to the tower and
sampling equipment through buried or surface lines. All lines would be protected by
external conduit. Telecommunication lines would be extended to NEON infrastructure
in parallel with the power extension.

At core sites, existing infrastructure would be used to provide electricity to towers.
However, there is no electrical power infrastructure at the Toolik Lake Core Site and
Relocatable Site R-35 in Domain 18 or at proposed Relocatable Site R-25 in Domain 13.
NEON, Inc. would use primary generators to provide power at these locations. A
100-kilowatt (kW) diesel-powered generator would be used to provide electricity at the
Toolik Lake Core Site in Domain 18. A primary 100-kW diesel-powered generator would
provide electricity to proposed Relocatable Site R-35 in Domain 18. A primary 130-kW
propane-powered generator would provide electricity to proposed Relocatable Site R-25
in Domain 13.
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Towers and sensor arrays would be equipped with a microwave antenna to allow
transmission of data. Remote inspection of sensors and towers would be conducted
through a dedicated portal and fiber optic cable.

Each Core Site would have one Advanced FIU Tower which would include an
Advanced Tower, multiple FSUs, and associated sensor arrays. Each Core Site also
would have two Basic FIU Towers, which would include a Basic Tower, multiple FSUs,
and associated sensor arrays. Typically, a Basic Tower would have fewer FSUs than an
Advanced Tower. An Aquatic Array also may be a component of the Core Site.

An IH would be present near the base of each tower. It would serve as the main
supporting function for power distribution, scientific and data equipment, data
gathering, and lab activities at each tower location. In most cases, the IH would be
supported above the ground surface by a series of nine adjustable height leveling
supports. The typical size of each IH would be approximately 3.05 m by 4.88 m by

2.93 m height. Each IH would be capable of providing secure and weather tight
conditions for against wind or water leakage through the roof, wall, or floor panels.
Access to the IH at the entry door would be from a boardwalk with a 4.57-m long ramp
from natural grade to the floor level of the IH, with a platform area of 1.52 m by 3.05 m
at the entry door location for equipment delivery and installation. The IH would house
instrumentation, including data loggers for sensors, common field equipment, and
supplies to support maintenance of instrumentation. The IH also would contain
pressurized gas cylinders containing methane and carbon dioxide that would be used to
calibrate instruments.

An auxiliary portal (AP) would consist of a 2.44 m by 6.10 m by 2.60 m height steel
container placed at the point at which the respective utility company’s
power/communication services would enter the tower locations. The AP structures
would be supported by cast-in-place foundations supporting the corners of the container
or 1.0-m diameter concrete piers. Where feasible, the AP would be parallel to the
existing road or path, shielding the propane tank as much as possible, with doors on the
“downhill” side of the container, opening toward the 1.22-m wide cleared/improved
path or 1.52-m wide boardwalk that leads to the IH. Electrical and communication
conduits would extend from the AP along the path to the IH. Typically there would be
one AP supporting each tower; however, in some cases, where multiple towers are in
close proximity to each other, one AP would support numerous towers. Additionally,
each AP would house a small local transformer, lighting, a thermostatically controlled
exhaust fan, and essential tools and support equipment for the site. Domains 18 and 19
would have multiple containers comprising their APs.

Where diesel-powered primary generators would be used, at the proposed Toolik Lake
Core Site and R-35 in Domain 18, it is anticipated that a single fuel tank would be placed
on the scientific site side of the AP for each generator. Each tank would provide
sufficient fuel capacity to maintain generator operation for up to 2 weeks at that
location. At R-25 in Domain 13, a single propane tank would supply the generator and it
is expected that deliveries would occur weekly.

In order to minimize the impact of support services in close proximity to the tower and
array sites, a portal container set (PCS) would be used to store any non-essential
physical requirements from the area near these sites. The PCS would provide additional
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storage capacity for materials and equipment that would routinely be utilized at each
site. The PCS would consist of two 2.44 m by 6.10 m by 2.60 m height steel containers
placed at a point that is typically a few to several kilometers from the sites, depending
on the availability of land, at which these storage provisions would be placed. One of
the containers would include site storage for essential cages and support equipment that
does not need to be close to the sites and the other container would be used to store cage
sized gas cylinders, as needed for support of the ecological mission, lighting, and a
thermostatically controlled exhaust fan. The PCS would be located on leased private
land, typically along the main road to the sites, with doors facing away from the road.
Neither power nor communication lines would need to be extended to the PCS, since
photovoltaic panels would be mounted to the roof of the PCS. The photovoltaic panels
would be adequate in providing both lighting and exhaust. Each PCS would be painted
before delivery to the site to minimize the visual impact when placed in the specific
environment. NEON, Inc. would avoid placing PCS in ecologically sensitive areas. Pairs
of containers would be bolted together where bolt heads are concealed within the
containers on both sides. The two containers comprising the PCS would be supported by
1.0-m diameter concrete piers at the corners of each container with the inner corners
sharing a footing.

An array of three to five soil samples would be taken by hand auguring near the base of
FIU Towers. Any portion of the augured material not collected for analysis would be
returned to the sample hole. Soil samples would be collected annually throughout the
duration of NEON experiments at a given location.

For each Aquatic Array up to 10 shallow vadose zone wells, expected to average
20 centimeters (cm) to 35 cm, would be installed by hand auguring. Vadose zone wells
would be installed on land around the stream.

Core Sites would include a Terrestrial Array of up to 50 FSU sampling plots.
Components of FSUs typically would include:

e Sampling Plots, which would be circular areas encompassing 168 square meters (m?2)
within which NEON, Inc. would conduct vegetation and soil sampling. Non-
destructive vegetation surveys would occur weekly. Destructive vegetation
sampling, consisting of collection of aboveground biomass (stems and leaves) in
1-m2 quadrats, would occur up to three times a year. Soil sampling would occur once
per year.

e Ecosystem Productivity Plots, which would include 50-m to 100-m sampling
transects associated with the FIU Towers. Non-destructive vegetation surveys would
occur weekly. Collection of aboveground biomass in 1-m2 quadrats would occur up
to three times a year. Bulk leaf litter would be collected bi-weekly to bi-monthly
from 0.5-m2 quadrats. Soil characterization would be conducted at Ecosystem
Productivity Plots through deep soil cores (5-cm diameter to a 100-cm depth) that
would be taken every 3 to 5 years and shallow soil cores (5-cm diameter to a 20-cm
depth) that would be taken up to four times per year.

¢ Small Mammal Trap Plots, which would be placed in at least three habitat types and
would consist of up to ten 300-m transects and up to three 1-ha web plots (traps
placed in a grid spaced along radial axes from a central point). Trapping would
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occur during 3 consecutive days up to three times a year. Some captured animals
would be sacrificed to examine for pathogens and parasites.

e Bird Survey Grids, which would consist of at least five 1-square-km (km?) survey
grids. Visual encounter surveys of birds would occur daily for at least 6 weeks
during the breeding season within each grid. Locations would be permanently
marked with rebar, but there would be no destructive sampling.

e Insect Pitfall Trap Transects, which would be embedded 15 cm below the soil surface
in ten 5-m transects associated with the 168-m?2 vegetation plots. Traps would be
deployed for 2 months and checked weekly.

e Light Traps and Gravid Mosquito Traps, which would be hung in vegetation near
the 168-m2 vegetation plots. Traps would be checked weekly for 4 to 6 months a
year.

The terrestrial array would have minimal ground disturbance, limited to (1) placement
of permanent markers at a fixed sample point or at the ends of a sample transect and
(2) placement of signage depicting the plots. Permanent markers would consist of rebar
driven into the ground and would be placed only at the start of the project. If the
terrestrial array were to be relocated during the project, the original rebar would be
removed and new permanent markers would be placed. Electric power would not be
extended to FSUs. FSUs could include constructed elevated walkways or footbridges to
minimize the potential for trampling disturbance in sensitive habitats.

Most Core Sites also would include an Aquatic Array. If a suitable location is not present
within the Core Site, an Aquatic Array would be located in conjunction with a
Relocatable Site or would be established at an independent sampling location.

Aquatic Arrays would be placed in or adjacent to a stream or lake. The Aquatic Array
would contain automatic sensors to monitor stream physical, chemical, and biological
properties. Manual measurements of certain stream data also would be recorded. In
addition, up to 10 groundwater wells would be associated with each Aquatic Array.

Sensors would be placed directly in the stream and would transfer information to
dataloggers via cables. Each Aquatic Array would collect data from a 500-m stream
reach or from a comparable area within a lake. Dataloggers would either store data for
download or automatically transmit data to a support facility. FSU aquatic
measurements would include water chemistry every 2 weeks; biodiversity surveys of
plants, invertebrates, and fish twice a year; and stream morphology every 2 to 5 years.
No ground disturbance would result from placement of an Aquatic Array. Dataloggers
would be placed in weatherproof containers that would be secured to trees or boulders.

Where streams are near an FIU Tower (typically within 1 km to 2 km), power and
communications would be supplied from the FIU Tower and portal. If the Aquatic
Array is not near an FIU Tower (typically more than 2 km distant), then the Aquatic
Array would operate independent of the FIU Tower with standalone
power/communications required (and possibly a separate portal area).

Construction typically would take approximately 6 months for a crew of up to 10
contract workers plus oversight personnel from NEON, Inc. Workers would travel to
and from the site together to minimize the number of vehicles traveling to a site. All
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work would be during the day. Equipment and materials would be hand-carried to the
construction sites. Construction personnel would be housed offsite. No new roads
would be constructed, but some existing roads may be improved (such as adding
gravel) to improve access.

To minimize the potential for environmental damage, new improved trails of the
minimum distance to reach a tower location may be created. These trails would not be
open to the public and would be signed or gated to deter unauthorized recreational
vehicle use. Boardwalks and single-person pedestrian bridges may be constructed to
improve site access or protect sensitive areas, depending on site-specific conditions.

During operation, the number of people visiting the site would vary depending on what
type of data is being collected. It is expected that a maximum of 25 scientists and
technicians would visit the site during peak sampling when researchers would access
the site daily for up to 6 weeks for bird surveys and small mammal trapping events.
During peak sampling, crews would be spread across multiple FSUs and would not
concentrate in a single area. During other times, it is expected that a maximum of 10
persons would be onsite at any time. No personnel would stay onsite during operation.

2.2.1.2 Relocatable Sites

A Relocatable Site would consist of a suite of instruments that could be moved to collect
data outside the fixed Core Sites. Relocatable Sites would support extended and periodic
investigations that expand measurements of environmental variability and gather
ecological data along gradients of elevation, precipitation, and land use. Relocatable
Sites would be located up to 300 km from a Core Site and would be initially deployed
for 5 years at a given site. Relocatable Sites would be relocated within a domain as
needed based on clearly defined research projects funded by the NSF.

Relocatable Sites would include a single FIU Tower and would have fewer FSU
sampling plots and productivity transects compared to Core Sites. The Relocatable FIU
Tower would generally be equipped with meteorological instruments, basic air quality
monitors, soil respiration monitors, and physical and canopy measurements. Depending
on the science question and location, a Relocatable Site may be equipped with any
combination of four instrument packages: eddy covariance instruments, advanced air
quality instruments, aquatic sensors, and/or dust sensors. All FSU sampling that would
occur at Core Sites also would be conducted at Relocatable Sites.

Utility service and communications would be supplied to Relocatable Sites the same as
described for Core Sites. Towers and equipment would be fenced to protect them and to
deter unauthorized access.

2.21.3 Mobile Deployment Platforms (MDPs)

MDPs (instruments on vehicles or on trailers towed by vehicles) would be used to study
sudden events on the landscape, such as wildfires, natural catastrophes, disease
outbreaks, or the emergence of an invasive species. They also would serve as an
educational resource. MDPs would be deployed from a few days to several months at
any given location. MDPs would consist of a movable tower and associated sensors for
data collection.
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2214 Fundamental Sentinel Unit - Terrestrial Array

The Fundamental Sentinel Unit (FSUs) terrestrial array consists of up to 30 fixed
sampling locations where flora and fauna would be studied. Each FSU would have
circular plots with a diameter of 168 m. The terrestrial array would have minimal
ground disturbance, limited to placement of permanent markers at a fixed sample point
or at the ends of a sample transect and signage depicting the plots. Permanent markers
would consist of rebar driven into the ground. No power or communication lines would
be extended to the terrestrial array. Each plot occupies approximately 2.2 ha, meaning
up to 66 ha of land would be included in designated FSUs at each tower.

2.21.5 Fundamental Sentinel Unit - Aquatic Array

An Aquatic Array would be placed in and adjacent to a stream or lake. The Aquatic
Array would automatically monitor stream physical, chemical, and biological
properties. Sensors would be placed directly in the stream and would transfer
information to dataloggers via cables. Each Aquatic Array would collect data from a
500-m stream reach. Dataloggers would either store data for download or automatically
transmit data to a support facility. No ground disturbance would result from placement
of an Aquatic Array. Dataloggers would sit on the ground and would be secured to trees
or boulders. Up to 10 shallow groundwater wells would be placed around each Aquatic
Array.

Where streams are near an FIU Tower, power and communications would be supplied
from the FIU Tower portal. If the Aquatic Array is not near an FIU Tower, then a
separate portal would be required for the Aquatic Array. Power would be extended to
the portal and from the portal to the array as described for Core Sites.

2.21.6 Airborne Observation Platform (AOP)

The AOP with remote sensing instruments would provide regional information for
scaling and extrapolation. Two aircraft would be equipped with Light Detection and
Ranging (LiDAR) and hyperspectral sensors to collect quantitative information for
extrapolating from the finer spatial scales resolved by the instrumented towers and field
surveys to a regional or continental scale. The AOP would collect data on ecological
attributes with a ground sampling resolution of 1 to 5 m.

Each domain would be flown once per year during the growing season (typically April
through October). The growing season flight window would allow flexibility in
scheduling flights to avoid potential disturbance to sensitive biological resources. Flights
typically would be at 1,000 m above ground, but some flights may be as low as 150 m
above ground.

Each AOP would have identical equipment, including:

¢ Remote sensing instrument payload

e Sensor maintenance and calibration facility
e Data processing and distribution facility

e Flight operations

The instrument payload would consist of an imaging spectrometer, a small footprint
waveform LiDAR, a dedicated Global Positioning System (GPS) and Inertial
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Measurement Unit (IMU) subsystem, and an instrument controller and data capture
subsystem. The optical sensors would be mounted to a common optical bench to
maintain mechanical alignment, provide vibration isolation, and facilitate rapid
loading/unloading. The sensors would be configured to view through an open port in
the bottom of the aircraft, providing a clear view to the ground during flight. The
integrated GPS/IMU would be necessary to precisely measure instrument payload
position and attitude during remote sensing data collection, which would be combined
with knowledge of the relative orientation of the spectrometer and LiDAR in the
GPS/IMU reference frame to compute the line-of-sight trajectory of each laser shot and
spectrometer detector element at a specific time. Precision flight tracks require a real-
time data system to provide the information necessary to fly predetermined flight tracks
to within 100 m, and to re-direct flight tracks enroute if necessary.

A detailed flight plan would be developed for each domain, to include planned flight
tracks, ground speeds, and flight altitudes.

2.21.7 STREON Sites

The STREON experiments would provide an assessment of ecosystem response to
predicted future conditions by accelerating known drivers of ecosystem structure and
function. STREON experiments would increase ambient nutrient concentration in a
stream reach and exclude top-level consumers from experimental baskets at 10 NEON
stream sites. STREON experiments would be long-term experiments, planned to be
conducted over a 10-year time period (Mullholland et al., 2008).

STREON Sites would focus on manipulative experiments on low-order streams. In
addition to the standard Aquatic Array for instrumentation and associated groundwater
wells, STREON experiments would include addition of soluble nitrogen (as NH4NO:s)
and/or phosphorus (as HsPOs), and also may include exclusion of top-level predators
within 100-m to 300-m stream reaches. STREON experiments would be conducted in
conjunction with a NEON Aquatic Array. Exclusion of predators would be done in
select areas within the stream reach using baskets to prevent entry of top-level predators
from outside the area. At each STREON Site where nutrient manipulation would occur,
four to eight 210-liter drums containing nitrogen and phosphorus solutions would be
stored. STREON nutrient addition experiments would add soluble nitrogen or
phosphorus to streams continuously during ice-free periods to increase the
concentration of the selected nutrient to five times the ambient stream concentration
(Powell, 2009).

Nutrient solutions would be temperature-controlled to match the ambient stream
temperature. Solutions would be heated or chilled, as necessary, to remain within 1°C of
the stream temperature. Heating and chilling would be done at the storage tank or
within the delivery pipe, depending on site design (Powell, 2009).

In addition, at STREON Sites sealed recirculation chamber experiments would be
conducted in which a small amount of isotopic nitrogen (15N) would be added to each
recirculation chamber as a tracer to quantify nutrient uptake rates. These experiments
would be conducted once per year and would include an 8-hr incubation period in the
recirculation chamber. Recirculation chambers would be completely sealed and 15N
would not be added to the stream or lake.
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If a STREON Site is near an FIU Tower, power and communications would be supplied
from the FIU Tower portal. If the STREON Site is not near an FIU Tower, then a separate
portal would be required for the Aquatic Array. Power would be extended to the portal
and from the portal to the array as described for Core Sites. Each STREON Site would
include a STREON hut, which would be similar to the IH at tower sites.

2.21.8 Support Facilities

NEON support facilities at each domain would include repair workshops, laboratories,
and offices associated with each Core Site. NEON, Inc. would use existing facilities
within the domain near Core Sites to the extent such facilities are already developed.
Where this is not possible, NEON, Inc. would locate the support facilities in a nearby
(within 10 to 100 km) urban center. Because there would be no construction and no
potential for environmental impacts, this NEON component is not discussed further in
this EA.

2.21.9 Land Use Analysis Package

The LUAP would support comprehensive assessment and analysis of patterns, changes,
and drivers of land use, land cover, and land management. This component of NEON
would be confined to existing facilities and would not result in construction of new
infrastructure. Data collected from domains would be transferred to laboratories where
geospatial analysis would occur. Because there would be no construction and no
potential for environmental impacts, the LUAP component of NEON is not discussed
further in this EA.

2.21.10 NEON Project Office

Coordination and standardization would be necessary to the success of NEON. NEON,
Inc. headquarters would be the NEON Project Office. NEON, Inc. would manage
integration across the network of infrastructure and would:

¢ Develop and implement, in conjunction with NEON sites, core equipment, core data
measurements, and data quality and control standards.

¢ Develop and implement information management standards, practices, and data
accessibility policies.

e Provide technologies for storage, retrieval, manipulation, analysis, and visualization
of complex data sets.

o Integrate NEON activities with existing federal, state, and local programs.
e Schedule usage.

e Integrate activities across the network.

e Coordinate interactions and communication among NEON sites.

¢ Identify and test leading edge technologies for environmental research.

e Provide training to the scientific community and other users.

e Coordinate outreach activities with the general public.
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This component of NEON would be confined to existing facilities and would not result
in construction of new infrastructure. Because there would be no construction and no
potential for environmental impacts, this NEON component is not discussed further in
this analysis.

2.2.2  Project Design Features to Minimize or Avoid Impacts

NEON is designed to collect data on the natural world and allow scientists to achieve a
better understanding of ecosystem-level systems and processes. To that end, NEON, Inc.
must minimize the effect on the environment or risk compromising the integrity of the
data collected. NEON would include Project Design Features (PDFs) and Best
Management Practices (BMPs) to avoid or minimize impacts to the extent practicable.

NEON PDFs could include, but would not be limited to:

e Selection of Core Sites where the infrastructure in place requires minimal upgrading
to meet NEON requirements.

e Selection of Core Sites and Relocatable Sites near established access routes.
e Car- and vanpooling to minimize the number of vehicles traveling to a given site.
e Use of surface conduits to extend utility service through sensitive habitats.

e Construction of boardwalks and bridges to reduce the impact from trampling to
access sites in sensitive areas.

e Use of noise-shielded generators (operational noise less than or equal to 70 a-
weighted decibels [dBA]) as primary power source to reduce potential disturbance
to wildlife from noise of primary generator operation at the three locations where
primary generators are proposed.

e Development of site-specific animal welfare plans prior to implementation of small
mammal trapping at tower locations.

e Use of species native to a specific area or region for revegetation of disturbed soils.

e Use of certified seed-free straw and mulch to minimize the potential for spread of
exotic invasive plant species.

e Use of certified weed free gravel, rock, and soil backfill material for all proposed
national park sites.

Trenching to place buried lines would be completed with a standard walk-behind
trencher to minimize impacts. These areas will be included as part of the area of
potential effect for cultural resources analysis. If the area has been determined to be
sensitive for archaeological resources, a cultural resources monitor will be present
during trenching.

BMPs would be implemented to address specific impact concerns. NEON, Inc. would
implement BMPs to suppress fugitive dust, to prevent soil erosion, and to prevent
sedimentation in downstream waters. BMPs that may be used on NEON Core Sites and
Relocatable Sites for suppression of fugitive dust include mulching and vegetative cover
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to reduce exposure of newly disturbed areas to wind and reduce the potential for dust to
become airborne.

BMPs that may be implemented to reduce or prevent soil erosion include:
e A proper erosion, sedimentation, and pollution control plan.

¢ Installation of silt fencing.

e Installation of retention areas.

¢ Installation of energy dissipaters.

¢ Installation of slope breaks along trenched utility lines.

e Placement of ground cover over disturbed soils, which could include mulch, straw,
natural fiber stabilizing mats, or woodchips. Where possible, vegetative debris
created during clearing of paths and project footprint would be used for ground
cover and mulch.

e Conservation of topsoil and use in revegetation and site restoration.

¢ Installation of erosion control geotextile blankets or jute mesh on steeper slopes and
areas with highly erodible soils. Netting that contains biodegradable thread with
strands that can move independently (gauze weave), will be used where appropriate
to reduce the potential for nontarget impact to snakes from entrapment.

e Revegetation of disturbed areas as soon as practical using native seed if possible.
BMPs that may be implemented to reduce or prevent sedimentation in waters include:
¢ Installation of silt fencing.

¢ Installation of infiltration areas.

¢ Installation of sedimentation basins.

¢ Installation of energy dissipaters, which could include hay-bales certified as free of
noxious weeds and noxious weed seed.

e Installation of slope breaks along trenched utility lines.
e Revegetation of disturbed areas as soon as practical using native seed if possible.

e Maintenance of a filter strip of undisturbed soil, vegetation, and forest litter between
an area of exposed soils and a body of water or wetland.

¢ Installation of storm drain inlet protection in areas with storm sewers.

BMPs that may be implemented to reduce the introduction of exotic seed from the
movement of equipment from site to site may include:

¢ Washing equipment to remove seeds or insects.
e Use of natural fiber stabilizing mats in lieu of straw.

BMPs that may be implemented at streams include:
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Installation of temporary dam for construction of utility lines across a stream
channel. If a dam is necessary, materials that prevent sediment and other pollutants
from entering the water body would be used, such as sandbags, or clean gravel with
plastic liner.

Restoration or stabilization of any stream bank or lake shore affected by the work
would be accomplished using techniques such as brush layering, brush mattressing,
live staking, and jute matting and coir logs to stabilize soil and re-establish native
vegetation.

BMPs that may be implemented to reduce disturbances to wetlands include:

Use of mats to prevent compaction and rutting when working in wetlands. Mats
may be stacked two deep if the wetland is deeper than the thickness of one mat.

Construction on sites in permafrost areas would be completed during frozen
conditions.

Use of boardwalks for site access to prevent damage to the underlying permafrost
from traffic to these locations.

BMPs that may be implemented to protect migratory birds and threatened and
endangered species include:

Generally, impacts of towers to migratory birds are greatest in areas where there are
clusters of towers, such as windfarms, towers with large footprints, or very tall
towers (greater than 61 m in height). The Core and Relocatable Towers proposed by
NEON, Inc. are isolated systems with very small footprints, and generally much less
that 61 m in height with only up to 3 m of the tower open to exposure to migratory
birds. Nonetheless, where appropriate, exposed lengths of towers would include use
of daytime visual markers or bird flight diverters. The U.S. Fish and Wildlife Service
(USFWS) recommends placing daytime visual markers on guy wires in areas located
in known raptor or waterbird concentration areas, daily movement routes, major
diurnal migratory bird movement routes, or stopover sites to prevent collisions by
these diurnally moving species. The Arizona Game and Fish Department
recommends that bird flight diverters be attached at 10-m intervals along the length
of each guy wire.

Installation of lights for aviation safety designed to minimize the potential risk to
birds. If a tower is taller than 60 m, aviation safety lights must be used. For
maximum protection of bird species, USFWS recommends use of the minimum
amount of pilot warning and obstruction avoidance lighting required by the Federal
Aviation Administration (FAA). Further, unless otherwise required by the FAA, only
white (preferable) or red strobe lights would be used at night. Strobe lights would be
the minimum number of lights required, the minimum intensity of illumination
allowed, and the minimum number of flashes per minute (longest duration between
flashes) allowed by the FAA. The use of solid red or pulsating red warning lights at
night should be avoided because solid or pulsating (beacon) red lights may attract
night-migrating birds at a much higher rate than white strobe lights.

If tower is less than 60 m in height and safety lights are not required, then safety
lights should not be added to the tower.
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e Erection of small animal barriers. Barriers would be used around construction
footprint in areas with smaller sensitive species and with evidence of nearby activity,
including burrows. The barriers would stay in place until construction is completed.
The barriers may consist of silt fencing.

BMPs that may be implemented to limit the potential for impacts to sensitive habitats
and sensitive species include:

e Identification and avoidance of habitat components (such as larval host plants)
necessary for completion of life history of sensitive species.

¢ Enhancement of natural revegetation through use of propagules of native species
collected from within 2.5 km of the proposed NEON infrastructure.

¢ C(leaning vehicles and equipment to remove invasive species propagules prior to
entry into sensitive habitats.

e Prompt control of invasive exotic species that become established on areas disturbed
by NEON, Inc. during construction.

BMPs that may be implemented to limit erosion of the trails include:

¢ Installation of water bars, which could consist of a rock, earthen, or log barrier, or
excavated channel, angled across trails to divert the water from the trails.

e Use of cross-drainage techniques, such as swales, and culverts or open-top culverts
to divert water from trails as soon as possible.

¢ Installation of deflectors, including rubber belting fastened to treated timbers, placed
in the ground to deflect water from trails.

BMPs that may be implemented to minimize visual impacts include:
e Use of non-reflective materials.

e Painting the infrastructure to reduce visibility.

Additional, site-specific BMPs would be implemented as appropriate.

2.2.3 Ecological Domains

NEON divides the 50 states and the Commonwealth of Puerto Rico into 20 ecoclimatic
domains (Figure 2-1). Collectively, the domains represent ecological and climate
variability across the continental United States, Alaska, Hawai‘i, and Puerto Rico.
Domains were delineated based on analysis of:

e Number of days above 32.2 degrees Centigrade (°C) during the local growing
season.

e Number of days below 0° C during the local non-growing season.
e DPrecipitation sum during the local growing season.
e DPrecipitation sum during the local non-growing season.

e Number of days with measurable precipitation during the local growing season.
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e Number of days with measurable precipitation during the local non-growing season.
e Soil plant-available water holding capacity to a depth of 1.5 m.

e Total solar insolation during the local growing season, including clouds, aerosols,
slope, and aspect physiography.

e Total solar insolation during the local non-growing season, including clouds,
aerosols, slope, and aspect physiography.

The discussion of each domain provides a description of the proposed Core Site
advanced and Basic Tower locations; the proposed Relocatable Sites are described;
followed by the proposed Aquatic Arrays and STREON Sites, where appropriate. Each
proposed tower and Aquatic Array has been assigned a unique alphanumeric identifier.
The identifier consists of an initial letter (C, R, A, S) designating whether it refers to a
Core, Relocatable, Aquatic, or STREON Site and a two-digit number. The alphanumeric
identifiers and proposed locations for NEON infrastructure in each domain are
provided in Table 2.2.2-1.

2.2.31 Ecological Domain 1

Domain 1 is the northeastern United States. All of New England and New York, as well
as northern New Jersey, northern and western Pennsylvania, and much of West Virginia
are included in this domain. The research focus for this domain is the forests of the
northern Appalachian Mountains and the Adirondack Mountains. Climate in this region
is varied due to its coastal orientation and geographic setting, which extends from
coastline to mountain ranges. Significant weather events in the New England area bring
droughts, heavy rains, tornadoes, hurricanes, blizzards, extreme cold, and extreme heat
to this region (Keim, 1999).

Domain 1 is within the Lower New England-Northern Piedmont and Northern
Appalachian-Acadian ecoregions. Glacier activity has shaped much of this domain and
has created a diverse geology with low mountains and many lakes in the interior central
and southern parts of the domain and glacially deposited sandy soils that form a broad
plain with many ponds toward the Atlantic Ocean. Domain 1 includes eight
physiographic provinces: New England, St. Lawrence Valley, Adirondack, Appalachian
Plateau, Coastal Plain, Piedmont, Valley and Ridge, and Central Lowland (USGS,
2009a). The Domain 1 area is relatively stable in terms of seismicity. Throughout the
domain, the maximum potential for movement of the earth as a result of seismic activity,
measured as peak ground acceleration (% pga) with a 2 percent probability of
occurrence in 50 years ranges from 12% pga to 40% pga for short wave motion and 4%
pga to 14% pga for long wave motion (USGS, 2009b, 2009c). The higher ranges are
associated with northwestern Vermont and northern New York near the border with
Canada.

Core Site

The proposed Core Site for Domain 1 is within the Harvard Forest in Massachusetts. The
Harvard Forest in north-central Massachusetts is located near the latitudinal midpoint of
the domain. The Harvard Forest is representative of the domain in that it forms a
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TABLE 2.2.2-1

Sites Proposed as NEON Research Sites

National Ecological Observatory Network (NEON) EA

Site
Identification
Domain Number Site Type Latitude Longitude
1 C-01 Core — Advanced 42.536900 -72.172660
1 C-02 Core — Basic 42.537760 -72.180320
1 C-03 Core — Basic 42.541140 -72.176200
1 R-01 Relocatable 44.064640 -71.288080
1 R-02 Relocatable 42.516111 -71.191664
1 A-01 Aquatic 42.542957 -72.176540
1 A-02 Aquatic 42.523856 -71.184436
2 C-04 Core — Advanced 38.892885 -78.139506
2 C-05 Core — Basic 38.892741 -78.143547
2 C-06 Core — Basic 38.892093 -78.135146
2 R-03 Relocatable 38.890116 -76.560004
2 R-04 Relocatable 39.062100 -78.054467
2 A-03 Aquatic 38.892555 -78.147865
2 S-04 STREON 39.478030 -76.687605
3 C-07 Core — Advanced 29.689986 -81.993534
3 C-08 Core — Basic 29.702624 -81.964943
3 C-09 Core — Basic 29.705011 -81.970611
3 R-05 Relocatable 28.122766 -81.434897
3 R-06 Relocatable 31.195284 -84.468506
3 A-05 Aquatic 29.687054 -82.016171
3 A-06 Aquatic 29.676473 -82.009089
3 A-07 Aquatic 31.197697 -84.470108
4 C-10 Core — Advanced 17.975830 -66.852267
4 C-11 Core — Basic 17.975928 -66.863555
4 C-12 Core — Basic 17.956588 -66.835104
4 R-07 Relocatable 18.033000 -67.066000
4 R-08 Relocatable 17.988550 -66.621517
4 A-09 Aquatic 18.032500 -67.074720
4 S-10 STREON 18.109184 -66.986124
5 C-13 Core — Advanced 46.232594 -89.545311
5 C-14 Core — Basic 46.245146 -89.542661
5 C-15 Core — Basic 46.242074 -89.345920
5 R-09 Relocatable 45.493139 -89.562028
5 R-10 Relocatable 45.504889 -89.588111
5 A-11 Aquatic 46.219000 -89.492000
5 A-12 Aquatic 45.497316 -89.551133
6 C-16 Core — Advanced 39.100596 -96.562988
6 C-17 Core — Basic 39.101335 -96.579833
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TABLE 2.2.2-1

Sites Proposed as NEON Research Sites

National Ecological Observatory Network (NEON) EA

Site
Identification
Domain Number Site Type Latitude Longitude
6 C-18 Core — Basic 39.098124 -96.562470
6 R-11 Relocatable 39.040000 -95.192000
6 R-12 Relocatable 39.110000 -96.613000
6 A-14 Aquatic 39.123775 -96.610681
6 S-15 STREON 39.105524 -96.603846
7 C-19 Core — Advanced 35.964618 -84.280557
7 C-20 Core — Basic 35.964039 -84.280444
7 C-21 Core — Basic 35.964634 -84.279866
7 R-13 Relocatable 37.371796 -80.524488
7 R-14 Relocatable 35.684700 -83.500000
7 A-17 Aquatic 35.687470 -83.498580
7 S-18 STREON 35.955983 -84.278647
8 C-22 Core — Advanced 32.950830 -87.394488
8 C-23 Core — Basic 32.949026 -87.394256
8 C-24 Core — Basic 32.950454 -87.393374
8 R-15 Relocatable 32.721930 -87.777662
8 R-16 Relocatable 31.843778 -88.162494
8 A-20 Aquatic 32.709344 -87.793063
8 A-21 Aquatic 31.843777 -88.162495
8 S-22 STREON 32.976260 -87.412932
9 C-25 Core — Advanced 47.127611 -99.240108
9 C-26 Core — Basic 47.136194 -99.252611
9 C-27 Core — Basic 47.144743 -99.252308
9 R-17 Relocatable 47.161000 -99.111000
9 R-18 Relocatable 46.769930 -100.915800
9 A-23 Aquatic 47.129990 -99.250551
9 A-24 Aquatic 47.159090 -99.113880
10 C-28 Core — Advanced 40.816361 -104.749012
10 C-29 Core — Basic 40.832828 -104.721327
10 C-30 Core — Basic 40.805794 -104.770937
10 R-19 Relocatable 40.464736 -103.029581
10 R-20 Relocatable 40.278126 -105.545684
10 A-25 Aquatic 40.320311 -105.609794
11 C-31 Core — Basic 33.330369 -97.638214
11 C-32 Core — Advanced 33.399247 -97.568422
11 C-33 Core — Basic 33.374789 -97.594517
11 R-21 Relocatable 35.407283 -99.059497
11 R-22 Relocatable 33.883600 -96.800600
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TABLE 2.2.2-1

Sites Proposed as NEON Research Sites

National Ecological Observatory Network (NEON) EA

Site
Identification
Domain Number Site Type Latitude Longitude
11 A-26 Aquatic 33.375875 -97.779383
11 A-27 Aquatic 35.409186 -99.066419
12 C-34 Core — Advanced 44.955000 -110.540000
12 C-35 Core — Basic 44.954100 -110.539000
12 C-36 Core — Basic 44.954000 -110.540000
12 R-23 Relocatable 45.657030 -111.046280
12 R-24 Relocatable 45.458430 -110.623030
12 A-28 Aquatic 44.950110 -110.587150
12 A-29 Aquatic 45.666810 -111.030750
13 C-37 Core — Advanced 40.054207 -105.582174
13 C-38 Core — Basic 40.047957 -105.570761
13 C-39 Core — Basic 40.055395 -105.589488
13 R-25 Relocatable 38.161450 -109.659470
13 R-26 Relocatable 39.858900 -105.863200
13 A-30 Aquatic 40.042875 -105.592296
13 A-31 Aquatic 39.890400 -105.866800
14 C-40 Core — Advanced 31.910715 -110.835489
14 C-41 Core — Basic 31.789307 -110.829620
14 C-42 Core — Basic 31.820503 -110.866178
14 R-27 Relocatable 32.589880 -106.842631
14 R-28 Relocatable 33.355686 -111.561347
14 S-33 STREON 33.749005 -111.508402
15 C-43 Core — Advanced 40.176206 -112.455742
15 C-44 Core — Basic 40.170752 -112.496929
15 C-45 Core — Basic 40.182964 -112.495189
15 R-29 Relocatable 40.648003 -111.916616
15 R-30 Relocatable 40.781428 -111.804246
15 A-35 Aquatic 40.781144 -111.803836
16 C-46 Core — Advanced 45.820488 -121.951912
16 C-47 Core — Basic 45.802457 -121.957485
16 C-48 Core — Basic 45.813500 -121.996500
16 R-31 Relocatable 45. 775717 -122.299950
16 R-32 Relocatable 45.713117 -122.377750
16 A-36 Aquatic 45.812300 -121.995100
16 S-37 STREON 44.212164 -122.243742
17 C-49 Core — Advanced 37.108722 -119.731561
17 C-50 Core — Basic 37.067772 -119.194470
17 C-51 Core — Basic 37.066597 -118.988475
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TABLE 2.2.2-1
Sites Proposed as NEON Research Sites
National Ecological Observatory Network (NEON) EA

Site
Identification
Domain Number Site Type Latitude Longitude
17 R-33 Relocatable 37.031069 -119.256431
17 R-34 Relocatable 36.975178 -119.048428
17 A-39 Aquatic 37.053717 -119.204233
17 S-40 STREON 36.956330 -119.032410
18 C-52 Core — Advanced 68.660561 -149.376369
18 C-53 Core — Basic 68.616000 -149.601289
18 C-54 Core — Basic 68.643794 -149.573294
18 R-35 Relocatable 69.769983 -148.720167
18 A-42 Aquatic 68.629562 -149.610509
18 S-43 STREON 68.644464 -149.403417
19 C-55 Core — Advanced 65.154014 -147.502581
19 C-56 Core — Basic 65.157469 -147.507461
19 C-57 Core — Basic 65.152083 -147.498111
19 R-36 Relocatable 63.881111 -147.459719
19 R-37 Relocatable 65.163610 -147.509719
19 R-38 Relocatable 63.874000 -149.211000
19 R-41 Relocatable 60.549897 -150.248339
19 S-46 STREON 65.150800 -147.519500
20 C-58 Core — Advanced 19.930420 -155.289000
20 R-39 No Tower, Relocatable Weather Station 19.728790 -155.892380
20 R-40 No Tower, Relocatable Weather Station 19.725424 -155.873644

Data Provided by NEON, Inc.

midpoint in regional gradients of geology, climate, vegetation, land use, and hurricane
impacts. Harvard Forest is located in the central New England upland region, with
moderate local relief ranging from 220 m to 410 m above sea level. Bedrock is
characterized by metamorphic gneisses and schists typical of the region. Surficial
deposits are predominantly glacial till of varying depths, with localized glaciofluvial

deposits.

Harvard Forest was established in 1907 as a research site for Forestry students and
researchers at Harvard University. As one of the oldest and intensively studied forests in
North America, the 1,214-ha forest was designated as an LTES in 1988 (Harvard, 2009).

Harvard Forest is located in the Temperate Continental Cool Summer zone, near the
boundary with the Temperate Continental Warm Summer zone. Average annual
temperature is 7°C and average annual precipitation is 1,070 mm. A persistent snowpack
forms in most years. Using the Fujita scale (The Tornado Project, 1999) as reference, F1-
level wind damage from hurricanes occurs on average every 20 years. Harvard Forest is
located at the boundary between the Adirondack - New England Mixed Forest -
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Coniferous Forest zone and the Eastern Broadleaf Forest zone, and includes vegetation
characteristic of both types.

The Advanced Tower (C-01, Figure 2.D01-1) and one of the Basic Towers (C-03,

Figure 2.D01-1) would be placed in upland forest habitat consisting primarily of red oak
and red maple and in some areas a conifer-hardwood mixture would allow for the
presence of hemlocks. Basic Tower C-02 (Figure 2.D01-1) would be placed in Black Gum
Swamp consisting primarily of red spruce, hemlock, red maple, and black gum trees
(Keller, 2008). A boardwalk would be constructed to minimize impacts from weekly
monitoring trips to the tower in Black Gum Swamp. The instrument storage unit
associated with the tower in Black Gum Swamp would be placed outside the swamp.

All three towers associated with the Core Site would be 25 m tall and would be placed
on concrete pads measuring 3.05 m by 3.35 m. Each of the tower locations would consist
of an AP, placed near the existing power source, and an IH. Each AP would receive
power from the grid and support the IH and related tower and arrays. In addition, there
would be an offsite PCS which would be powered by a photovoltaic system.

The IH for each tower would be approximately 15 m from the base of the tower. An
offsite PCS would be required near the Core Site and would support all three Core Site
towers, Relocatable Tower R-02, and the Aquatic Array (A-01).

Electrical and communication service for the Advanced Tower (C-01) would originate at
the AP on Lincoln Road and be supplied by separate and parallel underground lines
that would extend approximately 212 m north to the IH. The corridor would be
approximately 1.2 m wide. Electrical and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Advanced Tower would
extend approximately 125 m from the IH.

Electrical and communication service for Basic Tower 1 (C-02) would originate at an AP
on Pierce Road and would extend approximately 510 m northwest to the IH. The
corridor would be approximately 1.2 m wide. Electrical and communication lines would
then be co-located with a 1.5-m wide boardwalk, which would be installed for access
from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Advanced Tower would extend approximately 125 m from the IH. The boardwalk
associated with Basic Tower 1 (C-02) would extend approximately 125 m from the IH.

Electrical and communication service for Basic Tower (C-03) would originate at the AP
on Lincoln Road and be carried by separate and parallel underground lines that extend
approximately 521 m west to the IH. The corridor would be approximately 1.2 m wide.
Electrical and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for Basic Tower (C-03) would extend
approximately 125 m from the IH.
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Relocatable Sites

Relocatable Sites proposed for Domain 1 are within the U.S. Forest Service (USFS)
Bartlett Experimental Forest (R-01, Figure 2.D01-2) in New Hampshire and suburban
Burlington, Massachusetts (R-02, Figure 2.D01-3) near the Plum Island LTER.

The Bartlett Experimental Forest Relocatable Site would be approximately 1.5 km south
of the village of Bartlett, near a forest road in hardwood forest. In 1931, the Bartlett
Experimental Forest was established as a 1,052-ha field research station for studying the
ecology of northern hardwoods and their associated ecosystems. Recent revisions to the
forest plan could lead to an expansion of the forest boundary that would nearly double
its size (USFS, 2009a). Primary canopy dominants include sugar maple, American beech,
and yellow birch. Spruce and fir occur at the higher elevations, while white pine is
present mainly at lower elevations. Hemlock, balsam fir, and spruce are common and
typically mix with hardwoods on cool steep slopes. Tower R-01 would be 31 m tall. One
AP would be needed to support this tower. The PCS supporting the Core Site towers
would also be utilized at this Relocatable Tower.

Relocatable Towers R-01 and R02 would be approximately 37 m tall and placed on a
concrete pads measuring 3.66 m by 4.27 m. Similar to the Core Site, each Relocatable
Tower would have an AP and IH.

Electrical and communication service for Relocatable Tower 1 (R-01) would originate at
the intersection of Bear Notch Road and an unnamed road. From there, service would be
extended in separate underground trenches for approximately 1,285 m west along the
unnamed road to the AP. From the AP, electrical and communication lines would be
placed in a shared trench approximately 70 m south to the IH. The corridor would be
approximately 1.2 m wide. Electrical and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for Relocatable Tower R-01
would extend approximately 238 m from the IH.

The Burlington Relocatable Site would be near the intersection of Mill Street and Skilton
Lane, on the north side of the town of Burlington. Burlington is a suburban area
approximately 21 km northwest of Boston. The 2008 population was estimated at 24,320;
however, that number increases to 150,000 during the business week as commuters go to
work in Burlington (Town of Burlington, 2008). The 2008 population density reported in
Burlington was 790 persons per square km (Town of Burlington, 2008). Vegetative
communities in Burlington are fragmented and are situated between residential and
commercial development. The vegetation near the proposed Relocatable Tower location
(R-02) has been largely replaced by development of houses with lawns. Remnant canopy
trees of mixed hardwood species are scattered. Tower R-02 would be 22 m tall. One AP
and one offsite PCS would be needed to support this tower and the nearby Aquatic
Array (A-02).

Electrical and communication service for Relocatable Tower 2 (R-02) would originate at
an AP on Mill Street and be carried by separate and parallel underground
approximately 90 m south to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
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arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Advanced Tower would extend
approximately 125 m from the IH. The boardwalk for Relocatable Tower R-02 is
estimated to extend approximately 140 m from the IH.

Aquatic Arrays

Two Aquatic Arrays are proposed for Domain 1: one (A-01, Figure 2.D01-1) would be in
Harvard Forest near the upland Core Site Basic Tower and the other (A-02, Figure
2.D01-3) would be on a suburban stream in Burlington, Massachusetts downstream of
the proposed location of Relocatable Tower R-02. Each Aquatic Array would have up to
10 groundwater wells that would be monitored.

A-01 would be located on Bigelow Brook, which drains into the Swift River and the
Quabbin Reservoir. Electrical and communication service would originate at the IH
associated with Basic Tower C-03. Service lines would extend along a new 1.4-m wide
corridor, through a shared trench from the IH, 212 m north, to the Aquatic Array.

A-02 would be located on Sawmill Brook within 1 km of R-02 in the Ipswich River
watershed. Electrical and communication service would originate on Mill Street. Service
lines would extend underground 155 m north from Mill Street to the Aquatic Array
along a new 1.4-m wide corridor.

2.2.3.2 Ecological Domain 2

Domain 2 is located in the Mid-Atlantic States and includes parts of Delaware, Georgia,
Maryland, New Jersey, North Carolina, Pennsylvania, South Carolina, Virginia, and
West Virginia. Domain 2 extends from the ocean to the eastern slopes of the
Appalachian Mountains. The foci of research in this domain are changing land uses and
invasive species. Much of the climate in this region is directly influenced by its
proximity to the ocean. Coastal regions within Domain 2 are susceptible to hurricanes in
the summer and fall, while the regions in higher elevations are subject to snowstorms in
the winter and early spring. Tornadoes, droughts, torrential rain, and extremely high
and low temperatures are all common occurrences in the Mid-Atlantic.

Domain 2 lies upon five major physiographic provinces: Coastal Plain, Piedmont, Valley
and Ridge, Appalachian Plateau, and Blue Ridge (USGS, 2009d). The Domain 2 area is
relatively stable in terms of seismicity. Throughout the domain, the maximum % pga
with a 2 percent probability of occurrence in 50 years ranges from 12% pga to 24% pga
for short wave motion and 6% pga to 8% pga for long wave motion (USGS, 2009,
2009f).

Core Site

The Core Site proposed for Domain 2 is within the Smithsonian Conservation Research
Center (SCRC) in Virginia. The SCRC encompasses 1,295 ha, of which 1,275 ha are
owned by the General Services Administration and leased to the Smithsonian
Institution, while the remaining 20 ha are owned outright by the Smithsonian
Institution. Within the SCRC, 729 ha are used to house and pasture captive endangered
species and this portion of the SCRC would not be used for NEON sites. The portion of
the SCRC that would be used for NEON consists of mature (greater than 100-year) and
young (less than 40-year) secondary forest that is primarily deciduous and
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representative of hardwood forests in the region. The three Core Site towers (C-04, C-05,
and C-06, Figure 2.D02-1) would be placed in forest habitat of varying ages, elevations,
and solar aspects.

All three towers associated with the Core Site would be approximately 25 m tall and
would be supported by individual cast-in-place concrete piers measuring 1.7 m
diameter and extending 1 m below grade Each Core Site tower would have an IH
located within 15 m of the base of the tower. There would be an offsite PCS powered by
a photovoltaic system supporting the Core Site towers. The containers would be placed
away from ecologically sensitive habitats, possibly near the side of the road and painted
prior to delivery to minimize visual impacts.

Electrical and communication service for all three Core Site towers and the Aquatic
Array would originate at the existing source on Rivinus Road and be supplied by
separate and parallel underground lines providing service to each AP. The lines would
be placed parallel to an existing unnamed paved road. From the point of origin on
Rivinus Road, to the furthest NEON site would require extending the service lines
approximately 2,356 m to the Aquatic Array A-03. APs associated with each tower
would be placed near the side of the private road and would intercept the new service
lines as they continue west toward the Aquatic Array.

From the AP to Basic Tower C-06, the underground lines would be placed along an
existing, well maintained path. Beyond C-06, continuing west to the proposed Aquatic
Array location and passing the other two Core Site towers, the existing path would
require modifications to increase the existing width to 1.2 m. Each Core Site tower
would be similar in design. The electric and communication lines would split from the
main path north for approximately 107 m until they reach each IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
the tower and associated soil arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk associated with each
Core Site tower is estimated to extend approximately 125 m from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 2 include the Smithsonian Environmental
Research Center (SERC) in Maryland (R-03, Figure 2.D02-3) and the Blandy
Experimental Farm (BEF) in Virginia (R-04, Figure 2.D02-2).

The SERC is located on the western shore of the Chesapeake Bay in the Coastal Plain of
Maryland. The surrounding landscape is a matrix of land uses, predominantly forest,
cropland, and pasture. The Relocatable Site would be placed in a hardwood forest.
Typical hardwood forests along the Chesapeake Bay consist primarily of white oak,
loblolly pine, red maple, American beech, swamp white oak, southern red oak, willow
oak, sweetgum, tulip poplar, black gum, American holly, and sweetbay (NPS, 2009).
Common understory shrubs in this region are inkberry and blueberries (NPS, 2009). The
SERC was established as a research center approximately 40 years ago, for the study of
coastal ecozones.

Relocatable Tower R-03 would be approximately 35 m tall and would be placed on a
concrete pad measuring 1.8 m by 2.4 m. Electrical and communication service for this
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tower would originate at the existing source on Old Muddy Creek Road. From the AP,
electric and communication service would be supplied by separate and parallel
underground lines approximately 262 m east to the IH. Electric and communication lines
would then be co-located with a 1.5-m wide boardwalk, which would be installed for
access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk
associated with this tower is estimated to extend approximately 125 m from the IH. Up
to two PCSs may be utilized for this Site. They would be placed away from ecologically
sensitive habitats, possibly near the side of the road and painted prior to delivery to
minimize visual impacts.

The BEF is located approximately 20 km northwest of the SCRC in the agricultural
matrix of the northern Virginia Piedmont. The BEF is home to the State Arboretum of
Virginia. It is a 283-ha research center that is managed by the University of Virginia. A
portion of the area north of the proposed Relocatable Tower location was selectively
logged in 2006. The Relocatable Site would be placed within a young shrubby field that
abuts an agricultural field. Typical vegetation within the BEF includes black gum,
flowering dogwood, fringe tree, pond cypress, red bud, sweetgum, sycamore, white oak,
and many species of ginkgo (BEF, 2009).

Relocatable Tower R-04 would be 11 m tall and supported on individual, cast-in-place,
concrete piers with a diameter of 1.1 m and extending 1 m below grade. Electrical and
communication service for this tower would originate on US Highway 17. From the AP,
electric and communication service would be supplied by separate and parallel
underground lines through an agricultural field for approximately 378 m southwest to
the IH, requiring a 1.2 m corridor. Upon reaching the IH, electric and communication
lines would then be co-located with a 1.5-m wide walkway, which would be installed for
access from the IH to the tower and associated arrays. From the IH, the electric and
communication lines would extend approximately 15 m to the tower. The walkway
associated with this tower would extend approximately 125 m from the IH. Up to two
PCSs may be utilized for this Site. They would be placed away from ecologically
sensitive habitats, possibly near the side of the road and painted prior to delivery to
minimize visual impacts.

Aquatic Array

The Posey Creek Aquatic Array (A-03, Figure 2.D02-1), which would be on a tributary of
Sloan Creek, is within the SCRC and near one of the Basic Towers for the Core Site.
Sloan Creek has good water quality and currently meets its designated uses (VDEQ,
2008). Power and communication would be provided from the Basic Tower portal for
the Posey Creek Aquatic Array.

STREON Site

The proposed STREON Site (S-04, Figure 2.D02-4) for Domain 2 is on Baisman Run in
Oregon Ridge Park in Maryland. It is a perennial stream that flows into Beaverdam Run.
Baisman Run and Beaverdam Run have good water quality and currently meet
designated uses (MDOE, 2008). The Baisman Run STREON Site is within a watershed
designated for research purposes. Three meteorological towers have been placed in the
watershed for research projects. Oregon Ridge Park, located approximately 7 km north
of Baltimore, offers recreation, including swimming, picnicking, hiking, and numerous
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special events such as concerts (BCDRP, 2009). The proposed STREON Site would be in
the area of the park farthest away from the main attractions, but would be near the Ivy
Hill Yellow Trail and Ivy Hill Pond on Baisman Run (ORNC, 2009).

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system at Ivy Hill Road. The electric and communications service
would be supplied by underground lines in trenches separated 1.5 m from each other for
approximately 174 m.

2.2.3.3 Ecological Domain 3

Domain 3 is the Southeastern Coastal Plain and includes parts of Alabama, Florida,
Georgia, Louisiana, Mississippi, North Carolina, South Carolina, and Texas. This
domain is characterized by vegetation communities that are adapted to periodic fire.
NEON stations in Domain 3 would initially focus on fire responses as a component of
the research. The climate in the southeastern United States typically includes hot, humid
conditions in the summer and relatively mild conditions in the winter. This region is
susceptible to hurricanes in the summer and fall which bring torrential rain, heavy
winds, and intense lightning. During the spring and early summer, intense
thunderstorms can bring flash floods, hail, and tornadoes.

Domain 3 lies mostly upon the Southeastern Coastal Plain physiographic province, but
also includes the Mississippi Alluvial Plain, along the Mississippi River, and the West
Gulf Coastal Plain (USGS, 2009g). The Southeastern Coastal Plain is relatively stable
from the standpoint of seismicity. Throughout the domain, the maximum % pga with a
2 percent probability of occurrence in 50 years ranges from 2 % pga to 6 % pga for long
wave motion and 4 % pga to 12 % pga for short wave motion, with the exception of an
area on the central South Carolina coast where seismic activity is higher (USGS, 2009h,
2009i).

Core Site

The Core Site proposed for Domain 3 is within the 3,683-ha Ordway-Swisher Biological
Station (OSBS) in Florida. The OSBS contains a rich array of biological communities,
including a diversity of natural forests and small pine plantations, permanent and
ephemeral lakes and ponds, clear- and dark-water stream systems, and wildlife species
characteristic of the various ecological communities in the region. The principal
ecological communities at OSBS are fire-maintained, and research proposed for the site
would focus on fire effects. The OSBS property was under single ownership since the
1930s and used as a private hunting and fishing camp prior to being obtained by the
University of Florida Foundation in the 1980s. OSBS has a history of low human impact
for approximately the past 75 years.

OSBS is managed and operated by the University of Florida Department of Wildlife
Ecology and Conservation. Historical data are preserved and accessible, including
voucher specimens maintained by the Florida Museum of Natural History. The Station
maintains data files from studies conducted on site and baseline monitoring on
terrestrial, atmospheric, and aquatic conditions are ongoing.

The two Basic Tower locations (C-08, C-09; Figure 2.D03-1) would be in areas subject to
wildfires and the Advanced Tower (C-07, Figure 2.D03-1) location would be in a fire
management area where wildfire would be less frequent due to the use of managed fire.

NOVEMBER 2009 2-28 NEON FINAL EA



The Advanced Tower would be located in a longleaf pine-turkey oak-wiregrass
community. Basic Tower C-08 would be in an oak dominated hardwood hammock and
the Basic Tower C-09 would be in Ashley Prairie, a wetland habitat that periodically
floods. The Ashley Prairie habitat is susceptible to disturbance from trampling;
therefore, a boardwalk would be constructed to access the instruments at the Ashley
Prairie Basic Tower. Towers and instrumentation at all locations would require deep
grounding (ground to 6-m depth) and power filtering due to the intense lightning in the
area.

All three towers associated with the Core Site would be approximately 18.3 m tall and
would be placed on a concrete pad measuring 2.6 m by 3.1 m. Each of the tower
locations would include an AP, placed near the existing power source, and an IH. Each
AP would have its own power service to support the IH and related tower and arrays. In
addition, there would be an offsite PCS which would be powered by a photovoltaic
system and would support all three Core Site towers. The PCS would be placed away
from ecologically sensitive habitats, possibly near the side of the road, and painted prior
to delivery to minimize visual impacts.

Electrical and communication service for Advanced Tower C-07 would originate at the
AP on an unnamed private road and be supplied by separate and parallel underground
lines approximately 146 m northeast to the IH. The corridor would be approximately
1.2 m wide. Electric and communication lines would then be co-located with a 1.5-m
wide boardwalk, which would be installed for access from the IH to the tower and
associated arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the C-07 would extend
approximately 125 m from the IH.

Electrical and communication service for Basic Tower C-08 would originate at the AP on
an unnamed private road and be supplied by separate and parallel underground lines
approximately 188 m east to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Basic Tower would extend
approximately 125 m from the IH.

Electrical and communication service for Basic Tower C-09 would originate at the AP on
an unnamed private road and be supplied by separate and parallel underground lines
approximately 546 m west-southwest to the IH. The corridor would be approximately
1.2 m wide. Electric and communication lines would then be co-located with a 1.5-m
wide boardwalk, which would be installed for access from the IH to the tower and
associated arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Basic Tower would extend
approximately 145 m from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 3 would be located at the Disney Wilderness
Preserve (DWP) near Orlando, Florida (R-05, Figure 2.D03-2), and at the Joseph W. Jones
Ecological Research Center (Jones Center) in southwestern Georgia (R-06, Figure 2.D03-
3).
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The DWP was established to provide compensatory mitigation for impacts to wetlands
resulting from development at the Disney complex. This site is now owned and
managed by The Nature Conservancy. The Florida Department of Environmental
Protection and the South Florida Water Management District hold conservation
easements on the DWP.

DWP consists of a mosaic of natural and restored wetlands interspersed with upland
areas. Wetland restoration on DWP has been completed and The Nature Conservancy
has recently begun restoring upland areas on the property. The location proposed for
the NEON tower and instrumentation is an upland area that has been planted with
native vegetation to restore the native longleaf pine flatwoods community. Deep
grounding and power filtering, as discussed for the Core Site, may be necessary at DWP.

Relocatable Tower R-05 would be approximately 11 m tall and supported on 1.2-m
diameter concrete piers. Electric and communication service would originate on an
unnamed private road and be supplied by separate and parallel underground lines
approximately 183 m east from the AP to the IH. The corridor would be approximately
1.2 m wide. Electric and communication lines would then be co-located with a 1.5-m
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electric and communication lines would extend approximately
15 m to the tower. The boardwalk for Relocatable Tower R05 would extend
approximately 140 m from the IH. In addition, there would be an offsite PCS which
would be powered by a photovoltaic system. It would be placed away from ecologically
sensitive habitats, possibly near the side of the road and painted prior to delivery to
minimize visual impacts.

The Jones Center began as Ichauway, an 11,740-ha area of longleaf pine and wiregrass
area established and managed for quail hunting in the 1920s by Robert W. Woodruff.
The management for quail also maintained the longleaf pine-wiregrass ecosystem,
largely through the continuous use of prescribed fire. The Jones Center was established
in 1991 after Mr. Woodruff’s death. The Jones Center is divided into two management
zones that accommodate the diverse conservation, research, and education goals of the
center. The multiple-use zone conserves biological diversity while maintaining
sustainable practices and patterns of land use for wildlife and forest management. The
conservation zone is managed to conserve the natural ecosystems and associated
elements of biological diversity and, eventually, to restore the structure and function of
the natural landscape. Restoration activities include active hardwood tree removal,
longleaf and groundcover plantings, and extensive use of biennial prescribed fire.

The location proposed for the NEON Relocatable Tower and instrumentation at the
Jones Center is within a mixed hardwood and longleaf pine stand that would be
restored to longleaf-wiregrass with hardwood removal, planting of pine seedlings, and
continuation of prescribed burning. The Relocatable Tower would be located
approximately 50 m above Ichawaynochaway Creek, to allow the instrumentation for an
Aquatic Array to connect to the Relocatable Site portal.

Relocatable Tower R-06 would be approximately 28 m tall and would be placed on a
concrete pad measuring 2.6 m by 3.1 m. Electric and communication service would
originate on Highway 91 and would be extended south for 2.2 km along an existing
road. The extended service lines would be placed in separate trenches 1.5-m apart and
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co-located with an existing unnamed road until reaching the AP. From the AP, lines
would be extended in a shared trench for approximately 117 m northwest to the IH. The
corridor would be approximately 1.2 m wide. Electric and communication lines would
then be co-located with a 1.5-m boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electric and communication lines
would extend approximately 15 m to the tower. The boardwalk for Relocatable Tower
R06 would extend approximately 170 m from the IH. In addition, there would be an
offsite PCS which would be powered by a photovoltaic system. It would be placed away
from ecologically sensitive habitats, possibly near the side of the road and painted prior
to delivery to minimize visual impacts.

Aquatic Arrays
There are two Aquatic Arrays proposed for OSBS:

e Suggs Lake (A-05, Figure 2.D03-1) - a perched black water lake that is fed by surface
water and not connected to groundwater

e Barco Lake (A-06, Figure 2.D03-1) - a clear water lake that is fed by groundwater

Approximately 65 percent of the perimeter of Suggs Lake is wetland habitat. The
Aquatic Array instrumentation would be placed such that the utility portal for Suggs
Lake would be in upland habitat. A-05 would be located approximately 1,041 m from
existing power and communication service. Service lines would be extended 1,041 m to
the Aquatic Array. Lines would be placed in a shared trench and co-located with an
existing road.

Barco Lake is surrounded by upland habitat. Deep grounding and power filtering, as
discussed for the Core Site, would be necessary at both Suggs Lake and Barco Lake. A-06
would be placed near an existing power and communication source; therefore, no
additional service would be extended for this site.

Aquatic Array A-07 (Figure 2.D03-3) is proposed for Ichawaynochaway Creek at the
Jones Center. The locations for the Aquatic Array and the Relocatable Tower R-06 were
coordinated to allow a single portal to serve both sites. Electric and communication lines
would be extended from the unnamed road, 351 m west to the Aquatic Array in an
underground trench along a new 1.5-m corridor.

2.2.34 Ecological Domain 4

Domain 4 is the Atlantic Neotropical area, including Puerto Rico and south Florida. The
Puerto Rican climate is considered tropical. The average annual temperature is 26.7°C,
with a relatively constant humidity level at approximately 80 percent for most of the
region (worldtravels.com, 2009a). South Florida has a sub-tropical climate and has
higher humidity levels, 85 to 90 percent for much of the year, with temperatures similar
to those in Puerto Rico (worldtravels.com, 2009b). Both regions are susceptible to
hurricanes in the summer and early fall; the peak of the rainy season occurs during the
summer.

The southern tip of Florida, like the rest of the state, is located within the Coastal Plains
physiographic province. The island of Puerto Rico is divided based on similar geological
features. There are karst areas, mountainous areas, and the discontinuous coastal plain

NEON FINAL EA 2-31 NOVEMBER 2009



(USGS, 2009j). Seismic activity in south Florida is very unlikely (USGS, 2009h, 2009i).
The probability of a seismic event in Puerto Rico over the next 50 years is moderate to
high. Throughout the island, the maximum % pga with a 2 percent probability of
occurrence in 50 years ranges from 30 % pga to 40 % pga for long wave motion and 80 %
pga to 120 % pga for short wave motion (USGS, 2009Kk).

Core Site

The Core Site proposed for Domain 4, consisting of one Advanced Tower (C-10, Figure
2-D04-1) and two Basic Towers (C-11 and C-12, Figure 2-D04-1), is within the Guanica
Dry Forest Reserve (GDFR), which has been designated as a Biosphere Reserve by the
United Nations Education, Scientific, and Cultural Organization (UNESCO) due to its
high level of biodiversity (Engman, 2008). The GDFR is an intact mature dry forest with
underlying karst topography. Soils have a hard and compact coral mastic substrate that
would make placement of buried utility lines and soil borings more difficult. The
Advanced Tower and one Basic Tower would be located more than 1.5 km inland from
the coast and Basic Tower C-12 would be located within 250 m of the coast. There are
three main groups or communities of vegetation in the GDFR: upland deciduous, semi-
evergreen, and scrub (WWF, 2001). Typical vegetation representative of these families
includes the pink trumpet tree, gumbo-limbo, turpentine tree, buttonwood tree, black
olive, sea grape, rubescens cactus, and several other varieties of cactus (National
American Bonsai Federation, 2009).

All three Core Site towers would be 19 m tall and supported on individual cast-in-place
concrete piers with a diameter of 1.4 m. Each of the tower locations would consist of an
AP, placed near the existing power source, and an IH. Each AP would have its own
power service to support the IH and related tower and arrays. A standby generator
would be placed at the proposed Advanced Tower Core Site location to continue
operation in the event of extended power loss as a result of tropical storms. The power
company service entrance, automatic transfer switch, and would be located at the AP for
easy access, service, and refueling of the generator. At the proposed Core Site Advanced
Tower, a 35-kW propane standby generator would be placed at the AP. In addition, one
offsite PCS would be powered by a photovoltaic system and would support all three
Core Site towers and Relocatable Tower R-08 in Ponce Metro. A second PCS would
support Relocatable Tower R-07 and the Aquatic Array (A-09).

Electrical and communication service for Advanced Tower C-10 would originate on
Highway 334 and be extended along the side of the road in surface conduits
approximately 2.0 km east-northeast to the AP on an existing unnamed road. From the
AP, service would be supplied by surface level conduits paralleling a 1.2-m wide path.
The Commonwealth of Puerto Rico Department of Natural and Environmental
Resources does not allow placement of new transmission poles and overhead lines
through the Guanica Forest. Therefore, power would be extended parallel to, but 20 m
off of, the road in conduits placed on the ground surface. The surface level conduit
would extend 100 m south from the AP to the IH. Electric and communication lines
would then be co-located with a 1.5-m wide boardwalk, which would be installed for
access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the base of the tower. The
boardwalk for the Advanced Tower would extend approximately 156 m east-northeast
from the TH.
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Electric and communication service for the Basic Tower C-11 would originate on
Highway 334 and be extended along the side of the road in surface conduits
approximately 1.3 km east-northeast to the AP along an existing cleared path. From the
AP, service would be supplied by surface level conduits paralleling a 1.2-m wide path.
The surface level conduit would extend 24 m south from the AP to the IH. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the base
of the tower. The boardwalk for the Basic Tower (C-11) would extend approximately
195 m southeast from the IH.

Electric and communication service for the Basic Tower C-12 would originate on
Highway 334 and be extended along the side of the road in surface conduits
approximately 5.2 km southeast to the AP along an existing cleared path. From the AP,
service would be supplied by surface level conduits paralleling a 1.2-m wide path. The
surface level conduit would extend 23 m east from the AP to the IH. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the base
of the tower. The boardwalk for the Basic Tower (C-12) would extend approximately
140 m northeast from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 4 include the Lajas Agricultural Experimental
Station (R7, Figure 2.D04-2) and Ponce Metro (Ponce) (R8, Figure 2.D04-3). Both sites are
in Puerto Rico.

The Lajas Agricultural Experiment Station, managed by the University of Puerto Rico,
was created in 1946 and comprises 232 ha. The station is approximately 30 m above sea
level. Rainfall averages 830 mm/yr and the average annual temperature is about 25 °C.
Agricultural production at the station includes dairy, chickens, hogs, rice, annual
vegetable crops, orchards of mangoes and citrus, and plantations of mahogany and
leguminous forestry species. A perennial first-order stream flows through the station to
the U.S. Fish and Wildlife Service (USFWS) Refuge at Laguna Cartagena. The Lajas
Agricultural Experiment Station comprises most of the stream’s watershed area and this
stream would be the site of an Aquatic Array. Facilities include a weather station,
wireless and Digital Subscriber Line (DSL) internet, and power.

Relocatable Tower R-07 would be approximately 11 m tall and would be placed on
individual cast-in-place concrete piers with diameters of 1.1 m. Electric and
communication service would originate on an unnamed road and be supplied by
separate and parallel underground lines approximately 100 m southeast from the AP to
the IH. The corridor would be approximately 1.2 m wide. Electric and communication
lines would then be co-located with a 1.5-m boardwalk, which would be installed for
access from the IH to the tower and associated arrays. From the IH, the electric and
communication lines would extend approximately 15 m to the tower. The boardwalk for
Relocatable Tower R-07 would extend approximately 152 m from the IH. In addition,
there would be an offsite PCS which would be powered by a photovoltaic system. It
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would be placed away from ecologically sensitive habitats, possibly near the side of the
road and painted prior to delivery to minimize visual impacts.

Ponce is approximately 20 km from the Core Site in the Gudnica Forest and has a similar
dry life zone climate and seasonal rainfall pattern. Ponce currently has a population of
about 200,000, with more than 33 percent of the land area urbanized. Increased housing
and industrial growth would be expected in Ponce as the Port of the Americas, a large
trans-shipment port, will be completed over the next 5 years. The Relocatable Site would
be located on the campus of the Pontifical Catholic University in a forested area near the
Rio Portugues. Vegetation in this area is typical of coastal dry forests, but there are
encroachments of non-native species from the surrounding urban development. The
proposed Relocatable Tower location would be subject to surge from tropical storms and
hurricanes.

Relocatable Tower R-08 would be approximately 27 m tall and would be placed on
individual cast-in-place concrete piers with diameters of 1.4 m. Electric and
communication service would originate at an existing radio tower area located
approximately 92 m southwest of the proposed tower site. Electric and communication
service would be supplied by separate and parallel underground lines approximately
81 m from the AP to the IH. The corridor would be approximately 1.2 m wide. Electric
and communication lines would then be co-located with a 1.5-m boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electric and communication lines would extend approximately 15 m to the tower.
The boardwalk for Relocatable Tower R-08 would extend approximately 140 m from the
IH.

Aquatic Array

An Aquatic Array (A-09, Figure 2.D04-2) is proposed at the Lajas Agricultural
Experiment Station. This Aquatic Array would use the portal for the Relocatable Tower
at the station. The proposed Aquatic Array would be located on Quebrada Plantina
between Calle Piedras Blancas (upstream) and Highway 303 (downstream). The stream
flows through cropland and eventually to the Caribbean Sea.

STREON Site

The STREON Site (5-10, Figure 2.D04-4) proposed for Domain 4 is along Rio Cupeyes in
southern Puerto Rico. The proposed Rio Cupeyes STREON Site would be placed at the
interface between the State Forest of Puerto Rico (upstream) and developed private
lands (downstream). Rio Cupeyes flows into Rio Guanajibo, approximately 5.7 km
downstream from the proposed STREON Site.

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system at the nearest local utility connection. The electric and
communication service would be supplied by underground lines in trenches separated
1.5 m from each other.

2.2.3.5 Ecological Domain 5

Domain 5 is the Great Lakes region of the United States. Domain 5 includes northeast
Minnesota, northern Wisconsin, Michigan, and the northern regions of Indiana and
Ohio. Annual precipitation rates and temperatures throughout much of Domain 5 are
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influenced by the Great Lakes. Weather fronts in this region move predominantly from
west to east and southwest to northeast, with heavy snowfall in the winter for most of
the region.

Domain 5 lies mostly upon the Central Lowland physiographic province, but also
includes the Superior Upland and a sliver of the Appalachian Plateau (USGS, 20091). The
Great Lakes region of the United States is stable from the standpoint of seismicity.
Throughout the domain, the maximum % pga with a 2 percent probability of occurrence
in 50 years ranges from 0 % pga to 6 % pga for long wave motion and 0 % pga to 20 %
pga for short wave motion (USGS, 2009m).

Core Site

The Core Site proposed for Domain 5 is within the University of Notre Dame
Environmental Research Center (UNDERC) located on the northern border of Michigan
and Wisconsin and the Ottawa National Forest in Michigan. The UNDERC, which
covers approximately 3,035 ha of land and water, was established for researchers and
students engaged in environmental studies at the University of Notre Dame. The Trout
Lake Biological Station would be used as a base of operations to support NEON studies
in the region, but no NEON field instrumentation would be placed at this site.

All three towers associated with the Core Site and both Relocatable Towers would be
approximately 31 m tall and would be placed on concrete pads measuring 3.0 m by

3.7 m. The Core Site tower and Aquatic Array A-11 locations are close enough to each
other that one offsite PCS powered by a photovoltaic system would support all four
sites. Additionally, one PCS would be required for both Relocatable Towers (R-09 and
R-10) as well as Aquatic Array A-12. The PCSs would be placed away from ecologically
sensitive habitats, possibly near the side of the road and painted prior to delivery to
minimize visual impacts.

An Advanced Tower (C-13, Figure 2.D05-1) and a Basic Tower (C-14, Figure 2.D05-1)
would be placed on UNDERC. The Advanced Tower would be located in a young
aspen-sugar maple forest (approximately 60 years since previous clearing). The
UNDERC Basic Tower (C-14) would be placed in a forested wetland consisting mostly of
tamarack, black spruce, Northern white-cedar, leatherleaf, sundew, pale laurel, sedges,
common pitcher plant, sphagnum moss, and cranberries. The portal serving this tower
would be placed outside the wetland and a boardwalk would be constructed to access
the tower location.

Electrical and communication service for the Advanced Tower (C-13) would originate
on an unnamed private road. Service would be extended in separate trenches 1.2 km
south along an existing trail until reaching the AP. From the AP, service would be
supplied by underground lines approximately 186 m south to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Advanced
Tower would extend approximately 140 m from the IH.

A similar design would be implemented for Basic Tower C-14. Electrical and
communication service would originate at the AP on an unnamed private road and be
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supplied by underground lines approximately 220 m southwest to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Advanced
Tower would extend approximately 140 m from the IH.

A Basic Tower (C-15, Figure 2.D05-2) would be placed in the Ottawa National Forest and
would be part of the Core Site. Basic Tower C-15 would be in old growth northern forest
(more than 200 years old) approximately 800 m from a main road and just outside a
wilderness area boundary. Typical vegetation in this forest includes quaking aspen,
Eastern white pine, red pine, paper birch, red maple, and eastern hemlock. The Ottawa
Forest Site has been part of the Ameriflux Network for approximately 7 years and has an
existing tower and line power. Both tower and power supply would be upgraded for
NEON instruments.

Electrical and communication service for the Basic Tower (C-15) would originate on
Thousand Island Lake road and would be extended along the side of the road in
separate trenches for approximately 1.2 km to the AP. From the AP, service would be
supplied by underground lines approximately 392 m southeast to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for Basic Tower C-
15 would extend approximately 140 m from the IH.

Relocatable Sites

Relocatable Sites (R-09 and R-10, Figure 2.D05-3) proposed for Domain 5 include the
Steigerwaldt Land Services property (Steigerwaldt) and Treehaven, both in northeast
Lincoln County, Wisconsin. Steigerwaldt is a private timber company that manages this
land for pulpwood production on short rotation. The principal tree produced is aspen.
Treehaven manages its land for timber production on a long rotation with conifers as the
dominant overstory trees.

Electrical and communication service for Relocatable Tower R-09 would originate at the
AP on County Road H and be supplied by underground lines approximately 117 m east
to the IH. The corridor would be approximately 1.2 m wide. Electric and communication
lines would then be co-located with a 1.5-m wide boardwalk, which would be installed
for access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
Relocatable Tower R-09 would extend approximately 169 m from the IH.

Electrical and communication service for Relocatable Tower R-10 would originate at the
AP on Tree Haven Road and be supplied by underground lines approximately 131 m
northeast to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for Relocatable Tower R-10 would extend approximately 171 m
from the IH.
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Aquatic Arrays

Aquatic Arrays (A-11, Figure 2.D05-4 and A-12, Figure 2.D05-3) are proposed at
Kickapoo Creek on UNDERC and at Pickerel Creek on Treehaven. The Kickapoo Creek
Aquatic Array (A-11) would be located in an area predominantly surrounded by
wetlands. The portal at this location would be placed in uplands between the stream and
Plum Lake to minimize potential impacts to wetlands. A boardwalk may be constructed
to reach the aquatic sensors. Kickapoo Creek (Aquatic Array A-11) meets its designated
use and is not included on the CWA 303(d) list of impaired waters (Michigan DEQ,
2009). The Aquatic Array would be placed within 82 m of available electric and
communication service. Service would be extended in separate trenches to the Aquatic
Array along an existing unnamed road. Once services can no longer be co-located with
the existing road, a new 1.4-m wide corridor would be utilized.

The Treehaven Aquatic Array would use the same portal as the Treehaven Relocatable
Site. Pickerel Creek meets its designated use and is not on Wisconsin’s CWA Section
303(d) list of impaired waters (Wisconsin DNR, 2008). Electric and communication
services would originate on Pickerel Circle Road and would be extended south along a
new 1.5-m wide corridor for 218 m. Service lines would be placed in separate trenches
extending to the Aquatic Array.

2.2.3.6 Ecological Domain 6

Domain 6 is the prairie peninsula in the Midwestern United States. Iowa and Illinois
comprise the center of Domain 6. Also included are southern Minnesota, southern
Wisconsin, southeast South Dakota, southeast Nebraska, eastern Kansas, and northern
Missouri. Research in Domain 6 would focus on tallgrass ecosystems and the effects of
fires and grazing on its natural components.

The climate throughout Domain 6 is variable. Mean annual precipitation ranges from 54
to 150 cm, primarily during spring and summer as a result of frontal storms. These large
frontal thunderstorms are major weather features in the late spring and early summer
and occasionally produce tornados (Sakai, 2008a). Water deficits during the growing
season are common, and long-term droughts are prominent in the history of the region.
Snowfall events with accumulation occur sporadically in the winter (Sakai, 2008b).

Domain 6 follows boundaries similar to those of the Central Lowlands physiographic
province (USGS, 2009n). The Central Lowlands is characterized by gently rolling hills,
except where land has become deeply incised near major rivers and streams (USGS,
2009n). The Midwestern United States is stable from the standpoint of seismicity.
Throughout the domain, the maximum % pga with a 2 percent probability of occurrence
in 50 years ranges from 0 % pga to 6 % pga for long wave motion and 8 % pga to 12 %
pga for short wave motion, with the exception of an area at the southern tip of Illinois
where seismic activity is becoming increasingly more likely (USGS, 20090).

Core Site

The Core Site proposed for Domain 6 is within the Konza Prairie Biological Station
(KPBS) located in Kansas. It was established as part of the LTER network in 1982 (KPBS,
2009). The 3,487-ha KPBS is owned and managed by The Nature Conservancy and
Kansas State University. KPBS has electric power throughout its Headquarters area,
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with separate transformers and meters used to supply electricity to experimental
facilities in this area.

The three Core Site towers, Aquatic Array A-14, and Relocatable Tower R-12 are close
enough to each other that one offsite PCS powered by a photovoltaic system would
support all five sites. Additionally, one PCS would be required for Relocatable Tower R-
11. The PCSs would be placed away from ecologically sensitive habitats, possibly near
the side of the road and painted prior to delivery to minimize visual impacts. Each
tower would have an IH, measuring 3.05 m by 4.87 m by 2.9 m, located within 15 m of
the base of the tower. Electrical and communication services would originate on
Highway 177. Lines would be placed in separate trenches co-located with existing roads
and paths for approximately 2.6 km where they would connect to a power selector
switch. From the power selector switch, service lines would extend north to Advanced
Tower C-16 and Basic Tower C-17. Service lines would also extend northwest to Basic
Tower C-18. The two extensions would also be placed in separate trenches along existing
roads until they connect with the APs.

Advanced Tower (C-16, Figure 2.D06-1) would be placed in native tallgrass prairie
habitat. The proposed tower location is near a gravel road to provide access. Common
tallgrass species found in the area include big bluestem, Indian grass, switchgrass, little
bluestem, Kentucky bluegrass, and Junegrass. Other herbaceous non-grass species
include heath aster, dotted gayfeather, ironweed, and several goldenrods.

Advanced Tower C-16 would be approximately 11 m tall and would be supported by
individual 1.1-m diameter piers. From the power selector switch, electrical and
communication services for the Advanced Tower (C-16) would extend north in separate
trenches for approximately 2.6 km along an unnamed road until connecting with the AP.
From the AP, service would be supplied by underground lines approximately 49 m
west-southwest to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Advanced Tower would extend approximately 162 m
from the TH.

Basic Tower C-18 (Figure 2.D06-1) would be located to the south of the Advanced Tower
in a lowland topographic position in the same watershed as the Advanced Tower. This
tower would be placed in a grassland area that is burned every 2 years, generally during
spring. This site would allow comparison of data with data from an upland site
(Advanced Tower) and from a riparian (gallery) forest (second Basic Tower). Common
vegetation would be similar to that surrounding the Advanced Tower (C-16).

Basic Tower C-18 would be approximately 31.1 m tall and would be placed on a concrete
pad measuring 3.1 m by 3.7 m. From the power selector switch, electrical and
communication services for Basic Tower C-18 would extend north in separate trenches
for approximately 1.6 km along an unnamed road until connecting with the AP. From
the AP, on the same unnamed private road as the Advanced Tower, service would be
supplied by underground lines approximately 201 m west to the IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
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the tower and associated arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk for Basic Tower C-18
would extend approximately 163 m from the IH.

Basic Tower C-17 (Figure 2.D06-1) would be placed in a riparian forest that abuts an
open agricultural area to the south. The riparian forest is a continuation of the riparian
forest near the proposed location of Basic Tower C-18. Woody vegetation in unburned
areas includes smooth sumac, dogwood, and eastern red cedar (USGS, 2000a; KEEP,
2004).

Basic Tower C-17 would be approximately 11 m tall and would be supported by cast-in-
place concrete piers with a diameter of 1.1 m. From the power selector switch, electrical
and communication services for Basic Tower C-17 would extend northwest in separate
trenches for approximately 3.1 km along an unnamed road until connecting with the AP.
From the AP, service would be supplied by underground lines approximately 169 m
north to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for Basic Tower C-17 would extend approximately 309 m from
the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 6 include the University of Kansas Field Station
(KFS) (R-11, Figure 2.D06-2) and the KPBS Agricultural Lowland Site (R-12, Figure
2.D06-1). Both sites are in Kansas.

The University of Kansas Field Station Relocatable Site would be located in an upland
area now dominated by woodlands with extensive tree cover. This area was largely
tallgrass prairie prior to settlement by people of European origin in the early to middle
19th Century, but with suppression of fire, cultivation, and other agrarian activity the
prairie was destroyed and ultimately replaced by woody vegetation. Plant species
associated with these areas are represented largely by early-successional species
including smooth sumac, dogwood, and eastern red cedar. Woodlands in the vicinity of
the proposed tower location developed on areas that were fenced to exclude livestock in
the 1930s that were not subject to cultivation and on areas that were in cultivation and
abandoned prior to 1948, when the station was established.

Relocatable Tower R-11 would be approximately 31.1 m tall and would be placed on a
concrete pad measuring 3.1 m by 3.7 m. Electrical and communication services for
Relocatable Tower R-11 would originate at the AP on Snake Farm Road, and be supplied
by underground lines approximately 456 m south to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for Relocatable Tower R-11
would extend approximately 140 m from the IH.

KPBS Agricultural Lowland Site would be located in an area that has been in row crop
agriculture for more than 50 years that would be converted to native perennial grasses
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after establishment of the NEON Relocatable Site. The KPBS Agricultural Lowland Site
is near the Headquarters area of KPBS.

Relocatable Tower R-12 would be approximately 11 m tall and would be supported by
cast-in-place concrete piers with a diameter of 1.1 m. Electrical and communication
services for Relocatable Tower R-12 would originate at the intersection of CR-901 and
Konza Prairie Lane. From the intersection to the AP on Konza Prairie Lane, service
would be extended south along the side of the road in separate trenches for
approximately 390 m. From the AP, service would be supplied by underground lines
approximately 201 m west to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for Relocatable Tower R-12 would
extend approximately 163 m from the IH.

Aquatic Array

The McDowell Creek Aquatic Array (A-14, Figure 2.D06-1) would be located on a fifth
order stream approximately 1,600 m north of the KPBS Relocatable Site. Streamflow is
intermittent, generally occurring from March to April. McDowell Creek is a tributary of
the Kansas River. McDowell Creek meets its designated use and is not included on the
CWA Section 303(d) list (KDHE, 1996). The portal for the Aquatic Array would be
placed outside of any wetlands associated with the stream. Electric and communication
service would originate at the intersection of CR-901 and West 32nd Avenue. Service
would be extended north along the eastern side of West 32nd Avenue in separate
trenches for approximately 1.0 km. At this point, service lines would turn east along a
new 1.5-m wide corridor for approximately 600 m until reaching the Aquatic Array.

STREON Site

The STREON Site (S-15, Figure 2.D06-1) proposed for Domain 6 is Kings Creek, an
intermittent stream, which is associated with the Konza Prairie LTER program in
Kansas. Kings Creek originates on KPBS and flows for 10 km through it. Kings Creek is
a USGS Benchmark monitoring station which integrates hydrologic and biogeochemical
processes over several watersheds. Kings Creek meets its designated use and is not
included on the CWA Section 303(d) list (KDHE, 1996). The Kings Creek STREON Site
would be near Basic Tower C-17 on KPBS and would use the same communication and
energy portal. Electric and communication service would be extended from the
Relocatable Tower AP to the STREON by separate underground lines for 1.4 km. Service
would be co-located with Konza Prairie Lane for the majority of the extension; however,
a new 1.5-m wide pathway would be required from Konza Prairie Road east to the
STRON hut.

2.2.3.7 Ecological Domain 7

Domain 7 encompasses the Appalachian/Cumberland Plateaus. It includes central and
southern Ohio, southern Indiana, southwest West Virginia, the western tip of Virginia,
the northeast corner of Georgia, the northwest corner of South Carolina, eastern and
central Tennessee, and all but the western tip of Kentucky. The research focus for this
domain is the contiguous forest habitats of the Smoky Mountains and Appalachian
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Mountains. The climate in this region varies, as the weather is unpredictable. Spring-
time conditions can occur at any time between January and April, and the peak rainfall
typically occurs during the summer months. Temperatures in the summer months can
range between 12 and 29°C, depending on the elevation. Winter temperatures range
between 4 and 15°C, but have been recorded as low as -26°C (Climate of the
Appalachian [CofA], 2009).

The major physiographic provinces included within Domain 7 are the Central Lowland
in the north of the domain, the Interior Low Plateau, the Appalachian Plateau, the Valley
and Ridge, the Blue Ridge, and the Piedmont (USGS, 2009p). Domain 7 is somewhat
stable in terms of seismicity. Throughout the domain, the maximum % pga with a

2 percent probability of occurrence in 50 years ranges from 2 % pga to 7 % pga for long
wave motion and 12 % pga to 40 % pga for short wave motion (USGS, 2009q).

Core Site

The Core Site proposed for Domain 7 is within the Oak Ridge Reservation (ORR) at the
Oak Ridge National Laboratory (ORNL) in Anderson County in east Tennessee. ORNL
is a science and technology laboratory managed by UT Battelle, LLC for the U.S.
Department of Energy (ORNL, 2009). Studies and advancements at ORNL are applied
toward clean energy, environmental protection, and national security (ORNL, 2009).
Aquatic research in the Walker Branch watershed would be a focus of the Core Site
research. All three Core Site tower locations (C-19, C-20, and C-21; Figure 2-D07-01) on
ORR would be placed in deciduous forest habitat with different ages or topographic
positions. The dominant forest types are oak-hickory, pine-hardwood, and pine. There
are also minor, smaller areas of other forest types, such as hemlock and white pine. ORR
also contains seminatural grasslands in maintained fields and forest edge habitat
(ORNL, 2006).

All three towers associated with the Core Site would be approximately 37 m tall and
would be placed on concrete pad measuring 1.83 m by 2.44 m. The Core Site towers
would be close enough to each other to utilize one AP. Each Core Site tower would have
an IH, measuring 3.05 m by 4.87 m by 2.9 m, located within 15 m of the base of the
tower. There would be one offsite PCS powered by a photovoltaic system supporting the
Core Site towers, Relocatable Tower R-13, and STREON Site S-18. The PCS would be
placed away from ecologically sensitive habitats, possibly near the side of the road and
painted prior to delivery to minimize visual impacts.

Electrical and communication services for all three Core Site towers would originate at
the existing source on Bear Creek Road and be supplied by underground lines to the AP
which would be located adjacent to Bear Creek Road. From the AP, the lines would be
placed parallel to an existing path that would require modifications and additional
clearing prior to use. From the AP, the electrical and communication lines would extend
nearly 640 m connecting each Core Site tower and eventually terminating at the furthest
southeast tower, Basic Tower C-20. Each Core Site tower would be similar in design. The
electric and communication lines would split from the main path southeast toward each
IH for 15 - 70 m until they reach each IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
soil arrays. From the IH, the electrical and communication lines would extend
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approximately 15 m to the tower. The boardwalk associated with each Core Site tower is
estimated to extend approximately 140 - 288 m from the IH, with the longest at Basic
Tower C-21.

Relocatable Sites

Relocatable Sites proposed for Domain 7 include the Twin Creeks area (R-14, Figure
2.D07-2) of the Great Smoky Mountains National Park (GSMNP) in Tennessee and the
Mountain Lake Biological Station (MLBS) (R-13, Figure 2.D07-3) in southwest Virginia.

The Twin Creeks Relocatable Site would be near the Twin Creeks Science and Education
Center on the lower portion of Mount LeConte in GSMNP. The tower would be placed
on a north-facing slope in mixed hardwood forest in Sevier County, Tennessee. The
proposed Relocatable Tower would be in pine and oak forest. Typical species in this
forest type include red oak, black oak, scarlet oak, chestnut oak, table mountain pine,
pitch pine, and white pine (NPS, 2006e).

Relocatable Tower R-14 would be approximately 37 m tall and would be on a concrete
pad measuring 1.83 m by 2.44 m. Electrical and communication services for Relocatable
Tower R-14 would originate at the AP on an unnamed private road and be supplied by
underground lines approximately 270 m south to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for Relocatable Tower R-14
would extend approximately 140 m from the IH.

The MLBS is a field research and teaching facility owned by the University of Virginia. It
is surrounded by the Jefferson National Forest in eastern Giles County, Virginia. The
proposed Relocatable Site is within mature regrowth hardwood forest at MLBS. The
MLBS Relocatable Site (R-13) would be within a second growth oak-hickory forest
consisting of oak, post oak, blackjack oak, chestnut oak, scarlet oak, and white oak.
(Nagy, 2008 personal communication).

Relocatable Tower R-13 would be approximately 37 m tall and would be on a concrete
pad measuring 1.83 m by 2.44 m. Electrical and communication services for Relocatable
Tower R-13 would originate at the AP on Biological School Road and be supplied by
underground lines approximately 150 m southeast to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for Relocatable Tower R-13
would extend approximately 140 m from the IH.

Aquatic Array

An Aquatic Arrays is proposed for the Twin Creeks Relocatable Site (A-17, Figure 2.D07-
2). The Aquatic Array would be placed on a tributary of LeConte Creek near the Twin
Creeks Relocatable Site, just upstream of its confluence with LeConte Creek. The
Aquatic Array would use the same portal as the Twin Creeks Relocatable Site. Electric
and communication service would originate along Biological School Road in GSMNP.
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Service lines would be extended in separate trenches co-located with Twin Creeks for
approximately 120 m and then would connect to the Aquatic Array.

STREON Site

The STREON Site (5-18, Figure 2.D07-2) proposed for Domain 7 is the Walker Branch
watershed on ORR. This watershed has been extensively studied in the past and 5-18
would share a portal with the Core Site towers. Walker Branch is a tributary to Melton
Hill Lake, a dammed segment of the Clinch River. The ORR is located within the
Tennessee River drainage system.

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system at the Core Site. The electric and communication service
would be supplied by underground lines in trenches for approximately 529 m.

2.2.3.8 Ecological Domain 8

Domain 8 is the Ozarks Region, which extends from southeast Kansas to the southeast
into Alabama. Domain 8 encompasses much of the lower Mississippi River valley,
extending from central Alabama, Mississippi, and Louisiana north to southern Missouri
and also includes Arkansas and much of west Tennessee.

The climate in Domain 8 varies between areas in the lowlands and those at higher
elevations. Typically the lowlands are warmer and more humid than the hilly or
mountainous regions. Likewise, precipitation levels are typically greater in the higher
elevations than in the lowlands. Strong storms, with intense wind, hail, and lightning,
may occur in association with tropical storms moving up from the Gulf of Mexico, as
strong fronts move through or as isolated severe summer storms (FEMA, 2008).

The main physiographic provinces that make up the majority of Domain 8 include the
Central Lowland, the Ozark Plateau, the Interior Lowland Plateau, the Coastal Plain, the
Quachita, and the Mississippi Alluvial Plains (USGS, 2009r). Rolling, dissected open
hills, with gently sloping to strongly sloping side-slopes are characteristic of this region.
Throughout the domain, the maximum % pga with a 2 percent probability of occurrence
in 50 years ranges from 6 % pga to 14 % pga for long wave motion and 12 % pga to 28 %
pga for short wave motion (USGS, 2009s). An exception is the region where the Ohio
River joins the Mississippi River. Long wave motion probability can reach greater than
80 % pga and short wave motion can reach greater than 320 % pga (2 percent probability
of occurrence in 50 years) (USGS, 2009s).

Core Site

The Core Site proposed for Domain 8 is within the Oakmulgee District of the Talladega
National Forest (TNF) in western Bibb County, Alabama. The proposed Core Site has
been under USFS ownership since the 1930s. The University of Alabama has maintained
a cooperative agreement with the USFS for the past 15 years for access to the area for
research and education purposes. This area, where the Core Site towers (C-22, C-23, and
C-24, Figure 2.D08-1) would be located, is lightly populated and dominated by forest
cover, primarily pine (longleaf, loblolly, and shortleaf) with some oaks, tulip poplar,
sweetgum, and hickory.

The existing power grid would be extended to reach the three towers via overhead
transmission lines along the USFS road. All three towers associated with the Core Site
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would be approximately 27 m tall and would be supported by cast-in-place concrete
piers with diameters of 1.5 m. The Core Site towers would be close enough to each other
to utilize one AP. Each Core Site tower would have an IH, measuring 1.52 m by 3.05 m
by 2.9 m, located within 15 m of the base of the tower. There would be two offsite PCSs
powered by a photovoltaic system supporting the Core Site towers, Relocatable Tower
R-15, the STREON (S-22), and Aquatic Array A-20. The PCSs would be placed away
from ecologically sensitive habitats, possibly near the side of the road and painted prior
to delivery to minimize visual impacts.

Electrical and communication services for all three Core Site towers would originate at
the existing source on Road 723 and be supplied by underground lines to the AP which
would be located adjacent to Road 723. From the AP, the lines would be placed parallel
to an existing path that would require modifications and additional clearing prior to use.
From the AP, the electrical and communication lines would branch off from one another,
providing services to each tower site. Each Core Site tower would be similar in design.

Electrical and communication services for Advanced Tower C-24 would branch off of
the Basic Tower C-23 service line, and be supplied by underground lines approximately
32 m west to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for Advanced Tower C-24 would extend approximately 169 m
from the IH.

Electrical and communication services for Basic Tower C-23 would branch off of the
main service line originating at Road 723, and be supplied by underground lines
approximately 297 m south to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for Basic Tower C-23 would extend
approximately 131 m from the IH.

Electrical and communication services for Basic Tower C-22 would originate at Road
723, and be supplied by underground lines approximately 175 m west to the IH. The
corridor would be approximately 1.2 m wide. Electric and communication lines would
then be co-located with a 1.5-m wide boardwalk, which would be installed for access
from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
Basic Tower C-22 would extend approximately 177 m from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 8 include the Armistead Selden Lock (R-15,
Figure 2.D08-2) and the Choctaw National Wildlife Refuge (NWR) (R-16,

Figure 2.D08-3). Both sites are in Alabama.

The proposed Armistead Selden Lock Relocatable Site would be located in bottomlands
1.8 km east of the Black Warrior River in west-central Hale County. The Armistead
Selden Lock and Dam was completed in 1962.
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Relocatable Tower R-15 would be approximately 11 m tall and would be supported by
cast-in-place concrete piers with a diameter of 1.1 m. Electrical and communication
services for Relocatable Tower R-15 would originate at the AP on County Road 15 and
be supplied by underground lines approximately 90 m south to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for Relocatable
Tower R-15 would extend approximately 150 m from the IH.

The Choctaw NWR is managed by the USFWS. It contains a mix of bottomland
hardwood forests typical of the Tombigbee River Basin and wetlands associated with
sloughs and backwater areas from the Tombigbee River. The Relocatable Tower would
be placed outside of wetlands, approximately 0.4 km west of the river in southeast
Choctaw County.

Lowland hardwoods that dominate the areas surrounding both Relocatable Sites include
the post oak, southern red oak, scarlet oak, chestnut oak, and blackjack oak (BLM,
2009b). These forests also likely include overstory species such as the southern magnolia,
pignut hickory, and sweetgum along with understory species such as flowering
dogwood, hophornbeam, and American holly (FNAI, 1990).

Relocatable Tower R-16 would be approximately 27 m tall and would be supported by
cast-in-place concrete piers with diameters of 1.5 m. Electrical and communication
services for Relocatable Tower R-16 would originate at the AP on an unnamed road and
be supplied by underground lines approximately 52 m west to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for Relocatable
Tower R-16 would extend approximately 150 m from the IH.

Aquatic Array

Each of the Relocatable Sites in Domain 8 would have an Aquatic Array. The Armistead
Selden Lock Aquatic Array (A-20, Figure 2.D08-2) would be on the east bank of the
Black Warrior River near the Relocatable Tower, approximately 55 river km north of the
river’s confluence with the Tombigbee River near Demopolis, Alabama. Electric and
communication service would originate at the nearby unnamed road and would be
extended by underground lines for approximately 140 m southwest. A new 1.5-m wide
corridor would be required from the road to the Aquatic Array.

The Aquatic Array at Choctaw NWR (A-21, Figure 2.D08-3) would be on the west bank
of the Tombigbee River and would use the portal from the Relocatable Tower. It would
be located in southeast Choctaw County, about 12 km north of Coffeeville, Alabama.
Electric and communication service would originate at the same unnamed road as
Relocatable Tower R-16 and would be extended by underground lines for
approximately 422 m southeast. A new 1.5-m wide corridor would be required from the
road to the Aquatic Array.
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STREON Site

The proposed STREON Site (S-22, Figure 2.D08-1) for Domain 8 is along an unnamed
tributary of South Sandy Creek in the TNF in Alabama. The STREON site would be
approximately 3.3 km northwest of the Core Site towers in western Bibb County,
between the Cahaba River (approximately 32 km to the east) and the Sipsey River
(approximately 64 km to the north and west) (Ward and Ward, 2007). The Mayfield
Creek watershed, proposed as the STREON Site, drains to Sandy Creek and ultimately
to the Black Warrior River.

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system at the Core Site. The electric and communication service
would be supplied by underground lines in trenches for approximately 229 m.

2.2.3.9 Ecological Domain9

Domain 9 is the Northern Plains, including the Prairie Pothole Region. It covers portions
of Minnesota, Montana, Nebraska, and Wyoming, a very small eastern portion of Iowa,
the majority of South Dakota, and all of North Dakota. The research focus for this
domain is the diverse ecology of the Prairie Pothole Region.

Domain 9 has an interior continental climate with hot summers and frigid winters. High
winds are from the northwest. The area is susceptible to severe weather in the spring
and summer that is known to produce intense lightning, damaging winds, hail, and
tornados.

There are two major physiographic regions that make up Domain 9: the Central
Lowlands and the Great Plains. The characteristic topography in this region is level to
gently rolling plains and rolling continental glacial till plains and rolling hills (USGS,
2009t). The region is stable in terms of seismicity. Throughout the domain, the maximum
% pga with a 2 percent probability of occurrence in 50 years ranges from 0% pga to 9 %
pga for long wave motion and 4 % pga to 28 % pga for short wave motion, where the
higher % pga is a result of the proximity to the Rocky Mountains (USGS, 2009u).

Core Site

The Core Site proposed for Domain 9 is within Woodworth Field Station (WFS) in
northwest Stutsman County, North Dakota. The WEFS is a 1,072-hectare (ha) waterfowl
protection area that is managed and owned by the USFWS. The WEFS is within the
northwestern glaciated plains ecoregion and consists of prairie grassland uplands with a
mosaic of wetland basins of varying types, sizes, and shapes. The mixed-grass prairie
vegetation provides a combination of tallgrass and shortgrass prairie plant species such
as western wheat grass, needle and thread grass, green needlegrass, and blue gramma
(USFS, 2009b). The vegetation in the area of the proposed towers would range from 0.3
to 1.0 m tall (Starr and Kao, 2008a). Over 500 natural wetland basins occur within the
boundaries of the WFS, representing multiple wetland classes with chemical
characteristics ranging from fresh to slightly brackish.

The Advanced and Basic Towers (C-25, C-26, and C-27, Figure 2.D02-1) proposed for
WEFS would be able to use the existing power grid. The locations for the Advanced and
Basic Towers have been selected to avoid any of the known Native American historic
sites on WFS.
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All three towers associated with the Core Site would be approximately 11 m tall and
would be supported by cast-in-place concrete piers with diameters of 1.1 m. Each tower
would have one AP. The APs would be located near the existing electric and
communication service lines. Each Core Site tower would have an IH, measuring 1.52 m
by 4.88 m by 2.95 m, located within 15 m of the base of the tower. Given the proximity of
the three Core Site towers, Relocatable Tower R-17, and Aquatic Array A-23, there
would be an offsite PCS powered by a photovoltaic system supporting these sites. The
portal container set would be placed away from ecologically sensitive habitats, possibly
near the side of the road on Highway 36, and painted prior to delivery to minimize
visual impacts.

Electrical and communication services for the Advanced Tower (C-25) would originate
at the AP on 59t Avenue SE and be supplied by underground lines approximately

744 m east to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Advanced Tower would extend approximately 140 m
from the TH.

Electrical and communication services for the Basic Tower (C-26) would originate at the
AP on 59t Avenue SE, approximately 1 km north of the Advanced Tower’s AP, and be
supplied by underground lines approximately 212 m west to the IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
the tower and associated arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk for the Basic Tower
would extend approximately 140 m northwest from the IH.

Electrical and communication services for the Basic Tower (C-27) would originate at the
AP on a private unnamed road and be supplied by underground lines approximately
701 m west to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Basic Tower would extend approximately 140 m
northwest from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 9 include the Dakota Coteau Field School (DCES)
(R-17, Figure 2.D02-2) in Stutsman County and the Northern Great Plains Research
Laboratory (NGPRL) (R-18, Figure 2.D02-3) in Morton County. Both sites are located in
North Dakota. Each of the Relocatable Towers would be 11 m in height and would be
supported by 1.1-m diameter concrete piers. Each tower would have one AP. The APs
would be located near the existing electric and communication service lines. Each tower
would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, located within 15 m of the
base of the tower. There would be an offsite PCS powered by a photovoltaic system
supporting Relocatable Tower R-18. The portal container set would be placed away from
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ecologically sensitive habitats, possibly near the side of the road and painted prior to
delivery to minimize visual impacts.

DCFS is located approximately 10 km east of the Domain 9 Core Site, and would be a
Relocatable Site. DCFS is located on a 259-ha section of state school land that has no
history of tilling and has been leased for grazing since the 1950s. The landforms are
rolling to moderately steep areas with several small seasonal wetlands and one larger,
more permanent wetland. Vegetative communities within the DCFS are similar to those
in the WFS, where western wheat grass, needle and thread grass, green needlegrass, and
blue gramma appear dominant.

Electrical and communication services for Relocatable Tower (R-17) would originate at
the AP on Highway 36 and be supplied by underground lines approximately 857 m
south to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Relocatable Tower would extend approximately 140 m
northwest from the IH.

The NGPRL is a National Soil Repository managed by the U.S. Department of
Agriculture, with nearly 90 years of soil and plant data on native rangelands. The
NGPRL is centrally located in the Northern Great Plains and represents a transitional
area between intensely cropped and intensely grazed zones. The site comprises multiple
land uses and is on the fringe of the state capital metropolitan area. Existing vegetation
communities include mixed-grass prairie similar to that found at DCFS with the
addition of buffalo grass (USFS, 2009b). Additionally, shrub lands, annual crops, bio-fuel
crops, and perennial grass monocultures are common.

Electrical and communication services for Relocatable Tower (R-18) would originate at
the AP on County Road 138/45th Street and be supplied by underground lines
approximately 719 m north to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 140 m northwest from the IH.

Aquatic Array

Aquatic Arrays are proposed at WES (A-23, Figure 2.D02-1) and DCFS (A-24, Figure
2.D02-2). The Aquatic Array proposed for WFS would be located on a prairie pothole
wetland. The WES Aquatic Array would be able to use the portal for the Advanced
Tower. The location for the Aquatic Array on WES was selected to avoid any of the
known Native American historic sites on WFS. Electric and communication service
would originate on 59t Avenue SE and would be extended underground 114 m west to
the Aquatic Array. A 1.5-m wide corridor would be required from the power source to
the Aquatic Array.

The Aquatic Array proposed for DCFS would be located on a prairie pothole wetland.
The DCFS Aquatic Array would be able to use the portal for the Relocatable Tower.
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Electric and communication service would originate at the Relocatable Tower (R-17) AP.
Service would be extended along a 1.5-m wide improved path for approximately 306 m
southwest from the portal to the Aquatic Array.

Both Aquatic Array locations are characterized by depressional wetlands formed by
glaciers scraping the landscape. Many of the prairie potholes are closed as basins and
receive irregular inputs of water from their surroundings through rain and winter
snowmelt (LandScope America, 2008 and USFS, 2009b). The Prairie Pothole Region has
hydrologic outputs through evaporation and subsurface drainage (Starr and Kao,
2008b). The NEON infrastructure would be located in the Pipestem watershed (USEPA,
200%e).

2.2.3.10 Ecological Domain 10

Domain 10 is the Central Plains, which covers a broad geographic area from the Rocky
Mountains eastward to central Nebraska and south through Kansas, Oklahoma, and the
Panhandle of Texas. The research focus for this domain is centered on the analysis of
contrasting land uses within urban, suburban, and exurban fringe areas.

The climate within Domain 10 is characterized by periodic drought and significant
climatic fluctuations throughout the year. Moisture from the Pacific Ocean reaches this
region with little precipitation due to the rain-shadow effect of the Rocky Mountains.
Most precipitation is derived from the Gulf of Mexico and falls between April and
September. Much of Domain 10 is within “Tornado Alley” where peak tornado activity
occurs between May and early June (NOAA, 2009). Tornados frequently form in this
area due to the warm moist air from the Gulf of Mexico meeting the cool, dry air from
the north in an area known as the “dryline” (NOAA, 2009). Tornados are typically
products of severe thunderstorms which may produce strong winds, heavy rain,
lightning, and hail.

The Great Plains physiographic region makes up the majority of Domain 10 (USGS,
2009v). The Great Plains is characterized by moderately flat to somewhat rolling land.
Domain 10 is relatively stable from the standpoint of seismic risk. Across the domain,
the maximum % pga with a 2 percent probability of occurrence in 50 years ranges from
2 % pga to 6 % pga for short wave motion and 8 % pga to 16 % pga for long wave
motion (USGS, 2009w). The higher ranges occur near the western edge of the domain.

Core Site

The Core Site proposed for Domain 10 is within the Central Plains Experimental Range
(CPER) located in north-central Colorado in Weld County and encompasses 6,798 ha.
The site is owned by the U.S. Department of Agriculture (USDA) - Agricultural
Research Service and has been an LTER site since 1982.

The Advanced Tower would be placed between the two Basic Towers (C-28, C-29, and
C-30, Figure 2.D10-1). The three towers would be spaced approximately 2.4 km apart,
with one of the Basic Towers approximately 1.2 km south-southwest of the CPER
Headquarters and the other located 1 km south-southeast of Pawnee National Grassland
Research Center. The proposed Core Site is dominated by open prairie steppe species.
The dominant species are blue gramma and, to a lesser extent, buffalo grass. Other
characteristic plant species of open steppe habitat are threeawn, fringed sage, gray
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rabbitbrush, snakeweed, ring muhly, prickly pear cactus, western wheatgrass, scurf pea,
and scarlet globemallow (Hazlett, 1998).

All three towers associated with the Core Site would be approximately 11 m tall and
would be supported by cast-in-place concrete piers with diameters of 1.1 m. Each tower
would have one AP. The APs would be located near the existing electric and
communication service lines. Each Core Site tower would have an IH, measuring 1.52 m
by 4.88 m by 2.95 m, located within 15 m of the base of the tower. Given the proximity of
the three Core Site towers, only one offsite PCS powered by a photovoltaic system
would be necessary. The portal container set would be placed away from ecologically
sensitive habitats, possibly near the side of the road on County Road 114, and painted
prior to delivery to minimize visual impacts.

Electrical and communication services for the Advanced Tower (C-28) would be
extended from County Road 114 up an existing, well maintained service road for 564 m.
Lines would be placed in separate trenches co-located with the road. From the service
road, electric and communication lines would tie in to the AP and be supplied by
underground lines approximately 280 m east-southeast to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Advanced Tower would
extend approximately 140 m northwest from the IH.

Electrical and communication services for the Basic Tower (C-29) would be extended
from County Road 37 down an existing, well maintained service road for 2.2 km. Lines
would be placed in separate trenches co-located with the road. From the service road,
electric and communication lines would tie in to the AP and be supplied by
underground lines approximately 597 m northeast to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Basic Tower would
extend approximately 140 m northwest from the IH.

Electrical and communication services for the Basic Tower (C-30) would be extended
from County Road 114 down an existing service road for 463 m. Lines would be placed
in separate trenches co-located with the road. From the service road, electric and
communication lines would tie in to the AP and be supplied by underground lines
approximately 671 m southeast to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Basic Tower would extend
approximately 140 m north from the IH.

The Core site towers, guy wires, and soil arrays would be surrounded with electric
fencing because of active livestock grazing in the area. The electric fencing would protect
both NEON infrastructure and livestock.
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Relocatable Sites

Locations proposed for Relocatable Sites in Domain 10 include the Sterling Relocatable
Site (R-19, Figure 2.D10-2), just west of the Kelly Community Center in the southeast
corner of Logan County, and the Tahosa Valley Site (R-20, Figure2.D10-3) in southwest
Larimer County, Colorado at an elevation of approximately 2,750 m. Each relocatable
tower would have one AP. The APs would be located near the existing electric and
communication service lines.

The proposed location of the Sterling Relocatable Site (R-19, Figure 2.10-2) is near the
southeast corner of Logan County, Colorado at an elevation of approximately 1,400 m.
The proposed Relocatable Site was converted to agricultural use from native shortgrass
species in the past and is now privately owned tilled farmland that is considered prime
farmland when irrigated. The town of Sterling, Colorado, is approximately 23 km
northwest of the Relocatable Site. With a population of nearly 14,000, Sterling is one of
the largest towns in Colorado east of Pueblo (City of Sterling, 2009). Relocatable Site R-
19 would be placed in tilled farmland and no native vegetation would occur at this
location.

Relocatable Tower R-19 would be 11 m in height and would be supported by four 1.1-m
diameter cast-in-place concrete piers. Electrical and communication services for R-19
would originate at the AP on County Road MM and be supplied by underground lines
approximately 229 m west to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 155 m south from the IH.

Relocatable Site R-20 (Figure 2.D10-3) would be in an open meadow in Tahosa Valley on
a disjunct parcel that is part of Rocky Mountain National Park (RMNP). The property is
surrounded by private land and is near the Roosevelt National Forest and the main part
of RMNP. R-20 would be on an open moraine in Tahosa Valley at an elevation of
approximately 2,743 m. It would be located approximately 1.2 km east-northeast of
Longs Peak Ranger Station and less than 0.5 km west of State Highway 7 (south of Lily
Lake and the Twin Sisters Trailhead) at the southern boundary of Larimer County,
Colorado. Relocatable Site R-20 includes subalpine forest, riparian forest and wetlands,
and tundra (GES, 2003) with abundant variations depending upon slope and aspect.
Most sensitive habitats are riparian areas and tundra, where management and
restoration are particularly challenging.

Relocatable Tower R-20 would be approximately 18 m in height and would be placed on
a concrete pad measuring 2.74 m by 3.96 m. Electrical and communication services for
Relocatable Tower (R-20) would originate at the AP on Goblins Castle Road and be
supplied by underground lines extending approximately 57 m south to the IH. The
corridor would be approximately 1.2 m wide. Electric and communication lines would
then be co-located with a 1.5-m wide boardwalk, which would be installed for access
from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Relocatable Tower would extend approximately 216 m south from the IH. The FIU
associated with R-19 would be kept within the NPS property.
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Aquatic Array

One Aquatic Array (A-25, Figure2.D10-3), is proposed for Domain 10. The Aquatic
Array would be placed on Glacier Creek in RMNP, approximately 0.3 km upstream of
Sprague Lake. Glacier Creek is a perennial stream that flows eastward before joining the
Big Thompson River, which flows into the South Platte River in Domain 10. Due to the
high elevation of the Aquatic Array on Glacier Creek, upstream processes that are
typically associated with reduced water quality are nearly non-existent. Glacier Creek
exhibits high water quality and meets its designated uses as identified by the State of
Colorado. Electrical and communication services for A-25 would originate at the
intersection of Sprague Lake Road and Bear Lake Road. Electric and communication
lines would then be placed in separate trenches 1.4 m apart and co-located within the
Sprague Lake Road shoulder. Service would be extended for approximately 497 m to the
Aquatic Array and would be located within previously disturbed areas to the maximum
extent possible.

2.2.3.11 Ecological Domain 11

Domain 11 is the Southern Plains, which extends from the Osage Plains in southern
Kansas and central Oklahoma through the Oaks and Prairies region in central Texas,
continuing into the South Texas Brushlands and Coastal Prairies to the U.S.-mexico
border. The research focus for this domain is the transition zone between the eastern
deciduous forests and the central plains to the west.

The climate in Domain 11 changes from humid to subhumid from the south to the north
due to moisture coming in from the Gulf of Mexico. The humid southern region is
known for hot and humid summers, while the subhumid northern region is known for
humid summers and dry winters (TDWR, 1983). Peak rainfall for Domain 11 occurs
between April and July, with the western portions being somewhat drier.
Thunderstorms are common throughout the year and bring with them heavy rainfall,
destructive winds, tornadoes, and hail.

Domain 11 includes physiographic provinces such as the Central Lowland and a small
section of the Great Plains and Coastal Plains (USGS, 2009x). The topography of Domain
11 is characterized by low rolling hills. The Southern Plains is relatively stable from the
standpoint of seismicity. Throughout the domain, the maximum % pga with a 2 percent
probability of occurrence in 50 years ranges from 4% pga to 12% pga for short wave
motion and 0% pga to 4% pga for long wave motion, with the exception of an area in
south-central Oklahoma where seismic activity is higher (USGS, 2009y).

Core Site

The proposed Core Site for Domain 11 is within the Caddo-Lyndon B. Johnson National
Grassland of Texas (LBJ). The LBJ is located on gently rolling hills at the southern end of
the Cross Timbers Forest ecoregion, approximately 65 km north-northwest of Fort
Worth in Wise County, Texas. LB] is managed by the USDA and provides visitors the
opportunity for camping, hiking, wildlife viewing, fishing, and hunting (USDA, 2009).
The Advanced Tower (C-32, Figure 2.D11-1) and Basic Tower C-33 (Figure 2.D11-1)
would be located near the prairie-woodland interface. Basic Tower C-31 (Figure 2.D11-2)
would be located in grassland. Dominant tree species within forested areas of the LB]
include post oak and blackjack oak, with shin oak, Spanish oak, live oak, Texas ash,
mesquite, Osage orange, and Ashe juniper also being common (TPWD, 2009a).
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Grasslands in the LB] are dominated by little bluestem, big bluestem, Indian grass, and
switchgrass (Hallgren, 2008).

All three towers associated with the Core Site would have APs located near the existing
electric and communication service lines. Each Core Site tower would have an IH,
measuring 1.52 m by 4.88 m by 2.95 m, located within 15 m of the base of the tower.
Given the proximity of the three Core Site towers, only one offsite PCS powered by a
photovoltaic system would be necessary. The portal container set would be placed away
from ecologically sensitive habitats, possibly near the side of the road, and painted prior
to delivery to minimize visual impacts.

Advanced Tower C-32 would be 26 m in height. It would be supported by four 1.5-m
diameter concrete piers. Electric and communication service would originate at the AP
on an unnamed USFS road and be supplied by underground lines approximately 407 m
northwest to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Advanced Tower would extend approximately 162 m
south from the IH.

Basic Tower C-33 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electric and communication service would originate at the AP
on an unnamed USFS road and be supplied by underground lines approximately 107 m
west to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Basic Tower would extend approximately 156 m south
from the IH.

Basic Tower C-31 would be 27 m in height. It would be supported by four 1.5-m
diameter concrete piers. Electric and communication service would originate at the AP
on USFS Road 936 and be supplied by underground lines approximately 280 m
northwest to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Basic Tower would extend approximately 163 m south
from the TH.

Relocatable Sites

Relocatable Sites proposed for Domain 11 include the Klemme Range Research Station
(KRRS) and the University of Oklahoma Biological Station (UOBS). Both sites are located
in Oklahoma.

The proposed KRRS Relocatable Tower (R-21, Figure 2.D11-3) would be placed in
grassland in Washita County in west-central Oklahoma. KRRS, a 631-ha research station,
was donated in 1988 to Oklahoma State University’s Division of Agricultural Science
and Natural Resources by Marvin Klemme (OSU, 2009). KRRS is located in the Rolling
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Red Plains Resource Area of the Central Great Plains Ecological Region, an area
historically defined by expansive grasslands and prairie communities. The natural
vegetation is this area consists of mixed grass plains, shin oak grasslands, and mesquite
grassland plains. Oak mottes are common throughout the various grasslands as well.
The majority of this area is now used primarily for cropland and grazing, with wheat,
sorghum, alfalfa, and cotton being the major agricultural commodities. Fragmentation
and overgrazing are major factors in the loss of natural communities in the region (BLM,
2009b).

Relocatable Tower R-21 would be 33 m in height and would be placed on a concrete pad
measuring 3.1 m by 3.1 m. Electric and communication service would originate at the AP
on N2200 Road and be supplied by underground lines approximately 410 m east to the
IH. The corridor would be approximately 1.2 m wide. Electric and communication lines
would then be co-located with a 1.5-m wide boardwalk, which would be installed for
access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Relocatable Tower would extend approximately 156 m south from the IH.

The location of the proposed UOBS Relocatable Site (R-22, Figure 2.D11-4) is on a
peninsula near the shore of Lake Texoma on the north side of the Oklahoma-Texas
border in Marshall County, Oklahoma. UOBS was established in 1949 for study and
advancements in ecology, evolutionary biology, and field biology (UO, 2009). The OUBS
is located within the Cross Timbers Ecological Region. The Relocatable Tower (R-22)
would be on a previously disturbed area within the facility. The proposed site is
currently vegetated with planted grasses and scattered trees and is regularly
maintained.

Relocatable Tower R-22 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electric and communication service would originate at the AP
on Lakeview Road and be supplied by underground lines approximately 99 m west to
the IH. The corridor would be approximately 1.2 m wide. Electric and communication
lines would then be co-located with a 1.5-m wide boardwalk, which would be installed
for access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Relocatable Tower would extend approximately 156 m south from the IH.

Aquatic Array

Aquatic Arrays are proposed for LB] (A-26, Figure 2.D11-5) and the KRRS (A-27, Figure
2.D11-3) near R-21. A-27 would be located on a tributary of Boggy Creek and A-26
would be located on Pringle Creek, a main tributary to Big Sandy Creek.

A-27 would share an AP with R-21. Power and communication services would be
extended from the AP to A-27.

The proposed Aquatic Array at the LBJ (A-26) would be located on Pringle Creek, 14 km
northwest of the proposed Advanced Tower. Pringle Creek flows in a southeasterly
direction for approximately 14 km, before draining into Big Sandy Creek just northwest
of Alvord, Texas (TSHA, 2009). Big Sandy Creek is on the Texas CWA Section 303d list
of impaired waters due to elevated concentrations of bacteria (TCEQ, 2008). Electrical
and communication services for A-26 would originate 581 m north of the proposed site
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on Buckner Road (CR-1590). Electric and communication lines would be placed together
in a trench and extended underground along a new 1.4-m wide corridor to the Aquatic
Array.

2.2.3.12 Ecological Domain 12

Domain 12 is the Northern Rocky Mountains. Domain 12 encompasses western
Wyoming (Yellowstone National Park area), western Montana, and nearly all of central
and northern Idaho extending to the border with Canada. The research focus for this
domain is ecological responses to global change in suburban areas and areas where little
human activity has occurred.

The Rocky Mountains have variable weather patterns that are continuously changing.
The climate changes as the altitude increases. Summers are typically mild and winters
are cold, with significant snowfall. The average winter temperature is 2.2°C and the
average summer temperature is 15°C, with the warmest days occurring in July,
sometimes reaching as high as 27°C.

The majority of Domain 12 lies within the Rocky Mountain Division physiographic
province (USGS, 2009z). The topography consists of high rugged mountains at
elevations up to 4,400 m. Throughout the domain, the maximum % pga with a 2 percent
probability of occurrence in 50 years ranges from 12 % pga to greater than 160 % pga for
short wave motion and 6 % pga to 80 % pga for long wave motion (USGS, 2009aa).

Core Site

The proposed Core Site for Domain 12 is located on the Wyoming and Montana border
and encompasses 9,592 ha. This site is owned by the NPS (Yellowstone National Park,
30.5 percent), and the USFS (Gallatin National Forest, 63.5 percent), with private
inholdings accounting for 6.0 percent of the area. The proposed Core Site is situated
along a portion of the Yellowstone Northern Range (YNR) and, in combination with the
surrounding Greater Yellowstone Ecosystem (GYE), comprises the largest intact
wildland ecosystem in the lower 48 states.

The YNR encompasses the Yellowstone caldera at the head of the Snake River Plain, as
well as the fault-block mountain ranges that wrap around the caldera to the northeast
and southwest. This large area of mountains and valleys, including the 2,400-m high
Yellowstone Plateau, intercepts winter storms from the west and becomes progressively
drier to the east.

Constraints that must be met for a successful site location include year-round access,
available permitting, land tenure secure for 30 years, air space unimpeded for regular air
survey, and the sites must be minimally managed wildland representative of the domain
in terms of vegetation, soils, landforms, climate, and ecosystem performance. YNP meets
all the restraint criteria where multiple use reserves (e.g. National Forests) only fulfill
some of the criteria and may be greatly modified over a 30 year period.

Two Basic Towers and one Advanced Tower (C-34, C-35, and C-36, Figure 2.D12-1)
would be located less than 0.8 km west of Phantom Lake in Yellowstone National Park.
The proposed towers (C-34, C-35, C-36) would be in a Douglas-fir and snowberry
forested community surrounded by big sagebrush, Idaho fescue, and sticky geranium
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moist non-forested community. Douglas-fir mixed with steppe communities typically
occur at elevations up to 2,300 m. Public electric and telephone lines are near the site.

All three towers associated with the Core Site would be self-supporting, approximately
20 m in height, and would be placed on concrete pads measuring 3.1 m by 4.6 m The AP
would be placed near the existing electric and communication service lines and
constructed so as not to be visible from the Blacktail Plateau Road. Electric and
communication services for the Core Site would originate on Grand Loop Road. Service
lines would be extended underground, or in aboveground conduits, and co-located with
Blacktail Plateau Road for approximately 0.5 km, thereby reaching the AP. Each Core
Site tower would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, located within

15 m of the base of the tower. Given the proximity of the three Core Site towers, only
one offsite PCS powered by a photovoltaic system would be necessary. The portal
container set would be placed away from ecologically sensitive habitats, just outside of
Yellowstone National Park, between the Core Site and Relocatable Tower R-24. It would
be painted prior to delivery to minimize visual impacts.

Electrical and communication services for the Advanced Tower (C-34) would originate
at the AP and be supplied by underground lines, or aboveground lines in conduits,
approximately 232 m west-northwest to the IH. The corridor would be approximately
1.2 m wide. Electric and communication lines would then be co-located for access from
the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The Advanced
Tower would be located approximately 140 m northwest of the IH.

Electrical and communication services for the Basic Tower (C-35) would originate at the
AP and be supplied by underground lines, or aboveground lines in conduits,
approximately 145 m southwest to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Basic Tower would extend
approximately 179 m northwest from the IH.

Electrical and communication services for the Basic Tower (C-36) would originate at the
AP and be supplied by underground lines, or aboveground lines in conduits,
approximately 320 m southwest to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Basic Tower would extend
approximately 203 m northwest from the IH.

Relocatable Sites
Relocatable Sites proposed for Domain 12 include Bozeman (R-23, Figure 2.D12-2) and
Loch Leven (R-24, Figure 2.D12-3); both in south-central Montana.

The Bozeman site is 0.8 km south of the Montana State University Campus in central
Gallatin County. It is in an area of increasing development on the south side of the City
of Bozeman. The proposed Tower R-23 site is in an agricultural field managed by
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Montana State University. The city of Bozeman, with an estimated population of nearly
38,000 in 2007, is the fourth largest city in Montana (City of Bozeman, 2009). Gallatin
County is the fastest growing county in the state (City of Bozeman, 2009).

Relocatable Tower R-23 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electric and communication service would originate at the AP
on South 7t Avenue and be supplied by underground lines, or aboveground lines in
conduits, approximately 47 m east to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 251.5 m from the IH.

The Loch Leven Relocatable Site (R-24) is a camping and fishing area managed by the
Montana Department of Fish and Wildlife. The proposed tower location is just north of
the Loch Leven Recreation Area near the east bank of the Yellowstone River in central
Park County. The proposed Tower R-24 site is located in Paradise Valley, a nearly
treeless valley of the Yellowstone River. Trees are typically confined to the banks of the
Yellowstone River and riparian areas along smaller streams. Paradise Valley vegetation
is dominated by grasses and forbs. Typical forbs include sticky geranium, wheatgrass,
bedstraw, and yellow bean and typical grasses include fescue, Parry’s oatgrass, and
Junegrass (WWE, 2009).

Relocatable Tower R-24 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electric and communication service would originate at the AP
on an unnamed, well maintained, dirt road and be supplied by underground lines, or
aboveground lines in conduits, approximately 40 m west to the IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
the tower and associated arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk for the Relocatable
Tower would extend approximately 201 m from the IH.

Aquatic Array

Two Aquatic Arrays are proposed for Domain 12. Aquatic Array A-28 (Figure2.D12-4)
would be located on Blacktail Deer Creek, approximately 6.2 km upstream from the
Yellowstone River, in the Yellowstone Northern Range of Wyoming. The proposed
Aquatic Array on Blacktail Deer Creek (A-28) would be placed in a scrub-shrub wetland
where temporary flooding frequently occurs National Wetland Inventory [NWI], 2009).
This riparian zone consists primarily of willows and aspen, within the big sagebrush
and Idaho fescue non-forested sagebrush community. Electric and communication
service would originate on an unnamed road, approximately 94.5 m southwest of the
Aquatic Array. Service would be supplied by underground lines buried in a shared
trench along a new 1.4-m wide corridor.

Aquatic Array A-29 (Figure 2.D12-2) would be located on Bozeman Creek,
approximately 0.8 km east of Montana State University in Bozeman. Bozeman Creek is
within the Upper Missouri River basin. It is a cold mountain stream that originates in
the Gallatin National Forest and flows through the City of Bozeman. Bozeman Creek
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fully supports agricultural, drinking water, and industrial uses and partially supports
primary contact recreation but has been assessed as not supporting aquatic life and cold
water fisheries below its confluence with Limestone Creek. The section of Bozeman
Creek below the confluence with Limestone Creek is on the Montana CWA Section
303(d) list of impaired waters (MDEQ), 2006) and the proposed Aquatic Array (A-29)
would be in this impaired section of Bozeman Creek. Electric and communication
service would originate toward the eastern end of East Garfield St., approximately 21 m
north of the Aquatic Array. Service would be supplied by underground lines buried in a
shared trench along a new 1.4-m wide corridor.

2.2.3.13 Ecological Domain 13

Domain 13 is the Southern Rocky Mountains-Colorado Plateau Domain. The Domain
includes southern and eastern Utah, western Colorado, southeast Nevada and northeast
Arizona, and much of New Mexico. The research focus for this domain is the alpine
tundra ecosystem with a focus on urban, suburban, exurban, and rural land use
intensities and contrasts.

Annual precipitation ranges from less than 20 mm in desert areas of the Colorado
Plateau to more than 1,250 mm in the Rocky Mountains; annual maximum temperatures
range from -7 °C to 32 °C.

There are two main physiographic provinces within Domain 13: the Colorado Plateau
and the Basin and Range (USGS, 2009bb). The Middle Rocky Mountains provinces and
the southern-most region of the Wyoming Basin province are also here (USGS, 2009bb).
Topography in Domain 13 is characterized by large gradients, both west to east and
south to north. Elevation ranges from below 1,000 m to over 4,000 m. Domain 13 is
relatively stable from the standpoint of seismic risk, except for its northwestern portion.
The maximum percent peak % pga with a 2 percent probability of occurrence in 50 years
ranges from 12 % pga to 160 % pga for short wave motion and 4% pga to 40 % pga for
long wave motion (USGS, 2009cc). The higher probability areas are near Provo and Salt
Lake City in Utah.

Core Site

The location of the Core Site proposed for Domain 13 is within the Niwot Ridge (NWT)
LTER Site in Colorado and is owned by several governmental entities and directly
affiliated with the University of Colorado, Boulder. NWT encompasses 5,591 ha and
includes an Ameriflux site in the Front Range of the Colorado Rocky Mountains. The
proposed Core Site encompasses two adjacent watersheds, which are both gauged:
Como Creek is a first-order stream with a 501-ha watershed and North Boulder Creek is
a second-order stream with an 839-ha watershed. The area is high-elevation, ranging
from 2,900 m to more than 4,100 m and is bounded on the west by the Continental
Divide.

The proposed site includes alpine tundra, tree line ecotone, oligotrophic alpine lakes,
high-elevation streams, and extensive forested areas with seasonal snowpacks. The three
towers (C-37, C-38, and C-39, Figure 2.D13-1) would be located along Niwot Ridge in the
Roosevelt National Forest, approximately 2.5 km west of Niwot Mountain. Common
vegetation occurring at the proposed Core Site for Domain 13 includes subalpine forest,
riparian forest and wetlands, and tundra (GES, 2003) with abundant variations
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depending upon slope and aspect. Natural runoff tends to be low to medium, with a low
probability of landslides, debris flows, or avalanches except where steep slopes and
unstable geology suggest increased landslide potential. The most sensitive habitats are
riparian areas and tundra, where management and restoration are particularly
challenging. Major uses are research, recreation, and wildlife habitat (USFS, 1996; USFS,
1997a).

Each tower associated with the Core Site would have a dedicated AP. The APs would be
located near the existing electric and communication service lines. Each Core Site tower
would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, located within 15 m of the
base of the tower. Given the proximity of the three Core Site towers, only one offsite PCS
powered by a photovoltaic system would be necessary. The PCS would be placed away
from ecologically sensitive habitats, possibly near the side of the road, and painted prior
to delivery to minimize visual impacts.

Advanced Tower C-37 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electrical and communication services for the Advanced Tower
would be extended from County Road 116 up an existing, well maintained service road.
From the service road, electric and communication lines would tie in to the AP and be
supplied by underground lines approximately 169 m north to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Advanced
Tower would extend approximately 140 m west from the IH.

Basic Tower C-38 would be 51 m in height and it would be placed on a concrete pad
measuring 3.05 m by 4.57 m. Electrical and communication services for the Basic Tower
(C-38) would be extended from County Road 116 up an existing, well maintained
service road. From the service road, electric and communication lines would tie in to the
AP and be supplied by underground lines approximately 331 m northeast to the IH. The
corridor would be approximately 1.2 m wide. Electric and communication lines would
then be co-located with a 1.5-m wide boardwalk, which would be installed for access
from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Basic Tower would extend approximately 140 m west from the IH.

Basic Tower C-39 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electrical and communication services for the Basic Tower
would be extended from County Road 116 up an existing, well maintained service road.
From the service road, electric and communication lines would tie in to the AP and be
supplied by underground lines approximately 123 m north to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Basic Tower
would extend approximately 140 m west from the IH.

NEON FINAL EA 2-59 NOVEMBER 2009



Relocatable Sites

Relocatable Sites proposed for Domain 13 include the Canyonlands Research Station
(CRS) in Utah (R-25, Figure 2.D13-3) and the Fraser Experimental Forest (FEF) in
Colorado (R-26, Figure 2.D13-2).

The CRS Relocatable Tower would be placed 3.2 km north of North Six-Shooter Peak at
an elevation of approximately 1,525 m in San Juan County. CRS is a 400,000-ha site,
affiliated with the USGS, the NPS, and the Bureau of Land Management (BLM) (CRS,
2009). The CRS also has close ties with Brigham Young University, Denver University,
Colorado State University, the University of Colorado (Boulder), and Oregon State
University (CRS, 2009). Plant communities at the proposed Moab Relocatable Site are
representative of the Colorado Plateau and include:

e Lowland, alkaline flats dominated by greasewood, salt bush, and rabbitbrush.
e Grassland steppes dominated by native bunchgrasses, such as Indian ricegrass.
e Riparian zones with willow and cottonwood.

¢ Upland sites covered by blackbrush and sagebrush shrub.

¢ Pifon-juniper woodland dominated by Pifion pine and junipers.

e Farmland dominated by crops and pasture grasses.

Relocatable Tower R-25 would be 11 m in height and would be supported by four 1.1-m
diameter concrete piers. Electric and communication service would originate at the AP,
housing a 130-kW propane primary generator, on SR (State Road) 211 and would extend
through underground lines approximately 37 m southwest to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Relocatable
Tower would extend approximately 140 m west from the IH.

A 130-kW propane-powered primary generator would provide power to R-25. Three
storage containers would be located at the AP. It is expected that two 3,785-liter and one
1,893-liter interconnected tanks would store approximately a 1-week supply of propane.
The tanks would be refueled weekly through surface transport delivery.

The FEF Relocatable Tower would be placed along the St. Louis Trail at an elevation of
approximately 3,525 m. The FEF is managed by the USFS and was established in 1937. A
total of 9,324 ha are utilized as an outdoor research laboratory to study the effects of
management practices on water yield and quality (USFS, 2009¢c). Common vegetation is
representative of subalpine and alpine regions of the Colorado Rocky Mountains, not
unlike that at the proposed Core Site for this domain. Native vegetation consists
primarily of Engelmann spruce and also subalpine fir at higher elevations, on north
slopes, and along streams. Lodgepole pine is the predominant tree at lower elevations
and on drier upper slopes (Popovich, 1993).

Relocatable Tower R-26 would be 51 m in height and would be placed on a concrete pad
measuring 3.05 m by 4.57 m. Electric and communication service would originate at the
AP on an unnamed USFS road and would extend through underground lines
approximately 37 m west to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
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boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 140 m northwest from the IH.

Aquatic Array

Two Aquatic Arrays (A-30 and A-31) are proposed for Domain 13. Aquatic Array A-30
(Figure 2.D13-1), would be located adjacent to the Core Site in the Roosevelt National
Forest at North Boulder Creek just upstream of Silver Lake on property owned by the
City of Boulder. The headwaters of North Boulder Creek (including Silver Lake) provide
more than 40 percent of the city of Boulder’s water supply (City of Boulder, 2007). The
area is closed to public access and surrounding lands are in nearly natural conditions.
These factors result in good water quality in surface waters. The North Boulder Creek
watershed was mined intensively in the past for gold, silver, tungsten, and other metals.
The ore deposits in the greater North Boulder Creek watershed usually contain small
amounts of sulfides, so runoff from old mines and tailings piles is typically not acidic or
metal-rich. Metal concentrations in North Boulder Creek, such as mercury and lead, are
usually low (Murphy et al., 2003). North Boulder Creek is within the “airshed” of the
Denver metropolitan area and receives atmospheric deposition of air pollutants, such as
nitrates and sulfates (Williams and Tonnessen, 2000). Currently, North Boulder Creek
meets all designated uses as defined by the USEPA (CDPHE, 2005). Electric and
communication service would originate at the intersection of Highway 72 and County
Road 116. Service lines would be placed in trenches separated by 1.4 m and co-located
with CR-116. From the point of origin to the proposed Aquatic Array, service would be
extended for approximately 2,190 m northwest.

Aquatic Array A-31 (Figure 2.D13-2) would be located on Fool Creek in the FEF. The
water quality of Fool Creek is influenced by the same factors as discussed for North
Boulder Creek. Even though this watershed is on public lands, the influence of land use
activities, such as mining, clear-cutting, and grazing, on water quality have altered the
condition of this watershed. Fool Creek is a headwater tributary to St. Louis Creek. The
St. Louis Creek watershed, downstream of the proposed Fool Creek Aquatic Array, is
considered at risk (Class II). The Class II designation by USFS means: “the watershed is
functional, but condition is only fair. The watershed condition may be in a downward
trend, or at risk of degradation, or not yet fully recovered from past damage. Recovery is
considered feasible through natural processes with added protection or with minimal
capital investments” (USFS, 1997b). Electric and communication service would originate
on County Road 730, approximately 190.5 m northwest of the Aquatic Array. Service
would be supplied by underground lines buried in separate trenches along a new 1.4-m
wide corridor.

2.2.3.14 Ecological Domain 14

Domain 14 is the Desert Southwest (DSW) and extends north from the Mexico border
across the states of New Mexico, Arizona, and California. It is defined by its seasonality
of precipitation, which results in differential periods of water availability that define the
three DSW deserts (the Mojave, the Chihuahuan, and the Sonoran). The Mojave is
dominated by winter precipitation, the Chihuahuan by summer precipitation, and the
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Sonoran is intermediate. The research focus for this domain is the desert ecosystem and
impacts from urbanization.

All of the proposed Domain 14 NEON Sites are within the physiographic region known
as the Basin and Range (USGS, 2009dd). Topography in Domain 14 is characterized by
long mountain ranges separated by long, flat valleys (USGS, 2009dd). Much of the Basin
and Range Province is fairly unstable in terms of seismicity. The maximum percent peak
% pga with a 2 percent probability of occurrence in 50 years ranges from 4 % pga to 80 %
pga for short wave motion and 8% pga to 320 % pga for long wave motion with the
highest percentages occurring within and near California (USGS, 2009ee).

Core Site

The Core Site proposed for Domain 14 is within the Santa Rita Experimental Range
(SRER) in Arizona. The SRER encompasses 21,008 ha and is located mid-way within the
domain approximately 50 km south of the rapidly developing Phoenix-Tucson
Megapolitan area. The SRER was the first USDA facility dedicated to conducting
research on dryland vegetation dynamics and land use impacts such as grazing. The
advanced and both Basic Towers (C-40, C-41, and C-42, Figures 2.D14-1 and 2.D14-2)
would be located within the SRER.

The SRER has winter and summer precipitation inclusive of both Mojave and
Chihuahuan ecosystems. It includes both desert scrub and grassland vegetation, which
together account for 90 percent of DSW vegetation. The SRER spans a gradient that
extends from riparian/desert floor to coniferous forest. It is situated across multiple soil
series and on geomorphic surfaces including fluvial bajadas, mountain fronts, and sky
island mountains.

All three towers associated with the Core Site and both Relocatable Towers would be
approximately 11 m in height and would be supported on four 1.1-m diameter concrete
piers. All three towers associated with the Core Site, as well as both Relocatable Towers,
would have an AP. The AP would be placed near the existing electric and
communication service lines. Each Core Site tower and Relocatable Tower would have
an IH, measuring 1.52 m by 4.88 m by 2.95 m, located within 15 m of the base of the
tower. Given the proximity of the three Core Site towers, only one offsite PCS powered
by a photovoltaic system would be necessary. The portal container set would be placed
away from ecologically sensitive habitats, possibly near the side of the road, and painted
prior to delivery to minimize visual impacts.

Electrical and communication services for the Advanced Tower (C-40) would originate
at the AP on Kolb Road and be supplied by underground lines approximately 256 m
south to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Advanced Tower would extend approximately 151 m
southeast from the IH.

Electrical and communication services for the Basic Tower (C-41) would originate at the
AP on Road 411 and be supplied by underground lines approximately 581 m south to
the IH. The corridor would be approximately 1.2 m wide. Electric and communication
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lines would then be co-located with a 1.5-m wide boardwalk, which would be installed
for access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. The boardwalk for
the Basic Tower would extend approximately 151 m southeast from the IH.

Electrical and communication services for the Basic Tower (C-41) would originate at the
AP on S. Helvetia Road and be supplied by underground lines approximately 500 m
northwest to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Basic Tower would extend approximately 151 m southeast
from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 14 include the Jornada Basin (JB LTER) site in
New Mexico and The Central Arizona - Phoenix Long-Term Ecological Research (CAP
LTER Urban site in Arizona.

The JB LTER (R-27, Figure 2.D14-4) site is highly representative of the domain, has large
spatial extent, a long-term history of research, existing sensor networks, baseline
monitoring, and experimentation. The JB LTER is managed by the USDA and New
Mexico State University. It is located approximately 25 km northeast of Las Cruces, New
Mexico in north-central Dofia Ana County. The vegetative composition in the JB LTER is
similar to that of SRER. Typical vegetation for this region of the Chihuahuan Desert
includes whitethorn acacia, viscid acacia, lechuguilla, New Mexico agave, desert
marigold, stingleaf, Christmas cactus, desert rosemallow, and desert poppy (UTEP,
2009).

Electrical and communication services for the Relocatable Tower (R-27) would originate
at the AP on County Road E080 and be supplied by underground lines approximately
183 m east to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Relocatable Tower would extend approximately 91 m
southwest from the IH.

R-28 (Figure 2.D14-3) would be located on the CAP LTER in northwest Pinal County less
than 325 m south of Weekes Wash. This location is on the eastern outskirts of metro-
Phoenix. The City of Phoenix is currently home to over 1.5 million people and is one of
the fastest growing cities in the U.S. (City of Phoenix, 2009). The CAP LTER is managed
by Arizona State University (ASU) and was established to monitor the effects of
urbanization on desert ecology by ASU students and researchers. Much of the CAP
LTER is covered by exposed soil (CAP LTER, 2009a). Vegetation found near the
proposed R-28 site at CAP LTER includes typical Sonoran Desert communities of
creosote bush, triangle-leaf bursage, and brittle brush (CAP LTER, 2009a, 2009b, 2009c,
2009d). In riparian communities along perennial streams, common vegetation includes a
thick cover of species such as Fremont cottonwood, Goodding's willow, Arizona
sycamore, and saltcedar, an aggressive invasive species (CAP LTER, 200%).
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Electrical and communication services for the Relocatable Tower (R-28) would originate
at the AP on North Ironwood Road and be supplied by underground lines
approximately 133 m east to the IH. The corridor would be approximately 1.2 m wide.
Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 140 m east-southeast from the IH.

STREON Site

The STREON Site (S-33, Figure 2.D14-5) proposed for Domain 14 is Sycamore Creek,
approximately 1 km upstream from Otero Canyon in Maricopa County, Arizona.
Sycamore Creek is associated with the Lower Verde watershed in the Verde River Basin.
The STREON Site is located in the southwest region of the Tonto National Forest, which
is the fifth largest forest in the United States and is managed by the USFS. Sycamore
Creek is a perennial stream and a major tributary of the Verde River (UofA, 2009a).
Because of the limited amount of rainfall in the region, snowmelt from the northern
mountains is a major source of water in Sycamore Creek. Sycamore Creek is not
included on the Arizona CWA Section 303(d) list of impaired waters (ADEQ, 2004).
Typical vegetation in Sycamore Creek’s riparian corridor includes mesquites, acacias,
saltcedar, foothills palo verde, Fremont cottonwood, Goodding’s willow, and Arizona
sycamore (UofA, 2009b). Beyond the riparian corridor, the vegetation is more typical of
the desert communities described above (UofA, 2009b).

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system on Highway 87. The electric and communication service
would be supplied by underground lines in trenches for approximately 487 m.

2.2.3.15 Ecological Domain 15

Domain 15, the Great Basin, ranges from southern Nevada extending to the east into
Utah and Wyoming, west to the California/Nevada border, and north through
southeastern Idaho, eastern Oregon, and eastern Washington to the border with Canada.

The climate characteristic of Domain 15 is cool moist air flowing westerly from the
northern Pacific Ocean where it is intercepted by the Sierra Nevadas and the Cascades.
These mountains create very dry conditions for the Intermountain Region. The overall
climate of the Intermountain Region is arid to semiarid, with cool, moist winters and
hot, dry summers. In the extreme northern and western parts of the domain, nearly all
precipitation occurs from fall through spring. In southern and eastern parts of the
domain, equal amounts of precipitation may fall in the winter and summer.

The Great Basin is located in the Intermountain Region between the Cascade and Sierra
Nevada Mountains on the west and the Rocky Mountains on the east. Two main
physiographic provinces are included in Domain 15: the Basin and Range and the
Columbia Plateau (USGS, 2009ff). The topography of the Great Basin can be described as
a series of parallel, alternating basins and mountain ranges that have no outlet to the sea.
Scattered low mountains are key topographic characteristics of the Columbia Plateau.
Throughout the domain, the maximum % pga with a 2 percent probability of occurrence
in 50 years ranges from 3% pga to 40% pga for short wave motion and 6% pga to 80%
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pga for long wave motion, with the exception of small areas along the Nevada-
California border where seismic activity is higher (USGS, 2009gg).

Core Site

The proposed Core Site for Domain 15 is within the Onaqui-Benmore Experiment
Station in southeast Tooele County, Utah. The proposed Core Site is 100 km southwest
of Salt Lake City, Utah and is owned and managed by the BLM.

The Onaqui-Benmore site is characteristic of the Great Basin Domain climate, landforms,
vegetation, disturbance regimes, and fauna. The Great Basin Domain climate is
controlled by the mountains that surround most of the domain and is among the driest
regions of the U.S. The climate of the Intermountain Region is arid to semiarid, with
cool, moist winters and hot, dry summers. The three Core Site towers (C-43, C-44, and C-
45, Figure 2.D15-1) for the Onaqui-Benmore site would be located in Rush Valley, north
of the Pony Express Overland Stage Route, and near East Faucet Creek. The Advanced
Tower would be approximately 2.4 km east of the Faucet Pony Express Station Historic
Marker, and the two Basic Towers would be located 3.2 km east of the Advanced Tower.

The Core site has sagebrush steppe habitat that transitions into juniper woodland. The
Advanced Tower (C-43) would be within the Wyoming big sage ecological type (NRCS
2009), which is dominated by sagebrush with a cheatgrass understory. Basic Tower C-44
would be located in an area burned at least once in the past that has been planted with
crested wheatgrass. The predominant vegetation type in the area proposed for Basic
Tower C-45 is juniper woodland with some sagebrush.

The Advanced Tower (C-43) and Basic Tower C-44 would be 11 m in height and Basic
Tower C-45 would be 15 m in height. All three Core Site towers would be supported on
four 1.1-m diameter concrete piers. All three towers associated with the Core Site, as
well as both Relocatable Towers, would have an AP. The AP would be placed near the
existing electric and communication service lines. Each Core Site tower and Relocatable
Tower would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, typically located
within 15 m of the base of the tower. Given the proximity of the three Core Site towers,
only one offsite PCS powered by a photovoltaic system would be necessary. The portal
container set would be placed away from ecologically sensitive habitats, possibly near
the side of the road, and painted prior to delivery to minimize visual impacts.

Electrical and communication services for the Advanced Tower (C-43) would originate
at the intersection of Faust Road and Highway 36. From the point of origin, the electric
and communication lines would be placed in separate trenches underground and co-
located to an existing unnamed road for approximately 2,333 m until reaching the AP.
From the AP, service would be supplied by underground lines approximately 320 m
southwest to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk to the Advanced Tower would extend approximately 140 m
northwest from the IH.

Electrical and communication services for the Basic Tower (C-44) would continue for
another 3,018 m west from the AP associated with the Advanced Tower (C-43) until
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reaching the Basic Tower (C-44) AP. From the AP, service would be supplied by
underground lines approximately 102 m to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Basic Tower (C-44)
would extend approximately 318 m from the IH.

Electrical and communication services for the Basic Tower (C-45) would continue for
another 3,589 m west from the AP associated with the Advanced Tower (C-43) until
reaching the Basic Tower (C-45) AP. From the AP, service would be supplied by
underground lines approximately 184 m southwest to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Basic Tower (C-45)
would extend approximately 140 m northwest from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 15 include Murray City, Utah (R-29, Figure
2.D15-2), a suburb of Salt Lake City, and the Red Butte Canyon site (R-30, Figure 2.D15-
3) in northeast Salt Lake County, approximately 2.6 km northeast of the edge of the city.

The proposed Murray City Tower would be placed north of the Murray Parkway Golf
Course and Riverview Park in an urban area that is wedged between an electric
substation and a TV station. The site is privately owned and located less than 60 m north
of a residential neighborhood. Murray City is a suburb of Salt Lake City. It was
established by Morman pioneers in 1847 and in 2005 reported a population of 46,300
(Murray City, 2009). There is no native vegetation remaining at this location. Based on
the most recent aerial imagery available, the existing vegetation at this location appears
to be maintained grass, shrubs, and ornamental trees planted for privacy (GoogleEarth,
2009).

Relocatable Tower R-29 would be 15 m in height and supported by four 1.1-m diameter
concrete piers. Electrical and communication services for the Relocatable Tower (R-29)
would be extended from an existing source on Bullion Street, 99 m south to the AP.
From the AP, service would be supplied by underground lines approximately 29 m east
to the IH. The corridor would be approximately 1.2 m wide. Electric and communication
lines would then be co-located with a 1.5-m wide boardwalk, which would be installed
for access from the IH to the tower and associated arrays. From the IH, the electrical and
communication lines would extend approximately 34 m to the tower. The boardwalk for
the Relocatable Tower would extend approximately 55 m from the IH.

Red Butte Canyon is a fully protected USFS watershed with a history of ecological,
aquatic, and climatic studies. This site contains both a stream and reservoir. Red Butte
Canyon spans a 1,600-m to 2,300-m elevation gradient and is characteristic of Great
Basin watersheds. The site is located along Red Butte Creek, northeast of Red Butte
Reservoir. The Red Butte Canyon Relocatable Tower would be placed in the Red Butte
Canyon Research Natural Area (RNA) of Utah. The lower canyon, where the proposed
Relocatable Site (R-30) would be located, is dominated by cheatgrass and sagebrush,
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which transitions into a shrub woodland dominated by gamble oak and bigtooth maple
(Ehleringer et al., 1992).

Relocatable Tower R-30 would be 26 m in height and supported by four 1.5-m diameter
concrete piers. Electrical and communication services for the Relocatable Tower (R-30)
would originate at the AP on Red Butte Canyon Road and be supplied by underground
lines approximately 20 m northwest to the IH. The corridor would be approximately
1.2 m wide. Electric and communication lines would then be co-located with a 1.5-m
wide boardwalk, which would be installed for access from the IH to the tower and
associated arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Relocatable Tower would
extend approximately 292 m from the IH.

Aquatic Array

The Aquatic Array (A-35, Figure 2.D15-3) proposed for Domain 15 would be co-located
with the Red Butte Canyon Relocatable Tower along Red Butte Creek. Common
vegetation includes cheatgrass and sagebrush, which transitions into shrub woodland
dominated by gamble oak and bigtooth maple in the immediate vicinity of the proposed
Aquatic Array (A-35) site. The riparian zone is dominated by bigtooth maple, box elder,
and water birch (Ehleringer et al., 1992). Water quality in Red Butte Creek meets Utah
water quality standards for its designated uses. The water is strongly buffered from
weathering of carbonate minerals. Concentrations of inorganic nitrogen species in
stream water tend to be lower than those observed in precipitation, indicative of the
pristine condition of the basin (USGS, 2000b). Electric and communication service would
originate on Red Butte Canyon Road, approximately 35 m east of AP associated with
Relocatable Tower R-30. From the road, service would be extended south by
underground lines buried in a shared trench along a new 1.4-m wide corridor for
approximately 32 m.

2.2.3.16 Ecological Domain 16

Domain 16 is the Pacific Northwest, which extends from northern California to
southeast and southern Alaska. Warm, dry summers and mild, wet winters are common
and strong west-to-east gradients of precipitation and temperature are controlled by the
mountainous terrain, extending from the coastal fog belt to the dry east side of the
mountains where conifer forests give way to drier vegetation types. The research focus
for this domain is the ecologies of the west-side Pacific Northwest forests and impacts
from silviculture.

Within the continental U.S., Domain 16 is within the Pacific Border physiographic
province (USGS, 2009hh). The long peninsula of southwest Alaska lies within Domain
16. The Aleutian Range, an extension of the Alaska Range, extends southwestward along
the peninsula. Some areas along the upper slopes of these southwestern mountain
ranges are covered in glaciers (USGS, 2009hh).

Domain 16 is relatively unstable with regard to seismicity. Throughout the domain, the
maximum % pga with a 2 percent probability of occurrence in 50 years ranges from 12%
pga to 260% pga for short wave motion and 10% pga to 165% pga for long wave motion,
where the highest activity is expected along the California and Alaska coastlines (USGS,
2009ii, Wesson et al., 2007).
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Core Site

The proposed Core Site for Domain 16 is within the Wind River Experimental Forest
(WREF) in Skamania County in southern Washington. The site was formally dedicated
to scientific and educational use in 1932 and ecological research on WREF dates to 1908.
The WREEF totals 4,280 ha and is managed by the USFS Gifford Pinchot National Forest
and Pacific Northwest Research Station for research and education in cooperation with
the University of Washington.

The Advanced Tower (C-46) and Basic Towers (C-47 and C-48) would be placed west of
the Wind River Information Center on the Gifford Pinchot National Forest. Advanced
Tower C-46 (Figure 2.D16-1) would be approximately 0.8 km north of the Trout Creek
Trailhead. Basic Tower C-47 (Figure 2.D16-1) would be approximately 1.0 km south of
this trailhead. Basic Tower C-48 (Figure 2.D16-1) would be approximately 3.0 km west of
this trailhead near the proposed location of Aquatic Array A-36, at Planting Creek in the
Gifford Pinchot National Forest. The locations proposed for Advanced Tower C-46, and
Aquatic Array A-36 would be in a protected research forest with a natural undisturbed
old growth forest ecosystem in transition from Douglas-fir to western hemlock. Basic
Tower C-47 would be in 100-year old forest naturally regenerating from fire. Basic
Tower C-48 would be located in 40-year old second-growth forest. The dominant
common vegetation on WREF includes Douglas-fir and western hemlock. Other
common species include: Pacific silver fir, grand fir, western red cedar, and western
white pine (Loescher, 2008). The understory at WREF is composed primarily of salal,
Oregon grape, huckleberry, vine maple, bracken fern, vanilla leaf, queencup beadlily,
beargrass, and twinflower (USFS, 2007). Proposed Advanced Tower C-46 would be in a
500-year-old forest stand dominated by Douglas-fir and western hemlock, with the
tallest trees reaching 67 m (Organization of Biological Field Stations, 2009).

All three towers associated with the Core Site, as well as both Relocatable Towers,
would have an AP. The AP would be placed near the existing electric and
communication service lines as possible. Each Core Site tower and Relocatable Tower
would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, typically located within 15 m
of the base of the tower. Given the proximity of the three Core Site towers and both
Relocatable Towers, only one offsite PCS powered by a photovoltaic system would be
necessary. The portal container set would be placed away from ecologically sensitive
habitats, possibly near the side of the road, and painted prior to delivery to minimize
visual impacts.

The Advanced Tower (C-46) would be placed on the existing Canopy Crane, an 87-m tall
research crane which is a research tool operated by the USFS and the University of
Washington. No new tower would be constructed at the Advanced Tower site; however,
an IH and AP would be placed at this site. Electric and communication services for the
Advanced Tower would originate at the AP on National Forest Development Road 400
and be supplied by underground lines approximately 616 m north to the IH. The
improved corridor would be approximately 1.2 m wide. Electric and communication
lines would then be co-located with a new 1.5-m wide boardwalk, which would be
installed for access from the IH to the tower and associated arrays. From the IH, the
electrical and communication lines would extend approximately 15 m to the tower. The
boardwalk for the Advanced Tower would extend approximately 218 m from the IH.
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Basic Tower C-47 would be 90 m in height and would be placed on a concrete pad
measuring 8 m by 8 m. Electrical and communication services for the Basic Tower (C-47)
would originate at Hemlock Road. From the point of origin, the electric and
communication lines would be placed in separate trenches underground and co-located
with National Forest Development Road 412 for approximately 4.8 km until reaching the
AP. From the AP, service would be supplied by underground lines approximately 137 m
north to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Basic Tower would extend approximately 140 m
northwest from the IH.

Basic Tower C-48 would be 90 m in height and would be placed on a concrete pad
measuring 8 m by 8 m. Electrical and communication services for the Basic Tower (C-48)
would originate at the intersection of National Forest Development Roads 4306 and
4309. From the point of origin, the electric and communication lines would be placed in
separate trenches underground and co-located with National Forest Development Road
4309 for approximately 2.6 km until reaching the AP. From the AP, service would be
supplied by underground lines approximately 186 m south to the IH. The corridor
would be approximately 1.2 m wide. Electric and communication lines would then be
co-located with a 1.5-m wide boardwalk, which would be installed for access from the
IH to the tower and associated arrays. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The boardwalk for the Basic Tower
would extend approximately 140 m northwest from the IH.

Relocatable Sites

Relocatable Sites proposed for Domain 16 include Thyme Unit 1 (R-32, Figure 2.D16-3)
and Good Seed Unit 2 (R-31, Figure 2.D16-2). Thyme Unit 1 is located 2.6 km south of
Elkhorn Mountain and Good Seed Unit 2 is approximately 2.9 km east-southeast of
Dole, Washington. Both of these locations are in maturing forest between 50 and

60 years of age, within the Gifford Pinchot National Forest. Both proposed Relocatable
Towers would be in stands dominated by Douglas-fir, with small components of
western red-cedar, western hemlock, Pacific silver fir, red alder, and big leaf maple
occurring in natural openings and along larger streams. The understory is composed
primarily of salal, salmonberry, blackberry, sword fern, huckleberry, vine maple,
bracken fern, maidenhair fern, Oregon oxalis, and vanilla leaf (WDNR, 2006 and WDNR,
2001).

Relocatable Tower R-31 would be 90 m in height and would be placed on a concrete pad
measuring 8 m by 8 m. Electrical and communication services for Relocatable Tower (R-
31) would originate on Forest Road L1210. From the point of origin, the electric and
communication lines would be placed in separate trenches underground and co-located
with a cleared path for approximately 6 m until reaching the AP. From the AP, service
would be supplied by underground lines approximately 61 m northeast to the IH. The
corridor would be approximately 1.2 m wide. Electric and communication lines would
then be co-located with a 1.5-m wide boardwalk, which would be installed for access
from the IH to the tower and associated arrays. From the IH, the electrical and
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communication lines would extend approximately 15 m to the tower. The boardwalk for
the Relocatable Tower would extend approximately 140 m east-northeast from the IH.

Relocatable Tower R-32 would be 90 m in height and would be placed on a concrete pad
measuring 8 m by 8 m. Electrical and communication services for the Relocatable Tower
(R-32) would originate at the AP on NE Vinemaple Road and be supplied by
underground lines approximately 1.6 km southeast to the IH. The corridor would be
approximately 1.2 m wide. Electric and communication lines would then be co-located
with a 1.5-m wide boardwalk, which would be installed for access from the IH to the
tower and associated arrays. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. The boardwalk for the Relocatable Tower
would extend approximately 140 m northwest from the IH.

Aquatic Array

The proposed Aquatic Array (A-36, Figure 2.D16-1) would be south of the proposed
location of Basic Tower C-48 on Planting Creek, a tributary to Trout Creek in the Gifford
Pinchot National Forest. Trout Creek is on the Washington CWA Section 303(d) list of
impaired waters for elevated levels of fecal coliform bacteria, elevated temperature, low
concentrations of dissolved oxygen, and pH (NRCS, 2006).Vegetative communities
surrounding A-36 would be similar to those identified near the Core Site tower
locations. The Aquatic Array would require a dedicated offsite PCS powered by a
photovoltaic system because it is not near any of the towers. The portal container set
would be placed away from ecologically sensitive habitats, possibly near the side of the
road, and painted prior to delivery to minimize visual impacts. Electric and
communication service would originate at the IH associated with C-48. From the IH,
service would be extended southeast by underground lines buried in a shared trench
along a new 1.4-m wide corridor for approximately 162 m.

STREON Site

The location of the proposed STREON Site (5-37, Figure 2.D16-4) for Domain 16 is in
Watershed 2 of the H.]. Andrews Experimental Forest in northeast Lane County,
Oregon, approximately 1.2 km northeast of the H.J. Andrews Monument. The Andrews
Forest contains a fifth-order stream network that feeds into the McKenzie River, which
forms a neatly increasing gradient of stream size to the Pacific. The sequence of stream
and riparian conditions and processes here is representative of many mountain-to-
lowland river gradients across the western U.S.

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system on National Forest Development Road 1506. The electric
and communication service would be supplied by underground lines in separate
trenches for approximately 1,000 m. Lines would be co-located with National Forest
Development Road 300.

2.2.3.17 Ecological Domain 17

Domain 17 is the Pacific Southwest and is entirely within the state of California. It
extends from the Baja California border to the Shasta National Forest, excluding the
southeastern desert and the northwestern mountains. There are significant contrasts in
the climate of Domain 17, largely due to the physiographic diversity within this region.
The domain includes the California Coastal Range, the Central Valley, and the Sierra
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Nevada Mountains. It also includes the California Trough and the Lower California
Province (USGS, 2009j)).

The climate of central coastal California is Mediterranean, characterized by wet, cool
winters and dry, hot summers (USGS, 2009jj). Along the Pacific Border, the climate is
considered Temperate-Oceanic: adequate annual precipitation and mostly cloudy
conditions with moderate summers and mild winters (USGS, 2009jj). The final major
climatic division in Domain 17 is the Highland-Altitude. It is characteristic of the Sierra
Nevadas and the Cascades. Highland-Altitude climate brings heavy rain and snow to
the mountains and accounts for significant temperature ranges between day and night
(USGS, 2009j)).

Domain 17 is unstable with regard to seismicity. Throughout the domain, the maximum
% pga with a 2 percent probability of occurrence in 50 years ranges from 32% pga to
320% pga for short wave motion and 14% pga to 80% pga for long wave motion, where
the highest activity is expected along the coastline (USGS, 2009kk).

Core Site

Proposed Basic Tower C-51 (Figure 2.D17-1) would be 1.6 km south-southwest of
Courtright Reservoir, in the Sierra National Forest in central Fresno County, less than
20 km from the proposed Basic Tower C-50. Proposed Basic Tower C-50 (Figure 2.D17-2)
would be within the Kings River Experimental Watershed (KREW) in the San Joaquin
Experimental Range of California (SJER). The SJER was established in 1934 for the study
of land management in Fresno County. After multiple land expansions, the SJER now
encompasses approximately 1,839 ha and is managed cooperatively by the Pacific
Southwest Research Station, the Regents of the California, Division of Agriculture and
Natural Resources, and the Agricultural Foundation of California State University,
Fresno (USFS, 2009¢). Proposed Advanced Tower C-49 (Figure 2.D17-3) would be
located 1.1 km southwest of Glen Meadow Creek in the Sierra National Forest in
western Madera County.

Vegetation at the proposed Core Site tower locations (C-49, C-50, and C-51) is
characterized as a mosaic of grasslands, oak-pine woodland, and chaparral shrubs. The
canopy cover is sparse and the climate results in an open understory. Dominant tree
species include blue oak, interior live oak, and foothill pine. Chaparral shrub species
grow either individually or in thick clumps. Common species include wedgeleaf
ceanothus, chaparral whitethorn, holly-leaf coffeeberry, hoary coffeeberry, and
Mariposa manzanita. Grasslands generally dominate areas with thin overstory and
consist primarily of perennial grasses, annual grasses, rushes and sedges, and native
forbs (Purcell et al., 2007).

All three towers associated with the Core Site, as well as both Relocatable Towers,
would have an AP. The AP would be placed near the existing electric and
communication service lines as possible. Each Core Site tower and Relocatable Tower
would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, typically located within 15 m
of the base of the tower. Given the proximity of the three Core Site towers and both
Relocatable Towers, only one offsite PCS powered by a photovoltaic system would be
necessary. The portal container set would be placed away from ecologically sensitive
habitats, possibly near the side of the road, and painted prior to delivery to minimize
visual impacts.
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Advanced Tower C-49 would be 20 m in height and would be supported on four 1.5-m
diameter cast-in-place concrete piers. Electrical and communication services for C-49
would originate at the intersection of Road 8063 and an unnamed road. From the point
of origin, the electric and communication lines would be placed in separate trenches
underground and co-located with the unnamed road for approximately 1.86 km until
reaching the AP. From the AP, service would be supplied by underground lines
approximately 30 m northeast to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for the Tower (C-49) would extend
approximately 140 m northwest from the IH.

Basic Tower C-50 would be 40 m in height and would be placed on a concrete pad
measuring 3.05 m by 3.66 m. Electrical and communication services for C-50 would
originate at the intersection of Dinky Creek Road and Providence Creek Road. From the
point of origin, the electric and communication lines would be placed in separate
trenches underground and co-located with Providence Creek Road and an unnamed
road for approximately 2.9 km until reaching the AP. From the AP, service would be
supplied by underground lines approximately 69 m south to the IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
the tower and associated arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk for C-50 would extend
approximately 140 m northwest from the IH.

Basic Tower C-51 would be 40 m in height and would be placed on a concrete pad
measuring 3.05 m by 3.66 m. Electrical and communication services for C-51 would
originate at the intersection of Courtwright Way and an unnamed access road. From the
point of origin, the electric and communication lines would be placed in separate
trenches underground and co-located with the unnamed road for approximately 2.6 km
until reaching the AP. From the AP, service would be supplied by underground lines
approximately 38 m northeast to the IH. The corridor would be approximately 1.2 m
wide. Electric and communication lines would then be co-located with a 1.5-m wide
boardwalk, which would be installed for access from the IH to the tower and associated
arrays. From the IH, the electrical and communication lines would extend
approximately 15 m to the tower. The boardwalk for C-51 would extend approximately
140 m northwest from the IH.

Relocatable Sites

The Relocatable Sites proposed for Domain 17 are also in Fresno County within the
Sierra National Forest. One Relocatable Site (R-33, Figure 2.D17-4) would be placed in
the KREW -Providence 400 m north of Soaproot Saddle in the Shaver Lake Quadrang]e,
less than 7 km southwest of proposed Basic Tower C-50

Relocatable Tower R-33 would be 51 m in height and would be placed on a concrete pad
measuring 3.05 m by 4.57 m. Electrical and communication services for the Relocatable
Tower (R-33) would originate on Big Creek Road. From the point of origin, the electric
and communication lines would be placed in separate trenches underground and co-
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located with Big Creek Road and an existing access path for 3.2 km until reaching the
AP. From the AP, service would be supplied by underground lines approximately 32 m
northeast to the IH. The corridor would be approximately 1.2 m wide. Electric and
communication lines would then be co-located with a 1.5-m wide boardwalk, which
would be installed for access from the IH to the tower and associated arrays. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. The boardwalk for the Relocatable Tower would extend approximately 140 m
east-northeast from the IH.

The second Relocatable Site (R-34, Figure 2.D17-5) would be placed at Patterson
Mountain in the Teakettle Experimental Forest (TEF), Sierra National Forest. TEF is a
1,300-ha experimental forest that was established in the 1930s for the purpose of
studying watershed management issues (USFS, 2009d). The TEF is located at higher
elevations in the Sierra National Forest where the vegetation community is
predominantly coniferous. Dominant species include red fir, white fir, sugar pine,
Jeffery pine, Western white pine, California incense-cedar, mountain hemlock, and
Western juniper. Isolated wet and dry meadow habitats are also present. Common wet
meadow species include California false hellebore, arrowleaf ragwort, and bigleaf
lupine. Dry meadows are dominated by Bolander's milkvetch (USDA, 1990; Griffin,
1975).

Relocatable Tower R-34 would be 60 m in height and would be placed on a concrete pad
measuring 3.05 m by 4.57 m. Electrical and communication services for the Relocatable
Tower (R-34) would originate at a power pole on McKinley Grove Road. From the point
of origin, the electric and communication lines would be placed in separate trenches
underground and co-located with McKinley Grove Road and an unnamed access road
for approximately 10.8 km until reaching the AP. From the AP, service would be
supplied by underground lines approximately 104 m east to the IH. The corridor would
be approximately 1.2 m wide. Electric and communication lines would then be co-
located with a 1.5-m wide boardwalk, which would be installed for access from the IH to
the tower and associated arrays. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower. The boardwalk for the Relocatable
Tower would extend approximately 140 m east-northeast from the IH.

Aquatic Array

The proposed Aquatic Array (A-39, Figure 2.D17-2) for KREW is on Providence Creek in
the Sierra National Forest, which flows into Big Creek, a tributary of the Kings River.
The Aquatic Array would be approximately 2 km south-southwest of the proposed
Advanced Tower (C-50). Big Creek flows into the Kings River at the Pine Reservoir. The
streams in this area meet their designated uses and none are included on the California
CWA Section 303(d) list of impaired waters. Electric and communication service would
originate at the AP associated with Core Site Tower C-53. From the AP, service would be
extended southwest by underground lines buried in separate trenches and co-located
with an unnamed road for approximately 6.9 km.

STREON Site

The proposed STREON Site (S-40, Figure 2.D17-5) for Domain 17 is on Teakettle Creek
in the TEF near Shaver Lake, California, which is located in the Kings River drainage of
the Sierra National Forest. The STREON Site would be approximately 2 km south-
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southeast of the proposed Relocatable Tower (R-34). The streams in this area meet their
designated uses and none are included on the California CWA Section 303(d) list of
impaired waters.

The STREON hut would measure 2.4 m by 2.4 m. It would connect to the existing power
and communications system on McKinley Grove Road. The electric and communication
service would be supplied by underground lines in separate trenches. Electric lines
would extend approximately 8.7 km and communication lines would extend
approximately 5.5 km. Lines would be co-located with McKinley Road and an unnamed
access road.

2.2.3.18 Ecological Domain 18

Domain 18 is the Tundra of northern Alaska. It is typically referred to as “arctic tundra”
because it lies above the Arctic Circle. It includes western and northern Alaska. This
domain is characterized by areas of poorly drained, treeless plains interspersed with
thaw ponds, lakes, rolling hills, and plateaus grading from the coastal plain to the
uplifted sedimentary rock of the Brooks Range to the south. This area receives so little
precipitation that it is described as a cold desert. The arctic tundra is underlain by
permafrost.

Domain 18 has a low Arctic climate with an average annual temperature of -8°C. During
warmer summer months, the temperature may reach 10°C; and, in the coldest months of
winter, temperatures average -20°C. Snow accumulations may reach depths of 30 cm
(Arctic LTER Project at Toolik Lake, 2007).

The topography and geology of Domain 18 are uniform from west to east because the
Lisburne Limestone Formation appears at the surface along the front of the Brooks
Range from the Beaufort Sea on the west to the Canadian Border on the east (Arctic
LTER Project at Toolik Lake, 2007). The Brooks Range is the northern terminus of the
Rocky Mountains. The arctic tundra is much more stable in terms of seismicity than the
remainder of Alaska. Throughout Domain 18 the maximum % pga with a 2 percent
probability of occurrence in 50 years ranges from 3% pga to 29% pga for short wave
motion and 3% pga to 64% pga for long wave motion, where the highest activity is
expected along the Brooks Range (Wesson et al., 2007).

Core Site

The proposed Core Site for Domain 18 is within the 31,335-ha Toolik Lake RNA. This
BLM property was established for scientific research and is administered by the
University of Alaska.

The University of Alaska Toolik Field Station (TFS) is located within the Toolik Lake
RNA, and provides year-round infrastructure and logistics support for research,
including laboratory space, housing, meal service, electric power, water, heat,
communications, shipping, receiving and storage, and waste disposal (including
hazardous materials disposal).

The Toolik Lake RNA supports a mixture of characteristic tundra vegetation types,
including wet sedge tundra (characteristic of the coastal plain), riparian shrub tundra,
and dry heath tundra (characteristic of the Brooks Range mountains) (Bret-Harte et al.,
2008). This area includes both acidic and non-acidic tundra. Tussock tundra is
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widespread and occurs primarily on level or gently rolling lowlands (Walker et al.,
1994).

The Advanced Tower (C-52, Figure 2.D18-1) would be located at the headwaters of the
Kuparuk and Toolik Rivers, approximately 0.8 km north of the Trans-Alaska Pipeline
and 1.6 km south of Winter Road. Tussock tundra occurs on older, more acidic soil
profiles, such as at the proposed Advanced Tower (C-52) location. Tussock tundra sites
are typically dominated by cottongrass with a mixture of dwarf shrubs, including dwarf
birch, marsh Labrador tea, tealeaf willow, blueberry, and mosses (Walker et al., 2003).
Non-acidic vegetation grows on the youngest soils, which lack dwarf birch and tussocks
(Arctic LTER Project at Toolik Lake, 2007).

The Advanced Tower would be 11 m in height and would be supported by galvanized
helical piers. A 1.5-m wide boardwalk would be installed for access from Highway 11 to
the AP and continuing northeast to the IH, tower, and associated arrays. From the AP,
the electrical and communication lines would extend approximately 15 m to the tower.
The new boardwalk for the Advanced Tower would then extend another 140 m
northeast from the IH. A 100-kW diesel powered primary generator, with automatic
transfer switch, would be provided at the AP, providing power to the Advanced Tower.
Three containers would be provided at the associated AP. A double-walled 9,500-liter
diesel storage tank would be provided at the associated AP. The tank would be refueled
approximately every 2 weeks through surface transport delivery.

Basic Tower C-54 (Figure 2.D18-2) would be approximately 1 km northeast of Toolik
Lake. More diverse vegetation occurs on non-acid soils, such as those occurring at the
proposed location of C-54, where sedges and dwarf shrubs (prostrate shrub tundra)
would typically dominate with a variety of other species also present, including
Bostock’s minerslettuce, weasel snout, glacier avens, naked-stem wallflower, two-
flowered cinquefoil, and narrowleaf saw-wort (Walker et al., 1994).

Basic Tower C-53 (Figure 2.D18-2) would be approximately 1 km south of Toolik Lake.
Proposed Basic Tower C-53 would be placed on an intermediate-aged glacial substrate
with acidic soils, which primarily supports a moist or wet low shrub community, also
called shrub tundra. Shrub tundra typically supports resin birch, Labrador tea,
American green alder, mountain alder, and grayleaf willow (Tape et al., 2006).

Basic Towers C-53 and C-54 would both be 11 m in height and would be supported by
galvanized helical piers. Electrical and communication services for the Basic Towers
would originate at an AP located between the two towers that would receive power
from the generator at the Advanced Tower. From the AP, the electric and
communication lines would be pole mounted and co-located with a new 1.5-m wide
boardwalk. Service lines would extend from the AP 1,414 m south to Basic Tower C-53.
Lines would also extend 2,836 m north to Basic Tower C-54.

From the IH associated with both Basic Towers (C-53 and C-54), the electrical and
communication lines would extend approximately 15 m to the tower. The new
boardwalks for the Basic Towers would then extend another 140 m east from their
respective IHs.
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Relocatable Site

Domain 18 would have only one Relocatable Tower approximately 100 km northeast of
the Core Site. The location of the proposed Relocatable Site (R-35, Figure 2.D18-3) for
Domain 18 is along the Sagavanirktok River approximately 4 km southwest of its
confluence with the Ivishak River in North Slope County. The proposed location for R-
35 is within the Alaska State Forest on land managed by the USFS. The sea is
approximately 95 km north of R-35. The landscape at this site is similar to that of the
Core Site, consisting mainly of low-lying tundra and permafrost.

The Relocatable Tower would be 11 m in height and would be supported by galvanized
helical piers. Electrical and communication service lines would be co-located with a new
boardwalk used for accessing Tower features. The service lines and new boardwalk
would stretch from the AP to the IH. From the IH, the electrical and communication
lines would extend approximately 15 m to the tower. The new boardwalk for the
Relocatable Tower would then extend another 140 m east from the IH. A 100-kW diesel-
powered primary generator, with automatic transfer switch, would be provided at the
AP, providing power to the Relocatable Tower. A double-walled 9,500-liter diesel
storage tank would also be located at the AP. The tank would be refueled approximately
every 2 weeks through surface transport delivery.

Aquatic Array

Toolik Lake is the proposed location for the Aquatic Array site (A-42, Figure 2.D18-2) for
Domain 18. The Aquatic Array would be located on the lake between the two Basic
Towers (C-53 and C-54). Any groundwater wells would be located within the Toolik
Lake thaw bulb the area around the periphery of the lake where permafrost does not
occur).

Primary productivity in coldwater aquatic systems is exceedingly low, and Domain 18
waters are no exception. Most photosynthesis occurs from diatoms attached either to the
rocks of the stream bottom or other submerged substrates (The Arctic LTER Project at
Toolik Lake, 2007). Toolik Lake has a maximum depth of 25 m and an area of 1.5 km=.
Numerous small lakes are located in moraines near Toolik Lake. All the lakes are ultra-
oligotrophic, with both nitrogen and phosphorus at limiting concentrations (The Arctic
LTER Project at Toolik Lake, 2007). Electric and communication service would originate
at the Toolik Field Station and service lines shared by Core Site Towers C-53 and C-54
would also be extended to support this Aquatic Array. 1,404 m of pole mounted power
and communication lines would be extended northwest to the Aquatic Array from the
lines supporting C-53. Additionally, a new 1.5-m wide, 425-m long boardwalk would be
extended from the existing boardwalk due north to the Aquatic Array.

STREON Site

The proposed STREON Site (S-43, Figure 2.D18-1) for Domain 18 is the Kuparuk River of
the Toolik LTER in Alaska, near the crossing of the Trans-Alaska Pipeline. Any
groundwater wells would be located within the thaw bulb of the Kuparuk River.

The STREON Site would be approximately 2 km southwest of the Advanced Tower
(C-52). The landscape around the proposed STREON Site is tussock tundra. Tussock
tundra sites are typically dominated by cottongrass with a mixture of dwarf shrubs,
including dwarf birch, marsh Labrador tea, tealeaf willow, blueberry, and mosses
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(Walker et al., 2003). Non-acidic vegetation grows on the youngest soils, which lack
dwarf birch and tussocks (Arctic LTER Project at Toolik Lake, 2007). No streams
or lakes at or near proposed NEON infrastructure in Domain 18 are included on the
Alaska CWA Section 303(d) list of impaired waters. All surface waters in these areas
meet their designated uses (Alaska Division of Water Quality, 2008).

The STREON hut would measure 2.4 m by 2.4 m. The STREON site would utilize power
from the AP associated with the Advanced Tower. The pole-mounted electric and
communication lines would extend from the AP southwest for approximately 1,881 m.
Additionally, due to the lack of existing access roads, a 1.5-m wide boardwalk would be
constructed from Highway 11 south for 91 m to the STREON Site.

2.2.3.19 Ecological Domain 19

Domain 19 is the Taiga in Alaska. Wildfire is prevalent throughout the domain, and
produces a mosaic of successional communities, including herbaceous and scrub
communities, broadleaf forest, coniferous forest, and mixed forest. The Upper Yukon
Taiga-meadow Province has an average annual precipitation of 155 to 355 mm and an
average air temperature between -10° C and -4° C.

There is a moderate risk of seismic activity within Domain 19. The maximum % pga
with a 2 percent probability of occurrence in 50 years ranges from 21% pga to 85% pga
for short wave motion and 10% pga to 61% pga for long wave motion (Wesson et al.,
2007). There is an isolated area with higher probability of seismic activity within
proximity to the Alaska Range (Wesson et al., 2007).

Core Site

The proposed Core Site for Domain 19 is within the Caribou Flats-Poker Creek
Watershed (CFPCW). The CFPCW is a nearly pristine, 104-km?2 basin used for
meteorological, hydrologic, and ecologic research. Hydrologic data have been collected
since 1969, with short-term ecological studies conducted on a variable schedule. Access
is controlled by a gated bridge across the Chatanika River. At present, the State of
Alaska owns the property, but the property will be transferred to the University of
Alaska by the close of 2010 as part of a 102,000-ha land grant from the state.

Three Core Site Towers (C-55, C-56, and C-57, Figure 2.D19-1) would be placed at the
confluence of Caribou Creek and Little Poker Creek spaced less than 0.8 km apart. The
proposed Advanced Tower (C-55) is underlain by permafrost. This site is north of
milepost 30 on the Steese Highway. The STREON Site for Domain 19 (5-46) is proposed
for this same area, on Caribou Creek just above its confluence with Little Poker Creek.
The proposed STREON Site also is underlain by permafrost.

The vegetation structure at the proposed Core Site and STREON Site on the Caribou-
Poker Creek Research Watershed (CPCRW) is typical of interior Alaska. The major
vegetation groups are closed and open coniferous forest, coniferous woodland, open
and closed deciduous forest, closed mixed forest, closed tall shrub, shrub tundra, and
tussock tundra (Jones et al., 2008). The majority of coniferous forest habitat is composed
of black spruce. Scattered white spruce occurs on south-facing slopes with drier soils.
Approximately one-third of the vegetation on the CFPCW, where the Core Site and
STREON Site would be located, is black spruce forest, primarily on north-facing slopes
(Jones et al., 2008). The majority of the area is dominated by birch and quaking aspen
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forests with areas of green alder. The level areas adjacent to streams are occupied by
communities of tussock tundra dominated by stair-step moss, Schreber’s feather moss,
and sphagnum mosses.

The three Core Site towers and Relocatable Tower R-37 would receive power from one
centrally located AP. The AP would receive power by extending an existing electrical
transmission line originating at Highway 6, approximately 3.7 km south of the AP.

The Advanced Tower would be 18 m in height and would be supported by galvanized
helical piers. Electrical and communication services for the Advanced Tower would
originate at the AP. From the AP, 1,023 m of pole mounted electric and communication
line would be extended west to the IH. Service lines would be co-located with a 1.5-m
wide walkway; 288 m of this walkway would be new. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. A new boardwalk
for the Advanced Tower would then extend 140 m northwest from the IH to allow
access to the tower and associated arrays.

Basic Tower (C-56) would be 26 m in height and would be supported by galvanized
helical piers. Electrical and communication services for the Basic Tower would originate
at the AP. From the AP, 735 m of the pole mounted electric and communication line
utilized for the Advanced Tower would also service Basic Tower C-56. An additional
192 m would be extended north, alongside a new 1.5-m wide path, to the IH. From the
IH, the electrical and communication lines would extend approximately 15 m to the
tower. A new boardwalk for the Basic Tower would then extend 140 m northwest from
the IH to allow access to the tower and associated arrays.

Basic Tower (C-57) would be 37 m in height and would be supported by galvanized
helical piers. Electrical and communication services for the Basic Tower would originate
at the AP. From the AP, the 1,023 m of the pole mounted electric and communication
line utilized for the Advanced Tower would also service Basic Tower C-57. An
additional 287 m would be extended south of the Advanced Tower, alongside a new
1.5-m wide path, to the IH. From the IH, the electrical and communication lines would
extend approximately 15 m to the tower. A new boardwalk for the Basic Tower would
then extend 140 m northwest from the IH to allow access to the tower and associated
arrays.

Relocatable Sites

Four Relocatable Sites (R-36, R-37, R-38, and R-41) are proposed for Domain 19. R-36
(Figure 2.D19-2) would be placed in an area of well-drained black spruce forest south of
the Fort Greely Military Reservation near Delta Junction on BLM land. Relocatable
Tower R-36 would be 18 m in height and would be supported by galvanized helical
piers. Electrical and communication services for the Relocatable Tower would originate
at Golden Valley Electrical Association (GVEA). Electric and communication lines
would be extended south 4.5 km, along an existing path, from the GVEA to the AP.
From the AP, 966 m of pole mounted electric and communication line and a new 1.5-m
wide pathway would be extended east to the IH. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower beneath the new
boardwalk. A new boardwalk for the Relocatable Tower would extend approximately
140 m southeast from the IH to allow access to the tower and associated arrays.
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R-37 (Figure 2.D19-1) is proposed for a black spruce forest site above Poker Creek in the
CFPCW located north of Steese Highway and approximately 2 km northeast of the Core
Site. Relocatable Tower R-37 would be 20 m in height and would be supported by
galvanized helical piers. Electrical and communication services for the Relocatable
Tower would originate at the AP. From the AP, 492 m of pole mounted electric and
communication line would be extended north along an existing trail. Additionally, new
service lines would be extended 1400 m east which would be co-located with a 1.5-m
wide newly constructed walkway to the IH. From the IH, the electrical and
communication lines would extend approximately 15 m to the tower. A new boardwalk
for the Relocatable Tower would then extend 140 m northwest from the IH to allow
access to the tower and associated arrays.

R-38 (Figure 2.D19-4) is proposed for an area of black spruce east of the City of Healy
and just outside the Denali National Park on land managed by the USFS (Alaska State
Forest) The R-38 site would be in an area interspersed with a series of creeks that drain
into the Nenana River just north of Healy. Relocatable Tower R-38 would be 18 m in
height and would be supported by galvanized helical piers. Electrical and
communication services for the Relocatable Tower would originate approximately

1,450 m west on Stampede Trail Road. Electric and communication lines would be
extended aboveground along a new 1,450 m corridor to the AP. From the AP, 2,254 m of
pole mounted electric and communication line and a new 1.5-m wide pathway would be
extended southwest to the IH. From the IH, the electrical and communication lines
would extend approximately 15 m to the tower beneath the new boardwalk. A new
boardwalk for the Relocatable Tower would extend approximately 140 m north from the
IH to allow access to the tower and associated arrays.

R-41 (Figure 2.D19-3) would be approximately 500 km southwest of the Core Site and
near the center of the Kenai Peninsula in the Kenai National Wildlife Refuge, which is
managed by the USFWS. R-41 would be just north of a tributary to Pieuie Lake. R-41 is
approximately 77 km south-southwest of Anchorage. Relocatable Tower R-41 would be
40 m in height and would be supported by galvanized helical piers. Electrical and
communication services for the Relocatable Tower would originate at the intersection of
Sterling Highway and Mystery Creek Road. Electric and communication service would
be extended aboveground on pole mounted lines co-located with Mystery Creek Road,
2,730 m north, until reaching the AP. From the AP, 1,076 m of pole mounted electric and
communication line and a new 1.5-m wide pathway would be extended east to the IH.
From the IH, the electrical and communication lines would extend approximately 15 m
to the tower beneath the new boardwalk. A new boardwalk for the Relocatable Tower
would extend approximately 140 m southwest from the IH to allow access to the tower
and associated arrays.

STREON Site

The proposed STREON Site (S-46, Figure 2.D19-1) of Domain 19 would be at the
confluence of Caribou Creek and Little Poker Creek in the CFPCW, less than 1 km
southwest of the proposed Core Site tower locations. The proposed STREON Site also is
underlain by permafrost. Vegetation characteristics at the proposed STREON Site are
identical to those described at the Core Site. Any groundwater wells would be located
within the thaw bulb of Caribou Creek and Little Poker Creek.
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The STREON hut would measure 2.4 m by 2.4 m. Electrical and communication services
for the STREON would originate at the Core Site AP. From the AP, 735 m of the pole
mounted electric and communication line utilized for the Advanced Tower would also
service the STREON. An additional 1,100 m would be extended west, then south
alongside an existing path that would need to be extended 180 m south to the STREON
hut.

2.2.3.20 Ecological Domain 20

Domain 20 is the Pacific Neotropical in Hawai‘i. The islands of the state of Hawai’i make
up all of Domain 20. The Hawai’i Experimental Tropical Forest (HETF) is an overlay on
state land designations of the Laupahoehoe Natural Area Reserve (LNAR), the
Laupahoehoe Section of the Hilo Forest Reserve, the Pu’u Wa’awa’a Forest Reserve, and
the Pu’u Wa’awa’a Forest Bird Sanctuary The Laupahoehoe Experimental Tropical
Forest (LETF) within HETF includes the Laupahoehoe Section of the Hilo Forest Reserve
(1,800.5 ha) and the Laupahoehoe Natural Area Reserve (3,194.5 ha) administered by the
Hawai’i Department of Land and Natural Resources. The Pu‘u Wa‘awa’a Forest Reserve
and the Pu’u Wa’awa’a Forest Bird Sanctuary make up the Pu’u Wa’awa’a Section of the
HETEF. The HETF was recently created through a cooperative agreement between the
Department of Land and Natural Resources Division of Forestry and Wildlife (DLNR-
DOFAW) and the USFS. The subject area is The LETF and PWETF are recently created
State-owned properties. A Master Plan for these areas is being developed. Until the
Master Plan is complete, specific conservation actions, trails and other public use, road
improvements, and other aspects of forest management will not be defined. In
developing the Master Plan, the State will consider the development and long-term
operation of NEON projects.

The climate of the Hawai‘ian Islands is divided into seven regions. Of these seven
regions, three are characteristic of the Island of Hawai'i.

¢ Windward Lowlands - Usually on the north or northeast side of the islands below
610 m, mild, uniform temperatures with frequent trade wind showers (WRCC, 2009).

e The Kona Coast of Hawai‘i’ - Specific to the island of Hawai‘i". Summer rainfall
exceeds winter rainfall in this region. This region receives well developed land and
sea breezes and during the summer there is a high frequency of late afternoon/early
evening showers (WRCC, 2009).

¢ High Mountains - Climate region characteristic of elevations above 600 to 900 m.
Rainfall decreases as elevations increase, skies are typically clear with low humidity,
and temperatures have been known to dip below freezing at times (WRCC, 2009).

The islands of Hawai‘i extend northwestward and become progressively older in that
direction. The volcanoes form the Hawai‘ian Ridge over a hot spot in the earth’s mantle
where the earth’s crust beneath the Pacific Ocean moves in a northwestward direction
(USGS, 200911). The island of Hawai‘i" was formed by five volcanoes whereas most of the
eight main Hawai‘ian islands are composed of a single volcano (USGS, 20091l). Due to
their broad, flat dome, Hawai‘i’s volcanoes are called “shield volcanoes” (USGS, 20091l).
The probability of seismic activity decreases the further west the island is located. From
the southeastern coast of the island of Hawai'i" to the northwestern coast of the island of
O’ahu, the maximum % pga with a 2 percent probability of occurrence in 50 years
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ranges from 400% pga to 60% pga for short wave motion and 150% pga to 20% pga for
long wave motion (USGS, 1998).

No Aquatic Arrays are proposed for Domain 20. The Core Site and Relocatable Sites
proposed are described below.

Core Site

Only an Advanced Tower (C-58, Figure 2.D20-1) would be placed in the LETF Core Site.
No Basic Towers would be placed in the Domain 20 Core Site. The Advanced Tower
would be on the northeast side of the island of Hawai’'i" on the northern slopes of Mauna
Kea Volcano. Advanced Tower C-58 would be placed in the Koa-"Ohi‘a Montane Wet
Forest.

Koa-"Ohi‘a Montane Wet Forest occurs in areas from approximately 914-m to 1,372-m
elevations. The koa and “ohi‘a trees grow to approximately 30 m tall and form a mixture
of closed and open canopy. This community type differs from the Koa-'Ohi‘a Lowland
Wet Forest in the species composition of the subcanopy. Trees in the secondary tree
layer include a well-developed subcanopy of tree ferns (Cibotium glaucum, C. chamissoi,
and C. Hawai‘iense) as well as “olapa, kawa’u, kolea (Myrsine lessertiana), and pilo
(Coprosma rhynchocarpa and C. pubens). The understory consists of native shrubs such as
‘ohelo kau la’au, ‘akala (Rubus Hawai‘insis), Cyrtandra spp., Clermontia parviflora, mamaki
(Pipturus albidus), manono, and saplings of “olapa, ‘ohi‘a, pilo, and kawa‘u. Ferns,
including Asplenium spp., Dryopteris wallichiana, ‘akolea (Athyrium microphyllum),
Ophioglossum pendulum var. falcatum, and Pleopeltis thunbergiana are also prevalent.
Mosses appear in areas with limited damage from feral pigs.

The mid-elevation area (between 1,220 m and 1,370 m) in the Laupahoehoe unit contains
several low-lying, poorly drained montane wet grassland communities that are
dominated almost exclusively by Carex alligata. In some areas this community type
contains a few species from the surrounding community such as “‘ohi‘a, ‘olapa, and
‘ohelo kau la’au.

Koa-"Ohi‘a montane forest occurs above approximately 1,650 m and occupies the areas
of lower annual rainfall (100 to 190 cm) in the Laupahoehoe unit. The canopy is an open
to scattered layer of 35-m tall koa above 25-m tall ‘ohi‘a. The taller trees are most
prevalent along ridges. Open areas and swales are dominated by patches of 1- to 2-m tall
‘akala (Rubus Hawai‘iensis). The understory tree layer is similar to the Koa-"Ohi‘a wet
forest without the presence of hapu'u (Cibotium glaucum). Common species include
olomea, mehame, ‘olapa, and pilo with no single species being dominant. Other species
found in the understory include Cheirodendron trigynum, Coprosma spp., Ehrharta
stipoides, Hedyotis terminalis, Holcus lanatus, Ilex anomala, Myoporum sandwicense, Myrsine
lessertiana, Nothocestrum breviflorum, Pelea spp., Pittosporum spp., Ranunculus Hawai iensis,
Sophora chrysophylla, Leptechophylla tameiameiae, and “ohelo (Vaccinium sp.). Patches of
non-native species occur and include banana poka (Passiflora mollissima), non-native
pasture grass, and herb species, as well as a prominent stand of tropical ash (Fraxinus
uhdei).

The Core Site tower would be 53 m in height and would be placed on concrete pads
measuring 3.1 m by 4.0 m. The Core Site tower would receive power from an AP.
Electric and communication lines to the AP would be extended 4,392 m southwest from
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an existing power pole on Spencer Road. Utility lines would be buried beneath the
private road and encased in concrete. Beyond the AP, buried utility lines would extend
southwest approximately 4.67 km and then extend approximately 343 m through
aboveground surface conduits co-located with a new 1.5-m wide pathway leading to the
IH. From the IH, the electrical and communication lines would extend approximately

15 m to the tower underneath a new boardwalk. The new boardwalk for the Advanced
Tower would extend 140 m southeast from the portal to the IH to allow access to the
tower and associated arrays.

The Core Site would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, typically
located within 15 m of the base of the tower. An offsite PCS powered by a photovoltaic
system would support the Core Site. The PCS would be placed away from ecologically
sensitive habitats, possibly near the side of the road, and painted prior to delivery to
minimize visual impacts.

Relocatable Sites

No Relocatable Towers would be deployed in Domain 20. However, two Relocatable
Sites (R-39 and R-40, Figure 2.D20-2) without towers would be placed in forested areas
in the PWETF, which is located on the north Kona Coast of the island of Hawai‘i’. The
PWETF is approximately 15,740 ha in size and is positioned on the northern slope of
Hualalai Volcano, Hawai‘i’s third most active volcano. PWETF is managed by the
Hawai'i” Division of Forest and Wildlife and Hawai'i" Division of State Parks. Sites
would be selected to include forest that is invaded by exotic species and forest that is
uninvaded by exotic species. Koa-"Ohi’a montane mesic forest occurs on the western
side of Pu‘u Wa'awa’a in the montane forest zone. This forest type has a high diversity
of plant species, and is best developed in the State Wildlife (Forest Bird) Sanctuary. The
two Relocatable Sites (R-39 and R-40) are within this forest type. Koa and “ohi‘a are the
dominant tree species in the overstory, kolea (Myrsine lessertiana) dominates the mid-
story, and native short-stature trees and shrubs occur in the understory. Invasive grasses
such as kikuyu (Pennisetum clandestinum) and native ferns such as the shuttlecock-
shaped laukahi (Dryopteris spp.) make up the ground layer in forest gaps. Ferns such as
ho'i‘o (Athyrium sandwichianum), ‘akolea (Athyrium microphyllum), and palapalai
(Microlepia setosa) occur in wetter shaded areas within the mesic montane forest. Tree
ferns (hapu'u, Cibotium glaucum) are scattered throughout the forest, but do not make up
a distinctive canopy layer.

The two Relocatable Sites would have solar-powered commercial off-the-shelf weather
stations placed for data collection. The weather stations would be placed on concrete
pads measuring approximately 1 m by 1 m and would be 2 to 3 m in height. The towers
would each have an AP. Electric and communication lines to the APs would be extended
east from an existing power pole on an unnamed road. The electric and communication
lines would be co-located with existing un-named roads in surface conduits. Each
weather station would have an IH, measuring 1.52 m by 4.88 m by 2.95 m, typically
located within 15 m of the base of the tower. Given the proximity of the two Relocatable
Sites, only one offsite PCS powered by a photovoltaic system would be necessary. The
portal container set would be placed away from ecologically sensitive habitats, possibly
near the side of the road, and painted prior to delivery to minimize visual impacts.
Typical FSU data collection would occur at each Relocatable Site, but there would be no
associated FIU.
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224  Project Closure

NEON is projected to continue for 30 years. Although specific decommissioning and
closure plans are undefined at this stage, NEON, Inc. would consider the interests of site
owners in determining how project closure would proceed at each location. Some or all
of the equipment and infrastructure may be retained. Additionally, the owner may
choose to retain trails established to reach sampling locations. However, the discussion
of project closure in the following sections is based on the presumption that the owner
would choose to retain nothing and would want any access trails removed.

2.241 Core Sites

Upon completion of NEON, all sampling infrastructure would be removed including
towers, IHs, anchors, and pads. Any bridges or boardwalks would be removed. All
surface and buried conduit and power lines would be removed. Any materials removed
during these processes would be reused, recycled, or properly disposed of.

All disturbed ground, including power line trenches, would be stabilized with
biodegradable materials and revegetated with species native to the area or propagules of
such species. The vegetation selected also would be appropriate for the specific
disturbed area, with riparian species planted near streams, hydrophytic plants in
wetlands, and typical upland species planted in other areas.

Compacted soil along trails would be loosened and aerated and then revegetated with
species native to the area. If needed, topsoil appropriate for the area would be brought
in and spread over the loosened soil prior to revegetation.

2.24.2 Relocatable Sites

Relocatable Sites would be closed approximately every 3 to 5 years. Site closure would
be similar to that described for Core Sites, but because of the shorter project duration, it
is more likely that viable topsoil could be stored and returned to the site.

2.24.3 Aquatic and STREON Sites

All equipment would be removed. Conduits and power lines would be removed, as
discussed for the Core Sites, with appropriate revegetation. Any stream banks disturbed
would be stabilized with biodegradable materials and replanted with suitable native
species.

2.3 No Action Alternative

Under the No Action Alternative, the NSF would not fund construction of the NEON
network. If NEON is not constructed, the scientific community would not have the
opportunity to address many of the nation’s most pressing environmental challenges.
Without NEON, the capability to conduct ecological research at regional and continental
scales would be lost. Without this project, there would be inability to understand the
impacts of land use and climatic change on living systems and loss of ability to provide
a predictive understanding of ecological change.

Without the project, the current design and site locations described in this EA that were
designed to have the highest potential for community and public impact would not be

NEON FINAL EA 2-83 NOVEMBER 2009



developed. NEON, Inc. would not develop the capability to address all the NRC-
identified Grand Environmental Challenges in an integrated fashion across the
continent. If the No Action Alternative were chosen, a significant resource for positively
impacting multiple scientific, engineering, environmental education, land management,
and conservation components of the research community and society at large would be
lost.

CEQ regulations for implementing NEPA require consideration of the No Action
Alternative (40 Code of Federal Regulations [CFR] 1502.14(d)); therefore, the No Action
Alternative is evaluated in this EA. The No Action Alternative would not satisfy the
need for the Proposed Action. Inclusion of the No Action Alternative serves as a
benchmark for evaluating the potential effects of the Proposed Action.
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3.0 AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

3.1 Introduction

This section describes the existing environmental and socioeconomic conditions
potentially affected by the Proposed Action, as well as the potential environmental and
socioeconomic impacts of implementing the Proposed Action or alternative. This section
also provides information to serve as a baseline from which to identify and evaluate
environmental and socioeconomic changes likely to result from implementation of the
Proposed Action. Baseline conditions represent current conditions. In compliance with
NEPA, CEQ guidelines, and 45 CFR Part 640, et seq., the description of the affected
environment focuses on those resources and conditions potentially subject to impacts
from the Proposed Action. Five resource areas would have no potential for impacts and
would not be a factor in the decision about whether to implement NEON. These
resource areas (Land Use, Topography, Hydrogeology and Groundwater,
Demographics, and Community Resources) are briefly discussed in Section 3.2.1 and are
not further discussed in this document. Three resource areas would have similar impacts
among all domains with no substantial variation as a result of domain-specific
conditions. These resource areas (Hydrology, Hazardous and Toxic Substances, and
Socioeconomic Impacts on the Local Economy) are discussed in 3.2.2. All other resource
areas are considered under each location within each domain, as site-specific conditions
could influence potential impacts.

Following the description of the components of the affected environment, this section
presents the analysis of the direct, indirect, and cumulative environmental and
socioeconomic effects that would likely occur with the Proposed Action and identifies
any adverse environmental effects that cannot be avoided through project design.

NEON would be specifically designed and implemented such that NEON would not
constrain existing research projects, ongoing experiments, or any currently planned
projects other than within the immediate footprint of NEON infrastructure and plots.

311 Direct versus Indirect Effects

The terms “effect” and “impact” are synonymous as used in this EA. Effects may be
beneficial or adverse and may apply to the full range of natural, aesthetic, historic,
cultural, and economic resources within the project area and also within the
surrounding area. Definitions and examples of direct and indirect impacts as used in
this document are as follows:

e Direct Impact. A direct impact is one that would be caused directly by implementing
an alternative and that would occur at the same time and place.

e Indirect Impact. An indirect impact is one that would be caused by implementing an
alternative that would occur later in time or farther removed in distance but would
still be a reasonably foreseeable outcome of the action. Indirect impacts may include
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induced changes in the pattern of land use, population density, or growth rate, and
indirect effects to air, water, and other natural resources and social systems.

e Relationship between Direct versus Indirect Impacts. For direct impacts to occur, a
resource must be present. For example, if highly erodible soils were disturbed as a
direct result of the use of heavy equipment during construction of a tower, there
could be a direct effect on soils resulting from erosion. This could indirectly affect
water quality if stormwater runoff containing sediment from the construction site
were to enter a stream.

3.1.2  Short-Term versus Long-Term Effects

Effects are also expressed in terms of duration. The duration of short-term impacts is
considered to be 1 year or less. For example, the construction of a building would likely
expose soil in the immediate area of construction. However, this effect would be
considered short-term because it would be expected that vegetation would re-establish
on the disturbed area within a year of the disturbance. Long-term impacts are described
as lasting beyond one year. Long-term impacts can potentially continue in perpetuity, in
which case they would also be described as permanent.

3.1.3 Intensity of Effects

The magnitude of effects of an action must be considered regardless of whether the
effects are adverse or beneficial. The following terms are used to describe the magnitude
of impacts:

e No Impact: The action does not cause a detectable change.

e Negligible: The impact is at the lowest level of detection.

e Minor: The impact is slight but detectable.

e Moderate: The impact is readily apparent.

e Major: The impact is severely adverse or exceptionally beneficial.

3.1.4  Significance

In accordance with CEQ regulations and implementing guidance, impacts are also
evaluated in terms of whether they are significant. Both short-term and long-term effects
are relevant to the consideration of significance. “Significant,” as defined in the CEQ
regulations for implementing NEPA at 40 CFR 1508.27 requires consideration of context
and intensity.

“Context” requires that significance may be considered with regard to society, the
affected region, affected interests, and the locality. The scale of consideration for context
varies with the setting and magnitude of the action. A small, site-specific action is best
evaluated relative to the location rather than the entire world. “Potential” is defined
above in Section 3.1.

3.1.5 Cumulative Effects

The most severe environmental degradation may not result from the direct effects of any
particular action, but from the combination of effects of multiple, independent actions
over time. As defined in 40 CFR 1508.7 (CEQ Regulations), a cumulative effect is the
impact on the environment which results from the incremental impact of the action
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when added to other past, present, and reasonably foreseeable future actions regardless
of what agency (federal or non-federal) or person undertakes such other actions.

Some authorities contend that most environmental effects can be seen as cumulative
because almost all systems have already been modified. Principles of cumulative effects
analysis are described in the CEQ guide Considering Cumulative Effects under the National
Environmental Policy Act. CEQ guidance on cumulative impacts analysis states:

For cumulative effects analysis to help the decision-maker and inform
interested parties, it must be limited through scoping to effects that can
be evaluated meaningfully. The boundaries for evaluating cumulative
effects should be expanded to the point at which the resource is no longer
affected significantly or the effects are no longer of interest to affected
parties. (CEQ, 1997)

The consideration of cumulative effects in this document is limited to those identifiable
actions that have occurred, are occurring, or are reasonably foreseeable. While it is
possible that future unknown research projects could interact with NEON projects if
they were to occur in the same general area, only projects that are identifiable at this
time are considered, as any other analysis would be speculative.

3.1.6  Mitigation

The Proposed Action considered in this EA could have environmental and
socioeconomic impacts resulting from implementation that would require mitigation.
Where potentially significant adverse impacts are identified, measures that could be
implemented to mitigate the magnitude of impacts are discussed. Potential mitigation
actions could include:

¢ Relocating the activity to avoid or minimize the impact

e Rectifying an impact by repairing, rehabilitating, or restoring the affected
environment

¢ Reducing or eliminating an impact over time by preservation and maintenance
operations during the life of the action

¢ Compensating for an impact by replacing or providing substitute resources or
environments

Where no significant adverse impacts are identified, mitigation measures are not
proposed. Absent mitigation, Best Management Practices (BMPs) and/ or project design
features would be applied to avoid impacts or minimize unavoidable impacts such that
they are insignificant.

3.1.7 References

Council on Environmental Quality. 1997. Considering Cumulative Effects under the National
Environmental Policy Act.
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3.2 Resource Areas Considered But Not Addressed for
Specific Domains

3.21  Resource Areas with No Potential for Significant Impacts

Preliminary analysis indicated that NEON has no potential to affect five resource areas
including land use, topography, hydrogeology and groundwater, demographics, and
community resources. Because there is no potential for impact, these resource areas
would not influence the decision to be made regarding project implementation. The
rationale for eliminating these resource areas from consideration is provided in the
following sections.

3.21.1 Land Use

Less than 0.01 hectare (ha) of land would be occupied by NEON infrastructure at any
site in a domain. No NEON land disturbing activity is proposed for land designated as
prime or unique farmland. There would be no change of land use or land use
designation for any of the proposed NEON locations. No impacts to land use would
occur.

3.21.2 Topography

NEON, Inc. would not alter the gross topography of any of its proposed locations. Sites
were selected in part to provide representative atmospheric conditions for recording
climatic and other atmospheric data. Changes to the topography would alter air flow
patterns and could compromise the integrity of the data collected. Minor earthmoving to
create an approximately 2.5-m2 level tower pad would not alter site topography. Final
site restoration after 30 years would not result in changes to topography.

3.21.3 Hydrogeology and Groundwater

NEON, Inc. would not use groundwater resources in any domain and no infrastructure
or sampling would impact any groundwater recharge or discharge area. Data collection
would be limited to shallow hand-augured wells in the vadose zone (within 35 cm of the
surface), and would not extend to permanent groundwater. There would be no potential
for NEON to impact groundwater.

3.21.4 Wild and Scenic Rivers

Proposed NEON locations are not in proximity to any designated or proposed Wild and
Scenic Rivers. Indirect impacts from implementation of NEON to surface waters would
not extend downstream to any designated or proposed Wild and Scenic Rivers. There
would be no potential for NEON to impact Wild and Scenic Rivers.

3.21.5 Demographics

No new permanent residents would be added to any community as a result of
construction and operation of NEON infrastructure. Construction at any site would be
limited to a crew of up to 10 contract workers plus oversight personnel from NEON, Inc.
and would not exceed 6 months at any site. Final site decommissioning and restoration
would be expected to require a comparable effort 30 years in the future. During
operation, there would be a maximum of 25 people on any given site during 6-week
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periods of intensive sampling. During other times, no more than 10 people would be
onsite at any time and it is expected that there would be an average of 3 people onsite
for a full day twice per week during non-peak sampling periods. There would be no
change in demographics in any domain related to implementation of NEON.

3.21.6 Community Resources

No new permanent residents would be added to any community as a result of NEON.
Construction at any site would last no longer than 6 months and would be limited to a
maximum of 10 workers plus oversight personnel from NEON, Inc. Data collection and
maintenance would result in a maximum of 25 people on any given site during 6-week
periods of intensive sampling and an average of three people onsite for a full day twice
per week during other times. Construction, data collection, maintenance, and site
restoration would not result in a change in the level of service provided by community
resources in any domain.

3.2.2 Resource Areas with Similar Impacts Across All Domains

For certain resource areas there would be comparable minor negative impacts across all
domains and tower locations. The potential impacts to these resource areas projected for
any of these sites are described in the following sections. Because of the wide spatial
separation, no interaction effects among sites are anticipated for these resources.

3.2.21 Hydrology

Construction of the tower pad and the IH would result in creation of up to 35 m2 of
impervious surface area at any given site as a result of the tower pads and IH. Because
of the small amount of impervious surface created relative to the generally undisturbed
surrounding areas, the landscape would be capable of accommodating the stormwater
runoff from the new impervious area. There would be negligible impacts on hydrology
at any given site. Additionally, NEON, Inc. would use BMPs as discussed in Section
2.2.2 to reduce the potential for hydrologic impacts from stormwater runoff.

3.2.2.2 Hazardous and Toxic Substances

There would be limited onsite storage of hazardous or toxic substances at NEON Core
Sites. Potential hazardous and toxic substances stored onsite would include methane
and carbon dioxide stored in pressurized gas cylinders and preservatives including
alcohols.

Carbon dioxide and methane are potential asphyxiants. Personnel would follow
appropriate handling procedures when working with methane to minimize the risk of
exposure to potentially harmful concentrations.

Methane would be a potential fire and explosive hazard and would be stored away from
any potential ignition source. Personnel would follow appropriate handling procedures
when working with methane to minimize the risk of accidental ignition.

Small quantities of preservatives (typically alcohols) would be maintained for
preventing deterioration of detritus or leaf litter samples collected. These preservatives
would be stored in appropriate containers with secondary containment and would be
stored away from any potential ignition source. NEON, Inc. would develop and
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implement a spill prevention, control, and countermeasures (SPCC) plan at Core Sites to
minimize the potential for indirect impacts from a spill of preservatives.

3.2.2.3 Socioeconomic Impacts on the Local Economy

Because NEON would be spread across the United States and Puerto Rico and be
implemented over a long time span (30-year planned operation), any impacts on local
economies would be minor.

Project construction and routine sampling would result in secondary spending within
the local economy. The cost of construction and routine data collection would be similar
across all proposed domains, with relatively greater costs and duration of construction
associated with sites that receive towers.

Secondary spending as a result of construction would be a minor temporary benefit to
the local economy. Each site would have up to 10 construction workers plus NEON, Inc.
oversight personnel for approximately 6 months. This spending would stop at the end of
construction.

It is expected that data collection and maintenance would result in an average of three
people onsite for a full day twice per week during non-peak sampling periods and up to
25 scientists and technicians onsite for a 6-week period during peak data collection. This
would result in secondary spending approximately equivalent to that of one new local
resident for the expected 30-year operation of NEON Core Sites and for 5 years at
relocatable and aquatic sites. This would be a minor long-term benefit to the local
economy.

3.2.3 References

Charles Machine Works, Inc. Undated. Ditch Witch 1820, 1330, 1230, 1030 Pedestrian
Trenchers: Specifications.

3.3 Resource Areas Considered in Detail for Domains

3.3.1  Geology

Geology takes into account how the materials of which the Earth is made, the structure
of those materials, and the processes acting upon them may influence or be influenced
by the Proposed Action. The processes acting upon the Earth cause hazards such as
landslides, earthquakes, and volcanism (geology.com, 2009).

Earthquake hazard is measured as a combination of the probable intensity of ground
movement combined with the probability of that movement occurring (USGS, 2009a).
Ground movement is measured as ground acceleration, which decreases with distance
from an earthquake. Ground acceleration is determined relative to the acceleration due
to gravity (980 cm per second per second) and is expressed as a percent of gravitational
acceleration (%g). The largest value of the acceleration likely to occur at a given location
is the peak ground acceleration as %g (% pga). The approximate threshold of damage for
older (pre-1965) buildings is 10%g, whereas recent buildings constructed to earthquake
standards have undergone severe shaking at 60%g with minor structural damage
(USGS, 2009b).
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Because proposed NEON, Inc. activities would have no potential for impacting
underlying geology, the analysis focuses on identifying geological features or conditions
that may place constraints on NEON activities.

3.3.2 Soils

Soils and soil horizons differ depending on how and when they formed. Factors
influencing soil formation include the underlying parent material, climate, topography,
biological factors, and time. Within areas of similar soil forming factors, soils are further
classified based on their physical and chemical properties such as color, texture, and
structure (NRCS, 2009).

Analysis of soils focuses on the relationships between this resource and various
elements of the environment, including hydrology, vegetation, and wildlife. Further,
this analysis identifies areas where soil conditions, such as erosion susceptibility or low
compaction potential, may constrain placement of NEON infrastructure.

3.3.3 Climate

Climate encompasses the sum total of the meteorological elements that characterize the
average and extreme conditions of the atmosphere, including temperature, precipitation,
and wind speed. Climate is determined from conditions over a long period of time in a
given area (North American Lake Management Society [NALMS], 2009). This
information is used to help predict future weather conditions, including extreme
weather events.

Because proposed NEON, Inc. activities would have no potential for impacting climate,
the analysis focuses on identifying climatic conditions that may place constraints on
NEON activities.

3.3.4  Air Quality

The CAA requires the U.S. Environmental Protection Agency (USEPA) to set National
Ambient Air Quality Standards (NAAQS) for pollutants considered harmful to public
health and the environment. NAAQS include primary and secondary air quality
standards. Primary standards protect public health, including the health of sensitive
populations such as asthmatics, children, and the elderly. Secondary standards protect
public welfare, including protection against decreased visibility, damage to animals,
crops, vegetation, and buildings (USEPA, 2009a). USEPA has established NAAQS for six
principal pollutants, which are called “criteria pollutants” (Table 3.3.4-1).

Areas that meet the air quality standard for the criteria pollutants are designated as
being “in attainment.” Areas that do not meet the air quality standard for one of the
criteria pollutants may be subject to the formal rule-making process and designated as
being “in nonattainment” for that standard.

Nonattainment areas for some pollutants, including ozone, are further classified as
regulated under Subpart 1 or Subpart 2 of the USEPA 2004 Phase I Rule for
implementing the CAA, based on the magnitude of the problem. Subpart 1 (basic
nonattainment) is applied to those areas where the problem is less severe and contains
general requirements for nonattainment areas. Subpart 2 is applied to areas
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TABLE 3.3.4-1

NAAQS for Criteria Pollutants

National Ecological Observatory Network (NEON) EA

a

Pollutant Primary Standards Averaging Times Secondary Standards
Carbon Monoxide 9 ppm (10 mg/m®) 8-hour” None
35 ppm (40 mg/m?) 1-hour” None
Lead 0.15 pg/m*® Rolling 3-month Average Same as Primary
1.5 ug/m* Quarterly Average Same as Primary
Nitrogen Dioxide 0.053 ppm Annual (Arithmetic Mean) Same as Primary
(100 pg/m?®)
Particulate Matter (PM)
PMio 150 pg/m® 24-hour™ Same as Primary
PM2s 15.0 ug/m?® Annual® (Arithmetic Mean) Same as Primary
35 ug/m® 24-hour® Same as Primary
Ozone 0.075 ppm (2008 std)  8-hour® Same as Primary
0.08 ppm (1997 std) 8-hour' Same as Primary

Sulfur Dioxide

0.03 ppm
0.14 ppm

Annual (Arithmetic Mean)
24-hour”
3-hour”

0.5 ppm (1300 pg/m?®)

% ppm = parts per million, pg/m3 = micrograms per cubic meter
® Not to be exceeded more than once per year.
¢ 3-year average of the weighted annual mean PM;, concentration at each monitor within an area must not exceed 50 pg/m.

d 3-year average of the weighted annual mean PM; s concentrations from single or multiple community-oriented monitors must not
exceed 15.0 pg/m.

¢ 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area must not
exceed 65 pg/m.

f3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each monitor within an
area over each year must not exceed 0.08 ppm.

9 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each monitor within an
area over each year must not exceed 0.075 ppm.

Source: U.S. Environmental Protection Agency. 2009a. Air and Radiation: National Ambient Air Quality Standards
(NAAQS). http://www.epa.gov/air/criteria.html. Accessed January 15, 2009.

with severe problems and establishes a classification scheme for ozone nonattainment
areas with more specific requirements. An area would be classified under Subpart 2 as
marginal, moderate, serious, or severe based on the most recent 3 years of data. All other
8-hour ozone nonattainment areas are covered under Subpart 1 (USEPA, 2008).

Federal regulations at 40 CFR 81 delineate certain air quality control regions (AQCRs),
based on population and topographic criteria closely approximating each air basin. The
potential influence of emissions on regional air quality would typically be confined to
the air basin in which the emissions occur.

The analysis focuses on potential emissions and generation of fugitive dust from
proposed NEON construction and operation, and whether there would be any
deterioration of air quality. The analysis also will identify whether local air quality
issues would constrain NEON activities. The analysis will identify whether any permits
would be required in advance of proposed NEON, Inc. activities.

Designated Federal Class 1 Wilderness Areas have been determined to have high scenic
value associated with user experiences. Under the Clean Air Act, states are required to
protect and improve visibility in national parks and wilderness areas. There are 156
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national parks and wilderness areas designated as mandatory federal Class 1 areas
(WDE, 2009).To protect the visual quality of these designated areas, potential emission
sources within 161 km of designated Class 1 Wilderness Areas must not contribute to
deterioration of visibility through air quality impacts. The analysis identifies designated
Class 1 Wilderness Areas within 161 km of any proposed NEON location and whether
proposed NEON, Inc. activities would contribute to deterioration of air quality at those
sites.

3.3.5 Airspace

U.S. airspace is regulated by the Federal Aviation Administration (FAA), which controls
the areas and altitudes open for aviation purposes. Certain aircraft operations are
restricted either on a temporary or permanent basis through the use of Temporary Flight
Restrictions, Air Defense Identification Zones, and Flight Restriction Zones. These
restrictions include areas such as the airspace over natural disaster areas, sporting
events, parts of cities, and military installations (Brown, 2003).

This analysis focuses on proposed locations that are within or near restricted airspace
areas and whether any airspace restrictions would constrain proposed AOP
deployment. The analysis identifies permits that may be required in advance of
proposed NEON, Inc. activities.

3.3.6 Noise

For determination of impacts to human receptors, noise measurements are weighted to
increase the contribution of noises within the normal range of human hearing and
decrease the contribution of noises outside that range. Human hearing is best approxi-
mated by using an A-weighted decibel scale (ABA). When sound pressure doubles, the
dBA level increases by 3 (The Engineering Toolbox, 2007). Psychologically, most humans
perceive a doubling of sound as an increase of 10 dBA (USEPA, 1974). Sound pressure
decreases with distance from the source. Typically, the sound measured from a point
source decreases at a rate of 6 dBA per doubling of distance from the source and sound
from a continuous source decreases at a rate of 3 dBA per doubling of distance from the
source. However, factors such as the ground type, atmospheric conditions, and shielding
by vegetation and structures further affect the amount of decrease in sound over
distance (Federal Highway Administration [FHWA], 2007).

Where the distance from a sound source is greater than 100 m, the atmospheric
conditions that affect sound travel the most are temperature variations, wind, and
humidity. Sound waves typically bend toward cooler temperatures. In summer,
afternoon temperature decreases with increasing altitude and sound waves tend to bend
upward, creating what is known as a shadow zone where a sound source may be visible
at distance but the sound would not be heard. Shadow zones can decrease sound levels
by up to 20 dBA at distances greater than 160 m from a source. Shadow zones may
develop when sound travels against the wind. The situation is reversed when
temperatures are lower closer to the ground, such as morning or over calm water. In
these cases, sound waves tend to bend toward the ground, bounce off of the ground,
and travel farther than expected. Sound also tends to travel farther than expected when
it is traveling with the wind (Cowan, 1999).
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Noise levels are often expressed as Ldn, which is the dBA sound level over a 24-hour
day and night period. The Ldn also applies a 10-dBA penalty to nighttime sounds
occurring between 10 pm and 7 am to account for the desirability of a quieter night than
day in order to avoid sleep interruption. A noise level considered low is less than

45 dBA, a moderate noise level is 45-60 dBA, and a high noise level is above 60 dBA. In
busy urban areas, noise levels are typically near 75 dBA, and can reach 85 dBA near
airports and major freeways (California State Lands Commission, 2005). Sound levels in
rural residential areas typically average 40 dBA. In business and commercial areas,
sound levels typically range from 50 dBA to 60 dBA (The Engineering Toolbox, 2007).

The analysis of potential impacts focuses on how noise from construction and operation
of NEON infrastructure could impact nearby human receptors and wildlife.

3.3.7  Water Quality

“Water quality” is a term used to describe the chemical, physical, and biological
characteristics of water. Water quality is regulated primarily by the CWA, which
establishes designated uses for given waterbodies (such as public water supply, aquatic
habitat, industrial supply, and recreation) and sets criteria or standards to protect those
uses (Ohio Environmental Protection Agency, 1995; NALMS, 2009.) Standards are set for
individual pollutants and are based on the different uses assigned to a waterbody.

Streams and lakes that are impaired (not meeting established water quality standards)
for one or more pollutants are placed on a state's CWA Section 303(d) list of impaired
waters. Total maximum daily loads (TMDLs) are developed and implemented for
impaired waters that determine the maximum amount of a given pollutant that a
waterbody can receive without violating water quality standards. Plans are developed
and implemented to address sources of pollution within the watershed and how they
will be reduced as part of a state’s overall water quality management program.

The analysis focuses on whether proposed NEON, Inc. activities would have the
potential to impact water quality during construction and operation. Impacts to water
quality could result from sedimentation or transport of nutrients or other pollutants into
wetland systems as a result of erosion following ground-disturbing activities or from
spills of fuel or chemicals associated with NEON operations. The analysis identifies
what permits may be required in advance of proposed NEON, Inc. activities.

3.3.8 Wetlands

Wetlands are transitional lands between aquatic and terrestrial systems. Plants present
in wetlands are those that are adapted for life in standing water or in prolonged
saturated soil conditions (Cowardin et al., 1979). Wetlands vary widely in size and type
as a result of regional and local differences in soils, topography, climate, hydrology,
water chemistry, vegetation, and degree of human disturbance (USEPA, 2009b).

Activities in wetlands that would result in a dredge or fill are regulated under the CWA.
Under that law the term “wetland” is more narrowly defined as "areas that are
inundated or saturated by surface or groundwater at a frequency and duration sufficient
to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs and similar areas." (40 CFR 230.3(t)); USEPA, 2009b). Executive
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Order (EO) 11990, Protection of Wetlands, directs federal agencies to avoid new
construction in wetlands unless there is no practicable alternative.

The analysis focuses on the potential for direct and indirect impacts to wetlands from
construction, operation, and removal of NEON infrastructure. Direct impacts would
result from clearing or placement of structures in wetlands. Indirect impacts could result
from sedimentation or transport of nutrients or other pollutants into wetland systems as
a result of erosion following ground-disturbing activities or from spills of fuel or
chemicals associated with NEON operations. The analysis identifies permits that may be
required in advance of proposed NEON, Inc. activities.

3.3.9 Floodplains

Floodplains are strips of land bordering streams where overbank flow occurs during
periods of high water. They typically contain sediments carried by the stream that are
deposited in the slack water beyond the influence of the swiftest current. Within a
floodplain, flood zones can be determined. A flood zone represents the land bordering a
stream which is subject to floods of approximately equal frequency or probability
(NALMS, 2009).

For insurance and safety purposes, some floodplains have been mapped and flood zones
identified. Activities within mapped floodplains are regulated by the Federal Emergency
Management Agency (FEMA) and local floodplain management agencies. FEMA defines
flood zones according to level of flood risk. Identified flood zones are depicted on Flood
Insurance Rate Maps (FIRM) or Flood Hazard Boundary Maps. Each zone reflects the
predicted severity or type of flooding in the identified geographic area (FEMA, 2009).
Under EO 11988, Floodplain Management, federal actions occurring on floodplains must
consider alternatives, implement proper floodplain management, and use flood
protection measures.

Analysis focuses on whether proposed actions would affect flooding as a result of
displacement or obstruction from NEON infrastructure. Additionally, the analysis
considers whether NEON sensors and structures would be placed in flood prone areas.

3.3.10 Common Vegetation and Plant Communities

Common vegetation and plant communities are the plant components of the
environment that could be impacted by NEON. These resources are influenced by the
spatial and chemical heterogeneity of the landscape and also by biotic factors (such as
grazing).

Analysis focuses on whether vegetation would be altered or removed as a result of
NEON activities. Impacts are discussed with regard to the amount of vegetation that
would be disturbed and the length of time the disturbance would last.

3.3.11 Common Fauna

Common fauna represent the typical animals occupying or expected to occupy habitats
at and around proposed NEON sites. These resources are influenced by the number,
types, and sizes of habitat patches that occur in areas where NEON would be
implemented.
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Analysis focuses on whether common fauna would be displaced or killed as a result of
NEON activities. Impacts are discussed with regard to magnitude and expected
duration.

3.3.12 Sensitive Ecological Communities

A sensitive ecological community is a habitat type that is rare in the general area and
one that may be at risk of being eradicated by development. Sensitive communities also
would include any area designated by the USFWS under Section 4(a)(3)(A) of the ESA as
critical habitat for a species listed as threatened or endangered under the ESA. Activities
that may affect designated critical habitat require consultation with the USFWS (USFWS,
2008).State laws and regulations may offer protection for defined sensitive habitat types
within a state.

For the purposes of this analysis, locations are reviewed for information on the presence
of sensitive ecological communities. Where a sensitive ecological community is known
to occur in the vicinity of proposed NEON infrastructure and the available data are not
specific enough to determine whether the sensitive ecological community is near enough
to the proposed infrastructure to be impacted, NEON, Inc. would conduct site-specific
surveys in advance of any ground disturbance. If these site-specific surveys indicate that
an impact is likely, NEON, Inc. would relocate the facility the minimum distance
necessary to avoid impacts to the sensitive ecological community while maintaining
scientific objectives for the site.

Analysis focuses on whether sensitive communities would be altered or damaged as a
result of NEON activities. Impacts are discussed with regard to the magnitude of
disturbance and the length of time the disturbance would last. If impacts to designated
critical habitat could not be avoided, the analysis specifies that consultation with USFWS
would be conducted prior to any disturbance of critical habitat.

3.3.13 Sensitive Species

A sensitive species is a species or a defined sub-population of a species that is naturally
rare, declining in number, or at risk of becoming extinct over all or a substantial portion
of its range within the governing political boundary. Sensitive species may be protected
at the federal level by the ESA or at the state level by state laws and regulations. Another
group of sensitive species are birds protected under the Migratory Bird Treaty Act
(MBTA). Federal land management agencies, such as the BLM or the USFS, also
typically have established protection for species deemed sensitive that occur on their
lands. The purpose of the ESA is “to protect and recover imperiled species and the
ecosystems upon which they depend.” Activities that could interfere with the life history
requirements of a listed species or affect designated critical habitat require consultation
with the USFWS (USFWS, 2008).

For the purposes of this analysis, locations are reviewed for information on the presence
of sensitive species within an area represented by a radius of 5 km from each proposed
tower location. Where a sensitive species or its required habitat is known to occur in this
area and the available data lack the specificity to determine whether the occurrence is
near enough to be impacted, NEON, Inc. would conduct site-specific surveys in advance
of any ground disturbance. These surveys would follow accepted protocols for each
species that may occur near that site. If surveys indicate that an impact is likely, NEON,
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Inc. would relocate the facility the minimum distance necessary to avoid impacts to
sensitive species while maintaining scientific objectives for the site.

Analysis is similar to that described for common vegetation and fauna, but focuses on
those species identified as sensitive in a given area. If potential impacts to federally
protected species could not be avoided at a proposed site, the analysis specifies that
consultation with USFWS would be conducted prior to any action at that site.

3.3.14 Cultural Resources

Cultural resources that could be affected by construction and operation of NEON
infrastructure include prehistoric and historic archaeological sites; standing historic
structures, buildings, districts, and objects; locations of important historic events, and
sites of traditional/cultural importance to various groups. Historic properties are
protected through the National Historic Preservation Act (NHPA) of 1966 (16 USC 470f)
and its implementing regulations, the Archaeological and Historic Preservation Act of
1974, and the Archaeological Resources Protection Act of 1979. Protection of Historic
Properties (36 CFR Part 800) implements Section 106 of the NHPA and requires federal
agencies, prior to implementing an “undertaking,” to consider the effects of the
undertaking on historic properties and to afford the Advisory Council on Historic
Preservation (ACHP) and the State Historic Preservation Office (SHPO) a reasonable
opportunity to comment on any undertaking that would adversely affect properties
listed or eligible for listing on the National Register of Historic Places (NRHP).

Section 101(d)(6)(A) of the NHPA allows properties of traditional religious and cultural
importance to a tribe to be determined eligible for inclusion on the NRHP.

While typical locations of previously unknown cultural resources are subsurface
artifacts and sites located on undeveloped properties, developed sites with structures
greater than 50 years old may be eligible for the NRHP. Historic districts, landscapes, or
clusters of similar historic properties related to a common theme or locale may occur in
prospective NEON site areas. Undocumented or unidentified traditional cultural sites or
landscapes may also exist at or near prospective NEON sites. Visual, noise, atmospheric,
and physical impacts must be considered during site evaluations near these resources.

Within this resource section, the terms “significant” and “significance” are used in the
context of NEPA and the NHPA. When referring to structures, objects, or artifacts, the
terms are used as defined in 36 CFR Part 800 for the NHPA. When referring to impacts,
the terms are applied relative to their meaning under NEPA. Regulations implementing
Section 106 of the NHPA, 36 CFR Part 800.8, encourage the coordination of two
processes: (1) the review of possible impacts to the environment under NEPA and (2) the
assessment of effects of undertakings required under the NHPA.

An archival cultural resources assessment was undertaken for NEON facilities within
each of the 20 NEON domains. The assessment included a 1.6-km radius records search
of the proposed project sites and surrounding areas, as well as a review of historic maps,
geomorphologic history, settlement history, and aerial photographs.

The findings of this study are appropriate to meet the requirements of NEPA in
assessing the potential for significant impacts to sensitive cultural resources. Information
collected and described for each of the domains will provide the appropriate level of
information to comply with NEPA relative to whether the potential impact to the human
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environment will be significant or not significant. The analysis is based on the findings
of archival research, geomorphologic history, settlement history, and cartographic
review within the study areas. This analysis also meets the provision described in
Section 106 of the NHPA to conduct a phased approach to compliance (covered in 36
CFR § 800.4(b)(2)). The collected body of knowledge presented in this EA provides
sufficient information to determine that there are no NEON features identified to date
that will have a significant impact on known cultural resources reported from the
literature and related other archival data reviewed for this EA.

The approach proposed and being implemented in this EA is based on a “phased
approach” to compliance with Section 106 of the NHPA. The provision for such an
approach is outlined in Part 800.4 - “Identification of Historic Properties.” This portion
of the regulation is applicable to actions that involve large land areas, such as the 20
domains proposed for NEON. The key components in the implementation of the phased
approach are summarized below:

e Assess potential impacts from the proposed action to cultural, archeological, and
historical resources using the results of archival research, geomorphologic history,
settlement history, cartographic review, tribal consultation, and results of the NSF
consultations and provide this assessment of potential impacts, including a range of
potential mitigation measures, for the NEPA EA.

e Apply the provision in Section 106 of the NHPA to conduct a “phased approach” to
compliance (covered in 36 CFR § 800.4(b)(2)), given the large amount of land that is
under consideration (804 ha for each site) and the fact that site-specific footprints of
facilities (less than 0.01 ha) may include minor relocations or micro-siting. This
phased option allows NSF to address NEPA requirements in assessing potential
impacts to these resources based on the archival and other desktop research, and
separately complete its Section 106 obligations as required at the point in project
development when site-specific footprints have been finalized for each component of
NEON within each domain. This approach enables NSF to avoid potentially
significant costs for surveys that might not be required.

As outlined in this EA, NSF has conducted archival research to identify the likely
presence of historic properties within an 804-ha area encompassing proposed sites
within each domain. Available information regarding potential effects on cultural,
archaeological, and historic resources within this area is outlined for the Core and
Relocatable Sites and Aquatic Arrays proposed within each domain. Because each
domain contains multiple individual sites, there are more than 60 specific locations that
were evaluated for the presence of historic properties. While NEON, Inc. has selected
candidate preferred locations for the individual sites within each domain, there is the
potential for some limited relocation of specific NEON sites. Part 800.4 allows for the
identification and evaluation of historic properties (e.g., implementation of site-specific
field surveys), once specific locations have been refined.

Should the project go forward for funding, NSF will provide funds to conduct site-
specific surveys in domains indicating a high potential for cultural resources. At that
point, there should be reasonable certainty that site locations will not change. NSF will
mobilize the appropriate cultural resource professionals to conduct field surveys within
each domain to address specific infrastructure locations and proposed intrusive
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sampling areas, conduct appropriate coordination with appropriate SHPOs, and
conduct any necessary tribal consultation. Should any previously unknown historic
properties be discovered at a proposed NEON location, appropriate mitigation would be
developed and implemented if impacts to the discovered historic properties could not be
avoided.

3.3.15 Utilities

Electric power transmission is the bulk transfer of electric power via a network that
connects power plants to substations to individual locations. The transmission capacity
of this infrastructure (e.g. lines, transformers) determines whether or not it must be
upgraded to handle the additional demand from new or expanding users (National
Council on Electricity Policy, 2004). Telecommunication is handled by a network of
lines, transmitters, nodes, and receivers. As with electric power, the capacity of the
infrastructure determines whether or not it must be upgraded to handle additional
demand.

The analysis identifies whether the existing utility system in the vicinity of proposed
NEON locations is sufficient to support proposed NEON infrastructure with minimal
modifications and extensions. An AP would transition commercial power and
communications to NEON systems. A single AP may serve multiple FIUs or other
components, depending on the configuration of NEON infrastructure.

The analysis also determines what impacts to other resources could occur as a result of
NEON work to extend utility service from the terminus of the existing utility
infrastructure to proposed NEON locations.

3.3.16 Transportation

A transportation network represents the infrastructure that permits the conveyance of
people and commodities. For a given area the transportation infrastructure may include
roads, railroads, airports, and ports.

The analysis focuses on whether the existing transportation infrastructure is sufficient to
meet the needs of NEON, whether improvements of modifications to existing
infrastructure would be needed, and how construction and operation of NEON
infrastructure could impact transportation and traffic near the proposed locations.

3.3.17 Human Health and Safety

Occupational health and safety addresses the risk factors and hazards of the workplace.
Risk is managed by identifying potential hazards and implementing appropriate
controls to promote a safe environment (Bird et al., 2003).

The analysis identifies the potential for injury to NEON workers and researchers during
construction, data collection, and site closure. The analysis also identifies whether health
and safety risks to the general public would be created as a result of NEON
implementation.

NEON FINAL EA 3-15 NOVEMBER 2009



3.3.18 Environmental Justice

Environmental justice is the fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies
(CEQ, 1997). “Fair treatment” means that no group, including racial, ethnic, or socio-
economic groups, should bear a disproportionate share of the adverse environmental
consequences resulting from industrial, municipal, or commercial operations or the
execution of federal, state, local, and tribal programs and policies.

In 1994, an “Executive Order on Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations” (EO 12898, 59 FR 7629) was issued
and was designed to focus on environmental and human health conditions in minority
and low-income communities. EO 12898 requires federal agencies to achieve
environmental justice "to the greatest extent practicable" by identifying and addressing
"disproportionately high adverse human health or environmental effects of...activities
on minority populations and low-income populations." The CEQ has issued guidance to
federal agencies to assist them with their NEPA procedures so that environmental
justice concerns are effectively identified and addressed (CEQ, 1997).

For the purposes of this analysis, the Region of Influence (ROI) to be considered for
potential environmental justice impacts to minority /low-income population will be any
areas where deployment of NEON infrastructure would restrict access for subsistence
uses or where the proposed infrastructure would directly impact minority or low-
income populations.

3.3.19 Protection of Children

EO 13045, Protection of Children from Environmental Health Risks and Safety Risk (FR:
April 23,1997, Volume 62, Number 78), specifies guidelines for the protection of
children. This EO requires that federal agencies make it a high priority to identify and
assess environmental health risks and safety risks that may disproportionately affect
children and to ensure that policies, programs, and standards address disproportionate
risks to children that result from environmental health or safety risks. For the purposes
of this analysis, the area to be considered for potential impacts to children is the
immediate location where NEON infrastructure would be deployed. The analysis is
further limited to those locations where routine access by children could occur.

3.3.20 Recreation

The analysis identifies the potential for disruption of recreational activities to the general
public as a result of NEON implementation. With regard to National Historic Trails
(NHTSs) and National Scenic Trails (NSTs), a potential for impacts was considered to
exist where these trails occur within 10 km of proposed NEON locations. At greater than
10 km, no potential for impact was presumed to exist. The 10 km was determined as
perpendicular distance for potential visual impacts and distance along waterways for
potential indirect impacts.

3.3.21 Aesthetics and Visual Resources

Impacts to aesthetic and visual resources are evaluated by analyzing project related
changes to existing views, landscape character, land cover types, and land uses.
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Important resources are inventoried to ensure that proposed activities conform with
existing resources (Anderson, 1979). Federal agencies are responsible for ensuring that
the visual and aesthetic values of public lands are considered before allowing uses that
may have negative impacts (BLM, 2009; NPS, 2006). In addition, recognizing that
activities proposed for adjacent lands may significantly affect park programs, resources,
and values, NPS policies require park managers to work with managers of areas beyond
park boundaries to seek solutions that protect park resources and values (specifically
including scenic views, soundscapes, and lightscapes), provide for visitor enjoyment,
and address mutual interests in maintaining the quality of life in the community, among
traditionally associated peoples, and other interested groups. NPS views such
cooperative conservation as essential to fostering decisions that are sustainable.
Representatives from the NPS and BLM worked with NEON in siting or mitigating
project facilities (for example, painting towers specified colors) in such a way as to
minimize negative impact on aesthetic or visual resources at any of the NPS or BLM
locations, and on adjacent NPS lands.

Analysis focuses on whether proposed actions would result in changes to the viewshed
of identified visual resources and whether those changes would adversely those
resources.

3.3.22 References

Anderson, Paul F. 1979. Analysis of landscape character for visual resource
management. In: Elsner, Gary H., and Richard C. Smardon, technical coordinators. 1979.
Proceedings of our national landscape: a conference on applied techniques for analysis
and management of the visual resource [Incline Village, Nev., April 23-25, 1979]. Gen.
Tech. Rep. PSW-GTR-35. Berkeley, CA. Pacific Southwest Forest and Range Exp. Stn.,
Forest Service, U.S. Department of Agriculture: p. 157-163. Available:

http:/ /www.treesearch.fs.fed.us/pubs/27574

Bird, Frank E., George L. Germain and M. Douglas Clark. 2003. Practical Loss Control
Leadership, p. 363. Det Norke Veritas, Inc. Duluth, Georgia.

Brown, Michael W. 2003. FAA Aviation News. Nov-Dec 2004. A Pilot’s Guide to
Understanding Restrictions in Today’s National Airspace System.

Bureau of Land Management. 2009. Visual Resource Management.
http:/ /www.blm.gov/nstc/ VRM/ and http://www.blm.gov/nstc/VRM /vrmsys.html.
Accessed 24 January 2009.

California State Lands Commission, Monterey Bay National Marine Sanctuary, and
Aspen Environmental Group. 2005. Draft Environmental Impact Report/Environmental
Impact Statement. http:/ /www.montereybay.noaa.gov/new/2005/031505marseir.html.
Accessed 21 September 2006.

Council on Environmental Quality (CEQ). 1997. Environmental Justice Guidance Under the
National Environmental Policy Act. Council on Environmental Quality, December 10, 1997.

Cowan, ].P. 1999. Planning to Minimize Highway Noise Impacts. 1999 APA National
Planning Conference Proceedings.

NEON FINAL EA 3-17 NOVEMBER 2009


http://www.blm.gov/nstc/VRM/
http://www.blm.gov/nstc/VRM/vrmsys.html. Accessed 24 January 2009
http://www.blm.gov/nstc/VRM/vrmsys.html. Accessed 24 January 2009
http://www.blm.gov/nstc/VRM/vrmsys.html. Accessed 24 January 2009

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of wetlands
and deepwater habitats of the United States. U.S. Fish and Wildlife Service, Biological
Services Program. FWS/OBS-79/31. 103pp.

http:/ /el.erdc.usace.army.mil/emrrp/emris/emrishelp2/cowardin_report.htm and
http:/ /el.erdc.usace.army.mil/emrrp/emris/emrishelp2 /wetlands_cowardin.htm.

Federal Emergency Management Agency. 2009. Flood Zone Definitions.

http:/ /msc.fema.gov/webapp/wcs/stores/servlet/info?storeld=10001&catalogld=1000
1&langld=-1&content=floodZonesé&title=FEMA %20Flood %20Zone %20Designations,
accessed 1/16/2009.

Federal Highway Administration (FHWA). 2007. Highway Traffic Noise.
http:/ /www.fhwa.dot.gov/environment/noise/3.htm. Accessed May 31, 2007.

Federal Register: April 23, 1997 (Volume 62, Number 78). Executive Order 13045 --
Protection of Children From Environmental Health Risks and Safety Risks.

geology.com. 2009. What is Geology? http:/ /geology.com/articles / what-is-
geology.shtml. Accessed January 15, 2009.

National Council on Electricity Policy. 2004. Electricity Transmission, A Primer. June,
2004.

National Park Service. 2006. Management Policies, 1.6 Cooperative Conservation
Beyond Park Boundaries, 1.7 Civic Engagement, 4 Natural Resource Management
Introduction, 4.1.4 Partnerships, 4.7 Air Resource Management, 4.9 Soundscape
Management, 4.10 Lightscape Management, 4.11 Chemical Information and Odors, 5
Cultural Resource Management Introduction, 5.2.1 Consultation, 5.3.1.7 Cultural
Soundscape Management, 5.3.5.2 Cultural Landscapes, 5.3.5.2.6 Land Use and
Ethnographic Value. http:/ /www.nps.gov/policy /MP2006.pdf and

http:/ /www.nps.gov/policy /mp/policies.html. Accessed 16 September 2009.

North American Lake Management Society (NALMS). 2009. Glossary.
http:/ /www.nalms.org/resources/glossary/c.html. Accessed January 14, 2009.

NRCS. 2009. Soil Formation and Classification. http:/ /soils.usda.gov/education/
facts/formation.html. Accessed January 14, 2009.

Ohio Environmental Protection Agency. 1995. Understanding Ohio’s Surface Water Quality
Standards, pp. 7-11. Ohio Environmental Education Fund.

The Engineering Toolbox. 2007. Sound levels websites:
http:/ /www.engineeringtoolbox. com/outdoor-noise-d_62.html, and
http:/ /www.engineeringtoolbox.com/sound-level-d_719.html. Accessed May 25, 2007.

U.S. Environmental Protection Agency (USEPA). 1974. Information on Levels of
Environmental Noise Requisite to Protect Public Health and Welfare With an Adequate Margin
of Safety. Office of Noise Abatement and Control, March 1974.

U.S. Environmental Protection Agency (USEPA). 2008. 8-Hour Ozone Non-attainment
Areas. http:/ /www.epa.gov/air/oagps/greenbk/o8index.html and

http:/ /www.epa.gov/air/oaqps/greenbk/o03co.html#Ozone8. Accessed December 23,
2008.

NOVEMBER 2009 3-18 NEON FINAL EA


http://el.erdc.usace.army.mil/emrrp/emris/emrishelp2/cowardin_report.htm
http://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&catalogId=10001&langId=-1&content=floodZones&title=FEMA%20Flood%20Zone%20Designations
http://msc.fema.gov/webapp/wcs/stores/servlet/info?storeId=10001&catalogId=10001&langId=-1&content=floodZones&title=FEMA%20Flood%20Zone%20Designations
http://www.fhwa.dot.gov/environment/noise/3.htm
http://www.engineeringtoolbox.com/outdoor-noise-d_62.html
http://www.engineeringtoolbox.com/sound-level-d_719.html accessed 5/25/2007
http://www.epa.gov/air/oaqps/greenbk/o8index.html

U.S. Environmental Protection Agency (USEPA). 2008a. Air and Radiation: National
Ambient Air Quality Standards (NAAQS). http:/ /www.epa.gov/air/criteria.html.
Accessed December 23, 2008.

U.S. Environmental Protection Agency (USEPA). 2009a. Air and Radiation: National
Ambient Air Quality Standards (NAAQS). http:/ /www.epa.gov/air/ criteria.html.
Accessed January 15, 2009.

U.S. Environmental Protection Agency (USEPA). 2009b. Wetlands: Wetlands Definitions.
http:/ /www.epa.gov/owow/wetlands/what/ definitions.html. Accessed January 14,
2009.

U.S. Fish and Wildlife Service. 2008. ESA Basics. Published October, 2008.

U.S. Geological Survey (USGS). 2009a. Earthquake hazards 101: The Basics.
http:/ /earthquake.usgs.gov/research/hazmaps/haz101/haz101.php. Accessed
January 14, 2009.

U.S. Geological Survey (USGS). 2009b. Definition of %g.
http:/ /earthquake.usgs.gov/research/hazmaps/haz101/faq/parm02.php. Accessed
January 14, 2009.

Washington State Department of Ecology. Regional Haze.

http:/ /www.ecy.wa.gov/programs/ air/ globalwarm_RegHaze/regional haze.html
and http:/ /www.epa.gcov/ttn/oarpg/tl/fr notices/classimp.gif. Accessed January 24,
2009.

3.4 Mobile Deployment Platforms

MDPs would be deployed in response to specific events, such as natural disasters. MDPs
would be trailer- or vehicle-mounted and would be driven to deployment points.
Potential deployment locations and durations are not known in advance. However,
deployment would be to areas adjacent to existing roads.

NEON, Inc. would investigate a site proposed for a Mobile Observatory in advance of
deployment. The equipment would not be parked in wetlands or surface waters.
Equipment would not be located where sensitive species occur or within any designated
critical habitat. The potential for any impacts would be minor, limited to the time the
equipment would be deployed at a site. There could be minor temporary impacts to
common vegetation from shading as the trailer is parked in an area, but no additional
impacts would be expected.

3.5 Domains

The following sections are organized by domain. These sections discuss the affected
environment in proximity to proposed NEON locations in each domain and the
potential environmental consequences of construction, operation, and removal of NEON
infrastructure within the domain. As discussed above, each proposed NEON location
has been assigned a unique alphanumeric identifier consisting of an initial letter (C, R,
A, S) designating whether it refers to a core, Relocatable, aquatic, or STREON Site and a
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two-digit number. The alphanumeric identifiers and proposed locations for NEON
infrastructure in each domain are provided in Table 2.2.2-1.
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3.5.1 Domain 1 Northeastern United States
3.5.1.1 Introduction

Domain 1 covers all of New England and New York, including northern New Jersey,
northern and western Pennsylvania, and much of West Virginia (Figure 2-1). The
domain is located within the Lower New England-Northern Piedmont and Northern
Appalachian-Acadian ecoregions. Glacier activity has shaped much of this domain and
has created a diverse geology with low-mountains and many lakes in the interior central
and southern parts of the domain and glacially deposited sandy soils that form a broad
plain with many ponds toward the Atlantic Ocean. The northern part of Domain 1 is
more mountainous, with alpine peaks and many fast-flowing, cold water rocky rivers
(LandScope America, 2009a; 2009b).

3.5.1.2 Resource Areas Considered But Not Addressed for Domain 1

Preliminary analysis indicated that there would be no potential to significantly impact
three of the resource areas that were considered in Domain 1. These resource areas and
the reasons they were not addressed further in the analysis are provided below:

e Environmental Justice: The proposed NEON sites would be located on unpopulated
lands. All potential impacts would be confined to the project footprint and there
would be no potential to disproportionately impact minority or low-income
populations.

e Airspace: There is no special use airspace in Massachusetts or New Hampshire and
the proposed NEON locations would not extend into restricted airspace (FAA, 2009).
No potential for airspace constraints would be expected in this domain.

e Aesthetics and Visual Resources: Areas proposed as NEON locations in Domain 1
are designated research areas that are not routinely viewed for aesthetic quality or
urban lands where aesthetic quality is impaired. Implementation of NEON would
not further reduce the aesthetic and visual quality of the proposed locations. No
impacts would be likely.

3.5.1.3 Resource Areas Considered in Detail for Domain 1

The following sections describe the affected environment and anticipated environmental
consequences for resource areas in Domain 1 where site-specific conditions would
influence the anticipated environmental consequences.

Geology/Seismicity
Affected Environment

The Harvard Forest, Burlington, and Bartlett Experimental Forest are all within the New
England Province. Harvard Forest is in the central New England upland section.
Bedrock in this area is characterized by granites, gneisses, and schists typical of the
region. Surficial deposits are predominantly glacial till of varying depths, with localized
glaciofluvial deposits (Harvard Forest, 2008a). Burlington is in the Seaboard Lowland
section, which is characterized by shallow soils, glacial till, and bedrock outcrops that
formed during the last ice age. Geology in the Burlington area consists primarily of
igneous and metasedimentary Paleozoic and Precambrian bedrock with surficial
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deposits of till, gravel, and sand (Plum Island LTER, 2008). Bartlett Experimental Forest
is in the White Mountain section. The surface is a thin, stony Pleistocene till (USFS,
2009). The soil mantle is very shallow in many places with exposed rock and boulders
prevalent (USFS, 2008).

The New England Province is relatively stable from the standpoint of seismicity.
Throughout the domain, the maximum % pga with a 2 percent probability of occurrence
in 50 years ranges from 12% pga to 40% pga for short wave motion and 4% pga to 14%
pga for long wave motion (USGS, 2009a, 2009b). The higher ranges are associated with
northwest Vermont and northern New York near the border with Canada.

Environmental Consequences

No direct or indirect impacts to geology would be expected. There would be no
potential for interaction with other projects and no cumulative impacts to geologic
resources would occur.

The proposed NEON sites are not in areas with geological features that influence surface
activity and NEON activities would not impact the underlying geology. The seismic
hazard is low in the locations where NEON infrastructure is proposed and no impacts to
NEON infrastructure or interruptions in data collection would be expected from seismic
activity. It is not expected that any long-term maintenance resources would be required
to address seismicity in this domain.

Soils
Affected Environment

Soils within the general area of the proposed locations in the Harvard Forest consist
mostly of loamy sands in the uplands and muck soils in the wetlands. The soil at the
proposed location for the Advanced Tower (C-01, Figure 3.D01-1) and the upland Basic
Tower (C-03, Figure 3.D01-1) consists of Becket-Skerry soil that is well drained and has
slopes that range from 3 to 15 percent. The typical soil profile for this soil type consists of
fine sandy loam from the surface to a depth of 34 cm and a gravelly sandy loam extend-
ing to about 165 cm. Becket-Skerry and other soils at and around the proposed locations
are not considered highly susceptible to sheet or rill erosion by water (NRCS, 2009a;
NRCS, 2009b).

A Basic Tower (C-02, Figure 3.D01-1) would be located in Black Gum Swamp. The soil at
this location consists of Bucksport and Wonsqueak mucks that are very poorly drained.
Slopes in these areas range from 0 to 3 percent. The typical soil profile for this soil type
consists of muck to a depth of about 165 cm. This soil is not considered highly
susceptible to rill or sheet erosion (NRCS, 2009a NRCS, 2009c¢).

The soils at Bartlett Experimental Forest (R-01, Figure 3.D01-2) consist of spodosols,
which are well drained but typically moist. The top layer consists of humus, which is
nutritionally rich, while lower mineral soil layers are deficient in nutrients. Soil depths
can be very shallow where rocks and boulders are prevalent (USFS, 2008).

Soils within the general area of suburban Burlington consist of fine sandy loams in the
uplands and muck soils in low-lying areas. The soil in the proposed location of the
Relocatable Tower (R-02, Figure 3.D01-3) consists of Swansea muck and loamy
Urdorthents. Swansea muck soils are very poorly drained and have slopes ranging from
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0 to 1 percent. Swansea muck is not considered to be highly susceptible to sheet or rill
erosion. The typical soil profile for Swansea consists of muck from the surface to 60 cm
and stratified gravelly sand to loamy fine sand extends to 165 cm (NRCS, 2009e; NRCS,
2009h). Loamy Urdorthents consist of one or many of loamy alluvium deposits, sandy
glaciofluvial deposits, loamy glaciolacustrine deposits, loamy marine deposits, and
loamy lodgment fill (NRCS, 2009f).

The soil at the proposed location of the Harvard Forest Aquatic Array (A-01, Figure
3.D01-1) consists of Pillsbury-Peacham soil, a very poorly drained soil with slopes
ranging from 0 to 8 percent. The typical soil profile for Pillsbury-Peacham is a gravelly
fine sandy loam to 165 cm. Pillsbury-Peacham is not considered highly susceptible to
sheet or rill erosion (NRCS, 2009a; NRCS, 2009g).

Soils in the area of the proposed Burlington Aquatic Array (A-02, Figure 3.D01-3) in
Burlington are fine sandy loam and extremely stony. The soil at the proposed location of
this Aquatic Array is Whitman fine sandy loam, a very poorly drained soil with slopes
ranging from 0 to 5 percent. The typical soil profile for Whitman fine sandy loam soil
consists of fine sandy loam to 25 cm, sandy loam to 46 cm, and gravelly sand loam
extends to 165 cm. Neither of these soils are considered highly susceptible to sheet or rill
erosion. These soil types are located along much of the corridor of the stream where the
Aquatic Array has been proposed (NRCS, 2009a; NRCS, 2009h).

Environmental Consequences

Short-term minor direct impacts to soils would be expected as a result of construction
and site closure. Any indirect impacts to soils would likely be negligible. Any direct
impacts to soils during operation of NEON would be negligible and no indirect soil
impacts would result from operation of NEON infrastructure. Because all impacts
would be limited to the NEON footprint, there would be no potential for interaction
with other projects and no cumulative impacts to soils would result.

At each of the proposed NEON locations in Domain 1, construction would disturb soils
as a result of clearing and grading to place tower pads and IHs, installation of fencing
around towers, and trenching to extend electric power from portals. The total area of
disturbed soils would be approximately 0.13 ha at the location with C-01, C-02, and A-
01, approximately 0.1 ha at C-03, approximately 0.17 ha at R-01, and approximately 0.04
ha at the location with R-02 and A-02 The greater disturbance would result from
extension of utility lines to the sites. There would be the potential for erosion and
sedimentation to occur prior to covering or revegetating disturbed areas. None of the
soils that would be disturbed are highly prone to erosion. NEON, Inc. would implement
appropriate BMPs, as described in Section 2.2.2, to minimize the potential for soil
erosion and also for indirect impacts to surface waters from transport of eroded
materials into nearby waterbodies.

A similar potential for impacts to soils would occur during site closure. In areas covered
by buildings and tower pads, soils would be replaced. Similar BMPs would be used to
minimize the potential for erosion. At site closure, pre-construction site conditions
would be restored to the extent practicable.
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Two of the proposed tower locations, Black Gum Swamp (C-02) and Burlington (R-02),
would be in or near wetlands. Specific measures that would be implemented to protect
the sensitive wetland soils at these locations are discussed below.

The muck soils in Black Gum Swamp (C-02) could be impacted by trampling and
compaction from personnel accessing the site for data collection and maintenance. To
prevent this type of impact, a boardwalk would be constructed to the tower site. Also, to
minimize the potential for disturbance and compaction of these sensitive muck soils, the
IH would be placed outside the swamp in an upland area and the electric power
extension through Black Gum Swamp would be placed in an aboveground conduit.

The proposed Relocatable Tower in Burlington (R-02) would be placed in an area with
muck soils, which typically indicates a wetland. This proposed location is adjacent to
Sawmill Brook. The Relocatable Tower, guy wire anchors, and IH would be placed
outside of any wetland area and the stream to avoid disturbance to these sensitive
resources. If necessary, a boardwalk would be constructed across sensitive areas to
access the tower and sensors. If the electric utility line would cross a wetland to reach
the tower, the line would be placed in an aboveground conduit, to minimize disturbance
and compaction of muck soils.

Climate
Affected Environment

Domain 1 is strongly seasonal, with average annual temperatures ranging from 4 to 13°C
and average annual precipitation ranging from 80 to 130 cm. Annual precipitation is
distributed fairly even throughout the domain. Using the Fujita scale as reference, F1-
level wind damage from hurricanes is minimal in the western and northern areas of the
domain to F1-level damage every 10 years on average in eastern Long Island and
southeastern New England (Boose and Foster, 2003). F1-level wind damage at Harvard
Forest occurs on average every 20 years (Foster, 2007). Extreme temperatures are the
main limiting factor for conducting field work at Bartlett Experimental Forest and other
proposed locations in Domain 1 (USFS Bartlett Experimental Forest, 2008).

Environmental Consequences

Due to the potential for extreme wind conditions from hurricanes, the Relocatable
Tower at Burlington would be designed and secured to minimize the risk of loss from
high winds. The Harvard Forest and Bartlett Experimental Forest areas have a lower
probability of wind damage from hurricanes. Instrument huts would be constructed
with a low profile and placed in areas sheltered from the wind.

Air Quality
Affected Environment

Bartlett Experimental Forest is located in an area designated as in attainment for criteria
air pollutants (USEPA, 2009a). Worcester County, the location of Harvard Forest, and
Middlesex County, the location of the Burlington Relocatable Tower and Aquatic Array,
are both listed as nonattainment areas in Massachusetts due to moderate levels of 8-hr
ozone (USEPA, 2009a). Both Massachusetts proposed sites would be in the Boston-
Lawrence-Worcester, eastern Massachusetts area, a major metropolitan area.
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Harvard Forest and Bartlett Experimental Forest are within 161 km of designated Class I
Wilderness Areas. The Lye Brook Wilderness Area in southwest Vermont is
approximately 97 km northwest of Harvard Forest (USEPA, 2009b). The Great Gulf
Wilderness Area is located approximately 32 km north of Bartlett Experimental Forest
and the Presidential Range Dry River Wilderness Area is approximately 5 km north of
Bartlett Experimental Forest (USEPA, 2009¢).

Environmental Consequences

Short-term negligible direct and indirect impacts will occur to air quality during
construction of NEON infrastructure. There would be negligible long-term direct
impacts to air quality from use of vehicles during the operation of NEON infrastructure.
Because the proposed NEON locations in Domain 1 are separated in space and
emissions associated with NEON projects would be intermittent and small, no
cumulative impacts to air quality would be expected.

Construction of the proposed infrastructure would have short-term, negligible impacts
to air quality. The construction area at any location would be less than 0.01 ha and no
large earthmoving equipment would be used. BMPs, as discussed in Section 2.2.2,
would be implemented during construction to reduce or eliminate fugitive dust
emissions. Proposed instrumentation sites are located on private property with no
surrounding development. Human health and human nuisance values would not be
impacted from fugitive dust created during construction. Similar temporary impacts to
air quality would be expected at the time of site closure as infrastructure is removed.

Construction would be completed in approximately 6 months by a crew of up to 10
contractors plus oversight personnel from NEON, Inc. Workers would travel to the sites
in carpools or vanpools to minimize the amount of vehicle emissions. Vehicle emissions
during construction would be a minor temporary impact on local air quality.

During operations, a maximum of 25 scientists and technicians would be onsite daily for
a 6-week period during maximum sampling efforts. During other times, it is expected
that an average of three people would visit each site twice per week. Scientists and
technicians would carpool or vanpool to the sites and vehicle trips associated with
implementation of the proposed NEON, Inc. activities would not cause substantial
changes in air quality from the baseline conditions.

The NEON project would not contribute to regional haze and would not impact
visibility at any of the Class I areas within 161 km of a proposed NEON location.

Noise
Affected Environment

Existing noise levels at the proposed Harvard Forest and Bartlett Experimental Forest
locations would likely be approximately 40 dBA (USEPA, 1974), as both are in rural
areas. Baseline noise levels at the proposed tower location in Burlington would be
expected to range from 45 to 60 dBA due to the urban surroundings. The proposed
Relocatable Tower at Burlington would be located in a community park containing ball
fields and tennis courts that is within a larger residential area.
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Environmental Consequences

There would be short-term negligible direct noise impacts to onsite workers and minor
direct impacts to wildlife from construction. Operation of atmospheric sampling
equipment would produce long-term continuous minor noise impacts. Long-term
intermittent minor impacts to wildlife would result from the noise of vehicle use during
operation of NEON infrastructure. AOP overflights would have no impacts to residents.
There would be no interaction among sites or with other projects, so no cumulative
impacts from noise would occur.

Construction would be completed in approximately 6 months by a crew of up to 10
contractors plus oversight personnel from NEON, Inc. All work would be done during
the day. Equipment and materials would be brought in by hand with as little impact as
possible. No new roads would be constructed. During construction, noise levels would
be elevated periodically only during daytime from clearing, trenching, leveling, and
other construction activities. Operation of the walk-behind trencher would create the
loudest noise during construction, 88 dBA at 3 m (Charles Machine Works, Inc.
Undated). Onsite persons at each location would be aware of the operation of equipment
during construction and could experience interference with outdoor conversations
depending on proximity to the construction area. However, elevated noise levels would
be temporary and site noise conditions would revert to background levels after
construction. Similar temporary noise impacts would be expected at the time of site
closure during removal of infrastructure.

The proposed location of the Relocatable Tower at Burlington (R-02) is at a community
park with tennis courts and ball fields. The park also is adjacent to a powerline right-of-
way (ROW). Residential areas surround this location. Noise levels inside nearby homes
and at the community park could be elevated during construction. Absent intervening
vegetation, the sound of the walk-behind trencher would be reduced to 82 dBA as a
result of natural attenuation from traveling approximately 12 m to nearby homes
(FHWA, 2007). Because of the short distance, persons inside the closest residences would
not likely experience any noise reduction from the intervening vegetation. This level of
noise would be comparable to that made by a gas-engine lawn mower (Cowan, 1999)
and would interfere with conversations outdoors at nearby residences and at the park.
Operation of the trencher would not prevent the conduct of recreational activities at the
park. Persons inside of houses would experience a further reduction of 15 - 25 dBA
(USEPA, 1974). Indoor noise levels during trenching would be expected to range from 57
and 67 dBA, which would be noticeable and may require that people increase the
volume on televisions or radios to hear clearly. Any noise impacts at the proposed
Burlington Relocatable Tower (R-02) would likely be temporary and minor.

Wildlife in the immediate construction areas at Bartlett Experimental Forest (R-01) and
Harvard Forest (C-01, C-02, C-03) would be exposed to the elevated noise and would be
expected to temporarily relocate from the active construction area. Following
construction, any displaced animals would be expected to resume normal activity and
return to use of the areas. Any construction-related noise impacts would be temporary
and minor.

The atmospheric sampling equipment pumps on the FIU would operate continuously.
Typically, these pumps produce noise of approximately 65 dBA. NEON, Inc. would
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place the pumps within noise shielding to reduce the sound to less than 60 dBA at 12 m.
This would likely result in long-term minor impacts to residents in the neighborhood
near the proposed tower in Burlington.

Noise from the atmospheric sampling equipment pumps also could impact wildlife. The
constant nature of the noise could result in long-term displacement of some animals.
Other animals would adjust to the constant noise and resume use of the area around an
FIU. Any impacts to wildlife would likely be long-term and minor at all proposed tower
locations, excluding Burlington. The proposed tower in Burlington would be in a
residential area and impacts to wildlife would be negligible.

During operations, it is expected that a maximum of 25 scientists and technicians would
visit the site during peak sampling when researchers would access the site daily for up
to 6 weeks for bird surveys and small mammal trapping events. During peak sampling,
crews would be spread across multiple FSUs and would not concentrate in a single area.
During other times, it is expected that a maximum of 10 persons would be onsite at any
time. Researchers and technicians would carpool and no more than seven vehicle trips
per day would be expected during peak sampling and no more than three vehicle trips
per day at other times. Vehicle noise during trips for maintenance and data collection
would result in intermittent negligible noise increases throughout the duration of NEON
activities (30 years at Core Site tower locations and up to 5 years at Relocatable Sites).

Noise from the AOP would have potential to impact residents near the proposed
Burlington Relocatable Site (R-02). No sensitive noise receptors live near the proposed
Core Site or the Bartlett Experimental Forest Relocatable Site. AOP flights at 1,000 m
above the canopy would be expected to have no impact on residents. AOP flights at
150 m above the canopy would be a short-term nuisance, but any impacts to residents
would be negligible.

The potential for AOP flights to disturb wildlife is discussed below.

Water Quality
Affected Environment

The proposed locations of Advanced Tower C-01 and Basic Tower C-03 at Harvard
Forest are in upland areas, with the proposed location of Basic Tower C-03 less than

30 m from an unnamed tributary of Bigelow Brook (Table 3.5.1.3-1). The proposed
location for Basic Tower C-02 at Harvard Forest is in Black Gum Swamp and Aquatic
Array (A-01) at Harvard Forest would be located on the upper reaches of the unnamed
tributary to Bigelow Brook near Basic Tower C-03.

The proposed Relocatable Tower (R-02) and Aquatic Array (A-02) in Burlington would
be along Sawmill Brook in the Ipswich River watershed. Middle reaches of the Ipswich
River typically are dry during summer because of municipal water withdrawals coupled
with river flow being less than evapotranspiration (Plum Island LTER, 2008).

Bartlett Experimental Forest is located in an upland area and has no permanent rivers,
lakes, or peat bogs (USFS, 2008). There are first-order intermittent and ephemeral

NEON FINAL EA 3-27 NOVEMBER 2009



TABLE 3.5.1.3-1

Streams, Ponds, and NWI Wetlands Occurring at or Near Proposed NEON Towers and Aquatic Arrays—Domain 1,
Northeastern United States

National Ecological Observatory Network (NEON) EA

Streams Ponds Wetlands

NEQN Within 5 km of At or adjacent Within 5 km At or adjacent Within 5 km of At or adjacent to
Facility Proposed to Proposed of Proposed to Proposed Proposed Proposed
Number Tower/Array Tower/Array Tower/Array Tower/Array Tower/Array Tower/Array
C-01 14 0 31 0 61 0
C-02 14 0 34 1 62 1
C-03 14 1 32 0 67 1
R-01 15 0 6 0 25 0
R-02 7 1 27 0 172 0
A-01 14 1 31 0 70 0
A-02 7 1 39 0 230 1

Sources: USFWS, 2008-2009; USGS, 2008-2009; USGS, 2009c.

streams on the property (Table 3.5.1.3-1). These streams and their associated riparian
corridors are used for research (USFS, 2008).

Environmental Consequences

There would be short-term negligible direct noise impacts to onsite workers and minor
direct impacts to wildlife from construction. AOP overflights would have no impacts to
residents. There would be no interaction among sites or with other projects, so no
cumulative impacts from noise would occur.

During construction there would be potential for erosion and sedimentation should rain
events occur while disturbed soils are exposed. NEON, Inc. would implement BMPs, as
discussed in Section 2.2.2, would be used to minimize the potential for impacts to water
quality, such as elevated turbidity and nutrient enrichment, as a result of erosion and
sedimentation. Because the amount of disturbance would be small (less than 0.01 ha),
the amount of new impervious area would be less than 35 m2 at any location, and
appropriate BMPs would be implemented, any impacts would be temporary and
negligible. The potential for impacts to water quality from construction would end
following the stabilization and revegetation of disturbed soils. The potential for similar
temporary impacts to water quality would be expected at the time of site closure during
removal of infrastructure.

Wetlands
Affected Environment

The proposed locations of the Advanced Tower C-01 and Basic Tower C-03 at Harvard
Forest are in upland areas with no nearby wetlands (Table 3.5.1.3-1). Basic Tower C-02 at
Harvard Forest would be located in Black Gum Swamp, a forested wetland. The
proposed Relocatable Tower and Aquatic Array in Burlington would be along Sawmill
Brook, where forested/shrub wetlands are prevalent along the creek corridor

(Table 3.5.1.3-1).
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Environmental Consequences

There would be minor long-term direct impacts to wetlands from installation of Basic
Tower C-02, placement of fencing, and construction of boardwalks to access C-02. No
other direct wetland impacts would occur. No indirect wetland impacts would be likely
from implementation of NEON in Domain 1. No cumulative impacts to wetlands would
be expected from this project.

Black Gum Swamp at Harvard Forest would be impacted by placement of the tower (C-
02), guy wire anchors, and fencing around the tower. The amount of disturbance would
be the minimum necessary to secure the tower and any facilities placed in the wetlands
would be removed at the close of the project. To eliminate other potential disturbance to
Black Gum Swamp, utility lines would be brought to the tower through an above-
ground conduit. A boardwalk (approximately 100 m) would be constructed to minimize
the potential for impacts from site access for maintenance and data collection. NEON,
Inc. would evaluate the use of piers rather than a tower pad to support the tower (C-02)
in Black Gum Swamp. Further, NEON, Inc. would implement and maintain appropriate
BMPs, as discussed in Section 2.2.2, to minimize the potential for direct and indirect
impacts to Black Gum Swamp. NEON, Inc. would obtain all required local, state, and
federal permits regulating activities in wetlands prior to construction at this site and
would comply with all permit conditions during construction activities (see Section 5 for
a discussion of permits and approvals required).

Temporary minor impacts to Black Gum Swamp would also be expected at the time of
site closure. However, site closure would result in removal of the NEON tower and
boardwalk from Blackgum Swamp, which would then be a long-term benefit to Black
Gum Swamp as the swamp returned to its pre-construction condition.

NEON infrastructure along Sawmill Brook in Burlington (A-02) would be placed outside
of wetland areas. NEON, Inc. would implement and maintain appropriate BMPs, as
discussed in Section 2.2.2, to minimize the potential for direct and indirect impacts to
wetland areas along Sawmill Brook. Similar temporary impacts to wetlands could occur
at the time of site closure during removal of infrastructure from the Sawmill Brook area.

Floodplains
Affected Environment

Floodplains in the Harvard Forest and at the proposed Burlington sites are confined to
the immediate area of streams and wetlands. The Advanced Tower (C-01) and Basic
Tower C-03 would not be located in floodplains. Basic Tower C-02, in Black Gum
Swamp, would be in a floodplain (FEMA, 1979a). The proposed Aquatic Array in
Burlington would be located in the Sawmill Brook floodplain (FEMA, 1984). Floodplain
mapping is not available for Bartlett Experimental Forest; however, the proposed
Relocatable Tower at Bartlett Experimental Forest would be located in steep gradient
terrain on a mountain and would not be in any flood prone area.

Environmental Consequences

There would be negligible direct impacts to flood prone areas as a result of
implementation of NEON. One Basic Tower would be placed in areas prone to flooding.
The minimal displacement of the proposed equipment would result in a negligible
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impact on flood storage, flood elevations, and flood conveyance. No indirect or
cumulative impacts to flood prone areas would be expected.

Placement of the Basic Tower C-02 in Black Gum Swamp would result in a negligible
change in flood storage and flood elevations. The portion of Black Gum Swamp where
the tower would be placed is not a flood conveyance area, so there would be no impact
on flood conveyance. There would be no cumulative impacts to floodplains in Domain 1.

There would be the potential for equipment to be damaged during flood events.

Common Vegetation and Plant Communities
Affected Environment

Harvard Forest is located in a transitional hardwood habitat, with white pine and
hemlock. Harvard Forest has been conducting research at the site since the early 1900s
(Harvard Forest, 2008a). Tree plantations, consisting of primarily non-native conifers
planted at Harvard Forest in the early 1900s, are now between 60 and 90 years old and
cover approximately 7 percent of the land (Harvard Forest, 2008b). Dominant native
vegetation at Harvard Forest includes red oak, red maple, black birch, white pine, and
eastern hemlock. Red spruce, black spruce, and larch are common dominant wetland
trees in peatlands (Harvard Forest, 2008a). The proposed Advanced Tower C-01 would
be in a mixed hardwood forest consisting of red oak and red maple. Proposed Basic
Tower C-03 would be in a mixed conifer-hardwood forest dominated by hemlock and
red oak. The proposed Black Gum Swamp location (Basic Tower C-02) would be in a
mixed conifer-hardwood forested wetland dominated by red spruce, hemlock, red
maple and black gum trees (Keller, 2008).

Burlington is a suburban area near Boston. Vegetative communities are fragmented and
are situated between residential and commercial development. The vegetation near the
proposed Relocatable Tower location has been largely replaced by development of
houses with lawns. Remnant canopy trees of mixed hardwood species are scattered. The
proposed Sawmill Brook aquatic location (A-02) is within an area where dominant
overstory trees are mixed hardwood species (oaks and maples), with wetland species
occurring along the margins of the stream in some locations.

Bartlett Experimental Forest land cover consists almost entirely of uneven-aged
woodlands. Primary canopy dominants include sugar maple, American beech, and
yellow birch. Spruce and fir occur at the higher elevations, while white pine is present
mainly at lower elevations. Hemlock, balsam fir, and spruce are common and typically
mix with hardwoods on cool steep slopes. Due to the cold climate of this area, many
southern species are absent (USFS Bartlett Experimental Forest, 2008). Natural
communities occurring within a 5-km radius of the proposed tower (R-01) include dry
red oak-white pine forest, hemlock-beech-oak-pine forest, red oak-ironwood-
Pennsylvania sedge woodland, rich mesic forest, rich red oak rocky woods, and sugar
maple-ironwood-short husk floodplain forest (New Hampshire Natural Heritage
Bureau). The montane cliff and sand plain basin marsh ecological systems also occur
within a 5-km radius of the proposed NEON site (New Hampshire Natural Heritage
Bureau). The area around proposed tower R-01 is currently managed as a research area
focusing on silviculture, wildlife, and forest productivity measurements (USFS, 2005).
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Environmental Consequences

Tree removal along utility lines would be a minor long-term impact to vegetation and
plant communities. There would be minor long-term impacts to vegetation and plant
communities at tower pads and IHs and negligible short term impacts to vegetation and
plant communities along utility lines. Construction of fencing would result in a long-
term negligible impact to vegetation. Because impacts would be localized, there would
be no potential for interaction with other projects and no cumulative impacts to
vegetation would be expected.

Minor clearing of vegetation would occur during construction to prepare for tower pads
and IHs. There also would be minor clearing of vegetation to place trenches for
extension of utility lines. Vegetation in areas cleared for tower pads and IHs would be
lost for the duration of the NEON project activities, up to approximately 5 years at
Relocatable Sites and 30 years at the Core Site. Areas disturbed for trenching would be
stabilized and allowed to naturally revegetate. Where overhead utility lines are
extended, there could be limited removal of trees along the route. Because of the need to
keep the utility lines clear of woody vegetation, these would be kept free of trees by
hand removal of saplings, as necessary, until the end of the NEON project.

Tree removal along utility lines would be a minor long-term impact to vegetation and
plant communities. There would be minor long-term impacts to vegetation and plant
communities at tower pads and IHs and negligible short-term impacts to vegetation and
plant communities along utility lines.

NEON, Inc. would coordinate with the USFS and other researchers to resolve any
conflicts between current research activities and the placement of proposed R-01 in the
Bartlett Experimental Forest. A Special Use Permit would be required and is further
discussed in Section 5. Current research activities near proposed R-01 in the Bartlett
Experimental Forest would not be affected by proposed NEON studies.

Some minor clearing of vegetation, primarily along utility lines, would occur at site
closure. However, areas kept clear of trees to maintain overhead transmission lines
during the NEON project would be allowed to return to woody vegetation.

Common Fauna
Affected Environment

Harvard Forest contains a wide variety of habitats and supports most of the common
wildlife species that occur in Massachusetts.

Common large mammals would include the white-tailed deer, black bear, coyote, and
wild turkey (Bernardos et al., 1998). Moose occur locally in northeastern, central, and
western Massachusetts and could occur in the area of Harvard Forest. Other mammals
that may occur near NEON locations include the bobcat, striped skunk, opossum, fisher,
ermine, long-tailed weasel, American mink, raccoon, gray fox, a variety of mice, rats,
voles, and lemmings, porcupine, hoary marmot, and American beaver. A variety of
squirrels, hares and rabbits, shrews, bats, and moles also would be expected to occur
(Massachusetts Division of Fisheries and Wildlife [MDFW], 2009a).

There are 448 species of birds known to occur in Massachusetts, with 216 species known
to nest in the state. Of the birds that occur in Massachusetts, 260 are neotropical
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migrants, while 40 species are considered permanent residents. Permanent residents
include the ruffed grouse, house sparrow, black duck, and brown creeper. The wood-
warbler family has the most species in the state (24 species known to breed regularly)
(MDFW, 2009b).

Common amphibian species include the eastern newt, eastern red-backed salamander,
spring peeper, green frog, and wood frog. Salamanders and newts would be more
prevalent in or near riparian zones and streams. Common reptile species include the
painted turtle, common garter snake, and ringnecked snake (MWFD, 2009¢).

The proposed locations in Burlington are in an urban area with fragmented habitats,
which would support fewer species than corresponding wildland habitats and would
not provide habitat for bear or deer. At Sawmill Brook, 72 percent of the watershed has
been developed residential, and only approximately 14 percent of the native vegetation
remains (Plum Island LTER, 2003).

Approximately 15 species of amphibians and reptiles, 90 species of birds, and 35 species
of mammals have been identified at Bartlett Experimental Forest since 1931. Mammal
species occurring in the area include weasel, fisher, bobcat, a variety of bats, and
snowshoe hare. Larger species, such as moose, black bear, and white-tailed deer are
fairly common. Redbacked salamander, spring salamander, and two-lined salamander
are common, as are wood frogs. Raptors, including the red-tailed hawk, goshawk,
barred owl, and saw-whet owl, are common at Bartlett Experimental Forest. A variety of
neotropical migratory birds and resident birds are known to occur (USFS Bartlett
Experimental Forest, 2008). Proposed tower R-01 would be placed in an area currently
used for wildlife research (USFS, 2005).

Environmental Consequences

Minor direct impacts to wildlife would occur from construction and operation of NEON
infrastructure. Negligible indirect impacts to wildlife would result from loss of habitat.
No population-level impacts would be expected and there would be no potential for
cumulative impacts.

During construction activities there would be the potential to disturb and displace
wildlife. However, construction would be completed in approximately 6 months by a
crew of up to 10 contractors plus oversight personnel from NEON, Inc. All work would
be done during the day. No large equipment would be used during construction and
materials would be brought in by hand. The proposed Harvard Forest sites (C-01, C-02,
C-03) and the proposed Bartlett Experimental Forest site (R-01) have adequate habitat
surrounding the proposed locations, which could provide refuge during construction.
Similar temporary disturbance-related displacement would be expected to occur at site
closure.

Fencing around towers would prevent large terrestrial wildlife from entering the
immediate tower area. The fenced areas would be small and no impact to wildlife
populations would be expected.

Construction would result in the loss of less than 0.01 ha of potential wildlife habitat at
each proposed location. There is abundant suitable habitat in the surrounding areas and
any impacts would be negligible.
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The Burlington area would not provide sufficient habitat to support a large population
of wildlife and minimal wildlife disturbance would be expected at R-02 and A-02.

Towers and guy wires would pose a minimal risk to common birds and flying
mammals. Towers and guy wires would be within the forest canopy, except for the
upper 10 m of the tower. Collisions with the tower or wires would be unlikely and any
impacts would likely be negligible from a population standpoint. This potential risk to
birds and flying mammals would be eliminated at site closure.

Wildlife species react to fixed-wing aircraft overflights, with the type and magnitude of
response varying among species and the specific conditions of the overflight. The
response is thought to be a result of both visual and auditory stimuli (Ward, 1984).
Because flights would be conducted after canopy leaf-out, visual stimuli would be
minimal and the closed canopy could reduce airplane noise. Animals may startle at the
noise of the plane, but no energy-consuming flight response would be expected due to
the lack of visual stimuli and the relatively low volume and constant nature of the noise.
The response would likely be greater for flights that are proposed at 150 m above the
canopy, but impacts would still likely be negligible due to the closed canopy screening
the wildlife from the flight.

Small mammal trapping would be conducted by local researchers and would follow
established protocols and regulations for animal handling to minimize incidental trap
mortality. Trap grids would be moved among FSUs to minimize the potential for
predators to learn trap patterns. Appropriate permits for trapping would be obtained
from the New Hampshire Fish and Game Department and the Massachusetts Division
of Fisheries and Wildlife prior to any small mammal trapping. A site-specific animal
welfare plan would be prepared and implemented prior to conducting small mammal
trapping at any location.

Because impacts would be separated in space and time, no potential for interaction
among proposed NEON project or between NEON projects and other projects would be
expected.

Sensitive Ecological Communities
Affected Environment

No portion of Harvard Forest, Bartlett Experimental Forest, or the proposed NEON
locations in Burlington have been designated as critical habitat by USFWS. A state-
specified priority habitat is approximately 0.4 km south of the proposed Burlington
Relocatable Tower site (R-02), in the electric transmission ROW adjacent to Rahanis
Park.

Black Gum Swamp, the proposed location of C-02, is considered a sensitive habitat. This
site was selected to monitor how this type of sensitive habitat might change in response
to human activities.

Environmental Consequences

The priority habitat south of the proposed Burlington Relocatable Tower R-02 would not
be impacted by placement and operation of NEON infrastructure at the site. There
would be minor impacts to Black Gum Swamp from the construction of C-02, as
discussed above, that would last for the 30-year duration of the NEON project. Site
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design would minimize the impacts that would result and implementation of appro-
priate BMPs, as described in Section 2.2.2, would minimize the potential for indirect
impacts to this habitat. No other proposed NEON locations in Domain 1 would be in or
near sensitive habitats. Black Gum Swamp would be restored at the time of site closure.
No cumulative impacts to sensitive ecological communities would result.

Sensitive Species
Affected Environment

Review of available data indicates that there are no known occurrences of protected
species at or adjacent to the proposed NEON locations in Domain 1 (Table 3.5.1.3-2).
However, there are known occurrences of either state or federal protected species within
5 km of all proposed sites. In addition, potentially suitable habitat for protected species
is present at or adjacent to the proposed locations of Relocatable Towers, Aquatic
Arrays, and Core Site Basic Tower C-02 (Table 3.5.1.3-2). The following sections discuss
the species with potential to occur at or adjacent to proposed NEON sites in Domain 1.

TABLE 3.5.1.3-2
Protected Species Known to Occur at or Near Proposed NEON Infrastructure—Domain 1, Northeastern United States
National Ecological Observatory Network (NEON) EA

Number of Federal Protected Species Number of State Protected Species
Potentially Occurring Potentially Occurring
At or Potentially Suitable At or Potentially Suitable
NEQN Within 5 km adjacent to habitat occurs at or Within 5 km adjacent to habitat occurs at or
Facility of Proposed Proposed adjacent to of Proposed Proposed adjacent to
Number Tower Tower Proposed Tower Tower Tower Proposed Tower
C-01 0 0 0 2 0 0
C-02 0 0 0 2 0 1
C-03 0 0 0 2 0 0
R-01 0-ESA 0 0-ESA 8 0 3
4-USFS 6-USFS
R-02 0 0 0 0 1
A-01 0 0 0 0
A-02 0 0 0 2 0

Source: Appendix B Domain 1

Federally Protected Species

There are no documented occurrences of species protected under the ESA within a 5-km
radius of any of the proposed NEON locations in Domain 1 (Table 3.5.1-2; Massachusetts
Division of Fisheries and Wildlife, 2008; New Hampshire Natural Heritage Bureau,
2008). There are four USFS species of concern that occur within 5 km of proposed R-01,
and potentially suitable habitat for six USFS species of concern occurs at or adjacent to
this site. Birds listed under the MBTA are known to occur in Harvard Forest and in
Bartlett Experimental Forest. MBTA species also may occur in Burlington.

USFS Species of Concern

The six USFS species of concern potentially occurring at or adjacent to a proposed
NEON location in Domain 1 include the Douglas’ knotweed, American ginseng, Eastern
small-footed bat, wood turtle, autumn coral-root, and nodding pogonia. The Douglas’
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knotweed and American ginseng are state protected species and are discussed in the
State Sensitive Species section.

The Eastern small-footed bat prefers mountainous and hilly landscapes. The bat

hibernates in mine shafts and caves during the winter and uses rock crevices and
buildings to roost during the summer (ODNR, 2009). This species could occur at
proposed Relocatable Site R-01.

The wood turtle typically inhabits forested areas near rivers or streams. The turtle
hibernates in slow-moving streams, rivers, and some ponds, and spends summers
usually near permanent streams in upland bogs, wet meadows, upland fields, farmland,
and deciduous forest (USFS, 2007). This species could occur at proposed Relocatable Site
R-01.

Autumn coral-root is found in open hardwood or mixed forests (MDFW, 1994).
Nodding pogonia typically occurs in maple, beech, and eastern hemlock hardwood and
mixed forests (NYNHP, 2009). Both species could occur at proposed Relocatable

Site R-01.

State Sensitive Species

At Harvard Forest there are two state-listed species of dragonfly known to occur within
5 km of the proposed NEON locations (Table 3.5.1.3.2). The ebony boghaunter prefers
wet sphagnum bogs and swampy northern wetlands, typically adjacent to coniferous or
mixed coniferous and deciduous woodlands. This species could occur in and around
Black Gum Swamp. The ski-tipped emerald inhabits small to medium streams with
moderate to very slow flow with emergent vegetation (Table Domain 1. Appendix B).
This species could occur along the unnamed tributary to Bigelow Brook at the proposed
Aquatic Array.

The great blue heron is a state species of conservation interest that is protected under the
MBTA. The great blue heron has been documented within 5 km of the proposed NEON
locations at Harvard Forest (MDFW, 2008). Great blue heron forage in shallow waters
and mudflats and nest near suitable foraging areas (NatureServe, 200b9). Great blue
heron may occur in Black Gum Swamp.

The state-listed eastern box turtle is known to occur within 5 km of the proposed NEON
locations in Burlington and could occur in the habitats near those locations. This turtle
occurs in dry and moist forests, brushy fields, thickets, wet habitats, and well-drained
bottomlands. This species could occur at either of the two proposed NEON locations
and at Bartlett Experimental Forest (Table Domain 1, Appendix B).

There are four state-listed plant species known to occur within 5 km of the proposed
Relocatable Tower at Bartlett Experimental Forest that could occur near the proposed
NEON location. American cancer root, Douglas’ knotweed, Fogg’s Goosefoot, and
ginseng may occur in the habitats at or adjacent to the proposed tower site (Table
Domain 1. Appendix B). The state-listed small-footed bat was observed by researchers at
Bartlett Experimental Forest during mist netting in 1999 and could occur at the proposed
R-01 location (Yamasaki, personal communication, 2009).
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Environmental Consequences

Minor short-term and long-term impacts to sensitive species could result from
installation of NEON infrastructure. No cumulative impacts to sensitive species would
be expected.

NEON, Inc. would work with property owners and site managers to avoid conducting
ground-disturbing or vegetation-clearing activities in areas where sensitive plant or
animal species are known to occur. Each proposed area of disturbance would be investi-
gated prior to initiating construction activity and infrastructure locations would be
adjusted slightly to avoid any such disturbance while retaining the scientific merit of the
location. In situations where a sensitive species or its required habitat is known to occur
in the vicinity of proposed NEON infrastructure and the available data lack the
specificity to determine whether the species or its required habitat is near enough to the
site to be impacted, NEON, Inc. would conduct surveys in advance of any ground
disturbance. These sensitive species surveys would follow accepted protocols for each
species that may occur near that site. If surveys indicate that an impact is likely, NEON,
Inc. would relocate the facility a short distance to avoid impacts to the species or its
required habitat.

Activity and noise associated with construction would likely temporarily displace great
blue heron from the vicinity of the tower (C-02) in Black Gum Swamp. The birds do not
nest in this area and would be able to relocate to other suitable foraging habitat nearby.
Any impacts to great blue heron would be negligible and limited to the period of
construction. Comparable minor disturbance to great blue heron would be expected
during infrastructure removal at site closure.

The tower (C-02) and guy wires would pose a minimal risk to great blue heron at Black
Gum Swamp. The tower and guy wires would be within the forest canopy, except for
the upper 10 m of the tower. Collisions with the tower would be unlikely and any
impacts would likely be negligible. This potential risk to great blue heron would not
exist after site closure.

The two dragonfly species would not be expected to respond to construction activity
noise. No impacts to protected dragonfly species would be expected from construction.
Mosquito traps deployed at FSUs could impact these sensitive species through
incidental capture. Because the traps would be deployed in vegetation and not in the
aquatic habitats in which the dragonflies typically forage, any impacts would likely be
negligible.

Proposed work areas at Burlington (R-02, A-02) would be examined for eastern box
turtle and their nests. Any turtles found would be relocated to suitable habitat away
from the construction areas. If determined to be necessary, exclusion fencing would be
placed around active construction to prevent turtle entry. Potential impacts to the
eastern box turtle would be avoided through the same process during site closure.

Clearing and fencing associated with construction of R-01 could impact sensitive plant
species in Bartlett Experimental Forest. Clearing would be kept to the minimum
necessary to install the NEON infrastructure and all areas proposed for clearing,
trenching, and fencing would be inspected for the presence of sensitive plant species.
Should a sensitive population of plants be found, the proposed activity would be
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relocated a short distance to avoid the plants, if possible. If relocation of the proposed
infrastructure is not possible, plants would be transplanted to nearby suitable habitat if
possible. No population-level impacts to sensitive plant species would be expected,
although there could be limited direct loss of individuals.

Small mammal trapping would be conducted by local researchers and would follow
established protocols and regulations for animal handling to minimize incidental trap
mortality. Trap grids would be moved among FSUs to minimize the potential for
predators to learn trap patterns. Appropriate permits for trapping would be obtained
from the New Hampshire Fish and Game Department and the Massachusetts Division
of Fisheries and Wildlife prior to any small mammal trapping. A site-specific animal
welfare plan would be prepared and implemented prior to conducting small mammal
trapping at any location. Any sensitive species inadvertently captured would be
released unharmed. No impacts to sensitive species would be expected. A site-specific
animal welfare plan would be prepared and implemented prior to conducting small
mammal trapping at any location.

MBTA listed birds would have the potential to be disturbed during construction and
operation. Foraging or migrating birds would be expected to avoid areas adjacent to
construction activity for the period of construction, but would likely resume use of the
area following construction. Should nesting MBTA species be found in or adjacent to a
planned construction area, work would be delayed until after the young have fledged.
Similar impacts would be expected at site closure and work during the nesting and pre-
fledging period would be avoided.

Cultural Resources
Affected Environment

The proposed NEON locations for Domain 1 are within three areas: the White Mountain
National Forest near Bartlett, New Hampshire, the Harvard Experimental Forest near
Petersham, Massachusetts, and the town of Burlington, Massachusetts. The White
Mountain National Forest spans New Hampshire and Maine and encompasses
approximately 323,750 ha. The Harvard Experimental Forest encompasses 1,215 ha of
undeveloped land, research facilities, and the Fisher Museum. Burlington,
Massachusetts is located in eastern Massachusetts near Boston. The locations of the
proposed NEON Relocatable facilities are in relatively developed areas of Burlington.

Prehistoric Context

During the past several years, more evidence is being gathered that human occupation
of North and South America began earlier than the Terminal Pleistocene ca. 12,000
before present (BP). The first peoples which left definitive evidence of occupation in the
Northeast were small, highly mobile groups adapted to a floral and faunal environment
that resulted from the retreat of the Wisconsin continental ice sheet. This Paleoindian
Period lasted from approximately 10,000 until 8000 B.C. in the Northeast and is
represented by a general hunter and gatherer strategy. Sites are generally located on
hills or rises where good drainage resulted in dry living floors. The Archaic Period,
which began approximately 10,000 years ago and lasted until 1300 B.C,, is represented
by small populations which continued to move about in mobile egalitarian groups,
hunting smaller game and gathering an ever-widening variety of supplies (Funk, 1978).
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These populations gradually grew, adapting to changing climatic conditions and
becoming more sedentary by the Late Archaic. Along the coast of New England, marine
resources were heavily exploited at the end of the Archaic by populations sometimes
regarded as a distinct cultural group (Snow, 1978, Starbuck, 2006).

The Transition Period, or Terminal Archaic, lasted from 1300 to 1000 B.C. in New
England. This short period between the Archaic and the rise of the Woodland Period is
defined by the greater sedentism, continued hunting and gathering, and use of carved
soapstone vessels, which predate true pottery, and cremation burials with “killed”
artifacts (Starbuck, 2006). The Woodland Period dates from approximately 1000 B.C to
approximately A.D. 1600 and refers to the rise of sedentary cultures of the extensive
eastern United States woodlands. By the Woodland Period, people in New England had
begun practicing horticulture and had started using pottery. By the end of the
Woodland Period, palisaded villages, cemeteries, ceremonial dumps, and craft speciali-
zation are visible in the archaeological record (Starbuck, 2006). The Woodland Period
ended with European contact. The Europeans introduced a range of diseases to the local
native populations. Epidemics of smallpox throughout the 1600s killed thousands of
Native Americans along the East coast (Brasser, 1978). The Contact Period dates from
approximately 1600 A.D. to the present. At the beginning of the Contact Period, the
Massachusett inhabited the shores and estuaries along Massachusetts Bay, while
Nipmuck territory covered much of central Massachusetts (Simmons, 1986), bordering
the Western Abenaki to the north (Salwen, 1978). Massachusetts Bay Colony Puritans
attempted to convert the Massachusett and the Nipmuck to Christianity and moved
them onto plantations referred to as praying towns. By the early 1800s, few were left. In
New Hampshire, the location of the proposed NEON facility is in the White Mountain
area of the Western Abenaki (Day, 1978). In 1884, a camp was established at Intervale,
near the proposed NEON location, by several members of the Western Abenaki, who
created crafts to sell to tourists (Starbuck, 2006).

Historic Context

The first European known to have explored the New England coast was Italian explorer
Giovanni Caboto in the late 1400s. Another Italian, Giovanni Verrazano, followed in the
early 1500s. French and English explorers found their way to New England in the early
1600s, including John Smith and Henry Hudson. In 1620, the Pilgrims landed at
Plymouth and established the second permanent English colony in the New World. The
first permanent settlement in New Hampshire was founded in 1623 at Odiorne’s Point
in present day Rye, New Hampshire. King Philip’s War, between the colonists of present
day New England and Native Americans, lasted from 1675 to 1676. The brief war further
negatively impacted declining Native American populations. In 1679, Massachusetts
briefly gained control of the colony of New Hampshire. The two colonies were officially
separated by the British crown in 1691. The late 1600s saw the start of the infamous
witch trials in New England. From 1756 until 1763, the colonists of Massachusetts and
New Hampshire fought alongside the British in the French and Indian Wars. Relations
with the British deteriorated rapidly over the next decade with the passing of the Sugar
Act, the Stamp Act, and other “Coercive Acts.” New Hampshire was the first colony to
declare itself independent from England and by 1776, Massachusetts and New
Hampshire, two of the original 13 colonies, had entered the Revolutionary War.
Massachusetts abolished slavery during this war, the first state to do so. In 1788,
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Massachusetts and New Hampshire became the sixth and ninth states, respectively, to
ratify the U.S. Constitution (Tager, 2004).

The Industrial Revolution was strongly felt throughout New England. The textile
industry in Massachusetts expanded and several planned factory towns, including
Waltham and Lowell, were founded in 1813 and 1822, respectively. Irish immigrants
flooded the state in 1846, primarily seeking work at the large textile mills throughout the
state. Industry in New Hampshire consisted of processing forest products, stonecutting
granite, and extensive brickyards. Textile mills were founded throughout New
Hampshire as water power was harnessed at the many waterfalls in New Hampshire
(Starbuck, 2006). During the years preceding the Civil War, Massachusetts was a
stronghold of abolitionist activities. When the Civil War began in 1861, the state of
Massachusetts raised the first all-black regiment. By the 1900s, the New England
population had shifted from a rural agricultural population to a primarily urban
dwelling population with several profitable industries, textile production and shoe
manufacture being the top two (Tager, 2004). These two industries collapsed throughout
New England during the Great Depression and in the years after World War II,
Massachusetts moved from an industry based economy to one that relied primarily on
service and high-technology companies. Although a predominantly urban state,
agriculture, particularly cranberry production, still exists in the Massachusetts economy.
Major industries in New Hampshire, which has consistently had a fairly diverse
economy, include lumber, pulp, and paper industries, as well as new industries such as
tourism and crafts (Starbuck, 2006).

Archival Literature Search

In order to assess potential impacts to cultural resources, a prehistoric and historic
records and literature search was conducted for all proposed NEON facility locations in
Domain 1, including a 1.6-km radius study area around the proposed location. This
search consisted of a review of the online Massachusetts Cultural Resource Information
System (MACRIS), which contains information about historic buildings, burial grounds,
and other objects or structures, the Massachusetts Historical Commission (MHC), which
contains data from previous surveys, historical and archaeological sites, soil survey data,
and other historical information, and the New Hampshire Division of Historical
Resources (DHR). The DHR maintains town research files and archaeological site files
for the entire state of New Hampshire. Additionally, the following historic maps were
reviewed: John Payne’s The State of Massachusetts from the Best Authorities, Henry
Tanner’s 1833 Massachusetts and Rhode Island, S.F. Baker’s 1857 Massachusetts, the 1892
Railroad Map of New Hampshire, the 1892 Bartlett, Carroll County Map, Rand McNally’s
1895 Massachusetts, the 1894 Winchendon, Massachusetts 30" USGS topographic
quadrangle map, the 1908 Ware, Massachusetts 30" USGS topographic quadrangle map,
the 1935 Winchendon, Massachusetts 15" USGS topographic quadrangle map, and the 1946
Crawford Notch, New Hampshire 15" USGS topographic quadrangle map. The National
Register Information System (NRIS), which contains information related to properties
listed on the NRHP, was also consulted for Worcester and Middlesex Counties,
Massachusetts, and Carroll County, New Hampshire.

None of the proposed NEON locations in Domain 1 have been previously surveyed for
cultural resources. A total of five previous studies have been conducted within the
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1.6-km study areas of the NEON facilities in Burlington and one previous study has
been conducted within the 1.6-km study areas of the Harvard Forest.

Resources previously documented within the vicinity of the proposed NEON locations
include historic residences, farms, cemeteries, churches, schools, and one historic district
(Table 3.5.1.3-3). These built historic resources include buildings formally recorded in
MACRIS as well as buildings and features that are visible on the various historic maps
reviewed. No previously recorded prehistoric or historic archaeological resources are
known to exist within the area of disturbance of any NEON facilities in Domain 1.

TABLE 3.5.1.3-3
Literature Search Results—Domain 1, Northeastern United States
National Ecological Observatory Network (NEON) EA

Number of
Archaeological
Resources Present

Number of Historic
Resources, including
Architecture Present

Within Area of Within Area of
Direct Impact Within Direct Impact Within
NEQN . of Proposed 1.6-km of Proposed 1.6-km
Facility Previously NEON Study NEON Study Number Number
Number Surveyed Location Area Location Area Evaluated Eligible
Cc-01 No 0 0 0 17 0 n/a
C-02 No 0 0 21 0 n/a
C-03 No 0 0 0 25 0 n/a
R-01 No 0 0 0 172 0 n/a
R-02 No 0 0 0 23 2 2
A-01 No 0 0 0 22 0 n/a
A-02 No 0 0 0 3 0 n/a

Source: Massachusetts Historical Commission (MHC), Massachusetts Cultural Resource Information
System (MACRIS), New Hampshire Division of Historical Resources (DHR), National Register Information
System (NRIS), the 1894 Winchendon, Massachusetts 30’ USGS topographic quadrangle map, the 1908
Ware, Massachusetts 30’ USGS topographic quadrangle map, the 1935 Winchendon, Massachusetts 15’
USGS topographic quadrangle map, the 1946 Crawford Notch, New Hampshire 15’ USGS topographic
quadrangle map; n/a = not applicable

The study areas for the NEON locations within the Harvard Experimental Forest
significantly overlap due to the proximity of the proposed facilities of the Core Site. A
total of 32 resources are located within the combined study area of Core Tower C-01,
Core Tower C-02, Core Tower C-03, and Aquatic Array A-01. These resources are a
combination of structures formally recorded in MACRIS and buildings or features
which are visible on the 1894 Winchendon, Massachusetts 30" USGS topographic
quadrangle map, the 1908 Ware, Massachusetts 30" USGS topographic quadrangle map,
and the 1935 Winchendon, Massachusetts 15" USGS topographic quadrangle map.
Specifically, a total of 17 resources are located within the study area of C-01, a total of 21
resources are located within the study area of C-02, a total of 25 resources are located
within the study area of C-03, and a total of 22 resources are located within the study
area of A-01. Although most of these resources have been recorded, none have been
evaluated as eligible for listing on the NRHP.

The study areas for the NEON locations in Burlington, Massachusetts partially overlap
due to the proximity of the proposed locations and a total of 23 historic structures are
recorded within the overall study areas of the two locations. These resources consist of
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those formally listed in MACRIS. Specifically, three structures are recorded within the
study area for A-02, while 23 structures are recorded within the study area for
Relocatable Site R-02. Of the total 23 structures recorded within the overall study areas
in Burlington, two are listed on the NRHP. Both structures are well outside of the area of
disturbance for either proposed NEON facility. A total of 157 historic structures are
recorded within the 1.6-km study area for Relocatable Site R-01 on the 1946 Crawford,
Massachusetts, 15" USGS topographic map. In addition to the structures, 2 reservoirs, 12
historic roads, and the Maine Central Railroad, formerly the Portland and Ogdensburg
Railroad, are depicted. None of these resources have been formally recorded or
evaluated for the NRHP.

Environmental Consequences

The literature review of the proposed NEON locations in Domain 1 did not identify any
significant known historic properties within or adjacent to areas where NEON
infrastructure would be placed.

Of the many historic structures and other historic features that have been previously
documented or appear on historic maps within the 1.6-km study area surrounding the
NEON locations, two are listed on the NRHP. These two historic structures are within
the study area for R-02 but well outside of the area of disturbance and not visible from
proposed NEON infrastructure locations. The other resources within the study area
have not been evaluated for significance.

Based on a review of all cultural resources information collected and analyzed for
NEON facilities in Domain 1, no known historic properties of significance exist in the
site-specific footprints. Because NSF is using a phased approach to identify historic
properties pursuant to 36 CFR Section 800.4(b)(2), further investigation of the potential
for significant historic properties, as appropriate, will occur at the micro-siting stage. At
that point, any remaining steps to conclude NSF’s Section 106 compliance can be carried
out.

Utilities
Affected Environment

Each proposed tower location at Harvard Forest (C-01, C-02, C-03) is within 1,000 m of
electric transmission lines. The proposed Aquatic Array at Bigelow Brook is close
enough to Basic Tower C-03 to share utility services.

The proposed Bartlett Experimental Forest Relocatable Site (R-01) is located about
1,500 m south of the village of Bartlett. Existing electric and communication services
would be available at Bear Notch Road, approximately 1,285 m east of the AP.

The proposed Relocatable Site in Burlington (R-02) is adjacent to the power grid on Mill
Street, and the proposed Aquatic Array on Sawmill Brook is approximately 150 m from
the power grid.

Environmental Consequences

Minor short-term and long-term impacts to common vegetation and wildlife, as
discussed above, would result from installation of utilities to serve NEON
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infrastructure. Because of the spatial separation of projects, no cumulative impacts
would be expected.

Power would be extended from the grid terminus, with underground lines placed along
existing roads to the point nearest proposed tower locations. A portal would be placed
at the point nearest the existing access road where access for maintenance activities
would be available. Trenching to place buried lines would be completed with a standard
walk-behind trencher to minimize impacts. Erosion control BMPs, as discussed in
Section 2.2.2, would be implemented to minimize the potential for environmental
impacts from land disturbed by trenching,.

Transportation
Affected Environment

Access to Harvard Forest is from State Route 32, approximately 4.5 km south of
Highway 202. The proposed NEON tower locations (C-01, C-02, C-03) within Harvard
Forest are within 2 km of a paved road. Harvard Forest also has more than 50 km of
gravel roads, placing almost any point within Harvard Forest within 0.5 km of an
internal gravel road (Foster, 2007).

The proposed Burlington sites (R-02, A-02) would be in an urban area with multiple
paved roads through the residential neighborhoods. The closest access to the proposed
NEON sites would be from Skilton Lane off of Cambridge Street or from Mill Street off
of Winn Street. All of these roads are two-lanes. The location of the proposed
Relocatable Tower (R-02) at Burlington is adjacent to a community park and would be
accessed through the parking area for the park. The proposed Aquatic Array would be
accessed from Sawmill Road, a dead-end street off of Mill Street. A small parking area is
located at the end of Sawmill Road, to provide local residents with access to the park
area (Town of Burlington, 2009).

The proposed Relocatable Site at Bartlett Experimental Forest (R-01) is located
approximately 80 m from an unpaved forest road and approximately 0.60 km from Bear
Notch Road, the nearest paved road. U.S Route 302 is approximately 1.3 km north of the
intersection of the forest road with Bear Notch Road. The road to Bartlett Experimental
Forest closes at Thanksgiving and access through the winter is only by foot or
snowmobile (Brissette, 2008, personal communication).

Environmental Consequences

Negligible impacts to transportation and traffic flow would be likely during
construction and operation of NEON infrastructure. Because traffic associated with
NEON would be minimal, no potential for interaction with other projects would likely
result. No cumulative traffic impacts would be expected.

Construction would be completed in approximately 6 months by a crew of up to 10
contractors plus oversight personnel from NEON, Inc. All work would be done during
the day. Workers would travel to the sites in carpools or vanpools to minimize the
number of vehicle trips. During operations, a maximum of 25 scientists and technicians
would be onsite daily for a 6-week period during maximum sampling efforts. During
other times, it is expected that an average of three people would visit each site twice per
week. Scientists and technicians would carpool or vanpool to the sites to minimize the
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number of vehicle trips associated with data collection activities. Traffic associated with
construction and operation of NEON would have a negligible impact on traffic at any of
the proposed NEON locations.

No new roads would be constructed. Materials would be brought as near a proposed
location as possible on existing roads and transported by hand from that point to the
construction site. Unpaved roads may be improved, such as through the placement of
gravel for stability, but no additional paving or widening would occur.

Improved trails would be created to move from the road to a proposed NEON location.
Where unauthorized recreational vehicle use could be an issue, these trails would be
gated and signed to deter access. Trails created at the two proposed Burlington sites (R-
02, A-02) would be expected to receive substantial human use in the area.

A boardwalk would be constructed to the proposed sampling location in Black Gum
Swamp (C-02). Small footbridges would be constructed across streams if necessary to
provide safe and low-impact access.

Bartlett Experimental Forest is open to the public, but the entry road is closed beginning
at Thanksgiving. Only pedestrian and snowmobile access is available through the winter
(Brissette, 2008, personal communication). The trail leading to the proposed Relocatable
Tower (R-01) would be posted. The entrance would be gated and signed to deter
snowmobile use.

Human Health and Safety
Affected Environment

Harvard Forest is private property with access limited to staff and researchers. Both
proposed Burlington sites (R-02 and A-02) are in areas open to public access and in
proximity to an area with a high level of public activity, the Sawmill Brook Conservation
Area (Town of Burlington, 2009). The proposed Bartlett Experimental Forest site has
public access, but the proposed location is not typically used by the public.

Construction would be completed in approximately 6 months by a crew of up to 10
contractors plus oversight personnel from NEON, Inc. All work would be done during
the day. Workers would travel to the sites in carpools or vanpools to minimize the
number of vehicle trips. During operations, a maximum of 25 scientists and technicians
would be onsite daily for a 6-week period during maximum sampling efforts. During
other times, it is expected that an average of three people would visit each site twice per
week. Scientists and technicians would carpool or vanpool to the sites to minimize the
number of vehicle trips associated with data collection activities.

Environmental Consequences

There would be minor potential for injuries to workers during site construction and a
long-term negligible risk of injury to site users for the duration of NEON. Any potential
health and safety risks associated with NEON would end at site closure. No cumulative
health or safety impacts would result.

There would be the potential for construction and maintenance workers to injure
themselves, which would pose a minor, short-term impact to health and safety. Similar
risks would be present at the time of site closure. Appropriate safety practices for
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working at heights, near fall hazards, and around electrical hazards would be
implemented to minimize risk of injury.

Harvard Forest is private and public access is not allowed. The proposed NEON location
at Bartlett Experimental Forest (R-01) is not regularly used by the public. Therefore, the
potential for human health and safety issues is minimal except at the proposed
Burlington sites.

The proposed tower and aquatic locations in Burlington (R-02, A-02) would be in areas
used regularly by the public. However, the tower, guy wires, and IH would be located
within a locked fence. The aquatic instruments would not be fenced in, but would not
impact human health or safety. These instruments would be secured. In addition, towers
would be fenced and locked, reducing the risk of unauthorized access to the tower.

At Harvard Forest and Bartlett Experimental Forest, there would be the potential for
staff or researchers riding all-terrain vehicles (ATVs) to contact the guy wires during
routine work or during NEON maintenance and data gathering trips. Guy wires would
be clearly marked and flagged to reduce the potential of an injury.

Recreation
Affected Environment

This section addresses the proposed NEON locations at Bartlett Experimental Forest
(R-01) and Burlington (R-02, A-02). Harvard Forest is restricted and no public recreation
occurs there. NEON would not affect recreational resources in or near Harvard Forest.

Burlington is a suburban community in the Boston area. Relocatable Site R-02 would be
adjacent to Rahanis Park, which has two multi-purpose fields, two softball fields, six
tennis courts, a basketball court, a sand volleyball court, a playground, a picnic area, and
restrooms (Town of Burlington, 2009b). The tennis courts are used by the Burlington
High School boys and girls tennis teams and heaviest use of the park is between May
and October (Burlington Public Schools, 2009). The proposed Aquatic Array at
Burlington (A-02) would be adjacent to the Sawmill Brook Conservation Area, which
contains trails regularly used by the public for walks and hikes.

Bartlett Experimental Forest is used by the public for recreational activities such as
hiking, biking, and snowmobile use. The road to Bartlett Experimental Forest closes at
Thanksgiving and access through the winter is only by foot or snowmobile (Brissette,
2008, personal communication).

There are no NSTs or NHTs within 10 km of the proposed NEON locations in Domain 1.

Environmental Consequences

Minor short-term impacts to recreation may occur at some proposed NEON locations
during construction. Long-term impacts on recreation would be negligible. Because the
NEON projects would be separated spatially, no interaction effects would be expected.
No cumulative impacts on recreation would be likely.

Construction activities and noise would have temporary, minor effects on the public
using Rahanis Park and the Sawmill Brook Conservation Area. The greatest potential for
disturbance would be noise during trenching for utility lines for R-02 and A-02.
However, this disturbance would not prevent recreational activities at the park. Any
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impacts would likely be negligible. Access to the park could be temporarily interrupted
when materials for construction are delivered, as the parking area for the park would be
used for the deliveries. Any such interruptions would be intermittent, temporary, and
minor.

Bartlett Experimental Forest is designated for research rather than for recreational
activities (USFS Bartlett Experimental Forest, 2008). However, there is public use and
recreation in Bartlett Experimental Forest. The area proposed for Relocatable Tower R-01
is not commonly used by the public. However, elevated noise levels during construction
at Bartlett Experimental Forest would be noticeable by persons hiking on nearby trails.
This noise would be a nuisance, but the elevated noise would cease following
construction. Any impacts would be negligible.

Protection of Children
Affected Environment

Neither Harvard Forest nor Bartlett Experimental Forest are routinely visited by
children and proposed NEON actions in these areas would not create environmental
health or safety risks to children. Therefore, Harvard Forest and Bartlett Experimental
Forest are not further discussed for this resource area.

The proposed NEON locations at Burlington (R-02, A-02) are adjacent to developed
recreational areas that are frequented by children and in proximity to residential areas
where children live and congregate. Both the proposed Relocatable Tower adjacent to
Rahanis Park and the proposed Aquatic Array along Sawmill Brook would be expected
to routinely have children present.

Environmental Consequences

No impacts to the environmental health and safety of children would be expected.
Because NEON locations would be spatially separated, no cumulative impacts on the
health and safety of children would be likely.

There could be potential safety issues for children from the temptation to try to climb the
tower at Rahanis Park. Access to the tower would be restricted with secure fencing. As a
result, no pathway would exist for direct exposure to an environmental health or safety
risk. No impacts to the environmental health and safety of children would be expected.
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Figure 3.D01-1 Domain 1 Proposed Site Locations
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Figure 3.D01-2 Domain 1 Proposed Site Locations
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Figure 3.D01-3 Domain 1 Proposed Site Locations

NEON FINAL EA 3-53 NOVEMBER 2009



This page intentionally left blank.

NOVEMBER 2009 3-54 NEON FINAL EA



3.5.2 Domain 2 Mid-Atlantic States
3.5.2.1 Introduction

Domain 2 is east of the Appalachian Mountains and extends from west-central Georgia
through the lower half of New Jersey (Figure 2-1). This domain includes the Coastal
Plain, Piedmont, and Valley and Ridge Region. The Core Site Advanced Tower (C-04,
Figure 3.D02-1), Basic Towers (C-05 and C-06, Figure 2-D02-1), and an Aquatic Array
(A-03, Figure 3.D02-1) would be at the Smithsonian Conservation Research Center
(SCRC) in Warren County, Virginia. A Relocatable Site (R-3, Figure 2-D02-3) would be
placed at the Smithsonian Environmental Research Center (SERC) along the western
shore of Chesapeake Bay in Anne Arundel County, Maryland. A Relocatable Site (R-4,
Figure 3.D02-2) also would be placed at the Blandy Experimental Farm (BEF), which is
operated by the University of Virginia, approximately 18 km north-northeast of the
SCRC in Clarke County, Virginia. A STREON Site (5-04, Figure 3.D02-4) would be
located at Oregon Ridge Park (ORP) in Baltimore County, Maryland.

3.5.2.2 Resource Areas Considered But Not Addressed for Domain 2

Preliminary analysis indicated that there would be no potential to significantly impact
five resource areas based on site locations. These resource areas and the reasons they
were not addressed further in the analysis are provided below:

e Wetlands: There are no wetlands within or near the proposed NEON sites in
Domain 2. Appropriate BMPs, as discussed in Section 2.2.2, would be implemented
to minimize the potential for indirect impacts to wetlands.

e Sensitive Species: No natural populations of state or federally protected species are
known to occur at or adjacent to the proposed NEON sites in Virginia and Maryland
(Virginia Department of Conservation and Recreation [VDCR], 2008, Maryland
Department of Natural Resources [Maryland DNR], 2009a). NEON infrastructure
and operation would be separated from the part of the SCRC where protected
species research and breeding are done.

e Environmental Justice: The proposed NEON sites would be located on private land
with limited public access or on public lands. All potential impacts would be
confined to the immediate areas and there would be no potential to
disproportionately impact minority or low-income populations.

e Protection of Children: The proposed NEON sites would be placed in areas that are
not routinely visited by children and placement of the NEON infrastructure would
not attract children to these sites. All potential impacts would be confined to the
immediate areas and no environmental health and safety risks to children would be
created.

3.5.2.3 Resource Areas Considered in Detail for Domain 2

The following sections describe the affected environment and anticipated environmental
consequences for resource areas in Domain 2 where site-specific conditions would
influence the anticipated environmental consequences.
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Geology/Seismicity
Affected Environment

Domain 2 encompasses many of the physiographic regions that lie within the Mid-
Atlantic States, including Valley and Ridge, Blue Ridge, Piedmont, and Coastal Plain
(USGS, 2009a). The Piedmont and Blue Ridge Regions are underlain by metamorphic
and igneous rocks that form complex bedrock that is overlain by an unconsolidated
material known as regolith, which is mostly earthy, decomposed bedrock (USGS, 2009b).
The Valley and Ridge Region consists of permeable rocks that have folded to form a
series of parallel valleys (USGS, 2009c¢). The Coastal Plain, which stretches from North
Carolina to Delaware, is underlain by young sedimentary rocks overlaying older harder
rocks from the Piedmont. The layer of sedimentary rock is thinnest at the fall line where
the Coastal Plain meets the Piedmont and becomes increasingly thicker toward the sea
(New Georgia Encyclopedia, 2009).

Within the vicinity of proposed NEON sites, the maximum % pga acceleration with a
2 percent probability of occurrence in 50 years ranges from 8 % pga to 12 % pga for short
wave motion and is 4 % pga for long wave motion (USGS, 2008a, 2008b).

Environmental Consequences

No direct or indirect impacts to geology would be expected. There would be no
potential for interaction with other projects and no cumulative impacts to geologic
resources would occur.

The proposed NEON sites would not be placed in areas with geological features that
influence surface activity and NEON activities would not impact the underlying
geology. The seismic hazard is low in the locations where NEON infrastructure is
proposed and no impacts to NEON infrastructure or interruptions in data collection
would be expected from seismic activity. It is not expected that any long-term
maintenance resources would be required to address seismicity in this domain.

Soils
Affected Environment

Soils within the general area of the proposed locations in the SCRC consist of Myersville
and Montalto soils and Lew loam. Myersville and Montalto soils are very stony and
have slopes ranging from 15 to 25 percent. These soils are considered to be mildly
susceptible to rill and sheet erosion. The soil at the proposed location at the SCRC (C-04,
C-05, and C-06) consists of Lew loam. Lew loam is well drained, with slopes ranging
from 25 to 65 percent. The typical soil profile for this type of soil is channery loam to 31
cm and very channery loam to 153 cm. This soil is not considered to be highly
susceptible to rill and sheet erosion. The soil at the Posey Creek Aquatic Array A-03
proposed for this site is also Lew loam (NRCS, 2009a; NRCS, 2009b).

Soils in the vicinity of the SERC and the proposed Relocatable Site R-03 mostly consist of
variations of Collington-Wist soil. The soil type prevalent on the proposed site for
Relocatable Site R-03 is Collington-Wist complex. This soil is well drained, with slopes
ranging from 5 to 10 percent. The typical soil profile for this type of soil is fine sandy
loam to 25 cm, sandy clay loam to 87 cm, and fine sandy loam extending to 183 cm. This
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soil type is not considered highly susceptible to rill or sheet erosion (NRCS, 2009c;
NRCS, 2009d).

The soil in the vicinity of the proposed location of Relocatable Site R-04 at the BEF
consists of variations of Poplimento silt loam. The soil type at the proposed location of
Relocatable Site R-04 is Poplimento silt loam, which is rocky and has a slope ranging
from 3 to 8 percent. This soil is not considered to be highly susceptible to rill or sheet
erosion (NRCS, 2009e; NRCS, 2009f).

Soils in the vicinity of the Baisman Run STREON Site (5-04) are in the Manor-Glenelg
Association. These soils are gently rolling to very steep, deep, well-drained soils that are
somewhat excessively well drained. Glenelg soils typically are located upslope of Manor
soils and the somewhat poorly drained soils from the Gleenville series occur in the
bottoms of ravines within this series. The Manor-Glenelg Association tends to be very
stony. Manor soils are highly susceptible to rill or sheet erosion, while Glenelg soils are
susceptible to rill or sheet erosion (NRCS, 1976).

Environmental Consequences

Short-term minor direct impacts to soils would be expected as a result of construction
and site closure. Any indirect impacts to soils would likely be negligible. Any direct
impacts to soils during operation of NEON would be negligible and no indirect soil
impacts would result from operation of NEON infrastructure. Because all impacts
would be limited to the NEON footprint, there would be no potential for interaction
with other projects and no cumulative impacts to soils would result.

At each of the proposed NEON locations in Domain 2, construction would disturb soils
as a result of clearing and grading to place tower pads and IHs, installation of fencing
around towers, and trenching to extend electric power from portals. The total area of
disturbed soils would be approximately 0.3 ha at C-04, C-05, C-06, and A-03 at the
SCRC, less than 0.04 ha at R-03, and less than 0.08 ha at R-04. There would be the
potential for erosion and sedimentation to occur prior to covering or revegetating
disturbed areas. None of the soils that would be disturbed are highly prone to erosion.
NEON, Inc. would implement appropriate BMPs, as described in Section 2.2.2, to
minimize the potential for soil erosion and indirect impacts to surface waters from
transport of eroded materials into nearby waterbodies.

A similar potential for impacts to soils would occur during site closure. In areas covered
by buildings and tower pads, soils would be replaced. Similar BMPs would be used to
minimize the potential for erosion. At site closure, pre-construction site conditions
would be restored to the extent practicable.

Soil sampling at FSUs would result in negligible direct disturbance of soils throughout
the operation of NEON, for up to 5 years at Relocatable Sites and 30 years at the Core
Site.

Climate

Affected Environment

The mean annual precipitation on the SCRC is 106 cm, with peak rainfall occurring from
May through August. The mean annual high and low air temperatures are 19°C and 4°C,
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respectively (weather.com, 2009a). The SERC and BEF are located approximately 135 km
east-northeast of the SCRC. The mean high and low annual temperatures and annual
rainfall average at the BEF are slightly higher than at the SCRC: at 18°C and 7°C and

114 cm per year, respectively (weather.com, 2009b). The ORP is located 140 km northeast
of the SCRC. The mean annual high and low temperatures are 19°C and 8°C,
respectively, and the average annual rainfall is approximately 130 cm (weather.com,
2009c¢).

During summer, weather fronts come predominantly from the south-southeast and the
prevailing wind direction in spring and summer is south-southeast. In winter, storms
tend to move from west to east and then shift toward the northeast paralleling the Gulf
Stream as they near the coast. Under these conditions, moisture moving westward from
the ocean can result in heavy snow events in and near the mountains (University of
Virginia Climatology Office, 2009). Tropical weather from June to November
occasionally makes landfall, and has the potential to create high wind speeds and heavy
downpours.

Environmental Consequences

Implementation of NEON would not impact the regional climate. Due to the potential
for extreme wind conditions from hurricanes and major storms, towers would be
designed and secured to minimize the risk of loss from high winds. Instrument huts
would be constructed with a low profile and placed in areas sheltered from the wind.

Air Quality
Affected Environment

The SCRC, SERC, BEF, and ORP are all located in rural areas. In Maryland, Anne
Arundel County, proposed location for Relocatable Tower R-03 and Baltimore County,
proposed location for STREON Site S-04, are designated as nonattainment areas for
ozone and PM;5 (USEPA, 2009a). The remaining areas proposed for NEON
infrastructure are in counties that are considered in attainment for all criteria pollutants
(USEPA, 2009a).

The SCRC abuts the northeast border of the Shenandoah National Park, a designated
Class I Wilderness Area. Additionally, the Dolly Sods and Otter Creek Wilderness Areas
in West Virginia are approximately 105 km west of the SCRC and are designated as
Class I Wilderness Areas (USEPA, 2009b).

Environmental Consequences

Short-term negligible direct and indirect impacts to air quality would occur during
construction of NEON infrastructure. There would be negligible long-term direct
impacts to air quality from use of vehicles during the operation of NEON infrastructure.
Because the proposed NEON locations in Domain 2 are separated spatially and
emissions associated with NEON projects would be intermittent and small, no
cumulative impacts to air quality would be expected.

Construction of the proposed infrastructure would have short-term, negligible impacts
on air quality. The amount of ground disturbance would be less than 0.01 ha at any
proposed location and no large earthmoving equipment would be used. Appropriate
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BMPs, as discussed in Section 2.2.2, would be implemented during construction to
reduce or eliminate fugitive dust emissions.

No ground disturbance would occur at the STREON Site (5-04), so there would be no
potential for air quality impacts from construction. The BEF proposed Relocatable Site
(R-04) is near hiking trails and fugitive dust from trenching or clearing could be a
nuisance to hikers during construction. Any impacts would end following construction.

A comparable potential for short-term air quality impacts would result at the end of the
NEON projects. Similar equipment would be used to remove NEON infrastructure and
implement site restoration activities. Any impacts at site closure would likely be
negligible.

Construction would be completed in approximately 6 months by a crew of up to 10
contractors plus oversight personnel from NEON, Inc. Workers would travel to the sites
in carpools or vanpools to minimize the amount of vehicle emissions. Vehicle emissions
during construction would be a minor temporary impact on local air quality.

During operations, a maximum of 25 scientists and technicians would be onsite daily for
a 6-week period during maximum sampling efforts. During other times, it is expected
that an average of three people would visit each site twice per week. Scientists and
technicians would carpool or vanpool to the sites and vehicle trips associated with
implementation of the proposed NEON, Inc. activities would not cause substantial
changes in air quality from the baseline conditions.

The NEON project would not contribute to regional haze and would not impact
visibility at the Shenandoah National Park or the Dolly Sods and Otter Creek Wilderness
Areas.

Airspace
Affected Environment

This discussion is limited to the proposed SERC Relocatable Site (R-03) and the
proposed STREON Site (5-04) because there is no restricted airspace around the
proposed Core Site or the BEF (R-04). There are three areas with restricted airspace near
the SERC (FAA, 2009). An area of Washington D.C. has restricted airspace that is
approximately 40 km west of the SERC Relocatable Site. There is restricted airspace
associated with the City of Baltimore, which is approximately 42 km north-northeast of
the SERC. Finally, there is restricted airspace over a segment of the Potomac River,
approximately 70 km southwest of the SERC. Restricted airspace associated with the
City of Baltimore is approximately 28 km southeast of the ORP.

Environmental Consequences

The AOP flights should be able to avoid restricted airspaces. Flight schedules and flight
plans would be provided to the FAA prior to any AOP flights. Should it be necessary to
cross restricted airspace, NEON, Inc., would coordinate with FAA to obtain
authorization for flights. No impacts are anticipated with regard to restricted airspace.
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Noise
Affected Environment

The noise environments at the SCRC, SERC, and BEF would be similar. All are located in
rural areas with low populations in surrounding areas. There are no residential areas
near the proposed sites. Existing noise levels at all three locations would likely be
approximately 40 dBA (USEPA, 1974). The noise environment at ORP would likely be
somewhat higher because of its suburban setting.

Environmental Consequences

There would be short-term negligible direct noise impacts to onsite workers and minor
direct impacts to wildlife from construction. Operation of atmospheric sampling
equipment would produce long-term continuous minor noise impacts. Long-term
intermittent minor impacts to wildlife would result from the noise of vehicle use during
operation of NEON infrastructure. AOP overflights would have no impacts on residents.
There would be no interaction among sites or with other projects, so no cumulative
impacts from noise would occur.

Construction would be completed in approximately 6 months with a crew of up to 10
workers plus oversight personnel from NEON, Inc. All work would be completed
during the day and equipment and materials would be brought in by hand. No new
roads would be constructed. During construction, noise levels would be elevated
periodically during daytime from clearing, trenching, leveling, and other construction
activities. Operation of the walk-behind trencher would create the loudest noise during
construction, 88 dBA at 3 m (Charles Machine Works, Inc., Undated). Onsite persons at
each location would be aware of the operation of equipment during construction and
could experience interference with outdoor conversations depending on proximity to
the construction area. However, elevated noise levels would be temporary and site noise
conditions would revert to background levels following construction. Similar temporary
noise impacts would be expected at the time of site closure during removal of
infrastructure.

Wildlife in the immediate construction area would be exposed to the elevated noise and
would be expected to relocate from the construction area, but be expected to resume
normal activity following construction. Any construction-related noise impacts would
be temporary and minor.

Noise from the atmospheric sampling equipment pumps also could impact wildlife. The
constant nature of the noise could result in long-term displacement of some animals.
Other animals would adjust to the constant noise and resume use of the area around an
FIU. Any impacts to wildlife would likely be long-term and minor at all proposed tower
locations.

During operations, it is expected that a maximum of 25 scientists and technicians would
visit the site during peak sampling when researchers would access the site daily for up
to 6 weeks for bird surveys and small mammal trapping events. During peak sampling,
crews would be spread across multiple FSUs and would not concentrate in a single area.
During other times, it is expected that a maximum of 10 persons