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DRAFT
ENVIRONMENTAL IMPACT STATEMENT
PROPOSED SITES

CENTRAL RADAR SYSTEM (CRS)
OVER-THE-HORIZON BACKSCATTER (OTH-B) RADAR PROGRAM

Location - Brown, Day, and Marshall Counties, South Dakota; Sargent County, North Dakota;
and Marshall, Pennington, and Polk Counties, Minnesota.

Lead Agency - U.S. Air Force
Cooperating Agency - Western Area Power Administration, U.S. Department of Energy

Contact at Lead Agency - Major Ronald L. Goodner, ESD/TBC, Hanscom AFB, MA
01731-5000, Telephone: (617) 271-5390

Comment Period - To Be Determined

Abstract - This Draft Environmental Impact Statement (DEIS) is tiered upon an EIS prepared
by the Air Force in 1986-87 for the CRS. That EIS examined large study areas in western
Minnesota and the eastern Dakotas for siting of OTH-B facilities. This DEIS investigates potential
environmental effects from siting CRS transmit and receive facilities at specific alternative locations
within the Amherst, South Dakota and Thief River Falls, Minnesota study areas. Two preliminary
site layouts for transmit facilities at the Amherst Study Area and alternative corridors for
powerlines are studied, as are two site layouts and alternative powerline corridors for CRS receive
facilities at the Thief River Falls Study area.

The environmental analysis determined that some significant adverse impacts could result if
CRS is constructed at either transmit site, depending on the effectiveness of mitigation measures.
Potentially significant adverse impacts that could result at either site include dust generation, bird
collisions with CRS antennas, hydrologic changes, destruction of the Western prairie fringed
orchid (a threatened species) if it occurs at the transmit site, and degradation of the visual setting of
historic properties. More wetlands would be filled at Tx-N than at Tx-S. There would be no
significant difference in environmental impacts between the two alternative site layouts,
consequently neither alternative is environmentally preferred over the other.

Environmental analysis of the alternative receive sites layouts determined that significant
adverse impacts could result if CRS is constructed at either site. Potentially significant adverse
effects cn hydrology and wetlands, on endangered species if they occur on site, on historic
properties, on air quality from dust generation, and on birds from collision potential could occur,
depending on the effectiveness of mitigation measures. Because impacts on historic properties and

federally listed species could be greater at the eastern alternative site la}rou the western
site layout is environmentally preferred. Accesion For
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SUMMARY
Environmental Impact Statement (EIS) For The
OTH-B Central Radar System (CRS)

Background

The Over-the-Horizon Backscatter (OTH-B) radar is a surveillance and tracking radar
system planned for four locations in the United States. The CRS will, in conjunction with the East
Coast, West Coast, and Alaskan radar systems, provide early detection of hostile aircraft
approaching North America. CRS site-selection studies began in the early 1980s. Nine potential
areas for siting of CRS transmit and receive facilities were examined in a 1986 Draft EIS and a
1987 Final EIS. This EIS is tiered upon the earlier EIS. A Record of Decision issued in 1988
selected the Amherst, South Dakota study area for the transmit facilities and the Thief River Falls,
Minnesota study area for the receive facilities and determined that additional environmental
assessment of specific sites would be necessary. Considering operational, environmental, and
socioeconomic criteria, two aliernative preliminary site layouts within the Ambherst study area
(labelled Tx-N and Tx-S) and two alternative preliminary site layouts within the Thief River Falls
study area (labelled Rx-E and Rx-W) were defined for the CRS transmit and receive facilities,
respectively. Those alternative study areas are examined in this EIS. The 1988 ROD also
determined that construction and operation of the CRS operations center at Grand Forks AFB,
North Dakota would not cause significant environmental impacts, therefore the operations center is

not analyzed in this EIS.

Project Description

The CRS will consist of an operations center at Grand Forks AFB, North Dakota, transmit
facilities at cne of the two alternative sites in South Dakota, and receive facilities at one of the two
alternative sites in Minnesota. The transmit facilities will consist of four sectors, each with an

approximately 5,000-ft antenna including a sounder antenna, a 750-ft-wide groundscreen in front
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of each antenna, a 15,000-17,000-ft2 equipment building, a two-car garage and parking area, and
fuel and water storage tanks. Each antenna sector will also include a 4,000-ft by 5,000-ft
exclusion area surrounded by an 8-ft wooden fence and a perimeter road. Two 115-kV powerlines
connecting to the existing substations near Forman, North Dakota and the Groton, South Dakota

will supply electric power.

The receive facilities will also have four sectors, each with a 5,012-ft long antenna and a
750-wide groundscreen, a 4,200-8,000-ft2 equipment building, a parking area, and fuel and water
storage tanks. Each sector will be surrounded by an 8-ft wooden fence and a perimeter road.
Power would be supplied to Rx-E by a 7.2-kV or 12.47-kV powerline connecting to either the
Morris Owen or the Dakota Junction substation of Red Lake Electric Cooperative, and to Rx-W by
a 7.2-kV or 12.47-kV powerline connecting to the Radium Substation of PKM Electric

Cooperative.

Construction employment for the CRS transmit and receive facilities would peak at 220.

During operation, about 25 persons in 3 daily shifts of 5-6 would be employed at each site.

Construction of the initial two receive and transmit sectors will begin in 1991 and will be
completed in 1994, at which time testing of the system will begin. Construction of the the final

two sectors is planned for the period 1993-97. The CRS will operate for at least 20 years.

Alternatives

Airborne Warning and Control Systems (AWACS) and satellites were considered as
possible alternatives to OTH-B. A large number of AWAC:s at prohibitive cost would be necessary
to provide surveillance coverage of the over 4 million miZ that will be covered by the CRS.
Surveillance satellites do not now have the capability to cover large areas with the same resolution

as the CRS. Development of that capability will take 8-10 years. It is also expected to be much
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more expensive than the CRS. Consequently, AWACs and satellite systems are not feasible

alternatives to the CRS.

The no-project alternative was examined in the 1986-1987 EIS. The 1988 ROD rejected

that alternative because the essential objectives being satisfied by the CRS would not be achieved.

nvironmen 1 n iti ion M T

Geology and Soils

Construction of CRS transmit and receive facilities will require stripping of vegetation and
grading on about 504-511 acres at the transmit site and on about 527 acres at the receive site.
During powerline construction, soil disturbance will result from digging of pole holes and
trenching to place portions of the lines underground. For transmit-site powerline construction,
about 5 acres will be disturbed. For receive-site powerline construction, the disturbed area will be
less than 2 acres for an aerial powerline and up to 27 acres for an underground powerline. The
amount of fill emplaced will be 863,000-1,435,000 yd3 at the transmit site and 1,222,000-
1,706,000 yd3 at the receive sites. Wind and water soil erosion at construction areas can be
reduced by erosion control measures. Off-site sources of fill are not known at this time, but the
amount of imported fill will be minimized by balancing cut and fill on site and re-using cut material
as much as possible. No substantial topographic alterations or effects on mineral resources will

result.
Hydrology and Water Quality

Construction of impervious surfaces and changes in ground slope would increase storm
runoff at Tx-S, Rx-E, and Rx-W; runoff rates would not increase at Tx-N. In addition,
depressions which naturally store flood waters would be filled, reducing flood-storage capacity by
670 acre-feet at Tx-N, 1,700 acre-feet at Tx-S, 38 acre-feet at Rx-E and 10 acre-feet at Rx-W. The
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site drainage systems will include detention basins to compensate for lost flood storage capacity

and the project would not result in higher downstream runoff or increased flood hazards.

Substantial runoff from off-site upstream areas flows across the alternative sites. The
maximum post-construction flow per sector that would be routed around the CRS site would be
about 750 cfs at Tx-N, 1,220 cfs at Tx-S, 800 cfs at Rx-E, and 1,650 cfs at Rx-W, but could be

less if other measures are used to control runoff.

Projected water consumption will be 50,000-100,000 gpd during construction and 3,000
gpd during operation for both the transmit and receive facilities. Groundwater wells will supply
project water needs, drawing upon the James or the Dakota aquifer at the transmit site and an

unnamed aquifer within glacial till at the receive site.

Soil erosion and sedimentation of natural water bodies could cause a minor temporary
increase in turbidity. Measures to reduce erosion would minimize that impact. Additionally,
potential contaminants, such as paints, solvents, and cleaners, used during construction and
operation could, with improper storage and disposal, adversely affect water quality. A Spill
Prevention, Containment, and Countermeasure plan will be developed to minimize that hazard.
With implementation of mitigation, project impacts on turbidity and water contamination should be

minimal.

Depending on the routes selected for transmit- and receive-site powerlines, some powerline
structures could be located in wetlands or near stream channels. Adverse wetland impacts could
result from direct disturbance or improper disposal of excess soil. Siting powerline structures to

avoid wetlands would minimize those impacts.
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Air Quality

Dust will be generated at all construction sites by wind erosion of exposed soil, earth
moving, and vehicle travel on unpaved surfaces. During site preparaticn, daily emissions of dust
particles smaller than 10 microns in diameter (PMjg) will be 78,000-82,000 1b/day at the transmit
site and 96,000-114,000 1b/day at the receive site. The 24-hr federal standard for ambient PM1Q

concentrations (150 p.g/m3) will probably be temporily exceeded at the construction sites and in

downwind areas.

Construction equipment, haul trucks, and workers' automobiles would emit carbon
monoxide, hydrocarbons, nitrogen oxides, and sulfur oxides. Concentrations of those pollutants
are not expected to exceed federal and state standards. Similar air pollutants will be generated
during CRS operation by vehicles used by the operating staff and by security patrols, but no

federal or state standards will be exceeded.

Noise

During CRS construction, noise levels could reach 89 dBA at the site. At a distance of 0.5-
1.0 mi from the site, the noise level would be about 57 dBA. Construction noise levels would be
more than 5 dBA above existing noise levels, which would be a significant impact on nearby
residents. In addition, several hundred haul truck trips per day to transport fill to the site would
subject residents along haul routes to elevated noise levels. Similarly, construction of the
powerlines would elevate noise levels at tower and substation sites. Very little noise will be

generated during CRS operation and no significant noise impacts will result.

Electromagnetic Interference

The CRS signal could interfere with other electromagnetic signals using the same frequency
band or a harmonic of the CRS band. CRS will transmit within the 5-28 MHz band, selecting

frequencies which are apparently not being used. Because CRS will be operated to avoid
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frequencies which are in use, the likelihood of interference with fixed point communications links
and amateur radio is very low. CRS could cause fundamental overload or high-power interference
effects on televisions within several miles of the transmit site. Those effects could be prevented by
installation of appropriate filters on the television antenna or set. Tests of the OTH-B Experimental
Radar System indicate that CRS would interfere with land-mobile radio and broadcast radio only
within 3 and 2 mi of the transmit site, respectively. CRS could also interfere with functioning of
air navigation and communication equipment, including VORTACs, VOR/DMEs, 21 non-
directional beacons. To reduce that hazard, the CRS would refrain from transmitting on
subharmonics of VOR frequencies and would request that the Federal Aviation Administration

publish a Notice to Airmen about CRS.

The CRS signal could also affect cardiac pacemakers, but the distance at which
pacemakers could be affected is within the exclusion area, therefore no impact will result. The
CRS would also be capable of causing premature firing of electroexplosive devices. The Air Force

will notify state and local governments of that hazard so that appropriate precautions can be taxen.

Biological Effects of Radiofrequency and Powerline Field Radiation

To investigate the potential for radiofrequency radiation (RFR) to cause human health
effects, the Air Force funded a major review of over 500 technical papers on the subject. That
review has since been updated and is summarized in this EIS. The study examined possible RFR
effects in the area of epidemiological and occupational studies, congenital anomalies, ocular
effects, RFR shock and burn, mutagenesis, cytogenetic effects, carcinogenesis, teratogenesis,
nervous-system effects, immunology and hematology, physiology and biochemistry,

endocrinology, cardiovascular effects, behavior, and cellular and subcellular effects.

The review determined that most reported effects were due to tissue heatings. The 1982

American National Standards Institute (ANSI) and the proposed 1990 Institute of Electronics and
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Electrical Engineers (IEEE) revision of that standard are designed to prevent such body heating.
The CRS conforms with those standards by establishing a large exclusion area. Outside the |
exclusion area, the power levels would be well below the levels set by those standards for human

exposure to RFR.

Some researchers have reported non-thermal affects from RFR at the cellular and sub-
cellular level. However, it is difficult to extrapolate those findings to entire organisms.
Nonetheless, there is no conclusive evidence that chronic exposure to RFR within the levels set by
the ANSI standard or the proposed IEEE revised standard would result in harmful human health

effects.

Small animals and birds could enter the 2iea within the exclusion fence. But, they would

absorb relatively little RFR, no harmful effects to wildlife are expected.

Some scientific studies have linked powerline electric and magnetic fields with biological
effects, including cancer in humans. Many other studies have produced no evidence that powerline
fields are harmful to human health, and current scientific knowledge is inadequate to prove or
disprove such claims. The powerlines constructed for the CRS transmit and receive sites would
be in conformance with state and National Electric Safety Code standards for the strength of

electric and magnetic fields within ROWSs. No adverse impacts to human health are expected.

Biotic Resources

Possible direct impacts on vegetation and wetlands are listed in Table S-1. The removal of
winter habitat for deer would occur at Tx-N, Tx-S, and Rx-E. Little deer habitat occurs at Rx-W.
Loss of that habitat would be a minor impact. The Federal goal of no net loss of wetlands requires
that the functional value of affected wetlands be replaced by creation, restoration, or enhancement

of new or existing wetlands, preferably in an amount equal to the disturbed wetlands. The Air
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Force will conform wit . those regulations; details of wetland mitigation will be developed in

consultation with the U.S. Army Corps of Engineers und federal and state wildlife agencies.

Construction of CRS would affect leks for the sharp-tailed grouse and greater prairie
chicken at Tx-N and Rx-E. E Large numbers of geese, duck and many other bird species migrate
through both the transmit and receive study areas, creating a high potential for collisions with the
antennas, particularly at night or during bad weather. The antenna designs i.7ve been modified to

enlarge the backscreen openings to reduce the likelihood of avian deaths or injuries.

Twelve species occurring in the vicinity of the transmit study area and 14 species which
may occur in the vicinity of the receive study area are considered threatened or endangered by the

U.S. Fish and Wildlife Service or state wildlife agencies. The presence of most of those species

Table S-1
VEGETATION REMOVAL AND WETLAND FILLING

—— Removed Vegetation (acres)
Native Filled
Alternative Site Rangeland Woodiand Cropland Grassland Wetlands (acres)

Tx-N 438 - - - 62
Tx-S - 5 440 34 23
Rx-E 245 - 267 - 15
Rx-W - 1 447 75 4

Source: Metcalf & Eddy/Holmes & Narver, 1990D.

has not been confirmed. Bald eagles and peregrine falcons, both federally listed as endangered,
have been sighted at both the transmit and receive study areas. The Air Force has requested, but

has not yet received, a biological opinion from the U.S. Fish and Wildlife Service concerning

S-8




possible effects on those species. Ospreys and buff-breasted sandpipers, species of concern in
South Dakota, have been seen only at the transmit study area while piping plovers, federally listed
as threatened in Minnesota, historically have been sighted at the receive study area. Because few
have been observed, significant impacts on ospreys or buff-breasted sandpipers are unlikely. The
Air Force has determined that there will be no effect on the piping plover at either the transmit or
the receive sites. The U.S. Fish and Wildlife Service has concurred with that conclusion for the
transmit site, but has not yet commented for the receive site. The Air Force has determined that
there will be no effects on the whooping crane and the Eskimo curlew, both listed as endangered at
the transmit study area. The Air Force and the U.S. Fish and Wildlife Service have also
determined that there will be no effect on the gray wolf, feuerally listed as threatened at the receive
site. The Air Force is unable to make a determination on whether the project will affect the
Western Prairie Fringed Orchid, federally listed as threatened, and the American burying beetle,
federally listed as endangered, at the transmit study area. Field surveys for those two species have
been conducted recently and biological assessments are under preparation. Several state-listed
species may occur at wetlands at the transmit sites, but that has not been confirmed, although the
potential for impacts is higher at Tx-N than at Tx-S. At the receive study area, three plants listed as
threatened by the state of Minnesota, and a butterfly, listed as endangered by the state of
Minnesota, could occur in wetlands. The presence of those species at the sites is uncertain, but the

potential for their occurrences would be greater at Rx-E than at Rx-W.

Aesthetics

The CRS antennas and related structures will be visible for a considerable distance due to
their large size. Visual impacts on nearby historic properties could resvlt if they are eligible for
listing on the National Register of Historic Places (NRHP) and their eligibility depends
substantially on their setting. Tx-N is within 1 mi of the Columbia Stage Trail and half-way house

while Tx-S is about 3 mi from the Johnson and Swenson homesteads. Rx-E is within 0.25 mi of

S-9




the Woods/Pembina Historic Trail and several other historic properties. No historic structures near
Rx-W are known. Thus, potentially significant visual impacts on historic properties could result

from building CRS facilities at Tx-N, Tx-S or Rx-E.

Visual impacts could also result from contrasts with the existing landscape. At all four of
the alternative transmit and receive sites, the antennas would create a weak to moderate contrast

with the existing landscape, which would be a minor impact.

The powerlines supplying the transmit and receive sites would be similar to and possibly
parallel to existing powerlines over much of their routes. For the transmit-site powerline, Link 7
has the hilliest terrain and the highest potential for impacts due to skylining. In addition, numerous
historic properties occur along various links and could be visually affected. On the other hand,
because the receive-site powerlines would be constructed in a moderate- to- high-compatibility
landscape and will generally parallel existing powerlines, no significant visual impacts would be

expected from an aerial powerline. An underground powerline would not cause visual impacts.

Land Use

The principal land-use effect will be the removal of land from agricultural use. At the
transmit site, about 1,600 acres will be removed from production for the operational life of CRS,
representing less than 1% of the farmland in Brown and Marshall counties, South Dakota. At the
receive site, 850-1,000 acres will be removed from agricultural use, representing less than 0.5% of
the farmland in Pennington or Polk Counties, Minnesota. Farming could continue within

powerline rights-of-way; no significant impact on land use would resuit.
Recreation
Hunting and other outdoors activities will not be permitted at the CRS sites. No impacts on

established parks or recreation areas will result.
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Socioeconomics

At both the transmit and the receive sites, the removal of land from agricultural production
will result in a decrease in personal income of $75,000-$110,000 and loss of 6-10 jobs. Those
effects would be offset by CRS construction and operations employment. During construction, the
net direct gain at each site would be about $2,900,000 in personal income and 110 jobs. During
CRS operation, the net direct gain at each site would be about $390,000 in personal income and 15
jobs.

A temporary immigration of workers to the transmit and receive sites during CRS
construction is expected. A much smaller permanent inflow of residents could occur during CRS

operation. The existing housing stock has ample capacity to meet those influxes.

Land purchased for the CRS will be removed from local property-tax rolls. Some parcels
may be leased, in which case they would continue to provide property tax revenues to local
governments. If all land for CRS were purchased, the decrease in property tax revenues to Brown
and/or Marshall counties in South Dakota and Pennington or Polk counties in Minnesota would be
0.2-0.7%. The decrease in revenues to local school districts would be 0.1-1.1%, which would

not be a significant impact.

Transportation

Construction of CRS would require closing of local dirt and gravel roads at the selected
sites. More roads would have to be closed at Tx-S than at Tx-N and more at Rx-W than at Rx-E.
No paved roads would have to be closed at any of the sites. The Air Force will allow public use of

the CRS perimeter roads where existing public roads have been closed.

Haul trucks and construction vehicles will make many trips during construction. The level
of service (LOS) of a number of state and county roads near the sites will be reduced from A to C.

That change will be a minor impact because LOS C is considered acceptable.
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Powerline construction will also generate trips by trucks, heavy equipment, and workers,
but the trips will be distributed over the length of the lines and will not significantly affect the LOS

of local roads.

Cultural Resources

CRS construction could result in direct impacts on artifacts and in visual impacts to nearby
historic properties. At Tx-N, an estimated 23 archaeological sites could occur, but none is
expected to be significant. The Columbia Stage Trail and related facilities are about 1 mi from Tx-
N. At Tx-S, an estimated 50 archaeological sites could occur; again, none is expected to be
significant. Depending upon their eligibility for the NRHP, significant impacts could occur on the

Johnson and Swenson homesteads, which are potential historic properties within 3 mi of Tx-S.

Resource density is expected to be very high at Rx-E and low at Rx-W. In particular,
historic properties are highly likely along the beach ridges of glacial Lake Agassiz near Rx-E. The
Woods/Pembina Trail and several other historic properties are within 1 mi of Rx-E and could
experience visual impacts. No impacts are expected at Rx-W. To mitigate potential impacts, a
100% pre-construction survey of the selected sites will be undertaken. Sites uncovered by that

survey will be recorded and evaluated in conformance with the CRS Programmatic Agreement.

Resource density for Links 7-10 of the transmit-site powerline corridors is expected to be
1.2-1.5 sites per 1,000 acres; resource density at Links 1-6 is expected to be lower. Historic
cultural resource potential is estimated at two sites per mile. Physical impacts on archaeological
resources could result during construction, and visual impacts from powerlines could affect the
setting and eligibility for NRHP of historic structures. Most impacts would be prevented through

proper route selection.
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All powerline corridors connecting to Rx-E cross beach ridges, which have a high potential
for cultural resource sites. Artifacts could be destroyed during erection of powerline structures for
an aerial powerline or trenching for an underground line. The Rx-W powerline corridor has a
somewhat lower potential for sites. The receive-site powerlines would probably be located parallel

to roads and existing powerlines, reducing the potential for impacts on archeological resources.

Comparison of the Environmental Consequences of the Alternatives

Construction of CRS transmit facilities at either Tx-N or Tx-S could result in significant
impacts to air quality from wind erosion and dust emissions during project construction, birds
from collisions with antennas, wetlands from filling, sensitive plant species if they occur at the
sites, and historic properties from changes in viewshed. More wetlands would be filled at Tx-N
than at Tx-S, but greater alterations to surface runoff flow and flood-storage capacity, and loss of
more prime farmland would occur at Tx-S. No clear environmental preference between the two

transmit-site layouts is indicated by these expected impacts.

Construction of CRS receive facilities at either Rx-E or Rx-W will result in significant or
possibly significant air quality impacts from dust generation during construction; biological impacts
from the potential for birds to collide with antennas and the filling of wetlands; and hydrologic
impacts from drainage changes. However, several threatened and endangered species and cultural

resources are more likely to occur at Rx-E. Therefore, Rx-W is environmentally preferred to Rx-E.

Powerlines will connect the CRS transmit site to existing substations at Groton, South
Dakota and Forman, North Dakota. For Tx-N, use of Links 1 and 3 to connect to the Groton
substation would minimize the number of stream crossings. Impacts on other environmental and
cultural resources would be similar to those for the alternative links. To connect Tx-N to the

Forman substation, Links 5, 6 and 9 contain less wetland acreage and fewer stream crossings than
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the alternative links. Impacts on grasslands, irrigated farmland, birds, and visual resources are also
expected to be less for Links 5, 6 and 9 than the alternative links. Thus, Links 1, 3, 5, 6, and 9 are

environmentally preferred for the Tx-N powerlines.

For Tx-S, Link 1 would involve fewer stream crossings than use of Link 2, making Link 1
environmentally preferred for the powerline connecting Tx-S to the Groton substation. For the
powerline between Tx-S and the Forman substation, use of Links 3, 5, 6,and 9 would minimize
impacts on streams, wetlands, grasslands, and urban land uses and therefore are environmentally

preferred.

Three alternative corridors were investigated for the Rx-E powerline. Use of the corridor
connecting to the Dakota Junction substation would result in fewer impacts on wetlands, urban land
uses, and visual resources; thus it is environmentally preferred over the two corridors connecting to
the Morris Owen substation. Only one powerline corridor was analyzed for Rx-W because of the
relatively short distance between the Radium substation and the site. No significant environmental

impacts would be expected from construction of the powerline in that corridor.

irretrievable Commitment of Resources and Long-term
Productivity of the Land

Construction of the CRS will consume materials and fuels in amounts that will not be
significant at the regional or national level. The CRS will also occupy about 2,600 acres for a
construction period of several years and an operation period of 20 years or more. Allowable land
uses will also be restricted within about 1,400 acres of the powerline ROW. The reduction in

farmland and wildlife habitat will be minor impacts.
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About 511 acres at the transmit site and 527 acres at the receive site will be disturbed for
construction of CRS facilities. Between 8-32 acres will be disturbed for powerline construction
and substation expansion, depending on whether the receive-site powerline is above ground or
buried. The land involved is primarily farmland, and its removal from production will cause a

small decrease in arable land.
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GLOSSARY

Abbreviations and Units of Measure

AWACS

cfs
CNEL

COE
CRMP
CRP
CRS
CSA
dBA

DME
DOA

ECRS
EEG

Association for Advancement of Medical Instrumentation
Alternating Current

Acre-feet

Average Daily Traffic

Air Force Base

Air Force Occupational Safety and Health
Air Force Regulation

Above ground level

Amplitude modulation

Atlantic Resource Corporation

Alaskan Radar System

Airborne Warning Control System

Best Management Practice

Cubic feet per second

Community Noise Equivalent Level
Carbon Monoxide

U.S. Army Corps of Engineers
Cultural Resources Management Plan
Conservation Reserve Program

Central Radar System

Concentrated Study Area

Continuous wave

Decibel

A-Weighted Decibel

Direct Current

Distance Measuring Equipment
Department of Agriculture

Department of Energy

East Coast Radar System
Electroexplosive device
Electroencephalogram

Environmental Impact Analysis Process
Environmental Impact Statement
Electromagnetic Fields

Electromagnetic Interference
Electromagnetic Radiation
Environmental Protection Agency
Experimental Radar System

Electronic Systems Division (USAF)
Federal Aviation Administration

Food and Drug Administration

Federal Emergency Management Agency
Frequency modulation

Frequency - Modulated/Continuous Wave
Foot

Square feet

Gallon
Gigahertz
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Abbreviations and Units of Measure

Grams Per Liter
Gallon per day
Gallon per minute
General Services Administration
Hydrogen Sulfide
High frequency
Hour
Square inch
Industrial Source Complex
Kilohertz
Kilowatt
Kilowatt Hour
Kilovolt
Pound Per Day
Day-Night Equivalent Noise Level
Energy Equivalent Noise Level
Level of Service
Meter
Micron
Milligauss
Military Affiliate Radio System
Milligram Per Liter
Microgram Per Cubic Meter
Minnesota Historical Society
Megahertz
Mile
Minnesota Pollution Control Agency
Miles Per Hour
Meters Per Second
Mean Sea Level
Megawatt .

watts per square centimeter
Microvolt
National Ambient Air Quality Standards
Nondirectional Beacon
National Environmental Policy Act
National Emission Standard for Hazardous Pollutants
Nonionizing Electromagnetic Radiation
Nautical mile
Square nautical mile
Nitrogen Dioxide
Notice to Airmen
National Register of Historic Places
National Telecommunication and Information Agency
Ozone
Over-The-Horizon Backscatter

Programmatic Agreement
Lead
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Abbreviations and Units of Measure

PM
PPS
RF
RFR
ROD
ROW
RV
Rx-E
Rx-W

s
SAR
SCS
SDDGFP
SDDWNR
SHPO
SIP

SOx
SPCC

T
TACAN
TSP

vyr
Tx-N
Tx-S
UHF
USAF
USDA
USFWS
VHF
M
VMT
VOR
VORTAC

WARF
WAPA
WCRS
W/kg
W/m
W/m?

Particulate Matter

Pulses Per Second

Radiofrequency

Radiofrequency radiation

Record of Decision

Right of Way

Recreational Vehicle

Eastern CRS Receive Site

Western CRS Receive Site

Second

Specific absorption ratio

U. S. Department of Agriculture Soil Conservation Service
South Dakota Department of Game, Fish and Parks
South Dakota Department of Water and Natrai Resources
State Historic Preservation Office

State Implementation Plan

Sulfur oxide

Spill Prevention, Containment, and Countermeasure Plan
Ton _

Tactical Air Navigation System

Total Suspended Particulates

Tons Per Year

Northern CRS Transmit Site

Southern CRS Transmit Site

Ultra-High Frequency

United States Air Force

U. S. Department of Agriculture

U.S. Fish & Wildlife Service

Very High Frequency

Volts/Meter

Vehicle Miles Traveled

Very High Frequency Omnirange

Co-allocated Very High Frequency Omnirange and Tactical
Air Navigation System

Wide Aperture Research Facility

Western Area Power Administration

West Coast Radar System

Watts/Kilogram

Watts Per Meter
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Definitions

Airspace

Alluvial/Alluvium

Archeological

Argillite

Assemblage

Avian

Basement rock

Beach ridge

Biface
Bituminous

Blade

Blackbirds
Blacksoil prairie
Blowout

Brady cardia
Browse

Burin

Candidate species

Carcinogenesis

Chert

GLOSSARY

The portion of the atmosphere directly above a piece of land
Pertaining to all detrital river sediments

Relating to the study of material remains of past human life and
activities

A sedimentary rock whose degree of induration sometimes makes it
suitable for stone tool manufacture

The sum total of artifactual materials recovered from an
archeological site

Pertaining to birds

Complex of igneous and metamorphic rocks overlain by
sedimentary layers

A topographic feature composed of sand deposited at the edge of an
ancient lake

A stone artifact bearing flake scars on both faces
A road surface formed out of tar or other hydrocarbons

A specialized flake with parallel or subparaliel lateral edges; the
length being equal to, or greater tiian the width.

All species of blackbirds, meadowlarks, orioles, and starlings
Grasslands with deep organic-rich soil

A hollow formed by wind erosion of sandy soil

Relatively slow heart action

To feed on tender shoots, leaves and twigs of trees and shrubs

An implement manu{actured from a flake, blade or other lithic object
by removal of an edge such that the resultant facet, or flake scar,

forms a right angle on one or both margins

Formally under consideration by USFWS for designation as
endangered or threatened

The initiaiion or promotion of cancer

A sedimentary rock rich in silica
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Definitions

Cobble

Collection time

Complex

Component

Conductor
Corona
Craton
Deciduous

Detention basin

Diagnostic artifact

Dissolved oxygen
iumal
Easement

Electromagnetic
Embryogenesis

Emergent

Endangered

Endocrinology

Eolian

GLOSSARY

A rock fragment between 64 and 256 millimeters in dia- meter,
larger than a pebble and smaller than a boulder

The period of time required for precipitation to flow from the most
distant part of a land area to the drainage outlet

Configurations of associated cultural traits which are restricted both
chronologically and regionally. Complex closely corresponds to the
earlier term "phase”

A collection of artifacts within an artifact assemblage, or physical
manifestation within an archeological site which indicates a distinct
period of occupation

The wire used to transmit electricity in powerlines

A faint giow adjacent to the surface of a high voltage conductor

The relativelv stable interior portion of a continent

Vegetation which sheds leaves annually

A surface depression used to temporarily store runoff to reduce the
height of downstream flows

An artifact possessing attributes of form or manufacture associated
with a complex or tradition

The amount of oxygen contained in water
Belonging to the daytime

An arrangement that allows limited use of land by someone other
than the owner

Pertaining to electric and magnetic fields
The development of a vertebrate prior to birth

Vegetation which may be flooded at the base but extends above the
water line and will not tolerate long-term submergence in water

USFWS's highest classification for a species which is limited in
numbers or extent; on the verge of extinction

The study of glands which make internal secretions within the body
Related to the wind
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Definitions

Ethnohistoric

Euroamerican

Evapotranspiration

Exclusion area

Feature

Flake

Floodplain

Forage

Frequency band

Galactic noise
Gamebirds
Geese

Geotechnical

Glaciofluvial

Groundscreen

Grubbing
Habitat

Harmonic

GLOSSARY

Refers to the integration of early historic documentation with
ethnographic information of the same period to construct a more
complete characterization of a culture

Refers to non-Native individuals and events

The return of water to the atmosphere through evaporation or
vegetative transpiration

The area within the CRS perimeter fence that will not be accessible
to the public

Cultural and "nonportable” physical manifestations such as hearths,
cache pits, etc.

A fragment of rock intentionally removed from a core or parent rock
by percussion or pressure flaking. Usually bears diagnostic
morphological attributed such as a bulb of percussion, ripples and a
striking platform

Land adjacent to a river which is commonly covered by water during
high flow periods

The seeking of food; food for animals

The range of frequencies at which electromagnetic signals are
transmitted

Electromagnetic radiation originating from outer space
All species of grouse, partridge, prairie chickens, and pheasants
All species of geese and cormorants

Relating to the study of the earth, particularly in regards to
construction activities

Related to streams formed from melting glaciers or to the deposits
made by such streams

A wire mesh on or near the ground which forms part of the antenna
system

The removal of roots and other deleterious materials
The place normally occupied by an organism
A frequency that is an integral multiple of the fundamental frequency
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Definitions

Herbaceous
Histochemistry
Histopathology

Holocene

Household
Hyperthermia
In vivo

In vitro

Ionosphere

Lacustrine

Leach fields

Lek

Limestone

Lithic flake scatters

Loess

Lymphoblasts
Meteorological
Microblade

Microwave

Midden

Mixed forest

GLOSSARY

Relating to seed plants whose stems wither after each growth season
The chemical make-up of cells and tissues
Tissue or cell changes resulting from disease

The current geological epoch which began with the end of the last
ice age, (ca. 10,000 years ago). See Pleistocene

A group of people sharing a common residence
Elevated body temperature

In the living body of an organism

Outside the living body

The part of the earth's atmosphere extending from about 25-250
miles above the surface that contains electrically charged particles

Pertaining to, produced by, or formed in a lake

Man-made fill designed to remove solids from waste water by
percolation

An area where birds assemble to carry on courtship behavior
A sedimentary rock composed of calcium carbonate

Archeological sites consisting of rock debitage resulting from stone
tool manufacture or use

A homogeneous, commonly nonstratified, silty deposit of eolian
material

A tissue that produces white blood cells
Pertaining to the science of weather forecasting
A diminutive lithic blade generally made by pressure technique

An electromagnetic wave with a frequency between 1,000 and
30,000 megahertz

A culturally produced deposit frequently comprised of refuse,
organic material, and ash

Containing both deciduous and coniferous trees



Definitions

Moraine

Mound

Mutagenesis

Native

Nocturnal

Omnivorous

Outwash

Overburden

Palustrine

Passerines

Patinated
Permeability

Personal income

pH

Physiographic province

Pleistocene

Porosity

Prairie pothole region

GLOSSARY

An accumulation of glacially transported materials having initial
constructional topography formed at the terminus and lateral margins
of the ice mass

A pile of earth covering an aboriginal grave

The occurrence or induction of genetic alterations in offspring

A generalized reference to an individual or population whose
ancestry may be traced to one of the indigenous American cultures

Pertaining to nighttime, especially wildlife active at night

Adapted to eating all types of foods, including both animals and
plants

Sediments carried by meltwater from a glacier and deposited beyond
the terminal moraine

Geologic materials covering other material of greater economic

importance
Marsh-like

All species of songbirds, woodpeckers, doves, cuckoos,
nighthawks, and swifts

Having a surface discolored by weathering

The capacity of a rock to transmit fluid

The sum of wages and salaries, proprietor's income, rental income,
dividends, interest, and transfer payments less social security
contributions.

Symbol for the degree of acidity or alkalinity of water on a scale of
0-14 with 0 indicating maximum acidity, 7 representing neutral
water, and 14 representing maximum alkalinity

Area of similar geographic structure, history, and climate

The earlier of the two epochs comprising the Quaternary Period,
covering the period 1,800,000 to ca. 10,000 years ago, see
Holocene

The amount of void space within a rock

A portion of the great plains of Canada and the U.S. characterized
by numerous small depressions holding water
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Definitions

Prehistoric
Productivity

Protohistoric

Quaternary

Raptors
Riverine

Sample survey

Sandstone

Scatter

Seasonal wetland
Sedimentation
Semi-permanent wetland
Shale

Sham-exposure

Siltstone
Site

Sounder antennas

Stratified
Subspecies

Switch reflectors

GLOSSARY

Refers to the period of time prior to recorded history

The biologic value of an area or vegetation type, as wildlife habitat
Refers to the period of time immediately preceding recorded history
or initial contact with Euroamericans

Geological time period beginning ca. 1,800,000 years ago and
continuing into the present time

Birds of prey, such as eagles, hawks, and falcons

Pertaining to a river or its environment

A survey covering only portions of a geographic area used to predict
the likelihood of occurrence of a feature throughout the area.

A sedimentary rock composed of sand-size (.06-2.0mm) particles

A distribution of cultural material such as fire-cracked rocks, pottery
sherds, or lithic debitage

Wetland that retains water only during the spring wet period

The deposition of earth materials by natural processes

A wetland that retains water during a substantial portion of the year
A sedimentary rock composed of clay sized (<.004 mm) particles
Exposing test animals to the motions of radiation exposure withoai
the actual presence of radiation; used as a control in animal
experiments

A sedimentary rock composed of silt-sized (.004-.06 mm) particles
Locus of past human behavior

Antennas located at the CRS transmit site which will broadcast a
signal in the 2-30 MHz band to determine atmospheric conditions as
they relate to CRS signal propagation

Formed or laying in beds or layers

A geographical or ecological subdivision of a species

Passive antennas that will reflect CRS signals to assist in system
operation
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Definitions

Temporary wetland

Teratogenesis

Terrace

Thermoregulatory
Threatened species

Till

Tradition

Tropospheric scatter radio
Turbidity

Varved

Waterbirds

Waterfowl
25-year 24-hour rainfall
100-year flood zone

GLOSSARY

A wetland that retains water for only a short period during the spring
wet season

The production of developmental abnormalities in fetuses

A relatively flat, horizontal, or gently inclined surface formed by
stream processes or slope movements

Tending to maintain a constant body temperature
On the verge of becoming endangered
A poorly- sorted sedimentary unit deposited directly from glacial ice

Configuration of associated cultural traits which persist over a long
temporal interval and over a broad geographic area

The amount of suspended material carried in flowing waters

A laminated sedimentary bed in which individual laminations are
deposited in one year's time

All species of rails, coots, loons, grebes, herons, pelicans, gulls,
terns, and kingfishers

All species of duck, geese, swans, and cormorants
The total 24-hour rainfall that occurs on average once every 25 years

The floodplain area that is covered by water on average once every
100 years
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1. PURPOSE AND NEED FOR THE ACTION

1.1 OTH-B OBJECTIVE

The Over-the-Horizon Backscatter (OTH-B) radar is a surveillance and tracking radar
system that the U.S. Air Force plans to construct and operate at four locations in the United
States. The East Coast Radar System (ECRS) in Maine is undergoing operational testing.
Construction of the West Coast Radar System (WCRS) in California, Oregon, and Idaho is
complete. The contract award for the Alaskan Radar System (ARS) is expected in 1990. The
Central Radar System (CRS) is examined in this Environmental Impact Statement (EIS). The
objective of the four OTH-B radar systems is to detect, track, and give early warning of aircraft
approaching North America from the northwest, west, south, east, and northeast. The existing
North Warning System that stretches across northern Canada monitors the northern approaches

to North America.

The OTH-B system can detect aircraft flying at any altitude at distances ranging from 500 to
1,800 nautical miles (nmi) (575 to 2,070 statute miles) by reflecting electromagnetic energy off
the ionosphere. The range of conventional microwave radars is limited to line-of-sight coverage,
which extends for only a few hundred miles because of the earth's curvature. The greater range
of the OTH-B system considerably increases the warning time, particularly for high-speed

aircraft flying at low altitudes.

1.2 PURPOSE AND NEED

The OTH-B program is designed to provide early detection of hostile aircraft approaching

North America. The Congress of the United States has determined that this system is necessary




for the defense of the United States and for that reason has authorized construction of the East
Coast, West Coast, and Alaskan Radar Systems. Congress has also authorized advance planning
of the CRS, as well as environmental studies including this EIS. The CRS will complete
coverage of the approaches to North America by providing long-range surveillance of areas

along the Pacific and Atlantic near-shore areas and the southern flank of the continent.

1.3 OTHER OTH-B SYSTEMS

The CRS would consist of four sectors, each covering a 60° arc, for a total coverage arc of
240° over the western, southwestern, southeastern, and eastern approaches to North America,
including the Gulf of Mexico, the land area of Mexico, and the Pacific Ocean west and south of
Mexico. The CRS would also cover near-shore areas along both the eastern and western coasts
of North America that are not covered by the ECRS and WCRS because the OTH-B system
functions only at a distance greater than 500 nmi from the receive antennas. Thus, CRS would
complete coverage of those areas, overlapping the surveillance areas of the ECRS and WCRS

(see Figure 1.3.1).

1.4 PREVIOUS ENVIRONMENTAL STUDIES

1.4.1 Site Selection Process

The following requirements were applied to determine the general location for CRS:

» Cover the near-shore Atlantic and Pacific areas.
* Overlap with the North Warning System in the northeast.
* Complete the arc of continuous OTH-B coverage across the southern

approaches to North America.




SOURCE: U.S. Air Force

FIGURE 1.3.1 COVERAGE AREA FOR OTH-B RADAR SYSTEMS




Because of the OTH-B minimum and maximum ranges, the area where CRS could be
located to meet the requirements listed above is limited to portions of the upper Midwest (see
Figure 1.4.1 and also Section 2.2.1). Within that region, Grand Forks Air Force Base (AFB),
North Dakota, was determined to be the only suitable location for the CRS Operations Center,
which must be located on a military base. Other requirements for the transmit and receive sites
include acceptable amounts of relatively flat land for the four antennas and minimum distance
from railroads, population centers, and major airways. Based on those criteria, nine study areas

ranging in approximate size from 12,000-122,000 acres were identified.

1.4.2 1987 EIS and ROD

The nine alternative study areas were investigated in a Draft EIS that the Air Force prepared
in 1986 and in a Final EIS prepared in 1987. On September 8, 1988, the Air Force released a
Record of Decision (ROD) for CRS stating that the preferred locations were the Amherst, South
Dakota, study area for the transmit antennas and the Thief River Falls, Minnesota, study area for
the receive antennas. The ROD also stated that construction and operation of the operations
center at Grand Forks AFB would not result in significant adverse environmental impacts, but
required further environmental assessment of possible site-specific effects at the proposed

transmit and receive sites.

Because the Amherst study area is approximately 150 mi2 and the Thief River Falls study
area is approximately 172 mi2, or about roughly 40 times larger than the land actually required
for CRS facilities, highly detailed investigations of those study areas were not practical.
Therefore, two concentrated study areas (CSA) ranging in size up to 20 mi2 were selected at each
study area, and preliminary site layouts were prepared for each CSA. This environmental
document examines possible impacts from each of the two altemnate preliminary site layouts for

the transmit and receive facilities at the same level of detail. As determined by the 1988 ROD,
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no significant environmental effects will result from construction and operation of the CRS

operations center at Grand Forks AFB, and that facility is not examined in this EIS.

1.4.3 EIS Scoping

As required by the National Environmental Policy Act and Air Force Regulation 19-2, the
Air Force held meetings during September and October 1989 and February 1990 to determine the
scope of issues that would be addressed in this EIS. The scoping meetings were held in
Minnesota and South Dakota and the public and representatives from local, state and federal

governmental agencies were invited. The results of the scoping process are given in two reports

- Report on the EIS Scoping Process for the U.S. Air Force OTH-B Central Radar System (SRI
International, 1989) and Adden in T -the-Hori Back T
Central Radar Svstem (SRI International, 1990A).

A large number of people attended the scoping meetings and commented on the proposed
action. Many questions concerned the description of the CRS, the selection process for the
alternative sites, the environmental review process, and the need for the action. Sections 1 and 2
of the EIS responds to those comments. Many comments concering the environmental effects
of the CRS were received. Concern was expressed about filling of wetlands, vegetation removal,
the potential for bird collisions with antennas, loss of wildlife habitat, removal of farmland from
production, use of possible water pollutants at the CRS site, interference with radio and
television reception, possible hazards from human exposure to electromagnetic sigaals, and
reduction in property-tax revenues to school districts. Those issues are analyzed in section 4 of
this EIS. The EIS follows a systemic interdisciplinary approach to analyze possible
environmental effects. The emphasis of the analysis is placed on impact areas identified as

significant public and agency concerns during the scoping process.




2. PROPOSED ACTION AND ALTERNATIVES

2.1 PROPOSED ACTION

211 Operations Center~Grand Forks AFB, North Dakota

environmental impact is still valid.

The CRS will consist of three parts: an operations center, a transmit site, and a receive site.
Each of the three parts is necessary for operation of the complete system. The operations center
processes data and controls overall functioning of the system. The transmit site produces

electromagnetic signals and the receive site detects the signals that reflect off targets. This

section describes each component of the CRS and alternatives to the OTH-B system.

The CRS operations center (the Center) is proposed for Grand Forks Air Force Base (AFB)
in eastern North Dakota, approximately 30 mi southwest of the CRS receive study area and
approximately 150 mi north of the CRS transmit study area. The computers, operator displays,
and communications equipment of the Center will be housed in an operations building having
about 48,000 ft2 of floor space. The building will be surrounded by a 60-ft-wide security
perimeter. The center staff will number approximately 390, most of whom will be Air Force
personnel. Microwave links, tropospheric scatter radio, and/or satellite links will allow
communications between the Center and the transmit and receive facilities. The Air Force ROD
of September 8, 1988, determined that no significant adverse environmental impacts will result
from construction and operation of the Center at Grand Forks AFB. There have been no changes
in the proposed siting, design or operation of the Center which would significantly change the

environmental analysis included in the 1987 EIS. Thus the finding of no significant adverse




2.1.2 Transmit Site

2.1.2.1 Structures

The principal structures at the transmit site will be four 5,000-ft-long transmit and sounder
antennas (see Figure 2.1.1). Each antenna will have a backscreen composed of wire mesh and
structural steel ranging in height from 35-135 ft and a groundscreen at grade extending 750 feet
in front of the antenna. The backscreen will include modifications developed for the ARS that
provide larger openings to reduce the potential for bird collisions. The antenna will be composed
of six subarrays, each containing 12 radiating elements mounted on vertical steel towers erected
on concrete foundations. The subarrays for Bands C, D, E, and F (corresponding to specific
frequency bands of the electromagnetic spectrum) would have a backscreen composed of wire
mesh with 22-in square openings rising to a height of 75 ft. The backscreen will rise to 135 ft
above the ground for Band A and to 100 ft for Band B. Above 75 ft in height, the backscreen for
Bands A and B will consist of 2-ft square wire columns forming a vertical grid with 8-ft square
openings. The wire columns will reduce the potential for bird collisions because they will
present larger openings than the wire mesh backscreen (8 ft vs. 22 in.) and will also be more
visible. A groundscreen composed of wire mesh will extend on the ground 750 ft in front of
each antenna. The four antennas will be oriented to transmit toward the east, southeast,
southwest, and west (the transmit direction is perpendicular to the long axis of the antenna).
Figure 2.1.2 shows an aerial view of one ECRS transmit sector. The CRS transmit sectors will

be similar.

Two sounder antennas will be located adjacent to the transmit antennas at each sector. One
sounder will be located at one end of the transmit antenna and is included in the total antenna
length of about 5,000-ft. The other sounder antenna will be located behind the transmit antenna
and adjacent to the equipment building. Each sounder antenna will consist of two 150-ft-high

vertical truss towers with radiating elements connecting to a third 50-ft-high monopole. The
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antennas will transmit and receive a signal that sweeps frequencies from 2-30 MHz to identify

atmospheric conditions and determine the optimal operational band for the CRS.

Equipment necessary to operate the transmit antenna will be housed in a one-story
15,000-ft2 metal building located behind each antenna, except at the staffed sector where the
operations staff would be based. Either the southwest or southeast sector will be staffed. The
equipment building for the staffed sector will have a floor area of 17,000 fi2 The founda:ion
would probably be slab on grade. The staffed sector equipment building will also have
administrative offices, a first aid dispensary, toilets, a briefing room, a kitchenette, and storage

for administrative and housekeeping supplies.

Each transmit building will have a storage tank for diesel fuel, emergency generators, water
storage tanks, vehicle parking spaces, and a fenced enclosure for a trash dumpster. The staffed
sector will have a garage for two vehicles. Security flood lighting will be installed at all facilities
and along the antenna field, for use only during an emergency. An 8-ft-high wooden fence will

surround the antenna and equipment building at each sector.

2.1.2.2 Antenna Operations

The four transmit antennas will project an electromagnetic beam with a frequency between
5-28 MHz outward from the antenna face. The continuous wave (CW) beam will be
electronically steered by varying the phase of the radiofrequency power delivered to the 12
radiating elements within the operating band to cover the area 30° to either side of the antenna
boresight, which is perpendicular to the long axis of the antenna. The wavelength of the beam

will vary from 10.7-60 meters (m).
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2.1.2.3 Roads

The road network serving the CRS transmit facilities will be used for access to the facilities
and to conduct security patrols of the exclusion area boundary. The perimeter roads, gravel with
a single 10-ft-wide travel lane, will be outside the exclusion fence. The access road to the
transmit site will have two 10-tt-wide lanes with 4-ft shoulders. Depending on the precise siting
of the antennas, the exclusion areas may adjoin or overlap in part, reducing the length of
necessary perimeter road. If each antenna were to have a distinct perimeter road surrounding it,
the total length of all roads for the four transmit sectors would be about 20 mi. Although existing
roads could serve as part of the road network, most roads would probably be newly constructed.
Approximately 1-2 mi of access road would also be constructed, depending on which alternative

site is selected.

Gravel-surfaced parking lots will be built at each sector. The area of each will be 4,500 ft2,
except at the staffed sector, which will have a parking area of 11,500 ft2.

2.1.2.4 Utilities

Power Supply - Each transmit sector will bave a peak electrical demand of 3,600 kilowatts
(kW). Therefore, total peak electrical load for all four sectors will be 14,400 kW. At
completion, annual power requirements for the four transmit sectors throughout the system's
operational life will total about 126,536,000 kilowatt-hours (kWh). The electric power will be

used primarily to power the transmit elements.

Electric power will be delivered to the transmit site by two new, dedicated 115-kilovolt (kV)
transmission lines to be constructed for CRS. The Air Force plans to have the Western Area
Power Administration (WAPA) of the U.S. Department of Energy (DOE) construct transmission
lines between existing substations at Forman, North Dakota, and at Groton, South Dakota, and

the chosen transmit site. Each line will be able to supply the full electrical needs of the transmit
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sectors, thereby providing a back-up route in case one line fails. The Forman and Groton
substations will be expanded to accommodate the new transmission lines (Harris, 1990). One
substation will be constructed at the transmit site to reduce voltages from 115 kV to 12.47 kV for

distribution to each antenna sector.

The Forman and Groton substation expansions would require up to 11,000 ft2 of land at each
location. Equipment to be installed includes 115-kV circuit breakers, high-voltage switches,
steel support bus structures, and 115-kV metering equipment on concrete footings. An 8-ft high
chain-link fence will be built around the expansion area. The substation at the transmit site will
consist of six 115-kV circuit breakers, two 115-kV/12.47-kV transformers, a control building,
115-kV switches, steel bus and takeoff structures mounted on concrete footings, and an 8-ft-high

chain link fence.

The transmission lines connecting the substations at Forman, North Dakota, and Groton,
South Dakota, to the substation at the CRS transmit site will be 115-kV lines. The likely
transmission line structure would be a wooden H-frame consisting of two 55-ft-high wooden
poles connected by a wooden cross-piece. Three transmission wires (conductors) would be
connected to insulators mounted on the crosspiece. One or more wires at the top of the structure
would provide lightning protection. Alternatively, steel or concrete monopoles may be used.
The monopoles would range up to 95 ft above the ground and have lateral crossarms with
insulators to support conductors. Structures will be located within an 80- to 150-ft-wide right-of-
way (ROW) to be acquired by WAPA. The H-frames would be spaced at 700-ft intervals and the
monopoles at 1,000-ft intervals (7.5 to 5.3 structures per mile of transmission line).
Transmission line structures will be inserted into preaugered holes, grouted, and backfilled with

soil, temporarily disturbing an area of about 300 ftZ during construction.

When necessary, trees along the transmission line route will be removed to provide access to
the line and clearance for conductors. For access, a 15-ft-wide path would be cleared. However,
trees are sparse and most structure sites should be accessible without tree removal. Trees will be
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removed when necessary to provide 25 ft of clearance between the conductor at maximum sag
and trees underneath for a distance of 28 ft to each side of the transmission-line centerline.
Beyond 28 ft from the centerline, allowable tree height rises 1 ft for each foot in lateral distance
to the edge of the ROW. Trees within the ROW that, upon falling, will come within 10 feet of

structures or conductors, will be removed. (WAPA, 1983)

New land and land rights will be required for the transmission line. Permanent easements
will be acquired for transmission line and access road ROWs. The ROW could vary in width
between 80 and 150 ft, unless the powerline is adjacent to an existing powerline ROW, in which
case the ROW width could be less than 80 ft. Assuming a transmission line ROW length of 70
mi and a maximum width of 150 ft, about 1,273 acres of permanent easement will be acquired.
About one-quarter acre of land owned by WAPA adjacent to the existing Forman and Groton
substations will be used for expansion of the two substations. All land rights for the powerline
ROW will be acquired in accordance with the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (Public Law 91-646) and other applicable laws and regulations
governing federal acquisition of property rights. Landowners will be paid fair market value for
acquired property rights. Every effort will be made to acquire these rights by direct purchase.
However, if the necessary rights cannot be acquired through negotiation, federal eminent domain
proceedings would be instituted to obtain these rights. All agreements will provide for the
payment of damages caused by the construction, operation and maintenance of the line. Land for

substation sites will be purchased. (WAPA, 1983)

Normal farming activities will be permitted within the ROW if they do not interfere with
transmission line operation and maintenance. The design of the line will allow safe operation of
16-ft-tall farm machinery beneath conductors. WAPA will perform routine aerial and ground

inspection surveys of the lines several times per year. (WAPA, 1983)

Although WAPA will construct and maintain transmission lines to serve the CRS transmit
sectors, the actual power supplier will be determined through competitive bids. The selected
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company will enter a long-term contract with the Air Force to provide electricity that will be
transmitted (wheeled) via the WAPA grid, including the project wransmission lines, to the site.
There are many potential power suppliers in the area and many of them are members of the Mid-
Continent Power Pool. The selected power company is expected to have ample generating
capacity or access to power supplies to serve the project. (ARC Professional Service Group,

1989)

To provide standby power for electrical needs, one 175-kW diesel generator will be installed
at each transmit sector. That generator will supply electricity for lighting, communications, and
fire protection, but will be unable to power the transmit antennas. An underground storage tank

for diesel fuel with 6,000-gal capacity will be installed near each equipment building.

Communications—The transmit facilities will require communications systems to relay
classified and unclassified information to the operations center. Telephone lines for unclassified
use and secure lines for classified use will be installed. Data handling will require an auxiliary-
communications system with the capability to handle both unclassified and classified material.
The transmit sectors will be connected to the operations center by a microwave, tropospheric
scatter radio, satellite communications system, or a combination of those systems. In the case of
a microwave link, a parabolic dish antenna with a diameter of up to 7 m would be installed on a
100-ft-high tower on site. One or more repeaters, if necessary, would be mounted on similar
towers between the transmit site and the operations center. The tropospheric scatter radio or
satellite systems would require a parabolic dish antenna mounted on a 60-ft tower; no off-site
repeaters would be required. All towers are expected to be located within the perimeter fence
near the equipment building. The design of the back-up communications system, including

locations of off-site microwave repeaters if needed, is undetermined at this point.

Water and Wastewater—A permanent water well will be installed at each sector for use
during construction and operations. The expected depths for those wells are 150-300 ft for Tx-N
and 900-1,500 ft for Tx-S. Peak water consumption is estimated at 50,000-100,000 gallons per
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day (gpd) during construction and 3,000 gpd during operation. An above-ground storage tank
(22 ft tall and 25 ft in diameter) with a capacity of 75,000 gal will be installed on site for fire

suppression.

Domestic wastewater generated will be disposed of by means of septic tanks and leach fields

or a sanitary holding tank.

2.1.2.5 Personnel

During construction, an average of approximately 60 workers will be employed at each
transmit sector. During some periods, two sectors will be simultaneously under construction and
average employment will be 120. Maximum construction employment at the transmit sites will
be 220. Construction of the site substation and the expansions of the Groton and Forman
substations will require an additional 25 employees for up to 8 months (WAPA, 1983).

Construction of the power lines will require 25-30 employees for up to 24 months.

The CRS transmit facility will have a permanent staff of about 25 workers. Of these
workers, two to three will be military personnel and the remainder will be civilians. An
estimated five to six employees will work at the buildings behind each antenna during each 8-hr

shift. The staff will conduct security patrols on the perimeter roads.

2.1.3 Receive Site

2.1.3.1 Structures

As will be the case at the transmit site, the largest structures at the receive site will be four
antennas, one each at the western, southwestern, eastern, and southeastern sectors (see Figure
2.1.3). Each receive antenna would be composed of 19-ft-tall receiving elements with a
backscreen 5,012 ft long and 65 ft tall throughout its length. The wire-mesh backscreen will

have 10-in by 20-in openings below a height of 35 ft above the ground. Above 35 ft in height,
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the backscreen will include modifications developed for the ARS antennas, consisting of vertical
2-ft by 2-ft wire columns spaced at 8-ft intervals to increase the probability that birds will pass
through the backscreen without harm. A truss connecting the vertical wire columns will span the
crest of the backscreen. A ground screen laid on a gravel base will extend on the surface of the
ground for 750 ft in front of the antenna. The receive antennas will not radiate electromagnetic
energy. Figure 2.1.4 shows an aerial view of one ECRS receive sector. The CRS receive sectors

will be similar.

Equipment to operate each antenna will be housed in a one-story metal building located
behind each antenna and having a total floor area of 4,200 ft2. Either the southwest or the
southeast sector will be staffed. At the staffed sector, an 8,000-ft2 equipment building, a two-
vehicle garage, and a storage shed will be built. Facilities will be the same as described for the
transmit site in Section 2.1.2.1. The buildings will be accessible via roads connecting to the local
road network. An 8-ft-high wooden fence will surround the antenna and equipment building at

each sector.

Foundation design for the antennas and equipment buildings will depend on soil conditions

at the chosen site.

2.1.3.2 Antenna Operations

The receive antennas will not radiate electromagnetic energy as the transmit antennas will,
Rather, they will receive energy reflected by targets within the surveillance area. The antennas
will operate 24 hr per day to provide continuous surveillance. The data generated by antenna

operation will be transmitted to the operations center for analysis and interpretation.
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2.1.3.3 Roads

An access road with two 10-ft-wide gravel lanes and 4-ft shoulders will be constructed. A
3-mi-long perimeter road, consisting of a single 10-ft-wide gravel-surfaced lane, will surround
each antenna outside the perimeter exclusion fence. Some existing roads may be used for access
and security patrols, but most roads will probably be newly constructed for CRS. A gravel-
surfaced 4,500 fi2 parking area will be constructed at each sector, except that the parking area at
the staffed sector will be 11,500 ft2.

2.1.3.4 Utilities

Power Supply—Each receive sector will have a peak electrical demand of 500 kW.
Therefore, the total peak electrical demand for the four sectors will be 2,000 kW. At completion,
annual power requirements throughout the system's operational life will total about

17,520,000 kWh. (ARC Professional Services Group, 1989)

The power supplier would depend on which site is chosen for the receive sectors. If the
castern site in Pennington County is selected, Red Lake Electric Cooperative will serve the
project. If the western site in Polk County is chosen, PKM Electric Cooperative will serve the
project. Both cooperatives are part of and purchase wholesale power from the Minnkota Power
Cooperative. The project demand would represent a small incremental increase in power
demand from Minnkota, and no new generation capacity would be required. (ARC Professional
Services Group, 1989)

Power transmission lines serving the receive sectors will be 7.2 or 12.47-kV lines, which are
similar to existing distribution lines in the vicinity. If aerial, the lines will be mounted on
35-45-ft-high single wooden poles spaced 270 ft apart. A subsurface line would be installed at a
depth of 40-48 in. in a trench excavated for the lines and then refilled. Underground powerlines

will require installation of a junction box measuring 5 ft by 3 ft by 2 ft at each mile section
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boundary. A transformer and secondary switchgear pad will be constructed on site to ransform
the power to lower voltage. Within 0.5 mi of the receive antennas, the power transmission line

will be placed underground to prevent degradation of antenna performance.

Powerline construction will necessitate preparation of a Borrower’s Environmental Report
(BER) as required by the Rural Electrification Administration and acquisition of a ROW by the
power cooperative. The BER will further examine possible environmental effects of the project.
ROW acquisition and line construction procedures will be similar to those described above for
the transmit-site power transmission lines. If underground lines are installed, vegetation along
the trenching route will be removed, but "danger trees" will not have to be removed as they

would be for aerial lines.

To provide emergency power, two 300-kW diesel generators will be installed at each receive
sector. The generators will be capable of maintaining full operational capability at each receive

sector. One underground 10,000-gal storage tank for diesel fuel will be installed at each sector.

Communications—The receive site will use commercial telephone service for unclassified
communications, a classified telephone system for secure communications, and unclassified and
classified data-handling systems. As for the transmit sectors (see Section 2.1.2.4), a microwave
link, tropospheric scatter radio, satellite system, or a combination of those systems would
connect the receive sectors to the operations center. Off-site repeaters would probably not be

required for a microwave link.

Water and Wastewater—The water and wastewater facilities at the receive site will be the
same as for the transmit site (see Section 2.1.2.4). Water consumption will be about 50,000-
100,000 gpd during construction and 3,000 gpd during operation. A well will be installed at each
sector; the depth is expected to be 150-300 ft. An above-ground 75,000-gal water storage tank
(25 ft in diameter and 22 ft high) will be installed near the equipment building at each sector for

fire suppression.
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About 3,000 gpd wastewater will be generated by domestic uses. Disposal of the
wastewater will be by septic tank and leach field or a sanitary holding tank.

2.1.3.5 Personnel

Construction employment for the receive antennas will be the same as for the transmit
antennas, averaging 60 employees per sector (total average employment of 120 employees for
two sectors simultaneously under construction) with maximum employment of about 220. The
powerline will be constructed by local crews from the electric cooperative (estimated at 10 to 20

workers total) and would take less than one month.

Operational staffing requirements for the receive site will be the same as thosc for the
transmit site. An estimated total of 25 employees, including 2 to 3 military personnel, will work

in shifts of 5 to 6 people.

2.14 Schedule

2.1.4.1 Environmental Impact Analysis Process

The Draft EIS will be distributed to appropriate agencies and interested members of the
public, who will have 45 days to submit written comments to the Air Force. During the public
and agency review period, public hearings will be held in the vicinity of the transmit and receive
sites to receive oral and written comments on the EIS. After the public and agency review period
closes, a Final EIS containing respo.ses to all substantive comments on the Draft EIS will be
prepared and distributed to responsible agencies and interested members of the public. The
release of the Final EIS will be announced in the Federal Register. After a 30-day waiting
period, the Air Force may issue a ROD deciding which of the two South Dakota CSAs will be
used for the CRS transmit site and which of the two Minnesota CSAs will be used for the CRS

receive site.
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2.1.4.2 Land and Permit Acquisition

The Air Force is willing to acquire land for CRS by either purchase or lease. Although
purchase is the typical method used to acquire land, leasing will be considered to mitigate
adverse socioeconomic effects of the project. Lease terms would be negotiated between the
landowner and the U.S. Army Corps of Engineers. A third option is the use of easements, by

which the Air Force would purchase a right to use the land for a specified period.

Permits from several federal agencies, as outlined in Section 2.4 of this EIS, will be required
for CRS. The Air Force will submit permit applications during the period between EIS

completion and the start of CRS construction.

2.1.4.3 Contractor Selection

The Air Force will not acquire land for CRS until the ROD has been completed. Thus, land
acquisition will occur during late 1990 and early 1991 and will be completed in 1991. The Air

Force plans to award the prime system contract by mid-1991.

2.1.4.4 Construction

The construction of CRS will begin with the southwest and southeast antennas at the
transmit and receive sites in 1991. Figure 2.1.5 shows the proposed schedule for construction
and testing of CRS facilities, including the power transmission lines. Those facilities are
expected to be ready for preoperational testing by 1993, and actual operation would occur in
1994. As determined by the availability of funds, construction of the east and west sectors of the

transmit and receive facilities would start at least one and possibly more years after the first two
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sectors. Thus, the construction periods for the east and west sectors could overlap that for the

earlier two sectors.

2.1.45 Operation

The southwest and southeast sectors of CRS are scheduled for operation in 1994. The
east and west sectors will join the system at an undetermined later date. The complete system is
expected to operate for 20 or more years. The date for initial operation of all four sectors is

unknown at this time,

21.4.6 Decommissioning

At the end of its operational life, which is expected to be 20 or more years, CRS will be
decommissioned. The disposition of the land will depend on the laws and regulations applicable
at that time. Land that was purchased would be examined under the Department of Defense
(DoD) Installation Restoration Program to ensure that no contamination exists and then turned
over to the General Services Administration (GSA) to determine if the federal government needs
the land for other uses. If another federal government use is identified, that use must be analyzed
for potential environmental effects under the National Environmental Policy Act (NEPA).
Should no federal agencies have a need for the land, it would be offered to State governments,
local governments, and the public, in that order, as surplus federal land. Leased land would be
returned to the lessor under the terms negotiated between the lessor and the Air Force. Those

terms could include removal of all property improvements, such as concrete foundations.

215 Permit Requirements

Table 2.1.1 lists federal permits that may be required for operation and construction of

OTH-B CRS.
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Table 2.1.1
PERMITS POTENTIALLY REQUIRED FOR
THE CONSTRUCTION AND OPERATION OF CRS

Agency

Advisory Council on Historic Preservation

Army Corps of Engineers

South Dakota Dept. of Water and Natural
Resources (DWNR), Minnesota Pollution
Control Agency (PCA), Environmental
Protection Agency (EPA)

Environmental Protection Agency

U.S. Fish and Wildlife Service

Minnesota Dept. of Natural Resources
(DNR), EPA

Federal Aviation Administration (FAA)

EPA

Source: Metcalf & Eddy/Holmes & Narver, 1990A

Permit/2 L Authorif

Section 106 (review process for compliance
with National Historic Preservation Act)

Section 404/10 (wetlands dredge/fill permit)

National Pollutant Discharge Elimination
System (NPDES) permit for wastewater
disposal (federal permit authority delegated
to states)

Spill Prevention, Containment and
Countermeasure Plans

Section 7 consultation for compliance with
Endangered Species Act

Water Quality Certification Section 401
(federal permit delegated to State of
Minnesota)

Notice of Proposed Construction or
Alteration

Notification for Underground Storage Tanks
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2.1.6 Alr Force Preferred Sites

2.1.6.1 Transmit Site

The U.S. Army Corps of Engineers (COE), as land acquisition agents for the Air Force, has
contacted all the owners of land at each alternative CSA. The landowners at Tx-N have
indicated a greater willingness to sell or lease land to the Air Force for CRS than those at Tx-S.
Hydrological impacts and the complexity and cost of mitigating those impacts would also be
greater at Tx-S. For example, the volume of flood-storage capacity which would be eliminated
during CRS site preparation would be 1,700 acre-feet at Tx-S and 670 acre-feet at Tx-N.
Construction of the CRS transmit facilities would also increase runoff rates at Tx-S but not at
Tx-N. Thus, to minimize the need to acquire land from unwilling owners and reduce both
socioeconomic and hydrological impacts, the Air Force prefers Tx-N for the CRS transmit

facilities.

2.1.6.2 Receive Site

Based on the COE contacts, landowners at Rx-E have shown a greater willingness than
those at Rx-W to make land available for CRS. In addition, Rx-E receives runoff from a smaller
off-site drainage area than does Rx-W, resulting in less severe hydrologic impacts from CRS
construction at Rx-E. Consequently, the scale and complexity of necessary drainage
improvements is expected to be less at Rx-E. Thus, to minimize socioeconomic and hydrologic

impacts and mitigations, the Air Force prefers Rx-E for CRS receive facilities.

2.1.6.3 Power Supply

The alternative powerline corridors for both the transmit and receive sites do not vary
significantly in terms of operational and constructability constraints or cost. Therefore, the Air

Force’s preference is to construct the CRS powerlines within the environmentally preferred
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corridors, which are described in Section 2.3.3 - Comparison of Powerline Corridors. The
environmental preferred corridors for the CRS transmit site are Links 1,3,5,6 and 9 would not
differ for the Tx-N or Tx-S preliminary site layout. For the Rx-E site layout, the corridor

connecting to the Dakota Junction substation is environmentally preferred.

2.2 ALTERNATIVES

2,21 Selection Process
2.2.1.1 Areas Considered and Rejected in the 1987 EIS

CRS will provide radar surveillance for near-shore areas along the Atlantic and Pacific
Coasts which are not covered by the ECRS and WCRS. Its coverage area will overlap with the
North Warning System in northeastern Canada, and will complete an arc of continuous OTH-B
coverage across the Southern approaches to North America. During the mid-1980s, the Air
Force examined a large area in the upper Midwest that fulfill those objectives for possible
location of CRS facilities (see Figure 1.4.1). Grand Forks Air Force Base (AFB), North Dakota
was selected as the site for the operations center. Given the need to locate the operations center
at Grand Forks AFB and the overlap criteria for radar coverage in conjunction with the West
Coast Radar System (WCRS) and the East Coast Radar System (ECRS), the site search area was
narrowed to longitudes 94’ - 98" West and latitudes 44.2°- 49" North, which includes eastern
North and South Dakota and western Minnesota (see Figure 1.4.1). In that region, the Air Force
applied a number ¥ criteria, including avoidance of large population centers and major air
corridors, to identify nine potential site search areas. Those nine areas were spread among

Minnesota (4), North Dakota (4), and South Dakota (1).

The 1986 Draft EIS and the 1987 Final EIS examined the nine site search areas for locating
CRS transmit and receive facilities. In conjunction with that EIS process, 10 scoping meetings

and six public hearings were held in Minnesota and North and South Dakota. The Air Force
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Record of Decision (ROD) of September 8, 1988 determined that the Amherst, South Dakota and
the Wheaton North, Minnesota (about 70 mi east of Amherst, South Dakota) study areas were
acceptable for transmit facilities. Because its larger size allowed greater flexibility in siting
facilities, however, the Ambherst study area had greater potential to minimize environmental
impacts. For that reason, as well as logistical considerations, the Amherst study area was

identified as the preferred location for the transmit facilities.

The 1987 EIS found that, of the five areas studied as possible receive sites, the Blanchard,
North Dakota (about 70 mi southwest of Thief River Falls, Minnesota) and the Thief River Falls,
Minnesota study areas were environmentally preferred. Because of its small size and proximity
to a tall radio tower, the Blanchard area constrained the siting of CRS antennas. The Thief River
Falls study area did not suffer from those constraints; consequently, the ROD identified it as the
preferred study area for receive facilities. As directed by the ROD, this document examines
alternative sites within the Amherst study area for the CRS transmit facilities and within the
Thief River Falls study area for the CRS receive facilities.

2.2.1.2 Alternative Locations Within the Amherst
and Thief River Falls Study Areas

Preferred Siting Areas—The selection of alternative Concentrated Study Areas (CSAs)
and preliminary site layouts at the Ambherst and Thief River Falls study areas were based on a
three-phase process. In the first phase, general siting guidelines were applied to identify
preferred siting areas. The general siting guidelines included the operational, environmental, and

socioeconomic guidelines listed below:
Operational Guidelines
» The CRS sites should be 10 mi from population centers of 1,000 or more.
» The CRS transmit sites should be five mi from active railroads.

o The CRS sites should be five mi from transmissions towers.
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» The site should have sufficient land available for four CRS sectors.
Environmental Guidelines
» Areas of high wetlands concentrations (>50 acres/miz) should be avoided.
e Areas with high concentrations of surface water bodies should be avoided.
» Areas of key wildlife habitat should be avoided.
Socioeconomic Guidelines
» Maximum use should be made of offered land.
» Public facilities should not be acquired for CRS use.
» Paved roads should be avoided.

Application of the siting guidelines resulted in the areas of lowest operational and environmental
suitability being excluded from additional study. Two preferred siting areas were selected in
each study area. In each case, one was environmentally preferred (based on minimization of
wetlands impacts) and one was socioeconomically preferred (based on minimization of land
condemnation). For the transmit site, the southern preferred siting area was environmentally
preferred and the northern preferred siting area was socioeconomically preferred. For the receive
site, the western preferred siting area was environmentally preferred while the eastern preferred

study area was socioeconomically preferred.

Wetlands occupy 6% (5,970 acres) of the Amherst transmit study area and 6% (6,120
acres) of the Thief River Falls receive study area. Those wetlands are scattered throughout the
study areas in the form of numerous potholes, rather than being concentrated in large complexes.
In both study areas, each square-mile section contains at least 5 acres of wetlands. Because of
the CRS land requirements and the scattered distribution of wetlands, CRS could not be sited
within the study areas to avoid all wetlands. The siting guideline to avoid areas of high wetlands

concentration was established to minimize wetlands impacts. Mitigation measures are listed in
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sections 4.2.5 and 4.7.4 to compensate for wetlands impacts. Implementation of those measures

will result in no net loss of wetlands, which is the current national goal.

To determine the socioeconomically preferred siting areas, the Air Force selected areas
which would require the least amount of land acquisition from owners who do not wish to sell
their property. The Air Force's land acquisition policy throughout the CRS EIAP, as stated in the
1988 ROD, was to minimize the condemnation of land from unwilling owners and to lease or

purchase land according to the landowner's wishes.

Concentrated Study Areas—For the second phase of the site selection process, mammal
and avian surveys and electromagnetic noise tests were conducted at the Amherst and Thief
River Falls study areas, landowners were contacted to determine their willingness to sell or lease
land, and meetings were held in Pierre, South Dakota and St. Paul, Minnesota with state and
federal governmental agencies. The Air Force developed a screening process using information
gained from the biological and electromagnetic studies, landowner surveys, and the agency'
meetings to select a concentrated study area (CSA) at each preferred siting area. The CSAs were

selected to minimize environmental effects while utilizing offered land as much as possible.

The northern transmit CSA was defined to allow flexibility in the antenna configuration and
to minimize socioeconomic impacts. The southern transmit CSA was located in the central
portion of the preferred siting area to avoid impacts on the Augustana Cemetery, to avoid a large
topographic depression in the southwestern part of the preferred siting area, and to minimize
wetland impacts. The eastern receive CSA included lands offered for sale to the Air Force and
was relatively distant from a transmitting tower in the southern part of the preferred siting area.
The western receive CSA was the same as the preferred siting area because no new constraints
were identified by the environmental studies or agency and landowner contacts. The alternative
CSAs range in size from 12-26 mi2, which is larger than the actual land requirements of 2-4 mi2

for the transmit and receive facilities.




Preliminary Site Layouts—To select a preliminary site layout at each CSA, the Air Force
used overlay maps containing information on roads, houses, drainage and hydrological features,
land ownership, wetlands, avian concentration areas, topography, and vegetation. The objectives
of this third phase were to minimize impacts on wetlands, native prairies, woodlots, avian flight
paths, and roads, and to maximize use of offered land. At each CSA one preliminary site layout
for CRS facilities was defined that best achieved these objectives. A 1,000-ft wide buffer zone is
included on the perimeter of each layout to allow for shifting of facilities during final design and

construction.

The Tx-N preliminary site layout is located in the extreme eastern portion of the CSA which
contains the lowest possible concentration of wetlands within the CSA. The site layout also
avoids native prairie which could be critical habitat for rare and endangered plants. All but one
of the prairie-chicken leks within the CSA were also avoided; the one lek within the site layout is
in the exclusion area and would not suffer direct construction impacts. The major factors
influencing the selection of the Tx-S preliminary site layout were avoidance of roads and
wetlands. The Tx-S layout does not affect either paved road in the CSA. The layout is also
located in the area of lowest wetland concentration and the sectors are grouped as closely

together as possible to minimize the area of affected wetlands.

The Rx-E preliminary site layout makes maximum use of land offers through a compact
configuration of antennas developed specifically for this alternative. The compact arrangement
of sectors also minimizes wetlands and habitat impacts. The layout is located west of the beach
ridge trending north-south through the CSA that serves as a bird migration corridor and a heavy
wildlife use area. The layout also avoids native tree stands in the eastern part of the CSA and
does not affect any paved roads. The Rx-W preliminary site layout was chosen to minimize
wetland and woodlot impacts. The four sectors were grouped as closely as possible and were
sited in an area of relatively low wetland concentration. A major woodlot in the CSA was

avoided, as were Routes 68 and 23, major gravel roads.
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2.2.1.3 Analysis of Alternative Site Layouts

This EIS examines four alternative preliminary site layouts for the CRS facilities. Two
layouts in South Dakota are candidates for the CRS transmit facilities. The other two layouts in
Minnesota are candidates for the receive facilities. The objectives of this EIS are (1) to
determine environmental effects that would result from construction and operation of CRS
facilities at each preliminary site layout and alternative powerline corridors, and (2) to compare
the levels of environmental impact that would occur at the alternative transmit-site layouts,
receive-site layouts, and powerline corridors. This EIS reports the results of parallel

investigations conducted at an equal level of detail for each of the four site layouts.

2.2.2 Alternative Transmit Locations

2.2.2.1 Regional Location

The two alternative CSAs proposed for CRS transmit facilities are in Brown and Marshall
counties, South Dakota, situated in the James River Plain of the northeastern part of the state (see
Figure 2.2.1). Aberdeen, the largest city and county seat of Brown County, is roughly 36 mi
southwest of the northern CSA and 30 mi west—southwest of the southern CSA. U.S. Highway
12, which runs east—west, connects Aberdeen to the sites via county roads. Britton, the largest
city and seat of Marshall County, is 16 miles northeast of the southern CSA and 10 miles
southeast of the northern CSA (see Figure 2.2.1). The sites are accessible from Britton via
county roads. Either of the two sites could function with the operations center at Grand Forks

AFB and either of the two receive sites.
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The western portion of Marshall County and the eastern portion of Brown County are
relatively level, ranging in elevation from approximately 1,290-1,360 ft above mean sea level
(msl). The area is rural, and the predominant land use in the vicinities of the CSAs is agriculture,

with production of grain crops and livestock dominating.

2.2.2.2 Northern Preliminary Site Layout

The northern preliminary site layout (Tx-N) for CRS transmit facilities is located in Brown
and Marshall counties, South Dakota about 7-10 mi north of Amherst and about 7-11 mi east of
Hecla. This alternative would be in Dayton Township of Marshall County and Portage
Township of Brown County and would include portions of Sections 29 - 32 of Township (T) 128
North, Range (R) 59 West; Sections 5-6 of T 127 North, R 59 West; Sections 25 and 36 of T 128
North, R 60 West; and Section 1 of T 127 North, R 60 West. Depending on the exact locations
selected and and the need to acquire uneconomic parcels, between 2,000 and 4,000 acres could

be acquired for CRS transmit facilities.

Elevations at Tx-N vary from 1,295-1,360 ft msl. Slope gradients are fairly gentle, ranging
up to 5%. The topography is irregular, with many small basins interspersed with local high
spots. The four transmit antennas would be arranged as shown in Figure 2.2.2. Any shifting of
facilities during final design would be within the area labelled “boundary of possible
construction area.” The antennas would emit continuous-wave (cw) electromagnetic radiation,
requiring an exclusion zone extending 4,000 ft in front of the antenna. The exclusion zone
would be surrounded by a perimeter road for security patrols to prevent unauthorized entry. The
size of the exclusion area and the physical characteristics of the antennas, access roads, and

perimeter roads are described in Section 2.1.2.
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2.2.2.3 Southern Preliminary Site Layout

The southern preliminary site layout (Tx-S) for CRS transmit facilities is located 2-6 mi
west of Langford, South Dakota and is entirely within Newport Township of Marshall County.
The -~rea that would be affected by land acquisition and facility construction would include
portions of Sections 14-17, 20-23, and 26-29 of T125 North, R59 West. Depending on the
exact location selected and adjustments for uneconomic parcels, between 2,000 and 4,000 acres

would be acquired for construction of CRS transmit facilities .

Elevations at Tx-S vary from 1,295-1,320 ft msl. Slope gradients are gentle, being sess than
2%. The drainage network of the area is poorly developed because of the lack of relief. Surface
runoff predominantly drains to low-lying enclosed basins, where it collects until dissipated by
evaporation, evapotranspiration, or ground infiltration. The transmit antennas would generally
be arranged as shown in Figure 2.2.3. The facilities could be shifted somewhat during final
design and siting, but any relocation would be within the area labelled “boundary of possible

construction area.”

2.2.3 Alternative Receive Locations

2.2.3.1 Regional Location

The two alternative CSAs proposed for CRS receive facilities are in Polk and Pennington
couniies, Minnesota, situated in the lowlands along the Red River of the North in northwestern
Minnesota. Thief River Falls, at the confluence of Thief and Red Lake rivers and the largest city
in the area, is 8-20 mi east of the two CSAs. Warren, on the Snake River, is located 8-21 mi
west of the two CSAs. The sites are accessible from Thief River Falls and Warren via State

Highway 1. Figure 2.2.4 shows the Thief River Falls study area and the two CSAs. Either of the
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two receive CSA is operationally compatible with the operations center and either of the two

transmit sites.

The western portion of Pennington County and the adjoining portion of Polk County are
relatively flat and range in elevation from 850-1,150 ft above msl. Drainage is to the Red River
of the North, about 43 mi west of Thief River Falls, which flows northward into Manitoba
Province, Canada. The area is rural, and the predominant land use in the vicinity of the sites is

agriculture, primarily grain crops and livestock.

2.23.2 Eastern Preliminary Site Layout

This preliminary site layout (Rx-E) for CRS receive facilities is located in northwestern
Pennington County to the south of State Highway 1 and west of County Route 10. The antennas
would be closely grouped with the east- and west-facing antennas in the center (see Figure 2.2.5).
Slight shifting of facilities during final design is possible, but relocation would be within the area
labelled "boundary of possible construction impacts." The facilities would be located in
Numedal Township on portions of Sections 16-20 and 29-30 of T154 North, R45 West.
Depending on the exact location selected for facilities and adjustments for uneconomic parcels,
between 1,000 and 2,000 acres would be acquired. Elevations range from 975-1,005 ft msl.
Slope gradients are less than 2%, and the site drains into man-made ditches flowing southward

and westward.

The receive antennas would not emit radar signals. Consequently, the exclusion area would
be for security and to prevent interference with reception. It would extend only 750 ft in front of
the antenna. A fence and perimeter security road would surround each antenna. Physical

characteristics of the receive antennas are described in section 2.1.3.
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2.2.3.3 Western Preliminary Site Layout

This preliminary site layout (Rx-W) for CRS receive facilities is located in the extreme
northeastern corner of Polk County and is entirely within Helgeland Township. The area
affected by land acquisition could include all or portions of Sections 15-18, 20-21, and 28-29 of
T154 North, R46 West. Depending on the exact locations selected and adjustments for

uneconomic parcels, between 1,000 and 1,600 acres would be acquired.

Elevations at Rx-W vary from 925-940 ft above msl. Slope gradients are less than 1%.
Drainage is generally to man-made ditches that flow northward and westward to the Snake River,

a tributary of the Red River of the North.

The receive antennas would be arranged as shown in Figure 2.2.6. Slight shifting of
facilities during final design and construction is possible, but relocation would be within the area

labelled “boundary of possible construction impacts.”

2.24 Alternative Powetrline Corridors

2.2.4.1 Transmit Site

To ensure a reliable power supply to the CRS transmit site, powerlines will connect the
selected transmit site to both the Groton, South Dakota and the Forman, North Dakota
substations. Based on the locations of those two substations and the alternative transmit sites, a
1,500 miZ area for powerline siting was identified by the Air Force in consultation with WAPA.
That rectangular study area with Groton at the southwest corner and Forman at the northeast
corner includes all probable areas for powerline siting. The James River and the Sand Lake and
Dakota Lake National Wildlife Refuges were excluded from the study area because of heavy

waterfowl] use.
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FIGURE 226 OTH-B RECEIVE SITE, Rx-W ALTERNATIVE
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Selection of alternative corridors (links) within the transmit-site powerline study area was
based upon the need to avoid environmentally and culturally sensitive areas and to maximize use
of existing ROWs, roads and powerline corridors. Exclusion areas, areas that the powerline
should not cross, include national wildlife refuges, sites listed on the National Register of
Historic Places, homes and public facilities, and local, state and federal parks and recreation
areas. Avoidance areas, areas that the powerline should not cross unless there is no reasonable
alternative, include semi-permanent and permanent wetlands, USFWS waterfow! production
areas, state waterfowl management and game production areas, known or potential habitat for
endangered species, population centers, and important natural resources (e.g. streams,

shelterbelts, and prime farmland).

Information on exclusion and avoidance areas and existing roads and ROWs was transferred
onto a base map of the powerline study area. Using that data, several 2-3-mi wide corridors were
identified that avoid all of the exclusion areas and most of the avoidance areas described above.
Because of their abundance in the study area, wetlands and cultivated farmland could not be
completely avoided. Impacts to those resources will be minimized during selection of the actual
powerline route. Because powerline corridors are 2-3-mi wide and the required ROW is less
than 150-ft wide, there is considerable flexibility to shift the powerline routes within the

corridors to minimize environmental effects.

This EIS examines the alternative corridors shown in Figure 2.2.7 to determine the potential
for environmental effects. Table 2.2.1 identifies townships affected by each link. Section 2.3.3
compares the alternative corridors to determine the environmentally preferred corridors.
Additional studies of environmental conditions of the preferred corridors are underway. Based on
the results of those studies, 1,000-ft centerline routes will be selected by the Air Force in
consultation with WAPA to keep environmental impacts as low as possible and operational
reliability as high as possible. The centerline routes will then undergo further studies and will be
adjusted as necessary, based on information gathered from field studies on natural and human
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Table 2.2.1
TOWNSHIPS AND RANG