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Abstract:

This Final Environmental Impact Statement (FEIS) prepared by the U.S. Department of
Agriculture (USDA), Rural Utilities Service (RUS) provides information about the potential
environmental impacts of the proposed Antelope Valley Station (AVS) to Neset Transmission
Project. This project, proposed by Basin Electric Power Cooperative (Basin Electric), would
include the construction of 345-kilovolt transmission line facilities from Basin Electric’s AVS
generation facility in northwestern North Dakota to increase the capacity and reliability of the
electricity transmission infrastructure of the region. The line would connect AVS with Basin
Electric’s Charlie Creek and Neset substations and the U.S. Department of Energy, Western Area
Power Administration’s (Western) Williston Substation. It would also provide new substation
facilities to connect the proposed line to the current transmission system and provide locations
for load-serving connections.

In addition to complying with all applicable federal regulations, several permits and approvals
must be granted by the state of North Dakota prior to construction. The North Dakota Public
Service Commission must grant a Certificate of Corridor Compatibility and a Route Permit in
accordance with North Dakota Century Code.

Basin Electric has requested financial assistance from RUS to construct the project. RUS has
determined that its decision about whether to finance the project would constitute a major federal
action that may have a significant impact on the environment, within the context of the National
Environmental Policy Act of 1969 (NEPA). RUS serves as the lead federal agency for the
NEPA environmental review of the project.

Pursuant to 36 Code of Federal Regulations (CFR) 800.2(a)(2), RUS and the U.S. Forest Service
designated Western as the lead agency for Section 106 review because of the availability of its
regional staff to actively direct and participate in consultation. However, to meet their collective
responsibilities under NEPA, RUS is designated as the lead agency because its financial
assistance will affect all aspects of the AVS to Neset Transmission Project. Western and RUS
have coordinated compliance with Section 106 and NEPA procedures in accordance with 36
CFR 800.8A.

This FEIS evaluates the environmental consequences that may result from the proposed action
along two route alternatives. In addition, the FEIS analyzes the no-action alternative, under
which RUS would not approve financial assistance for the project.
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EXECUTIVE SUMMARY

This executive summary briefly describes the proposed Antelope Valley Station (AVS) to Neset
Transmission Project (proposed project), the various components of Basin Electric Power
Cooperative’s (Basin Electric) proposed development, the purpose and need for federal agency
actions related to the project, the project’s purpose and objective, and the scoping process
undertaken for the project. This Final Environmental Impact Statement (FEIS) informs federal
decision-makers and the public of the preferred alternative and the potential environmental
impacts that could result from the proposed project if the preferred alternative is carried forward.
The FEIS was prepared by the U.S. Department of Agriculture’s (USDA) Rural Utilities Service
(RUS). The U.S. Department of Energy, Western Area Power Administration (Western) and the
USDA, U.S. Forest Service (USFS) are cooperating agencies for the FEIS. The FEIS will be
used by the responsible federal officials to make informed decisions on the proposed federal
actions.

Basin Electric is proposing to construct, operate, and maintain a new electrical transmission line
connecting the existing AVS, Charlie Creek, Williston, and Neset substations with five newly
proposed delivery substations. The overall project area identified for this project encompasses
parts of Mercer, Dunn, McKenzie, Williams, and Mountrail counties in North Dakota. The
proposed project includes the construction of 345-kilovolt (kV) transmission line facilities from
Basin Electric’s AVS generation facility in northwestern North Dakota to increase the capacity
and reliability of the electricity transmission infrastructure of the region. The line would connect
AVS with Basin Electric’s Charlie Creek and Neset substations and Western’s Williston
Substation. It would also provide new substation facilities to connect the proposed line into the
current transmission system and provide locations for load-serving connections. Several
alternatives, including a no-action alternative and three different build alternatives were
evaluated in this EIS.

RUS issued a Draft Environmental Impact Statement (DEIS) evaluating the environmental
implications of Basin Electric’s AVS to Neset Transmission Project in November 2012. The
originally proposed project, as evaluated in the DEIS, considered the development of a single
345-kV transmission line and two new substations in one of two alternatives. The project was
proposed to increase transmission line capacity to meet the expected increase in load. However,
the new load forecasts show the load increasing above and beyond the original forecast by nearly
50 percent (Kardmas, Lee & Jackson, Inc. [KLJ], 2012). Therefore the original project as
described in the DEIS would not achieve capacity needs or reliability standards.

RUS prepared a Supplemental Draft Environmental Impact Statement (Supplemental DEIS) for
the AVS to Neset Transmission Project to evaluate project changes that occurred after the DEIS
was published and the comment period closed. To accommodate additional load requirements,

new alternatives were evaluated in the Supplemental DEIS that included building a transmission
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line on both routes A and B, and parallel and double circuit lines on route B. Additional project
components including substations and switchyards were evaluated under each of these
alternatives. in the Supplemental DEIS. The Supplemental DEIS was published in the Federal
Register in December 2013.

This executive summary provides a summary of conclusions from the FEIS. This includes a
description of the proposed project and the alternatives evaluated; identification of the agency
preferred alternative; and a brief summary of findings highlighting conclusions, areas of
controversy, and resolution of issues.

PROJECT INTRODUCTION

Basin Electric proposes to construct, operate, and maintain a new, approximately 278 mile,
electrical transmission line connecting the existing AVS, Charlie Creek, Williston, and Neset
substations with five newly proposed delivery substations and one switchyard. The number of
miles of line could increase to up to 314 miles with an additional 345-kV switchyard depending
on the alternative selected. The overall project area identified for this project encompasses parts
of Mercer, Dunn, McKenzie, Williams, and Mountrail counties in North Dakota, and is shown in
Figure ES-1.

The new 345-kV transmission line would start at the AVS electric generation facility near
Beulah, North Dakota, and extend west where it would connect with Basin Electric’s existing
Charlie Creek 345-kV Substation near Grassy Butte. The line would then extend north where it
would connect with Basin Electric’s proposed Judson 345-kV Substation near Williston and
terminate at Basin Electric’s newly proposed Tande 345-kV Substation. Additional 230-kV
transmission lines would be constructed between the new Judson Substation and Western’s
existing Williston Substation, between a new 345/230/115-kV substation, referred to as the Blue
Substation, and Western’s existing 230-kV transmission line, and also between the new Tande
Substation and Basin Electric’s existing Neset 230-kV Substation near Tioga, North Dakota.

The new 345-kV Red Substation would be constructed along this segment of the transmission
line in the Killdeer area to connect a 63-mile, 345-kV line to a new 345/115-kV Substation
(referred to as the White Substation) and the Blue Substation. The Charlie Creek Substation
would also be connected by a 51-mile segment to the new Blue Substation. The Blue Substation
would be located south of the Missouri River to connect the 345-kV transmission line with
Western’s 230-kV transmission line. Approximately 10 miles of 230-kV line would connect the
Blue Substation with the existing 230-kV Western transmission line. A 345/115-kV substation
would also be located at the Blue Substation location to connect to the local 115-kV system. The
interconnections described above would provide a delivery loop within the Williston Load
Pocket area. This delivery loop provides connections to the local 115-kV system and a reliable
power delivery to the McKenzie County load delivery area.
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Figure ES-1: Project Area
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The White Substation would be constructed along with the Red Substation to the Blue Substation
transmission line segment to interconnect with the local 115-kV system for load-serving
purposes. A single 345-kV transmission line would extend approximately 24 miles north from
the Blue Substation to the proposed Judson Substation near Williston. The Judson Substation
would then interconnect with the proposed Tande Substation by a 61-mile line segment
(including approximately 31 miles of double circuit with Mountrail-Williams Electric
Cooperative [MWEC] 115-kV line) and a 2-mile 230-kV transmission line would interconnect
the proposed Judson Substation to Western’s existing Williston 230/115-kV Substation. Finally,
the proposed Tande Substation would interconnect with the existing Neset Substation by a
1-mile, 230-kV line segment.

This FEIS considers two additional alternatives, similar to the alignment of Alternative B
discussed in the DEIS. The primary difference is a double-circuit 345-kV line (Alternative D) or
two parallel lines (Alternative E) running 63 miles from the Red Substation near Killdeer to the
new White Substation and on to the Blue Substation. These options would also require the
additional Killdeer South Switchyard. The Killdeer South Switchyard would interconnect the
Red Substation to the existing AVS to Charlie Creek 345-kV transmission line by 12 miles of
parallel 345-kV single-circuit transmission line. Table ES-1 describes the components of the
alternatives included in this Final EIS.

Table ES-1: Components of Project Alternatives

Alternative C Alternative D Alternative E

Transmission Line Segments Kilovolts Miles Miles Miles
AVS Substation to Red Substation 345 45 45 45
Red Substation to Charlie Creek Switchyard 345 21 21 21
Red Substation to Killdeer South Switchyard 345 N/A 24 24

Charlie Creek Substation to Blue Substation 345 51 N/A N/A
Red Substation to White Substation 345 27 27 54
White Substation to Blue Substation 345 36 36 72
Blue Substation to Western's 230-kV Line 230 10 10 10
Blue Substation to Judson Substation 345 24 24 24
Judson Substation to Williston Substation 230 2 2 2
Judson Substation to Tande Substation 345 61 61 61
Tande Substation to Neset Substation 230 1 1 1

Total miles 278 251 314
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Alternative C

Alternative D

Alternative E

Substations/Switchyards

Acres Acres Acres

AVS Substation (345kV) Existing 19 19 19

Red Substation (345kV) Proposed 12 12 12
Charlie Creek Substation (345/230/115kV) Existing 10 10 10
White Substation (345/115kV) Proposed 12 12 12
Blue Substation (345/230/115kV) Proposed 25 25 25
Judson Substation (345/230kV) Proposed 12 12 12
Williston Substation (230/115kV) Existing 9 9 9
Tande Substation (345/230kV) Proposed 12 12 12
Neset Substation (230/115kV) Existing 8 8 8
Killdeer South Switchyard (345kV) Proposed N/A 12 12
Cost Analysis

Total Cost Transmission $352 million $374 million $399 million
Total Cost Substation $155 million $188 million $188 million
Total Project Cost $507 million $562 million $587 million
Incremental Cost from AlternatveC | | e $55 million $80 million

LEAD AGENCY - UNITED STATES DEPARTMENT OF AGRICULTURE,

RURAL UTILITIES SERVICE

Basin Electric intends to request financial assistance from RUS to construct the AVS to Neset
Transmission Project. RUS has determined that the agency’s decision to finance the project
would constitute a major federal action that may have a significant impact on the environment
within the context of the National Environmental Policy Act of 1969 (NEPA). As noted above,
RUS is serving as the lead federal agency for the NEPA environmental review of the project, and
Western and USFS are serving as cooperating agencies for the project. RUS, in cooperation with
Western and USFS, has prepared this FEIS in compliance with the requirements of NEPA and
the Council on Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of
Federal Regulations [CFR] 1500-1508). Western is serving as the lead federal agency for
compliance with Section 106 of the National Historic Preservation Act (NHPA) and its
implementing regulations (36 CFR 800) to take into account effects to historic properties and

consultation under Section 7 of the Endangered Species Act (ESA) for threatened and

endangered species.
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COOPERATING FEDERAL AGENCIES

The roles of the cooperating agencies are described below.
Western Area Power Administration

Basin Electric is requesting to interconnect its proposed project with Western’s Williston
Substation and Western’s Williston to Charlie Creek 230-kV transmission line. Western must
consider the interconnection request in accordance with its General Requirements for
Interconnection and the Federal Power Act.

Western is also serving as the lead federal agency for compliance with Section 106 of NHPA for
cultural resources and for consultation regarding Section 7 of the ESA.

U.S. Forest Service

USFS has proposed to authorize and subsequently issue a Special Use Permit (SUP) under the
Federal Land Policy and Management Act, with terms and conditions for the construction,
maintenance, and operation of a transmission line through lands administered by USFS on the
Little Missouri National Grassland (LMNG).

PURPOSE AND NEED FOR ACTION

Basin Electric proposes to construct, operate, and maintain the project in order to meet projected
future electric demand and to maintain electric transmission reliability standards in accordance
with the requirements of the North American Reliability Council (NERC). The existing high
voltage system in the Williston/Tioga region consists of 230-kV and 115-kV systems that
connect to Saskatchewan, Canada; eastern Montana; central North Dakota; and western North
Dakota. Outages of any of these paths could cause low voltage criteria violations and overload
adjacent transmission lines in the Williston/Tioga region and therefore be in violation of NERC
reliability standards.

Basin Electric’s August 2011 load forecast indicates an acceleration of growth in the
northwestern North Dakota area primarily as a result of oil development of the Bakken
Formation (Basin Electric, 2011). Much of the short-term load growth in this area is associated
with provision of electrical service to support the rapid expansion of the number of facilities for
oil and natural gas production, as well as the supporting infrastructure and services.

The Bakken shale development is currently concentrated in McKenzie, Mountrail, and Williams
counties. The level of development that has occurred and is planned for the future will require
an increase in electrical transmission capacity and reliability. Initially, studies of power supply
for the region and the upper Midwest determined that one 345-kV transmission line would be
sufficient to meet future growth and this was the basis for the DEIS. However, current
development forecasts are causing load growth forecasts to be revised (KLJ, 2012).

ES-6



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

Basin Electric concluded that to meet the revised load forecasts, the AVS to Neset Transmission
Project would need to include an additional 345-kV line in McKenzie County. In the region,
demand for electric power from the oil industry alone is projected to increase from 9 to 22
percent of Basin Electric’s overall power production by 2025. The demand from large
commercial operations follows a similar increase as it supports the oil and gas industry. This
project would address system capacity issues resulting from rapid growth in the area. In
reassessing project need, Basin Electric determined that the single 345-kV line from AVS to
Killdeer and from south of Williston to Tioga would not be sufficient to meet the original
projected need. Based on the new load forecast, two 345-kV lines would be required in the
middle of the project, one from Charlie Creek to south of Williston and one from Killdeer to
south of Williston.

REGULATORY FRAMEWORK

The following sections summarize the primary framework that provides the regulatory basis for
each federal and state agency’s role in approving Basin Electric’s project and guides the
permitting process.

National Environmental Policy Act

NEPA requires federal agencies to integrate environmental values into their decision-making
processes by considering the environmental impacts of, and reasonable alternatives to, their
proposed actions. For major federal actions that have the potential to cause significant adverse
impacts on the environment, NEPA requires agencies undertaking the action to prepare an EIS.

RUS has determined that providing financial assistance for the construction and operation of the
project constitutes a major federal action that may significantly affect the quality of the natural
and human environment. Therefore, the EIS process is underway in accordance with 7 CFR
1794 Subpart G—Procedure for Environmental Impact Statement.

Endangered Species Act

The ESA of 1973 designates and provides for the protection of threatened and endangered plants
and animals and their critical habitat. For the proposed project, Western is acting as the lead
agency for Section 7 consultation under the ESA. It is Western’s responsibility to consult with
the U.S. Department of the Interior, Fish and Wildlife Service (USFWS) to establish a list of
protected species; prepare a Biological Assessment (BA) of the potential for the proposed project
to adversely affect listed species; provide coordination between state and federal biological
resource agencies to assess impacts and propose mitigation; and develop appropriate mitigation
strategies for all adverse impacts on federally listed species. If Western determines in its BA that
threatened or endangered species would be adversely affected by the project, it would need to
request formal consultation with USFWS. USFWS would review the information in the BA and
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develop a Biological Opinion as to whether or not the proposed project would likely result in
jeopardy to the species adversely affected.

National Historic Preservation Act

Section 106 of NHPA requires federal agencies to take into account the effects of their
undertakings on historic properties and seek to accommodate historic preservation concerns
through consultation among the agency officials and other parties. The goal of consultation is to
identify historic properties potentially affected by the undertaking; assess effects; and seek ways
to avoid, minimize, or mitigate any adverse effects on historic properties.

Pursuant to 36 CFR 800.2(a)(2), RUS and USFS designated Western as the lead agency for
Section 106 review because of the availability of its regional staff to actively direct and
participate in consultation. However, to meet their collective responsibilities under NEPA, RUS
is designated as the lead because its financial assistance will affect all aspects of the AVS to
Neset Transmission Project. Western and RUS have coordinated compliance with Section 106
and NEPA procedures in accordance with 36 CFR 800.8A.

Clean Water Act

Clean Water Act (CWA) Section 404 authorizations may be required for the project, because its
construction may result in discharge of dredged and/or fill material into waters of the United
States. The U.S. Army Corps of Engineers (USACE) is the agency responsible for determining
whether to issue a permit for wetland impacts associated with the project. Receipt of a Section
404 permit and adherence to the terms and conditions of the permit, including any associated
compensatory mitigation and best management practices (BMPs) to reduce sedimentation and
erosion control, would demonstrate the project’s compliance with the CWA. Specific permit
conditions, including the quantity or extent of compensatory mitigation and specific BMPs,
would be determined by USACE after a project alternative has been selected. Field inspections
of the project would evaluate and verify compliance with permits and the CWA.

Energy Policy Act

The Energy Policy Act of 2005 granted the Federal Energy Regulatory Commission (FERC) the
authority to impose mandatory reliability standards on transmission systems. To accomplish
this, FERC designated NERC as the Electric Reliability Organization with the authority to
establish, approve, and enforce the reliability standards. NERC then delegated the authority for
proposing and enforcing the reliability standards to particular regions. For the Basin Electric
service area, the Midwestern Reliability Organization (MRO) was designated. The MRO
accomplishes its monitoring and enforcement obligations by designating Reliability
Coordinators. For the Basin Electric service area, the designated Reliability Coordinator is the
Integrated System (1S). It is the responsibility of the IS to adhere to the reliability standards by
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providing a high-voltage transmission system grid in the region of eastern Montana, North
Dakota, and South Dakota.

North Dakota Energy Conversion and Transmission Facility Siting Act

The North Dakota Energy Conversion and Transmission Facility Siting Act states that it is
necessary to ensure that the location, construction, and operation of energy conversion facilities
and transmission facilities will produce minimal adverse effects on the environment and on the
welfare of the citizens of the state by providing that no energy conversion facility or transmission
facility shall be located, constructed, and operated within North Dakota without a certificate of
site compatibility or a route permit acquired pursuant to Chapter 49-22 of the North Dakota
Century Code (North Dakota Century Code, 2011a). It is state policy to site energy conversion
facilities and to route transmission facilities in an orderly manner compatible with environmental
preservation and the efficient use of resources. According to the Act, sites and routes shall be
chosen to minimize adverse human and environmental impacts while ensuring continuing system
reliability and integrity and ensuring that energy needs are met and fulfilled in an orderly and
timely fashion.

PROPOSED ACTION, ALTERNATIVES, AND SCOPE OF THE EIS

Basin Electric proposes to construct, operate, and maintain approximately 278 miles of
transmission line, including 265 miles of new 345-kV electrical line and 13 miles of new 230-kV
line, five new substations and equipment additions, but no expansion to four existing substations.
The overall project area identified for this project encompasses parts of Mercer, Dunn,
McKenzie, Williams, and Mountrail counties in North Dakota.

To efficiently and reliably meet the increasing load demand projections, Basin Electric would
need to construct additional transmission capacity, a new interconnection with Western’s
Williston to Charlie Creek 230-kV transmission line, at least one new 345/345-kV substation and
two 345/115-kV load-serving substations. Three alternatives were developed and the no-action
alternative was retained for full evaluation in this FEIS. This section provides an overview of
these alternatives as well as their potential impacts and mitigation measures.

Three alternatives that would meet project requirements are evaluated in this FEIS. Alternative
C combines Alternative A, McKenzie County portions of Alternative B from the DEIS, and three
new substations (Red, White, and Blue substations). Alternative D is a modification of
Alternative B, with the primary differences being the construction of 345/345-kV double-circuit
lines north of Killdeer for 63 miles and the addition of the Red, White, and Blue substations, also
included in Alternative C. Alternative E is similar to Alternative D except that it includes the
construction of two single-circuit 345-kV lines running parallel north of Killdeer for 63 miles.
Both Alternatives D and E would require constructing an approximately 12-mile interconnection
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of two single-circuit 345-kV lines running parallel between the Red Substation and the Killdeer
South Switchyard on the existing AVS to Charlie Creek 345-kV transmission line.

No-action Alternative

Under the no-action alternative, the AVS transmission line would not be constructed. The
existing environment within the project area would remain the same and no land would be used
for development of transmission lines, facilities, or substations. The no-action alternative does
not meet the identified purpose and need for the project. Under this alternative, it is expected
that load growth would increase beyond the load-serving capacity of the existing transmission
system for the Williston/Tioga region by 2016, resulting in transmission system reliability issues
and violating the criteria established by NERC for transmission reliability in the region.

FEDERALLY PREFERRED ALTERNATIVE

NEPA requires that the lead federal agency identify a preferred alternative. As the lead federal
agency, RUS’ preferred alternative is shown in Figure ES-2 and is described in more detail
below as Alternative C. The preferred alternative is consistent with the purpose and need of the
proposal and complies with applicable laws and regulations. Route characteristics and potential
impacts of each of the alternatives are discussed in more detail in Chapter 3.

RUS concluded that Alternative C is the preferred alternative because it best meets the project’s
stated purpose and need while minimizing or mitigating potential impacts. This project is critical
to serve the growing load of electric consumers in western North Dakota and eastern Montana in
the vicinity of the Bakken oil fields. The preferred alternative best meets both the capacity needs
(a forecasted load of 909 megawatts [MW] expected to occur by 2018-2019 winter season) and
reliability standards (adequacy and security). Given the possibilities of transmission line outages
and the required application of NERC/MRO standards, a looped system like the one provided by
Alternative C is much more reliable than either a double-circuit transmission line presented in
Alternative D or two parallel lines presented in Alternative E. It is likely that over time an event,
like a tornado in summer or icing in the winter, will occur in the area of the proposed lines.
While it is less likely that such an event would affect a single area when it occurs, it is likely to
take out a portion of the double-circuit line (Alternative D) or both the parallel lines (Alternative
E). Such a loss of both 345-kV lines to the load centers near Watford City and Williston, North
Dakota, would result in interruptions to large numbers of electrical customers. In contrast, with
the looped system proposed under Alternative C, the likelihood of a severe event resulting in an
outage of both 345-kV lines proceeding northward would be greatly reduced because the critical
high-voltage lines are not on common structures or near each other. This aspect of Alternative C
was a significant consideration in the identification of the preferred alternative along with the
lowest cost alternative. Further Alternative C presents geographical separation that provides for
future growth in the area of western McKenzie County.
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Figure ES-2: Alternative C Overview Map
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Western and USFS concur with RUS’ selection of Alternative C as the preferred alternative.
Concurrence of both agencies is dependent on the proponent implementing all mitigation
measures outlined in Appendix A and obtaining a SUP from USFS for portions of the line that
cross the LMNG.

ENVIRONMENTALLY PREFERRED ALTERNATIVE

According to 40 CFR 1505.2(b), the agency shall identify which alternative is considered to be
“environmentally preferable.” In the case of the AVS to Neset Transmission Project, Alternative
D is considered the environmentally preferable alternative. Alternative D was determined to be
environmentally preferable because it would impact the least acreage of any of the action
alternatives, which implies that it would have the fewest environmental impacts. In addition, this
alternative would have no impacts on Theodore Roosevelt National Park. However, Alternative
D does not meet the overall project purpose and need as well as Alternative C and thus was not
selected as the agency preferred alternative.

ALTERNATIVES CONSIDERED IN THE FEIS

NEPA requires that an EIS consider a full range of alternatives to the proposed action and fully
evaluate all reasonable alternatives. In addition, the EIS must also consider the no-action
alternative. For the AVS to Neset Transmission Project, alternatives consist of individual route
segments that, when combined, form various complete route alignment alternatives within each
macro-corridor between the proposed endpoints. Figures ES-2, ES-3, and ES-4 show the
individual, 1,000-foot-wide alternative route corridors located within the 6-mile-wide macro-
corridors that were identified for the proposed project. The following section provides a
discussion of the action alternatives considered in this FEIS.

Alternative C

Alternative C includes approximately 278 miles of transmission line, including 265 miles of new
345-kV transmission line and 13 miles of new 230-kV line, five new substations and additional
equipment, but no expansion, to four existing substations (see Figure ES-2). Alternative C
includes the following characteristics with each segment color-coded on Figure ES-2:

= 45 miles of 345-kV transmission line connecting the existing AVS Substation to a
new Red Substation near Killdeer (light blue), including 2.3 miles immediately west
of AVS Substation where the proposed line would be double-circuited* with an
existing line to facilitate future coal mine operations

! MRO standard TPL-503-MRO-01, System Performance, Section R1.2 provides for a variance from the 1
mile limitation on double-circuiting on a case-by-case basis, including at substation entrances as in this case.
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= 21 miles of 345-kV transmission line connecting the new Red Substation to the
existing Charlie Creek Substation (brown)

= 27 miles of 345-kV transmission line connecting the new Red Substation to the new
White Substation and 36 miles of 345-kV transmission line connecting the White
Substation to the new Blue Substation (yellow)

= 51 miles of 345-kV transmission line from the Charlie Creek Substation to the Blue
Substation (dark blue)

= 24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

= Two 230-kV single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

= 2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

= 61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)

= 1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Judson, Tande, and Blue 345/230-kV Substations

The proposed Judson and Blue substations would be constructed to interconnect the proposed
345-kV lines to Western’s Williston Substation and to Western’s Williston to Charlie Creek
230-kV transmission line along U.S. Highway 85 south of the Missouri River, respectively.
Basin Electric’s Tande Substation would be constructed to interconnect the 345-kV transmission
system to the existing 230-kV system at Basin Electric’s Neset Substation located near Tioga.
The Judson and Tande substations would each occupy approximately 12 acres of land. The Blue
Substation consists of both 345/230-kV and 345/115-kV equipment, therefore a 25 acre parcel
would be required.

Red, White, and Blue 345/115-kV Substations

To interconnect the proposed 345-kV lines into the local 115-kV system and serve the load
demands of the Williston Load Pocket and surrounding area, three new 345/115-kV substations
would be constructed along the 345-kV system (Figure ES-2). The Red Substation would be
located near Killdeer. The White Substation would be located north of the Red Substation, east
of Watford City. The Blue Substation would be located south of the Missouri River. The Red
Substation and White Substation would occupy approximately 12 acres of land each. The Blue
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Substation site would be approximately 25 acres because it would also include a 345/230-kV
component as noted above.

Route Alignment

The alignment for the 345-kV lines and associated facilities are shown on Figure ES-2.
Throughout the environmental review process, Basin Electric continued engineering
development of the project and worked with agencies and landowners to address potential
project-related concerns. As final design, right-of-way (ROW) acquisition, and construction
progress, Basin Electric will continue to work with agencies and landowners to address site-
specific concerns. Minor adjustments are likely to occur. However, they would be designed to
address concerns and minimize overall impacts, resulting in little if any changes to the potential
impacts of the project.

Alternative D

Alternative D is similar to Alternative C with the primary differences being the construction of a
345/345-kV double-circuit lines north of Killdeer for 63 miles to the Blue Substation, the
additional Killdeer South 345-kV Switchyard, a 345-kV transmission line connection between
the Red Substation and the Killdeer South Switchyard, and no line construction between the
existing Charlie Creek Substation and the new Blue Substation. Alternative D would include
construction of approximately 251 miles of transmission line beginning at the AVS Substation
and ending at the Neset Substation, including 13 miles of new 230-kV line and 238 miles of new
345-kV transmission line, of which 65.3 miles would be 345/345-kV double-circuit. Alternative
D would also include construction of five new substations, one switchyard, and additional
equipment but no expansion to the four existing substations. Alternative D includes the
following characteristics with each segment color coded on Figure ES-3:

= 45 miles of 345-kV transmission line connecting the existing AVS Substation to a
new Red Substation near Killdeer (light blue), including 2.3 miles immediately west
of AVS where the proposed line would be double-circuited with an existing line to
facilitate future coal mine operations

= 21 miles of 345-kV transmission line connecting the Red Substation to the existing
Charlie Creek Substation (brown)

= A new Killdeer South Switchyard south of Killdeer along Basin Electric’s existing
AVS to Charlie Creek 345-kV transmission line

= Two 345-kV single-circuit transmission lines running parallel for approximately 12
miles between the Red Substation and the new Killdeer South Switchyard (blue)

= 27 miles of 345/345-kV double-circuit transmission line connecting the Red
Substation to the new White Substation and 36 miles of 345/345-kV double-circuit
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transmission line connecting the White Substation to the new Blue Substation
(yellow)

= 24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

= Two 230-kV, single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

= 2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

= 61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)

= 1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Additional substation facilities for Alternative D would be the same as those discussed
previously for Alternative C.
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Figure ES-3: Proposed Alternative D for AVS to Neset Transmission Project
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Alternative E

Alternative E would include constructing two parallel 345-kV lines between the Red and Blue
substations, along the eastern corridor. Alternative E would be the same as Alternative D with
the primary difference being the construction of two parallel 345-kV transmission lines north of
Killdeer for 63 miles rather than a double-circuit 345/345-kV line proposed as part of Alternative
D. Alternative E would include construction of approximately 314 miles of transmission line
beginning at the AVS Substation and ending at the Neset Substation, including 13 miles of new
230-kV line and 301 miles of new 345-kV transmission line, of which 126 miles (63 miles times
two) would be two single-circuit 345-kV parallel lines. Alternative E would also include
construction of five new substations, one switchyard, and additional equipment but no expansion
to four existing substations. Alternative E includes the following characteristics with each
segment color coded on Figure ES-4:

= 45 miles of 345-kV transmission line connecting the AVS Substation to a new Red
Substation near Killdeer (light blue), including 2.3 miles immediately west of the
AVS Substation where the proposed line would be double-circuited with an existing
line to facilitate future coal mine operations

= 21 miles of 345-kV transmission line connecting the Red Substation to the existing
Charlie Creek Substation (brown)

= A new Killdeer South Switchyard south of Killdeer along Basin Electric’s existing
AVS to Charlie Creek 345-kV transmission line

= Two 345-kV single-circuit transmission lines running parallel for approximately 12
miles between the Red Substation and the new Killdeer South Switchyard (blue)

= 27 miles of two single-circuit parallel 345-kV transmission lines connecting the Red
Substation to the new White Substation and 36 miles of two single-circuit, parallel
345-kV transmission lines connecting the White Substation to the new Blue
Substation (yellow)

= 24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

= Two 230-kV single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

= 2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

= 61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)
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= 1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Additional substation facilities for Alternative E would also be the same as those discussed
previously for Alternative C.

POTENTIAL IMPACTS

Potential direct and indirect impacts were identified and evaluated for each aspect of the natural
and built environments potentially affected by the project. The potential impacts of the project
route alternatives and the no-action alternative are summarized in Table ES-2.

MITIGATION MEASURES FOR POTENTIAL IMPACTS

Numerous mitigation measures and BMPs have been incorporated into the development and
construction of the proposed project to protect environmental and human resources. These
measures are varied and may be intended to address specific resource concerns, be more general
in nature, or address multiple areas of concern for different resources. Minimizing measures
range from avoiding sensitive resources during project and route development to conditions for
restoring the project ROW following construction. Mitigation measures and BMPs identified to
date that would be implemented as part of the project are discussed in Appendix A of this
document.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF
RESOURCES

Irreversible commitment of resources refers to the loss of future options for resource
development or management, especially of nonrenewable resources such as cultural resources.
Construction and operation of the proposed project would require up to 5,600 (Alternative E)
acres for the ROW, which would restrict some types of development in the future. This would
include federal, state and private lands. Most of these areas are in agricultural production or
natural areas and in most cases these uses would continue after the transmission line and
facilities are constructed and operating. The introduction of new transmission lines would
permanently change the visual landscape in some areas. The construction of the project would
require the irretrievable commitment of non-recyclable building materials and fuel consumed by
construction equipment.
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Figure ES-4: Proposed Alternative E for AVS to Neset Transmission Project
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Table ES-2: Comparison of Alternatives
Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative
Land Use Approximately 4,956.8 acres Loss of use for landowners Approximately 4,458.6 acres of Loss of use for landowners Approximately 5,597.3 acres of | Loss of use for landowners within | No direct effect; indirect effect if

of right-of-way (ROW) would
be required and would be
restricted from some types of
future development.

ROW would include 413.3
acres of state and federal
properties.

ROW would include
approximately 152.9 acres of
Little Missouri National
Grasslands (LMNG), 57.9
acres of U.S. Army Corps of
Engineers (USACE) property,
approximately 202 acres of
school trust land, and cross
within approximately 200 feet
of Bureau of Land
Management (BLM) land.

A Special Use Permit (SUP)
would be obtained from the
U.S. Forest Service (USFS)
for crossing the LMNG.
Outgrant would be obtained
from USACE for crossing
USACE lands.

Approximately 1.4 acres
would be occupied by
transmission line structures
and 73 acres would be
permanently converted from
agriculture use to utility use
for the five new substations.

within ROW on private lands
during construction.

Access restrictions and/or loss
of use within ROW during
construction on state or federal
properties.

Disturbance from heavy
equipment may result in some
crop loss during construction

Substation construction-related
impacts such as increased
noise and dust on surrounding
agricultural lands.

ROW would be required and would
be restricted from some types of
future development.

ROW would include 258.8 acres of
state and federal properties.

ROW would include approximately
57.0 acres of LMNG, 57.9 acres of
USACE property, approximately
143.9 acres of school trust land,
and cross within approximately 200
feet of BLM land.

A SUP would be obtained from
USEFS for crossing the LMNG.
Outgrant would be obtained from
USACE for crossing USACE lands.

Approximately 1.3 acres would be
occupied by transmission line
structures and 85 acres would be
permanently converted from
agriculture use to utility use for the
six new substations/switchyards.

within ROW on private lands
during construction.

Access restrictions and/or loss
of use within ROW during
construction on state or federal
properties.

Disturbance from heavy
equipment may result in some
crop loss during construction

Substation/switchyard
construction-related impacts
such as increased noise and
dust on surrounding agricultural
lands.

ROW would be required and
would be restricted from some
types of future development.

ROW would include 324.8 acres
of state and federal properties.

ROW would include
approximately 57.0 acres of
LMNG, 57.9 acres of USACE
property, approximately 209.9
acres of school trust land, and
cross within approximately 200
feet of BLM land.

A SUP would be obtained from
USFS for crossing the LMNG.
Outgrant would be obtained
from USACE for crossing
USACE lands.

Approximately 1.6 acres would
be occupied by transmission
line structures and 85 acres
would be permanently
converted from agriculture use
to utility use for the six new
substations/switchyards.

ROW on private lands during
construction.

Access restrictions and/or loss of
use within ROW during
construction on state or federal
properties.

Disturbance from heavy
equipment may result in some
crop loss during construction

Substation/switchyard
construction-related impacts such
as increased noise and dust on
surrounding agricultural lands.

future land uses were impeded
by lack of increased electrical
supply necessary to meet
demands of development.

Socioeconomic
Resources

Economic benefit to
businesses and surrounding
communities from increased
electrical capacity and
reliability.

Potential changes in property
values with six residences
within 500 feet of the route.

Property tax revenues of
about $83,130 annually to
study area counties.

Economic benefit to local
communities during
construction as a result of
construction crews generating
local revenue.

Economic benefit to businesses
and surrounding communities from
increased electrical capacity and
reliability.

Potential changes in property
values with five residences within
500 feet of the route.

Property tax revenues of about
$74,900 annually to study area
counties.

Economic benefit to local
communities during
construction as a result of
construction crews generating
local revenue.

Economic benefit to businesses
and surrounding communities
from increased electrical
capacity and reliability.

Potential changes in property
values with six residences
within 500 feet of the route.

Property tax revenues of about
$93,660 annually to study area
counties.

Economic benefit to local
communities during construction
as a result of construction crews
generating local revenue.

No direct effect; indirect effect if
no improved electric reliability
and capacity. This would harm
local communities by limiting
future development
opportunities.

Environmental
Justice

No disproportionate and
adverse impacts to
environmental justice
populations are anticipated.

No disproportionate and
adverse impacts to
environmental justice
populations are anticipated.

No disproportionate and adverse
impacts to environmental justice
populations are anticipated.

No disproportionate and
adverse impacts to
environmental justice
populations are anticipated.

No disproportionate and
adverse impacts to
environmental justice
populations are anticipated.

No disproportionate and adverse
impacts to environmental justice
populations are anticipated.

No impacts to environmental
justice populations are
anticipated.
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Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative

Recreation and

Approximately 413.3 acres of

Increased noise, dust, and

Approximately 258.8 acres of state

Increased noise, dust, and

Approximately 324.8 acres of

Increased noise, dust, and traffic

No effect.

Tourism state or federal land traffic congestion in or federal land potentially open to traffic congestion in recreational | state or federal land potentially congestion in recreational areas.
potentially open to dispersed | recreational areas. dispersed recreational activities areas. open to dispersed recreational T icti
recreational activities such as T tricti such as hunting would be located T ict activities such as hunting would der_nporary ?cc?ss res rlct;?ns
hunting would be located emporary access restrictions | | uvin the ROW. emporary access restrictions be located within the ROW. uring construction on public use
. during construction on public during construction on public areas.
within the ROW. One USFS . .
d (S it use areas. Conversion of 1.3 acres of land for | use areas. Conversion of 1.6 acres of land .
campground (Summi t ission li truct d 85 for t ission li truct Increased noise, ground
d) would be . ransmission line structures an . or transmission line structures . -
Campground) Increased noise, ground f land for the si Increased noise, ground d 85 f land for the si disturbance, access restrictions,
located within 0.5 mile of the | disturbance, access acres ot land 1or fhe Six disturbance, access restrictions, | o oo acres 01 and Iortne S o ) 4 uman activity may impede
ROW icti ' ah fivit substations/switchyards would dh ' vt . d ' | substations/switchyards would hunti tivit dth
' restric |onz, ar:' t_umant_ac_:t_lw Y | remove it from further land use, ﬁn i umart\_ ?;? ity mayijlmpe € | remove it from further land use, UQ '{‘% ac/|V| }t(esharogn.t €
Conversion of 1.4 acres of may 'rgﬁ’ﬁ € l:l>mt |r:_g ac_ltw 1es including recreational use. UQ Itn% ac/|V| }fiarogn_t e including recreational use. substation/switchyard sites.
land for transmission line around the substation sites. substation/switchyard sites.
structures and 73 acres of
land for the five substations
would remove it from further
land use, including
recreational use.
Utility No long-term effects on utility | Existing utility infrastructure No long-term effects on utility Existing utility infrastructure No long-term effects on utility Existing utility infrastructure would | Significant utility system failures
Infrastructure infrastructure are anticipated. | would be traversed during infrastructure are anticipated. would be traversed during infrastructure are anticipated. be traversed during construction and damage if capacity is not
and construction activities and may construction activities and may activities and may be temporarily increased and demand

Transportation

No long-term effects on

transportation are anticipated.

An air space obstruction
would result in the vicinity of
the Sloulin Field International
Airport in the city of Williston.
Approvals would be
necessary from the Federal
Aviation Administration
(FAA). No obstruction would
result if the airport is
relocated as proposed.

Basin Electric would
coordinate with BNSF
Railway Company (BNSF) to
minimize or avoid potential
impacts on railroads in areas
where the transmission line
would be strung over existing
railroad tracks.

be temporarily taken out of
service. During
substation/switchyard
construction, short-term
interruption of existing
transmission lines would be
coordinated to avoid any
service outages.

The movement of heavy
material haul trucks and road
closures during construction
activities, both of the
transmission line and
substations, may result in
short-term adverse impacts.

Basin Electric would also
coordinate with BNSF to string
the transmission line over
existing railroad tracks.

No long-term effects on
transportation are anticipated.

An air space obstruction would
result in the vicinity of the Sloulin

Field International Airport in the city

of Williston. Approvals would be
necessary from FAA. No
obstruction would result if the
airport is relocated as proposed.

Basin Electric would coordinate
with BNSF to minimize or avoid
potential impacts on railroads in
areas where the transmission line
would be strung over existing
railroad tracks.

be temporarily taken out of
service. During
substation/switchyard
construction, short-term
interruption of existing
transmission lines would be
coordinated to avoid any
service outages.

The movement of heavy
material haul trucks and road
closures during construction
activities, both of the
transmission line and
substations, may result in short-
term adverse impacts.

Basin Electric would also
coordinate with BNSF in order
to string the transmission line
over existing railroad tracks.

No long-term effects on
transportation are anticipated.

Air space obstruction would
result in the vicinity of the
Sloulin Field International
Airport in the city of Williston.
Approvals would be necessary
from FAA. No obstruction would
result if the airport is relocated
as proposed.

Basin Electric would coordinate
with BNSF to minimize or avoid
potential impacts on railroads in
areas where the transmission
line would be strung over
existing railroad tracks.

taken out of service. During
substation/switchyard
construction, short-term
interruption of existing
transmission lines would be
coordinated to avoid any service
outages.

The movement of heavy material
haul trucks and road closures
during construction activities, both
of the transmission line and
substations, may result in short-
term adverse impacts.

Basin Electric would also
coordinate with BNSF in order to
string the transmission line over
existing railroad tracks.

increases, as projected.

Electrical equipment used for oil
and gas pipelines could be
limited by reliability thereby
causing more distribution via
truck, causing road damage.

Geology and
Landforms

Displacement of 2.4 million
cubic feet of soil and rock
during construction.

Potential for erosion on
steeper slopes during
construction.

Displacement of 2.2 million cubic
feet of soil and rock during
construction.

Potential for erosion on steeper
slopes during construction.

Displacement of 2.7 million
cubic feet of soil and rock during
construction.

Potential for erosion on steeper
slopes during construction.

No effect.

ES-22




Antelope Valley Station to Neset Transmission Project

Final EIS May 2014
Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative
Soils and Approximately 1.4 acres of Approximately 1,754 acres of Approximately 1.3 acres of soll Approximately 1,737 acres of Approximately 1.6 acres of soll Approximately 1,900 acres of No effect.
Farmland soil surface (0.0009-acre per | temporary soil disturbance to surface (0.0009-acre per structure) | temporary soil disturbance to surface (0.0009-acre per temporary soil disturbance to
structure) would be prime farmland and farmland would be permanently removed prime farmland and farmland of | structure) would be permanently | prime farmland and farmland of
permanently removed from of statewide importance during | from production. Farmland for crop | statewide importance during removed from production. statewide importance during
production. Farmland for construction within the ROW, production permanently impacted construction within the ROW, Farmland for crop production construction within the ROW, with
crop production permanently | with temporary loss of crop only at structure locations. with temporary loss of crop permanently impacted only at temporary loss of crop production.
impacted only at structure production. o . production. structure locations.
locations. Any far_mland _W|th|n the_5|x o _
substation/switchyard sites (85 Any farmland within the six
Any farmland within the five acres total) would be permanently substation/switchyard sites (85
substation sites (73 acres converted to utility use. acres total) would be
total) would be permanently permanently converted to utility
converted to utility use. use.
Water Resources | No effects anticipated. Potential sedimentation and No effects anticipated. Potential sedimentation and No effects anticipated. Potential sedimentation and runoff | No effect.
Approximately 14.3 acres of runoff caused by construction. | Approximately 12.7 acres of open runoff caused by construction. Approximately 14.5 acres of caused by construction.
open water occur within the water occur within the ROW; 17 open water occur within the
ROW; 19 perennial perennial waterways and 16.5 ROW; 20 perennial waterways
waterways and 16.5 acres of acres of FEMA floodplain would be and 16.5 acres of FEMA
Federal Emergency crossed, but all would be spanned. floodplain would be crossed, but
L\l/loaz)ndage_ment Agency (FEMA) A Section 10 permit would be all would be spanned.
plain would be crossed, i . . .
but all would be spanned. obtalr!ed fro_m USACE for crossing A Section 10 permit would be
the Missouri River. obtained from USACE for
A Section 10 permit would be crossing the Missouri River.
obtained from USACE for
crossing the Missouri River.
Vegetation Approximately 183 acres of Disturbance of vegetation Approximately 120 acres of Disturbance of vegetation within | Approximately 189 acres of Disturbance of vegetation within No effect.
woodland potentially removed | within the ROW and along woodland potentially removed the ROW and along woodland potentially removed the ROW and along construction
within ROW, depending on construction access trails within ROW, depending on slope. construction access trails during | within ROW, depending on access trails during construction.
slope. Approximately 1.4 during construction. Natural Approximately 1.3 acres of construction. Natural Heritage slope. Approximately 1.6 acres | Natural Heritage Inventory
new acres of vegetation Heritage Inventory sensitive vegetation permanently removed Inventory sensitive ecological of vegetation permanently sensitive ecological community
permanently removed within ecological community within ROW at structure locations. community potentially impacted. | removed within ROW at potentially impacted.
ROW at structure locations. potentially impacted. Potential introduction of noxious structure locations. Potential
Potential introduction of weeds within ROW to be avoided introduction of noxious weeds
noxious weeds within ROW to by weed mitigation measures. within ROW to be avoided by
be avoided by weed . weed mitigation measures.
mitigation measures. Approx[mately 85 acres of . )
vegetation removed from the six Approximately 85 acres of
Approximately 73 acres of substation/switchyard sites and vegetation removed from the six
vegetation removed from the converted to utility use. substation/switchyard sites and
five substation sites and converted to utility use.
converted to utility use.
Wildlife Loss of forested habitat as a Disturbance within and near Loss of forested habitat as a result | Disturbance within and near the | Loss of forested habitat as a Disturbance within and near the No effect.
result of the removal of up to | the ROW during construction of the removal of up to 120 acres of | ROW during construction due to | result of the removal of up to ROW during construction due to
183 acres of woodland within | due to human intrusion, noise, | woodland within the ROW. human intrusion, noise, and 189 acres of woodland within human intrusion, noise, and
the ROW. and construction activity. . construction activity. the ROW. construction activity.
Some mortality of small, less-
Some mortality of small, less- | Temporary loss of habitat due | mobile species. Temporary loss of habitat due Some mortality of small, less- Temporary loss of habitat due to
mobile species. to vegetation clearing and . . . . to vegetation clearing and mobile species. vegetation clearing and
. . . disturbance within ROW during Pptentlal avian Species collisions disturbance within ROW during . . . disturbance within ROW during
Potfentlal avian species construction. with power lines. construction. Potgntlal avian species construction.
collisions with power lines. . - collisions with power lines.
. Disturbance to nearby species LOSS.Of 85 acres of hgbltat W'th.'n Disturbance to nearby species . Disturbance to nearby species
Loss of 73 acres of ha}b|tat due to construction activities at the six substation/switchyard sites. due to construction activities at | -05S of 85 acres of habitat due to construction activities at
W'th'n the five substation the five substation sites. the six substation sites. within the sIX . the six substation/switchyard
sites. substation/switchyard sites. sites.

ES-23



Antelope Valley Station to Neset Transmission Project

Final EIS May 2014
Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative

Aquatic Change in local aquatic Potential for sedimentation, Change in local aquatic habitats in | Potential for sedimentation, Change in local aquatic habitats | Potential for sedimentation, runoff, | No effect.
Resources habitats in areas where runoff, and spills during areas where vegetation would be runoff, and spills during in areas where vegetation would | and spills during construction; to

vegetation would be cleared construction; to be avoided by | cleared along shoreline. construction; to be avoided by be cleared along shoreline. be avoided by use of BMPs.

along shoreline. use of BMPs. use of BMPs.
Special Status Will not affect the gray wolf, Potential impacts on grassland | Will not affect the gray wolf, pallid Potential impacts on grassland Will not affect the gray wolf, Potential impacts on grassland No effect.
Species pallid sturgeon, or the black- habitat within ROW during sturgeon, or the black-footed ferret. | habitat within ROW during pallid sturgeon, or the black- habitat within ROW during

footed ferret. This proposed construction may result in This proposed project may affect, construction footed ferret. This proposed construction

project may affect, but is not temporary habitat loss for but is not likely to adversely affect project may affect, but is not

likely to adversely affect the Sprague’s pipit. the Sprague’s pipit, piping plover, likely to adversely affect the

Sprague’s pipit, piping plover, critical habitat for the piping plover, Sprague’s pipit, piping plover,

critical habitat for the piping interior least tern, whooping crane, critical habitat for the piping

plover, interior least tern, northern long-eared bat, Dakota plover, interior least tern,

whooping crane, northern skipper, or the rufa red knot. This whooping crane, northern long-

long-eared bat, Dakota effects determination is pending the eared bat, Dakota skipper, or

skipper, or the rufa red knot. outcome of consultation with the rufa red knot. This effects

This effects determination is USFWS and USFS. determination is pending the

pending the outcome of outcome of consultation with

consultation with the U.S. USFWS and USFS.

Fish and Wildlife Service

(USFWS) and USFS.
Wetlands Approximately 33 acres of Potential sedimentation and Approximately 31 acres of wetland | Potential sedimentation and Approximately 40 acres of Potential sedimentation and runoff | No effect.

wetland within ROW. runoff caused by construction within ROW. Wetlands would be runoff caused by construction wetland within ROW. Wetlands | caused by construction near

Wetlands would be spanned near wetlands. spanned and no structures would near wetlands. would be spanned and no wetlands.

and no structures would be be placed in wetlands where structures would be placed in

placed in wetlands where practicable. NWP 12 would be wetlands where practicable.

practicable. A nationwide obtained from USACE for any NWP 12 would be obtained

permit (NWP) 12 would be wetland impacts. from USACE for any wetland

obtained from USACE for any impacts.

wetland impacts.
Aesthetics and Change in the visual Visibility of construction Change in the visual characteristics | Visibility of construction vehicles | Change in the visual Visibility of construction vehicles No effect.
Visual Resources | characteristics and viewshed | vehicles and equipment along | and viewshed within project area and equipment along ROW. characteristics and viewshed and equipment along ROW.

within project area and for ROW. Disturbance to and for residents located near the Disturbance to vegetation and within project area and for Disturbance to vegetation and soil

residents located near the vegetation and soil surfaces, transmission line (five residences soil surfaces would be restored | residents located near the surfaces would be restored when

transmission line (six would be restored when within 500 feet). when construction is completed. | transmission line (six construction is completed

residences within 500 feet). construction is completed. . . residences within 500 feet).

Additional visual element added to

Additional visual element the landscape at the six Additional visual element added

added to the landscape at the substation/switchyard sites. to the landscape at the six

five substation sites. substation/switchyard sites.
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Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative
Cultural 286 cultural resources have Temporary impacts to cultural 88 cultural resources have been Temporary impacts to cultural 88 cultural resources have been | Temporary impacts to cultural No effect.
Resources been identified within or resources are unlikely because | identified within or immediately resources are unlikely because | identified within or immediately resources are unlikely because
immediately adjacent to the the project seeks to adjacent to the 1,000-foot the project seeks to adjacent to the 1,000-foot the project seeks to successfully
1,000-foot preliminary area of | successfully avoid affecting preliminary APE. successfully avoid affecting preliminary APE. avoid affecting such cultural
potential effect (APE). such cultural resources, . such cultural resources, . resources, especially those that
Studies to identify especially those that are listed Cumulatlve_ Ioss_ of cultural especially those that are listed Cumulatlvg IOSS. of cultural are listed or eligible resources.
archeological sites and tribal or eligible resources. resources 1s unlikely because the_ or eligible resources. resources 1s unlikely because
cultural resources are project seeks to successfully avoid the .pI’OjeCt §eeks to successfully
ongoing and will be directed affectmg such cultural resources, avoid affecting suph cultural
by the Programmatic espgmally those that are listed or resources, espeplally those that
Agreement (PA) to be eligible resources. are listed or eligible resources.
executed to conclude review The KMB is the only affected The KMB is the only affected
under Section 106 of the historic property that has been historic property that has been
National Historic Preservation identified to date in the APE. The identified to date in the APE.
Act (NHPA). project would have less than The project would have less
Cumulative losses of cultural ad\(e_r_se impacts becaus_e past than adygr§e impacts because
resources are unlikely activities already have S|g_n|f|cantly p.ast. gctlvmes already have
because the project seeks to alte_red the cha.ractt_ar, setting, and significantly altlered the _
successfully avoid affecting feeling of the historic property. chara}cter_, setting, and feeling of
such cultural resources, the historic property.
especially those that are
listed or eligible resources.
The Killdeer Mountain
Battlefield (KMB) is the only
affected historic property that
has been identified to date in
the APE. The project would
have less than adverse
impacts because past
activities already have
significantly altered the
character, setting, and feeling
of the historic property.
Noise No effect. Increases in noise levels along | No effect. Increases in noise levels along No effect. Increases in noise levels along the | No effect.
the ROW from construction the ROW from construction ROW from construction vehicles
vehicles and equipment. vehicles and equipment. and equipment.
Increases in noise levels for Increases in noise levels for Increases in noise levels for
nearby residences during nearby residences during nearby residences during
construction of the five construction of the six construction of the six
substations. substations/switchyards. substations/switchyards.
Air Quality and Minimal increase in GHG Increases in fugitive dust Minimal increase in GHG levels as | Increases in fugitive dust Minimal increase in GHG levels | Increases in fugitive dust caused No effect.
Greenhouse Gas | levels as a result of caused by construction a result of maintenance activities caused by construction activity, | as a result of maintenance by construction activity, vehicles,
(GHG) Emissions | maintenance activities during | activity, vehicles, and during operation of transmission vehicles, and equipment. activities during operation of the | and equipment. Increased
operation of the transmission | equipment. Increased line and substations/switchyards. Increased emissions, including transmission line and emissions, including GHG levels,
line and substations. emissions, including GHG GHG levels, from construction substations/switchyards. from construction vehicles and
levels, from construction vehicles and equipment. equipment.
vehicles and equipment.
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Resource Alternative C Alternative D Alternative E
Impact Permanent Temporary Permanent Temporary Permanent Temporary No-action Alternative

Public Health and
Safety

Long-term adverse effects
are anticipated to be
negligible to minor.

EMFs would be well below
identified thresholds to
protect the public. Standard
operating and safety
procedures would be
employed to ensure the safe
delivery of services. The
operation of farm equipment
near proposed structures
could result in unnecessary
contact and/or damage to
machinery and/or operators.

Hazardous and/or potentially
hazardous materials may be
encountered during
construction, or exposure to
energized transmission

lines. These impacts are likely
to be minor with the
implementation of construction
action plans that ensure
worker safety, proper handling
of hazardous materials, and
spill cleanup.

Long-term adverse effects are
anticipated to be negligible to
minor.

EMFs would be well below
identified thresholds to protect the
public. Standard operating and
safety procedures would be
employed to ensure the safe
delivery of services. The operation
of farm equipment near proposed
structures could result in
unnecessary contact and/or
damage to machinery and/or
operators.

Hazardous and/or potentially
hazardous materials may be
encountered during
construction, or exposure to
energized transmission

lines. These impacts are likely
to be minor with the
implementation of construction
action plans that ensure worker
safety, proper handling of
hazardous materials, and spill
cleanup.

Long-term adverse effects are
anticipated to be negligible to
minor.

EMFs would be well below
identified thresholds to protect
the public. Standard operating
and safety procedures would be
employed to ensure the safe
delivery of services. The
operation of farm equipment
near proposed structures could
result in unnecessary contact
and/or damage to machinery
and/or operators.

Hazardous and/or potentially
hazardous materials may be
encountered during construction,
or exposure to energized
transmission lines. These impacts
are likely to be minor with the
implementation of construction
action plans that ensure worker
safety, proper handling of
hazardous materials, and spill
cleanup.

No effect.
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1 INTRODUCTION

This chapter describes the proposed Antelope Valley Station (AVS) to Neset Transmission
Project (proposed project), the various components of Basin Electric Power Cooperative’s (Basin
Electric) proposed development, the purpose and need for federal agency actions related to the
project, the project’s purpose and objective, and the scoping process undertaken for the project.
This Final Environmental Impact Statement (FEIS) informs federal decision-makers and the
public of the preferred alternative and the potential environmental impacts that could result from
the proposed project if the preferred alternative is carried forward. The FEIS was prepared by
the U.S. Department of Agriculture’s (USDA) Rural Utilities Service (RUS). The U.S.
Department of Energy, Western Area Power Administration (Western) and the USDA, U.S.
Forest Service (USFS) are cooperating agencies for the FEIS. The FEIS will be used by the
responsible federal officials to make informed decisions on the proposed federal actions.

In November 2012, RUS issued a Draft Environmental Impact Statement (DEIS) evaluating the
environmental implications of the AVS to Neset Transmission Project. The originally-proposed
project, as evaluated in the DEIS, considered the development of a single 345-kilovolt (kV)
transmission line and two new substations in conjunction with one of two alternatives (A and B).
The proposed project was designed to increase transmission line capacity to meet the expected
increase in loads developing in northwestern North Dakota. However, new load forecasts
completed after the issuance of the DEIS in 2012 showed the load increasing above and beyond
the original forecasts in 2016-2017 by nearly 50 percent (Kardmas, Lee & Jackson, Inc. [KLJ],
2012). Therefore, the original project as described in the DEIS would not achieve the required
capacity needs or reliability standards to meet the updated load increase.

RUS issued a Supplemental Draft Environmental Impact Statement (Supplemental DEIS) for the
AVS to Neset Transmission Project in December 2013, to evaluate significant project changes
that had occurred since the DEIS was published and the comment period closed. To meet the
increased demand projections, additional alternatives, including building transmission lines on
both DEIS-identified alternatives (A and B), parallel and double-circuit lines on the route B
alternative, and additional substation components were evaluated in the Supplemental DEIS.

11 PROJECT OVERVIEW AND DESCRIPTION

Basin Electric is proposing to construct, operate, and maintain a new electrical transmission line
connecting the existing AVS, Charlie Creek, Williston, and Neset substations with five newly
proposed delivery substations. The overall project area identified for this project encompasses
parts of Mercer, Dunn, McKenzie, Williams, and Mountrail counties in North Dakota, and is
shown in Figure 1-1.
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Figure 1-1: Project Area
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This overall project includes the construction of 345-kV transmission line facilities from Basin
Electric’s AVS generation facility in northwestern North Dakota to increase the capacity and
reliability of the electricity transmission infrastructure of the region. The line would connect
AVS with Basin Electric’s Charlie Creek and Neset substations, Western’s Williston Substation,
and provide new substation facilities to connect the proposed line into the current transmission
system and provide locations for load-serving connections. Several alternatives, including a
no-action alternative and three different build alternatives are discussed in detail in Chapter 2.

This FEIS considers two additional alternatives, similar to the alignment of Alternative B
discussed in the DEIS. The primary difference is a double-circuit 345-kV line (Alternative D) or
two parallel lines (Alternative E) running 63 miles from the Red Substation near Killdeer to the
new White Substation and on to the Blue Substation and the additional Killdeer South
Switchyard would be required. The Killdeer South Switchyard would interconnect the Red
Substation to the existing AVS to Charlie Creek 345-kV transmission line by 12 miles of parallel
345-kV single-circuit transmission line. A detailed description of the project alternatives is
included in Chapter 2.

1.2 PROJECT REVIEW PROCESS

Basin Electric intends to request financial assistance from RUS to construct the AVS to Neset
Transmission Project. RUS has determined that the agency’s decision to finance the project
would constitute a major federal action that may have a significant impact on the environment
within the context of the National Environmental Policy Act of 1969 (NEPA). As noted above,
RUS is serving as the lead federal agency for the NEPA environmental review of the project, and
Western and USFS are serving as cooperating agencies for the project. RUS, in cooperation with
Western and USFS, has prepared this FEIS in compliance with the requirements of NEPA and
the Council on Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of
Federal Regulations [CFR] 1500-1508). Western is serving as the lead federal agency for
compliance with Section 106 of the National Historic Preservation Act (NHPA) and its
implementing regulations (36 CFR 800) to take into account effects to historic properties and
consultation under Section 7 of the Endangered Species Act (ESA) for threatened and
endangered species.

1.2.1 Certificate of Corridor Compatibility (Public Service Commission)

In addition to compliance with all applicable federal regulations, permits and approvals must be
granted by the state of North Dakota. The North Dakota Energy Conversion and Transmission
Facility Siting Act states that it is necessary to ensure that the location, construction, and
operation of energy conversion and transmission facilities will produce minimal adverse effects
on the environment and on the welfare of the citizens of the state by providing that no energy
conversion or transmission facility shall be located, constructed, and operated within North
Dakota without a certificate of site compatibility and a route permit acquired pursuant to Chapter
49-22 of the North Dakota Century Code (North Dakota Century Code, 2011a). It is state policy

1-3



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

to site energy conversion facilities and to route transmission facilities in an orderly manner
compatible with environmental preservation and the efficient use of resources. To comply with
the North Dakota Energy Conversion and Transmission Facility Siting Act, sites and routes shall
be chosen to minimize adverse human and environmental impacts while ensuring continuing
system reliability and integrity and ensuring that energy needs are met and fulfilled in an orderly
and timely fashion. The Certificate of Corridor Compatibility establishes a corridor through
which the proposed facilities may be routed. The Route Permit is acquired through a pre-
application route development phase, a review of completeness, a public meeting process, and
finally a route approval that is contingent on adherence to other federal, state, or local permitting
considerations (North Dakota Public Service Commission [NDPSC], 2012).

1.2.2 National Historic Preservation Act Section 106

Pursuant to 36 CFR 800.2(a)(2), RUS and USFS designated Western as the lead agency for
Section 106 review because of the availability of its regional staff to actively direct and
participate in consultation. However, in order to meet their collective responsibilities under
NEPA, RUS is designated as the lead because its financial assistance will affect all aspects of the
AVS to Neset Transmission Project. Western and RUS coordinated compliance with Section 106
and NEPA procedures in accordance with 36 CFR 800.8(a). Additional information on the
Section 106 process is provided in Section 3.6.

Western initiated Section 106 review with North Dakota State Historic Preservation Office
(North Dakota SHPO) at the agency scoping meeting in November 2011. On January 31, 2012,
Western notified Indian tribes of its intent to prepare an EIS and invited the following Indian
tribes to participate in government-to-government consultation: Flandreau Santee Sioux, Santee
Sioux Nation, Assiniboine and Sioux Tribes of the Fort Peck Reservation, Spirit Lake Nation,
Fort Belknap Indian Community, Standing Rock Sioux Tribe (SRST), Leech Lake Band of
Ojibwa, Three Affiliated Tribes, Lower Sioux, Turtle Mountain Chippewa, Minnesota
Chippewa, Upper Sioux, Prairie Island, and White Earth Band. In February 2013 and August
2013, respectively, the SRST and Sisseton Wahpeton Oyate (SWO) requested and were granted
consulting party status. In October 2012, USFS notified SRST and the Three Affiliated Tribes
that they would be participating in the project as cooperating agencies to determine if a Special
Use Permit (SUP) should be issued to Basin Electric for portions of the line that would cross the
Little Missouri National Grassland (LMNG).

Because the AVS to Neset Transmission Project consists of a corridor for which permission for
study has not been uniformly granted, Western, as authorized pursuant to 36 CFR 800.4(b)(2)
and 36 CFR 800.5(a)(3), has elected to phase identification and evaluation of historic properties,
and application of the criteria of adverse effect. Accordingly, pursuant to 36 CFR
800.14(b)(1)(ii), Western will conclude Section 106 review using a Programmatic Agreement
(PA) because effects to historic properties cannot be fully determined prior to approval of the
project. To assist Western in conducting Section 106 review, RUS has agreed to oversee and
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manage the development and execution of the Section 106 PA. Because a PA is being
developed, RUS, on behalf of Western, invited the Advisory Council on Historic Preservation
(ACHP) to participate and consult in accordance with 36 CFR 800.6A1(i)(C). ACHP entered
consultation on April 11, 2014.

1.3  PUBLIC INVOLVEMENT

A Notice of Intent was published in the Federal Register on November 2, 2011, informing the
public of the intent by RUS to prepare an EIS with scoping. The notice initiated the 30-day
public scoping period and included the dates for public scoping meetings that were held
November 15 and 16 in Williston and Killdeer, North Dakota, respectively. The purpose of the
public scoping meetings was to provide the public with information regarding the proposed
project, answer questions, identify concerns regarding the potential environmental impacts that
may result from construction and operation of the project, and gather information to determine
the scope of issues to be addressed in the RUS environmental review and documentation of the
project (RUS, 2002). The notification process, public scoping meeting materials, and the process
for collecting public comments are described in more detail in the Public Scoping Report
(RUS, 2012).2

A notice of availability of the DEIS for the AVS to Neset Transmission Project was published in
the Federal Register on December 7, 2012. Two public hearings were held on January 15 and
16, 2013, in Killdeer and Williston, North Dakota, respectively. Approximately 30 comments
were submitted to RUS on the DEIS during the public comment period that ended on January 22,
2013. These comments are summarized in Appendix B. No comments regarding impacts to
historic resources were submitted.

A notice of availability of the Supplemental DEIS was published in the Federal Register on
December 20, 2013, followed by a public hearing held in Watford City, North Dakota on January
16, 2014. Public comments were accepted on the document until February 3, 2014.
Approximately 45 comments were received on the document; these comments are summarized in
Appendix C.

1.4  PURPOSE AND NEED FOR ACTION

Several agencies will use this analysis to make decisions related to funding, authorizing, or
permitting various components of the proposed transmission line. RUS, the lead federal agency
for NEPA, will determine whether or not to provide financial assistance for the project. As a
cooperating agency for NEPA, Western will evaluate the request by Basin Electric to
interconnect the proposed project with the Williston Substation and connect to Western’s
Williston to Watford City 230-kV transmission line south of Williston. USFS, the other NEPA

2 This report is also available on the RUS website at http://www.rudev.usda.gov/uwp-avs-neset.html.
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cooperating agency, has sole responsibility to issue special use authorizations for construction,
operation, and maintenance of a transmission line on National Forest System lands. USFS
Supervisor of the Dakota Prairie Grasslands will use this analysis to make a decision on whether
or not to approve a SUP submitted by Basin Electric to construct, maintain, and operate a
transmission line through lands administered by USFS on the LMNG followed by issuance of the
actual authorization.

The following section describes the purpose and need for the AVS to Neset Transmission
Project. The purpose and need addresses the different perspectives of the proponent and the
federal agencies responsible for the environmental review of the project. These include Basin
Electric, RUS, Western, and USFS.

1.4.1 Basin Electric Purpose and Need

Basin Electric is a regional wholesale electric generation and transmission cooperative owned
and controlled by the 134 member cooperatives it serves. It was created in May 1961 as a result
of regional efforts by electric distribution cooperatives. Basin Electric serves approximately 2.8
million customers in 540,000 square miles, covering portions of nine states, including Colorado,
lowa, Minnesota, Montana, Nebraska, New Mexico, North Dakota, South Dakota, and Wyoming
(Figure 1-2). Portions of Basin Electric’s system operate within the Integrated System (IS) that
consists of Western, Basin Electric, and Heartland Consumers Power District. The IS oversees
the high-voltage transmission system grid in eastern Montana, North Dakota, and South Dakota.

Figure 1-2: Basin Electric Service Territory

Western Electricity Coordinating Council
hidwest Redlabliity Organization

|:I Basin Blectric Service Territory

&‘ ke -__’___.'-_ -
4 v =~ 5 ——
: o ‘ T 7
| MONTANA Ty | MORTH DARGTA MBNESOTA ra = U"I
/ ISR WA &Pt A\ ¥
A Ry "--.'.".’.i“_.-_:f,t_'.«E:"?.?’féi-’fb-'hu' ,O}rg.l-mr'.-.z:.'oﬁ ;‘"}‘ .’ z { Y
{ I R |
: % i o g e
| T - d P L1
/ L R N - wli?
% f . WL o S ] —— (-.
: ) | : % P 5,
\ 4 i, N ~ 1 i
Western Electricity {.‘nnnl:!narupg ("rm T,
N - I__Kw.-'.*- : 2 ‘%
PP | .?f‘ L ] )}
2 b . . =
> WO OGO o f S
Wir { -~ i :
! - + \
| 1 y
H \
i R PR 5~ e o8 N
. e, 3§ iy g e N
W Lo\
y N
= ' I
! "~

Source: Western, 2010a

1-6



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

The IS transmission facilities consist of approximately 9,200 miles of interconnected high-
voltage transmission lines, of which approximately 1,340 miles are owned by Basin Electric.
The IS transmission system provides for delivery of power from federal hydroelectric facilities
and thermal generation plants owned by Basin Electric and Heartland Consumers Power District.
The IS provides open-access transmission service to customers in the region.

The Basin Electric service area in northwestern North Dakota is experiencing a rapid increase in
development as a result of the activities associated with oil and gas extraction from the Bakken
shale formation, currently concentrated in McKenzie, Mountrail and Williams counties. The
level of development that has occurred and is planned for the future will require numerous
infrastructure upgrades throughout the region, including an increase in electrical transmission
capacity and reliability. Studies of power supply for the region and the upper Midwest (IS, 2011)
indicate that a new 345-kV transmission line and associated substation additions and upgrades
are needed to increase the capacity to distribute electricity to serve the long-term needs of
northwestern North Dakota. In addition, the project is expected to help maintain the reliability of
the delivery system. The purpose of this EIS is to identify an acceptable alternative that
minimizes the impacts on the environment and regional socioeconomic resources of the AVS to
Neset Transmission Project while meeting the capacity and reliability requirements identified in
the IS study. Initially Basin Electric and IS load forecasts determined that one 345-kV
transmission line would be sufficient to meet future growth and delivery requirements and this
was the basis for the AVS to Neset Transmission Project 2012 DEIS. However, subsequent
development forecasts resulted in updated revised load growth forecasts in 2012 (KLJ, 2012).
Basin Electric concluded that to meet the current load forecasts and system delivery
requirements, the AVS to Neset Transmission Project would need to include an additional 345-
kV line in the McKenzie County area and provide additional load-serving substations to connect
with the transmission system in the area. In the region, demand from the oil industry alone is
projected to increase from 9 to 22 percent of Basin Electric’s overall power production by 2025.
The demand from large commercial operations follows a similar increase as it supports the oil
and gas industry. This proposed project would address system capacity issues resulting from
rapid growth in the area. In assessing project need, Basin Electric determined that the single
345-kV line from AVS to Killdeer and from south of Williston to Tioga would not be sufficient
to meet the projected capacity, delivery, and reliability needs. Based on the new load forecast,
two 345-kV lines are required in the McKenzie County area, including one from Charlie Creek
to the proposed Blue Substation south of Williston and one from the Killdeer area (Red
Substation), also to the proposed Blue Substation.
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System Reliability Requirements

The Federal Energy Regulatory Commission (FERC) has the authority to develop and enforce
reliability standards. These standards are in place to ensure system reliability, which is defined
by the U.S. Department of Energy’s Energy Information Administration as “a measure of the
ability of the system to continue operation while some lines or generators are out of service.
Reliability deals with the performance of the system under stress” (Energy Information
Administration, 2012). The system load-serving capacity is the amount of load that can be
accommodated without violating reliability criteria. The term “system” as it is used here refers
to both generation and transmission components. It does not, however, include the low-voltage
distribution lines that deliver electricity to consumers.

Section 215 of the Energy Policy Act of 2005 (Public Law 109-58) requires the creation of an
Electric Reliability Organization with authority to establish, approve, and enforce mandatory
electricity reliability standards, subject to review and approval by FERC. In 2006, FERC
established rules for certification of the Electric Reliability Organization and procedures for
establishment, approval, and enforcement of reliability standards.

In 2006, the North American Electric Reliability Corporation (NERC), a pre-existing voluntary
reliability organization, was certified as the Electric Reliability Organization in the United States.
The authority and certification granted to NERC also included a provision for the newly-
certified Electric Reliability Organization to delegate certain authority to regional entities as
shown in Figure 1-3 for the purpose of proposing and enforcing reliability standards in particular
regions of North America (FERC, 2006).

NERC Reliability Standards define the reliability requirements for planning and operating the
North American Bulk-Power System and are focused on performance, risk management, and
entity capabilities. NERC reliability standards apply to all owners, users, and operators of the
bulk power system, which includes the electric generation and transmission system in North
America. The reliability standards developed by NERC have been approved by FERC.
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Figure 1-3: NERC Reliability Regions

Source: NERC, 2013

WECC=Western Electricity Coordinating Council; MRO=Midwest Reliability Organization; SPP=Southwest Power
Pool; TRE=Texas Reliability Entity; NPCC=Northeast Power Coordinating Council; RFC=Reliability First Corporation;
SERC=SERC Reliability Corporation; and FRCC=Florida Reliability Coordinating Council

Among the many reliability standards NERC has developed are sets of standards for transmission
operations and transmission planning (TPL). NERC reliability standards for TPL include four
categories of standards (NERC, 2014):

= TPL-001—System performance under normal operating conditions

= TPL-002—System performance following loss of a single bulk electric system
element (a bulk electric system element could be a substation, transmission line, etc.)

= TPL-003—System performance following loss of two or more bulk electric system
elements

= TPL-004—System performance following extreme events resulting in the loss of two
or more bulk electric system elements.

The following discussion demonstrates how these standards would be applied to the proposed
AVS to Neset Transmission Project.
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The existing 230-kV and 345-kV transmission infrastructure throughout North Dakota and
within the AVS Transmission Project study area is shown in Figure 1-4. Within the study area,
the current system includes one 345-kV line running east and west and one 230-kV line running
north and south.

Figure 1-4: Existing 230-kV and 345-kV Transmission Lines in North Dakota
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For the preferred alternative, normal operating conditions are shown in Figure 1-5. Both 345-kV
lines would supply power to their respective substations.
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Figure 1-5: Normal Operating Conditions for the Preferred Alternative
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For the loss of a single bulk electric system element scenario (TPL-002), the Red-Charlie Creek-
Blue 345-kV transmission line could experience an outage and electricity could still be supplied
on the Red-White-Blue 345-kV transmission line to the Red and Blue substations (Figure 1-6).
The existing Charlie Creek Substation would have service from the existing Charlie Creek to
AVS 345-kV transmission line. The critical outage is the loss of the Charlie Creek-Watford City
230-kV line, which results in low voltages across northwest North Dakota and also overloads the
Richland-Williston 115-kV line. Under this scenario, reliability of the system is maintained
when one bulk electric system element is lost and all substations are able to remain in service.
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Figure 1-6: Loss of the Red-Charlie Creek-Blue 345-kV Transmission Line
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Likewise, the White to Blue 345-kV transmission line could experience an outage and power
could be supplied on the Red-Charlie Creek-Blue 345-kV transmission line to the Red, White,

Charlie Creek, and Blue substations (Figure 1-7).

Figure 1-7: Loss of the White-Blue 345-kV Transmission Line
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Finally, the Red-White 345-kV transmission line could experience an outage and all substations
could remain in service with the Blue Substation back feeding power to the White Substation
(Figure 1-8). By creating this loop service, Basin Electric would be able to ensure reliable power
service to all substations during the loss of one part of the transmission system. In addition, the
two 345-kV transmission lines are separated by approximately 20 miles, which minimizes the
potential for the same event to cause an outage on both transmission lines.

Figure 1-8: Loss of the Red-White 345-kV Transmission Line
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The reliability of the electric system would not be maintained under a fourth scenario. If the two
transmission lines were sited in one corridor with service to the same substations, the same
weather event could take both facilities out of service at the same time. The failure of both lines
would not allow for electrical service between the Red, White, and Blue substations and the
Charlie Creek Substation would be limited to the power supplied by the existing Charlie Creek to

AVS 345-kV transmission line (Figure 1-9).
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Figure 1-9: Loss of Both 345-kV Transmission Lines within the Same Corridor
(Alternatives D and E)
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This scenario creates an unacceptable risk in which the loss of two or more transmission lines in
the same corridor may involve a substantial loss of power to consumers in a widespread area. It
could also create an issue for other substations in the area by overloading them with demand for
electric service to compensate for the loss of the two 345-kV transmission lines. For this reason,
the loop service is the most acceptable to manage risk and ensure reliability of the system.

The Midwest Reliability Organization

The Midwest Reliability Organization’s (MRO) current primary function is to monitor and
enforce the NERC Reliability Standards. The MRO has delegated much of its transmission
reliability responsibility to two Reliability Coordinators. NERC guidelines require that each
regional reliability organization establish one or more Reliability Coordinators to “continuously
assess transmission reliability and coordinate emergency operations among the operating entities
within the region and across the regional boundaries” (MRO, 2010).

For the Basin Electric service area in northwestern North Dakota, the Reliability Coordinator is
the Midcontinent Independent System Operator known as MISO.

Project Area Reliability Issues

The existing high voltage system in the Williston/Tioga region consists of 230-kV and 115-kV
systems that connect to Saskatchewan, Canada; eastern Montana; central North Dakota; and
western North Dakota. An IS study was completed in 2011 that evaluated and identified system
additions needed in this area. In part, the study evaluated the unexpected network load growth
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because of increasing oil development. The IS study focused on eastern Montana and western
North Dakota (the Williston Load Pocket) as the area with the most rapidly changing and
increasing demand and the greatest potential for outage issues. In conducting the analysis and to
maintain consistency, various demand and outage scenarios were used that other MRO service
providers and reviewing authorities had previously approved. The IS analysis identified serious
short- and long-term overload and low voltage NERC criteria violations (1S, 2011) in scenarios
with modeled high load growth. Should the load level exceed transmission system capacity,
outages could cause low voltage criteria violations and overload adjacent transmission lines in
the Williston/Tioga region and therefore be in violation of NERC reliability standards.

Reliability standards require consideration of both load demands and ways to avoid common
modes of failures. Load forecasts for the project area are increasing significantly and are
discussed in more detail in the following section. Severe winter storms are common in northwest
North Dakota and have historically caused numerous transmission line outages and, of particular
concern, multiple transmission line outages in the same vicinity. Examples of such events
include the fall 2013 storm in northwestern South Dakota and southwestern North Dakota that
damaged numerous transmission and distribution facilities, and the 2010 ice storm that impacted
Morton County, North Dakota and damaged Western’s Mandan-Dickinson 230-kV transmission
line, destroyed more than a dozen structures, and resulted in a multiple week line outage.

Load Forecast

The power load forecast indicates growth in the northwestern North Dakota area is accelerating
over the next several years primarily because of development of the Bakken Formation. Based
on the projected load growth of increases of approximately 15 percent in 2014 and 2015, the
timeliness of project completion is critical. Much of the short-term load growth in this area is
associated with provision of electrical service to support the rapid expansion of facilities for oil
production, and support infrastructure and services. As a follow-up to previous Basin Electric
load forecasts, a third-party study undertaken in 2012 (KLJ, 2012) confirms the load projections
in northwestern North Dakota due to rapidly expanding electrical service in this region.

While there are 17 oil-producing counties in North Dakota, all of which are located in the
western third of the state, the top producing counties in 2012 included Mountrail, McKenzie,
Dunn, and Williams in northwestern North Dakota. Oil production in North Dakota increased
from 62.8 million barrels of oil in 2008 to 2.9 billion barrels in 2013 (a 361 percent increase)
(North Dakota Industrial Commission, 2014). Production is expected to continue to increase with
the development of an estimated 1,100 to 2,700 new wells per year in western North Dakota and
40,000 to 45,000 new wells over the next 20 plus years (Bangsund and Hodur, 2013). Electric
transmission lines, including the proposed project and other lower voltage lines and natural gas
simple cycle generation facilities, have recently been constructed or are in development in
western North Dakota to support expanding development and supporting infrastructure.
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Table 1-1 shows the load forecasts for northwestern North Dakota in the Williston/Tioga region
that were developed during 2011 (column 2) compared with the forecast that was released in
2013 (column 3). The load forecast completed in 2013 shows a significant increase over the
forecast published in 2011, ranging from a 25 percent increase in the 2013-2014 winter season
to nearly 50 percent by 2016-2017. In addition, it is likely that similar trends are occurring in
the regions adjacent to the Williston/Tioga area.

The significant change in the load forecast led to a reevaluation of solutions to meet the project
need. The originally proposed project, as evaluated in the DEIS published in November 2012,
considered the development of a single 345-kV transmission line and three new substations as
part of one of two alternative routes. The proposed project was designed to increase
transmission line capacity to meet the expected increase in load of 538 megawatts (MW) in
2016. However, the new load forecasts show the load increasing above and beyond the original
forecast by nearly 50 percent. Therefore the original project as described in the DEIS would not
achieve the increased capacity needs or reliability standards. The FEIS identifies a preferred
alternative that would meet both the capacity needs (forecasted load of 909 MW expected to
occur by 2018-2019 winter season) while meeting reliability standards (adequacy and security).

Table 1-1: Basin Electric Member Load Forecast for Transmission Lines in the
Williston/Tioga Region
(2) (2 (3) (4) (%)
Percentage Annual
Change in Percentage
2011 Forecast 2013 Forecast Load Forecast Increase in
Load Load between 2011 Load
Winter Peak (MW)? (MW)b and 2013 (2013 Forecast)
2013-2014 454 568 25
2014-2015 481 660 37 16
2015-2016 509 752 48 14
2016-2017 538 804 49 7
2017-2018 863 7
2018-2019 909 5

& Basin Electric, 2011
® Basin Electric, 2013a

1.4.2 Rural Utilities Service Purpose and Need

RUS is authorized to make loans and loan guarantees to finance the construction of electric
distribution, transmission, and generation facilities including system improvements and
replacements required to furnish and improve electric service in rural areas, as well as demand
side management, energy conservation programs, and on- and off-grid renewable energy
systems. Basin Electric is requesting financing assistance from RUS for the proposed 345-kV
transmission line(s) and substations in Mercer, Dunn, McKenzie, Williams, and Mountrail
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counties. RUS’ proposed federal action is to decide whether to provide financing assistance for
the project; accordingly completing the NEPA process is one requirement, along with other
technical and financial considerations in processing Basin Electric’s application.

The Rural Electrification Act of 1936, as amended, (7 United States Code [U.S.C.] 901 et seq.)
generally authorizes the Secretary of Agriculture to make rural electrification and
telecommunication loans, including specifying eligible borrowers, references, purposes, terms
and conditions, and security requirements.

RUS’ agency actions include the following:

= Provide engineering reviews of the purpose and need, engineering feasibility, and cost
of the proposed project.

= Ensure that the proposed project meets the borrower’s requirements and prudent
utility practices.

= Evaluate the financial ability of the borrower to repay its potential financial
obligations to RUS.

= Review and study the alternatives to mitigate and improve transmission reliability
issues.

= Ensure that adequate transmission service and capacity are available to meet the
proposed project needs.

= Ensure that NEPA and other environmental laws and requirements and RUS
environmental policies and procedures are satisfied prior to taking a federal action.

14.3 Western Area Power Administration Purpose and Need

Pursuant to the Contract for Management and Operation of the Integrated System, Western,
Basin Electric, and Heartland Consumer Power District jointly plan and operate their
respectively owned transmission facilities as a single IS. The Agreement results in a one system
approach to construction and operation of transmission facilities within the 1S. Western’s
purpose and need is to consider the connection of the proposed AVS to Neset 345-kV
transmission line with its Williston Substation and its Williston to Charlie Creek 230-kV
transmission line in the vicinity of Watford City, North Dakota, with regard to the planning and
operation of the IS.

144 U.S. Forest Service Purpose and Need

USFS has sole responsibility to issue special use authorizations for right-of-way (ROW) on
National Forest System lands under the Federal Land Policy Management Act. USFS has been
actively involved in preparing and reviewing this document per the requirements of 40 CFR
1506.3, and will use this analysis to make an independent decision related to the approval of the
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SUP submitted by Basin Electric to construct, maintain, and operate a transmission line through
lands administered by USFS on the LMING. The USFS proposed action is to authorize and
subsequently issue a SUP with terms and conditions for the construction, maintenance, and
operation of a transmission line through lands administered by USFS on the LMNG.

USFS’ draft decision will be subject to the public objection processes described in 36 CFR 218
Subparts A and B. Objections will be restricted to specific written comments (defined in 36 CFR
218.1 and 218.5) that are within the scope of USFS’ proposed action. After the objection
process is complete, the USFS Supervisor of the Dakota Prairie Grasslands will issue a decision
on whether or not to authorize the SUP to Basin Electric. The subsequent SUP, once issued, is
not subject to further public appeal or objection.

1.5 REGULATORY FRAMEWORK/AUTHORIZING ACTIONS

A summary of the permits, regulations, consultations and other required actions that would be
necessary for the project is provided in Chapter 6.
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2 PROPOSED ACTION AND ALTERNATIVES

Under NEPA regulations established by CEQ, RUS is required to identify and evaluate
reasonable alternatives to the project, as well as the no-action alternative. Reasonable
alternatives are those that are “practical or feasible from the technical and economic standpoint
and using common sense, rather than simply desirable from the standpoint of the applicant”
(CEQ, 1981). In determining reasonable alternatives, RUS is required to consider a number of
factors that may include, but are not limited to “the proposed action’s size and scope, state of the
technology, economic considerations, legal considerations, socioeconomic concerns, availability
of resources, and the timeframe in which the identified need must be fulfilled” (40 CFR
1500-1508).

Two alternatives, A and B, and a no-action alternative were considered and evaluated in the
DEIS. A Supplemental DEIS was prepared to address the increased electricity demand
projections required to meet the need for the project, particularly in McKenzie County.
Alternatives A and B were eliminated from further consideration in the Supplemental DEIS
because they no longer satisfied the purpose and need for the project as a result of the increase in
load demand. The Supplemental DEIS evaluated three alternatives and a no-action alternative.
These alternatives included:

= Alternative C, which combines Alternative A and portions of Alternative B
(identified in the DEIS)

= Alternative D, which includes the construction of 345/345-kV double-circuit lines
north of Killdeer for 63 miles along Alternative B

= Alternative E, which is similar to Alternative D except for the construction of two
345-kV lines running parallel north of Killdeer for 63 miles

Of all the corridors and alignments considered, the corridors and alignments for Alternatives C,
D, and E were determined to best avoid physical and environmental constraints, and route
alignments within these corridors are considered fully in the FEIS. Constructing the AVS-to-
Charlie Creek-to-Judson-to-Tande-to-Neset transmission line with the North Killdeer Loop using
345-kV transmission lines with associated substations and inter-connections was determined to
best satisfy the project’s purpose and need.

21 ALTERNATIVES CONSIDERED AND ELIMINATED FROM FURTHER
CONSIDERATION

This section discusses the alternatives that have been considered throughout the planning process
but were eliminated for various reasons from further consideration. These alternatives, as well as
other alternatives considered as a result of the revised purpose and need for the project, are
summarized below.
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2.1.1 System Upgrades

As an alternative to constructing a new line, numerous operating scenarios and system facility
upgrades were developed and evaluated for the IS system. These scenarios were modeled with
different line ratings, line carrying capacities, and system contingencies. The initial effort to
improve the area transmission system focused on upgrading local equipment to reduce system
limitations. These improvements included a second 230/115-kV transformer at the Williston
Substation and second 345/230-kV transformers at both Belfield and Charlie Creek substations.

Area line ratings are increased by upgrading terminal equipment or actually raising transmission
line structures to increase clearances to improve the line rating. These line rating increases have
already or are scheduled to occur on the Richland-Williston 115-kV line, the Baker-Hettinger
230-kV line, and the Mandan-Dickinson-Belfield 230-kV line. To improve voltage profile,
several capacitor bank installations are underway at the existing Watford City, Kennaston,
Grenora, Minot SW, and Logan substations.

In addition, 115-kV line improvements are underway. These include a new 115-kV line
connecting the Blaisdell to Berthold substations and a new 115-kV line connecting the Snake
Creek Pump Station to the Blaisdell and Tioga substations. These projects are being
implemented through a shared effort of Basin Electric, its membership, and Western.

However, evaluation of these system upgrades indicated that this alternative would not meet the
increased load forecast.

21.2 Additional 115-kV Lines

Constructing and operating several additional 115-kV lines based on predicted load growth were
considered. Basin Electric member cooperatives identified these proposed new lines to serve
specific loads. These transmission lines would not have been operated as part of the overall
electricity transmission network and are needed with or without the proposed project. Identified
lines include:

= Mountrail-Williams Electric Cooperative (MWEC) 115-kV lines to serve the Tioga
and Blaisdell areas

= MWEC 115-kV line between Watford City and Swenson

= MWEC 115-kV lines between Charlie Creek and Halliday

= 115-kV line connection between Snake Creek Pumping Station and Parshall with an

interconnection at Blaisdell

Construction and operation by the different member cooperatives of these 115-kV facilities
would mitigate many of the existing system limitations through 2014. These facilities would
reduce loading on the McHenry-Souris 115-kV line, Logan-Tioga 115-kV line, and Charlie
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Creek-Williston 230-kV line, which could be transmission constraints during peak load
conditions. However, many of the current system limitations, such as the potential for low
voltages, voltage collapses, and transmission line overloads could still occur even with the
construction and operation of the proposed new lines as early as 2015. The critical outage is the
loss of the Charlie Creek-Watford City 230-kV line, which results in low voltages across
northwest North Dakota and also overloads the Richland-Williston 115-kV line.

Based on the limitations of the system even with the proposed new lines and the subsequent
NERC criteria violations, these projects would not fully meet the need of the proposed project in
creating system reliability and therefore were not carried forward for analysis.

2.1.3 Alternative Corridors

Potential alternatives to address the inability of the current system to meet projected load
forecasts beyond the 2014-2016 time period were identified and analyzed. These alternatives
included an evaluation of numerous macro-corridors, as discussed in Appendix D and the RUS
Macro-Corridor Report (Burns & McDonnell Engineering Company, 2011), for constructing
additional 345-kV or greater voltage. Corridors for the development of alternative routes for
project construction were identified in the macro-corridor analysis. Other macro-corridors were
dismissed. A summary of these corridors and reasons for dismissal are provided below.

One macro-corridor that was evaluated and eliminated would run north from the AVS Substation
to the existing Neset Substation near Tioga. This alternative would require the line to cross both
the Fort Berthold Reservation and Lake Sakakawea. Crossing the Fort Berthold Reservation
would involve a lengthier approval process that would likely delay the project well beyond 2016,
leading to declines in the electric reliability of the region. Based on the project load growth of
increases of approximately 15 percent in 2014 and 2015, the timeliness of project completion is
critical, and this route creates a scenario that does not meet the need of the proposed project.

In addition, crossing Lake Sakakawea presents some significant engineering challenges. The
line would have to be placed at significant depths in the lake and would require specialized
equipment that is normally used for ocean work and not available within the region. This would
add significant costs and logistical issues to the project. For these reasons, this north corridor
was eliminated from further consideration.

An additional macro-corridor that was considered and subsequently eliminated included a
corridor that would have extended westward from the existing Charlie Creek Substation. This
corridor would cross a significant distance of very rough terrain with limited access for structure
placement. It would also cross significant areas of the LMNG and increase overall project
length. This corridor would increase costs and create logistical obstacles for the project.
Therefore, it was eliminated from further consideration.
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Another corridor evaluated and eliminated connected the Leland Olds Station to the Neset
Substation by routing a 345-kV line around the east side of Lake Sakakawea. Leland Olds
Station is located near Stanton, North Dakota approximately 18 miles east of AVS. This corridor
would extend northward towards Minot, connecting at the existing Logan Substation, extending
westward to connect with the proposed Tande Substation, and finally terminating at the existing
Neset Substation. This alternative would cross the Missouri River, be adjacent to significant
U.S. Department of the Interior, Fish and Wildlife Service (USFWS) refuge complexes, and
cross hundreds of miles of the Missouri Coteau region that includes significant wetland resources
and migratory waterfowl nesting and stopover habitat. Although the electrical delivery capacity
of this alternative to the Tioga area is similar to the alternatives being carried forward, this
alternative would not address the added load-serving capacity in McKenzie County and
Alternatives C, D, or E would still be required to meet the overall project purpose and need. As
a result of the additional infrastructure required, length of line, and the potential for additional
environmental consequences, this alternative was eliminated from further consideration.

All routes considered would cross the Missouri River and/or Lake Sakakawea. In addition,
several of the corridors eliminated would cross significant areas of topographic relief with
limited access, as well as more remote, undisturbed natural areas. The construction of the AVS-
to-Charlie Creek-to-Judson-to-Tande-to-Neset 345-kV transmission lines with associated
substations and interconnections was determined to best satisfy the project’s purpose and need.

One alternative to constructing and operating the single 345-kV North Killdeer Loop circuit
between the Red and Blue substations would be to construct two parallel 345-kV lines between
the Charlie Creek Substation and the Blue Substation. These parallel lines would follow the
proposed alignment of Alternative C between the Charlie Creek and Blue substations. This
alternative would provide adequate power delivery to McKenzie County. The primary obstacle
for construction of two parallel lines from Charlie Creek Substation to the Blue Substation would
be their placement on USFS managed lands east of U.S. Highway 85 and east of the Theodore
Roosevelt National Park (TRNP). To maintain power delivery in the event that one line fails as
part of a catastrophic event or natural disaster, such as tornadoes or icing, the two circuits would
need to be constructed on separate poles on separate alignments. The separation between the
lines would need to be a minimum of 150 feet—centerline to centerline (NERC, 2014). Two sets
of structures would increase the visual impact of the project, and in addition, it is likely that one
set would be located outside the USFS preferred utility corridor (as considered in the Northern
Great Plains Management Plan Revision FEIS [USFS, 2001]) along the east side of U.S.
Highway 85. Furthermore, the terrain east of U.S. Highway 85, which cuts into the Little
Missouri River Valley, would force a second parallel line up to higher ground adjacent to the
road corridor causing the second line to be more visible from the TRNP and the USFS
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designated Roadless areas (Lone Butte and Long X Divide).® North of this area, the parallel
lines would also cross LMNG parcels that were avoided or minimized in the routing of
Alternative C as a single 345-kV line. Most notably, a parallel line further east of the
Alternative C alignment would extend into the Lone Butte designated Roadless area and would
not be consistent with USFS management activities for that area. Additionally, having two 345-
kV lines within relative proximity increases the risk of regional power delivery failure to this
critical area from a catastrophic event.

214 New 500-kV Line AVS to Williston Area to Neset

Several alternatives were considered that evaluated constructing a 500-kV line. These included a
single 500-kV line within a retained macro-corridor or a combination of single 345-kV lines
between AVS and Charlie Creek and Judson and Tande along with a single 500-kV line between
Charlie Creek and Williston to provide additional capacity within the service area. While the
construction of a 500-kV line could address the system capacity needs of the project purpose and
need, no other 500-kV facilities are present in North Dakota. Thus, development of a 500-kV
line would require significant expansion and possible relocation of numerous substations
throughout the area to accommodate the 500-kV transformers and other equipment, including
AVS, Charlie Creek, and Judson, which increase project cost and timeline. In addition,
constructing a 500-kV line would require a larger ROW and increased tower height.
Construction of 500-kV facilities was eliminated from further consideration because of the
increased environmental impact, cost, and schedule.

2.15 Additional Generation

The results of the power supply study (IS, 2011) indicate that sufficient regional electrical
generation is available to serve the region. However, limited transmission capacity prevents it
from being accessible to serve the regional demand. As a result, additional generation is not
required, nor would it meet the purpose and need for the project. The IS did indicate, however,
that between 2012 and 2016 several local distribution transmission line projects will be required
to correct deficiencies at specific locations. In addition, the study notes that voltage support,
provided through new generation, would be required at strategic locations to prevent any
interruptions of service on the existing transmission lines that would result from the increased
thermal loading because of voltage or current flow fluctuations on the lines due to the increasing
electrical demand. In response to those studies, Basin Electric is developing the Pioneer
Generation Station, near Williston and the Lonesome Creek Station, near Alexander to provide
the necessary voltage support during periods of peak demand in the region.

* See Section 3.1.2 for a discussion of the visual simulation conducted for this area and potential visual
impacts of the proposed transmission line.
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Phase | of both projects includes a 45-MW simple cycle combustion turbine that was brought
online in 2013. Phase Il of both projects consists of placing two additional 45-MW simple cycle
combustion turbines at each location. At the present time, the Pioneer Phase Il project is
operational, while Lonesome Creek Station Phase Il is under construction and expected to begin
initial commercial operations in December 2014. These projects, consisting of approximately
270 MW of capacity, are needed to protect the reliability of power delivery and load-serving
capacity in the region of the proposed AVS to Neset Transmission Project. Further, because
these facilities are intermediate and peaking resources that can chase load, they are ideal for
addressing the immediate power needs in this area and providing reliable peaking power for the
whole IS once the AVS to Neset Transmission Project is completed. This is an ideal
complementary form of generation to any additional wind generation that is added to the IS in
the future. Because most of the new load in northwest North Dakota is of a 24-hour-a-day, 7-
days-a-week, 365-days-a-year variety, wind is a not an available option to supply this new load.
Thus, complementary generation such as natural-gas-combustion-turbines would also need to be
developed along with the available wind resources.

Further, this new generation would avoid and displace portable generation and combustion-
engine-driven oil and gas extraction engines at the wells. It would also hasten the capture of
more of the natural gas at the well-heads, and avoid both the flaring and release of natural gas
during the oil extraction process.

New generation built to serve the growing load on the IS since 2000 has been almost exclusively
wind and natural gas, including:

= More than 700 MW of new wind generation capacity owned or purchased through
power-purchase contracts by Basin Electric

= Approximately 300 MW of natural-gas-combined-cycle generation owned and
operated by Basin Electric that began commercial operation in August 2012 near
White, South Dakota

= Approximately 380 MW of natural-gas-combustion-turbine generation owned and
operated by Basin Electric near Groton, South Dakota, and Culbertson, Montana

The purpose of the AVS to Neset Transmission Project is to increase high voltage transmission
line system reliability and the transmission load-serving capacity in the region. Once the AVS to
Neset Transmission Project is completed, new additional natural-gas-peaking power would
become more readily available to all IS customers, not just the customers in northwest North
Dakota. As such, development of additional generation, without considerable additional
transmission capacity, would not meet the regional load requirements. Except for voltage
support type projects, sufficient regional electrical generation is available to serve the region.
However, limited transmission capacity prevents it from being accessible to serve the regional

2-24



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

demand. As a result, additional generation is not sufficient to meet the purpose and need for the
project, and was therefore dropped from further consideration.

2.1.6 Alternative C Variations

To address the concerns of USFS and commenters regarding the potential impacts of the Project
to LMNG, an additional alternative was evaluated that would double circuit a portion of
Alternative C along the U.S. Highway 85 corridor (see Figure 2-1).

This modification of Alternative C investigated the potential to double circuit the proposed 345-
kV line with an existing Western 230-kV line located within the U.S. Highway 85 corridor area.
Double-circuiting focused on the area of the Little Missouri River Badlands.

While different voltages, the 345-kV Basin Electric line and the Western 230-kV line would
provide system redundancy and back up for each other. Double-circuiting these lines present the
potential for both lines to be out of service at the same time as a result of maintenance
requirements, a weather event, or other circumstances. Basin Electric and Western are required
to comply with the reliability standards of the NERC/MRO (see Chapter 1). A loss of both lines
to the load centers near Watford City and Williston, North Dakota, would result in interruptions
to large numbers of electrical customers. To prevent such reliability failures, the MRO standard
for reliability limits the length of double circuit segments of transmission lines to less than 1 mile
for any transmission segment.*

One option for double-circuiting in this area was to relocate the alignment of Alternative C to
follow the alignment of the existing 230-kV line and rebuild the existing 230-kV line as a double
circuit 345/230-kV line. This alternative was eliminated from consideration for several reasons.

= The existing 230-kV line could not be taken out of service to allow construction of
the double circuit line, requiring the new line to be constructed while the existing line
was still energized. Such construction poses considerable safety risks and therefore
significantly increases construction time and cost.

= The double-circuit structures would be approximately 25 feet taller than the single
circuit 345-kV structures and approximately 50 to 60 feet taller than the existing 230-
kV structures and increase potential visual impacts, particularly for the TRNP, which
the existing line crosses.

* MRO standard TPL-503-MRO-01, System Performance
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Figure 2-1: Alternative C Variations
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= While double circuiting the line segment through the Little Missouri River Badlands
would address considerations of impacts to USFS and the U.S. Department of the
Interior, National Park Service (NPS) lands, it would not be viable because the
modification would not be compliant with MRO standards as noted above.

Consideration was also given to building a new 345/230-kV double-circuit line parallel and
adjacent to the existing Western 230-kV line. This option would avoid the construction
difficulties and safety concerns with construction in an energized transmission ROW and also
enable the Western line to stay in service until construction was completed. At that time, with
Alternative C completed, it would be possible to take the 230-kV line out of service for a short
period to transfer it to the new double-circuit structures. The portion of the existing 230-kV line
transferred could then be removed and the ROW restored. This alternative was also eliminated
from further consideration because of potential impacts associated with acquiring and
constructing a new ROW across the TRNP and associated impacts from removal of the existing
line. The new double-circuit line would also be considerably taller (approximately 50 to 60 feet)
than the existing 230-kV structures, contributing to greater visual impacts.

Finally, construction of several miles of a 345/230-kV double circuit line along the alignment of
Alternative C within the U.S. Highway 85 corridor was considered. For this modification,
Alternative C would be constructed along the proposed alignment, but would include double-
circuit structures for several miles in the U.S. Highway 85 corridor. Following construction, the
230-kV line corresponding to the section of double-circuit 345/230-kV line would be transferred
to the 345-kV structures. These structures would need to be approximately 25 feet taller than the
single circuit 345-kV structures. Once transferred, the 230-kV structures would be removed and
the ROW restored. This modification was also eliminated from further consideration because it
would not meet the overall purpose and need for the project of increasing system reliability
because it would fail to meet MRO standard TPL-503-MRO-01. This standard requires that a
double-circuit transmission line be less than 1 mile long to maintain system reliability. These
system reliability standards would apply to both Western’s 230-kV line and the 345-kV line
proposed by Basin Electric. In addition, this option would have an additional administrative
burden under the Federal Land Policy Management Act, which governs the issuance and
management of ROWs on federal public lands.”

> According to Section 507 of the Federal Land Policy Management Act [43 U.S. C. 1767] (b), where a ROW
has been reserved, the Secretary shall not take any action to terminate or otherwise limit the use of that ROW
without the consent of the head of such department or agency [in this case the Department of Energy]. NPS would
need the consent of the Department of Energy to modify Western’s ROW under this alternative. Neither NPS nor
Western has requested this.

2-27



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

Additional Alternative C Variations

In the Little Missouri River Badlands area, the alignment of Alternative C would cross
approximately 2.6 miles of LMNG within the U.S. Highway 85 corridor. Several commenters
expressed concern for the potential visual impacts of locating Alternative C along the east side of
the highway, while a Western 230-kV line currently exists along the west side of the highway.

In response to these concerns, variations of double-circuit and parallel alignments and
configuration of Alternative C were considered in this limited area where the line crosses LMNG
lands to better compare and assess the potential impacts, including visual impacts. Those
variations are described below.

Alternative C is located on the east side and parallel to U.S. Highway 85 for approximately 1
mile in T147N; R99W; Section 24. The area in Section 24 is a topographical ridge that separates
two large drainages; the larger basin to the west represents a much larger viewshed from a
highway traveler’s perspective. To the east of U.S. Highway 85, the drainage is much smaller
and falls to the east prior to turning north toward the Little Missouri River. Immediately on the
west side of the highway there is a generally flat area approximately 700 feet wide that is
occupied by U.S. Highway 85, the USFS Summit Campground and Trailhead Park, and
Western’s existing north to south aligned 230-kV transmission line. Immediately west of this
area the topography falls off quickly in a large heavily eroded area of the Little Missouri River
Badlands. Conversely, the east side of the highway looks into the side-hill of the engineering cut
created in the construction of the highway grade.

Three variations of a proposed double-circuit alignment are possible in this area. A map of the
double circuiting is shown on Figure 2-2. For simplicity, only the east side double circuiting is
visually depicted on the figure. Alignments on the west side of U.S. Highway 85 would follow
the existing Western 230-kV line.

The three variations that were evaluated to possibly minimize the visual impacts to LMNG lands
are described as follows. Each of these variations involved less than 1 mile of double circuit to
remain compliant with MRO reliability requirements. A double-circuit segment could be
constructed on the west side of U.S. Highway 85 that would eliminate the need for any structures
on the east side of the highway for this particular segment. The second variation to Alternative C
would be to place a single circuit 345-kV line parallel to the existing 230-kV segment on the
west side of U.S. Highway 85. Under this scenario, no structures would be placed on the east
side of the segment in question. The single circuit structures would not require the additional 25
foot structure height. However because there is insufficient room between the existing 230-kV
line and the existing U.S. Highway 85 Highway, the parallel 345-kV alignment would be
required to be constructed to the west of the existing 230-kV line. To accomplish this, the
proposed 345-kV line would pass over the existing 230-kV line and the corresponding structure
height would be increased approximately 20 feet. This alternative would require an additional
150 feet of ROW within the USFS Summit Campground and Trailhead Park.
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Figure 2-2: Alternative C-1

Alternative C - Revision A - East Side Double Circuit

The west side double-circuit and west side single-circuit alternatives present additional
construction, engineering, operational safety complexities, increased costs, and visual impacts
that are not present on the east side alternative. Therefore these alternatives were considered but
dismissed from further consideration.

A third variation considered included constructing Alternative C along the proposed alignment
east of U.S. Highway 85, using double-circuit structures for approximately 1 mile. Following
completion of construction, the corresponding section of Western’s 230-kV line along the west
side of the highway would be relocated onto the 345/230-kV double circuit structures. This
variation of Alternative C was retained for further consideration in the FEIS and is discussed in
Section 2.4.2.
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2.1.7 Undergrounding All or Portions of Transmission Line

Underground construction of electricity transmission lines, particularly extra high voltage lines®
is generally considered as part of the evaluation of project alternatives for the routing and
development of new EHV transmission lines. Construction of underground transmission lines
has been effectively used for many years in a number of specific applications and circumstances
around the country. These applications include:

= areas of considerable congestion where new, undeveloped ROW is unavailable or so
limited that the reduced ROW width for undergrounding presents not just a viable
alternative, but in many cases, the only practical alternative;

= areas where height restrictions (such as on or around airports) prevent use of
overhead lines;

= areas of considerable visual sensitivity (such as nationally designated scenic resources
or National Register historic structures) where overhead lines would significantly
impact the visual setting of the area; and

= areas of significantly elevated land values where large portions of the additional costs
of underground construction can be off-set by significant reductions in overall project
cost obtained through the use of much narrower ROW.

The AVS to Neset Transmission Project area in North Dakota presents none of these challenges
or constraints. While there are areas with height restrictions, these have been easily avoided
through route development. Additionally, areas of scenic value would be crossed by the
proposed project and may affect certain viewsheds but others can be avoided. The abundance of
open, undeveloped land creates no compelling reason to consider underground construction and
its associated costs, challenges, and impacts; therefore, undergrounding has not been considered
as a viable alternative for this project.

2.2 FEDERALLY PREFERRED ALTERNATIVE

NEPA requires that the lead federal agency identify a preferred alternative. As the lead federal
agency, RUS’ preferred alternative is shown in Figure 2-3 and is described in more detail below
as Alternative C. The preferred alternative is consistent with the purpose and need of the
proposal and complies with applicable laws and regulations. Route characteristics and potential
impacts of each of the alternatives are discussed in more detail in Chapter 3.

RUS concluded that Alternative C is the preferred alternative because it best meets the project’s
stated purpose and need while minimizing or mitigating potential impacts. This project is critical
to serve the growing load of electric consumers in western North Dakota and eastern Montana in

® Extra high voltage are defined as transmission lines of 230 kV or above.
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the vicinity of the Bakken oil fields. The preferred alternative best meets both the capacity needs
(a forecasted load of 909 MW expected to occur by 2018-2019 winter season) and reliability
standards (adequacy and security). Given the possibilities of transmission line outages and the
required application of NERC/MRO standards, a looped system like the one provided by
Alternative C is much more reliable than either a double-circuit transmission line as presented in
Alternative D or two parallel lines as presented in Alternative E. It is likely that over time an
event, like a tornado in summer or icing in the winter, will occur in the area of the proposed
lines. While it is less likely that such an event would affect a single area when it occurs, it is
likely to take out a portion of the double-circuit line (Alternative D) or both the parallel lines
(Alternative E). Such a loss of both 345-kV lines to the load centers near Watford City and
Williston, North Dakota, would result in interruptions to large numbers of electrical customers.
In contrast, with the looped system proposed under Alternative C, the likelihood of a severe
event resulting in an outage of both 345-kV lines proceeding northward would be greatly
reduced because the critical high-voltage lines are not on common structures or near each other.
This aspect of Alternative C, as well as the fact that it is the lowest cost alternative, were
significant considerations in identifying it as the preferred alternative. Further Alternative C
presents geographical separation that provides for future growth in western McKenzie County.

Western and USFS concur with RUS’ selection of Alternative C as the preferred alternative.
Concurrence of both agencies is dependent on the proponent implementing all mitigation
measures outlined in Appendix A and obtaining a SUP from USFS for portions of the line that
cross the LMNG.

23 ENVIRONMENTALLY PREFFERED ALTERNATIVE

According to 40 CFR 1505.2(b), the agency shall identify which alternative is considered to be
“environmentally preferable.” In the case of the AVS to Neset Transmission Project,
Alternative D is considered the environmentally preferable alternative. Alternative D was
determined to be environmentally preferable because it would impact the least acreage of any of
the action alternatives, which implies that it would have the fewest environmental impacts. In
addition, this alternative would have no impacts on TRNP. However, Alternative D does not
meet the overall project purpose and need as well as Alternative C and thus was not selected as
the agency preferred alternative.

24  ALTERNATIVES CONSIDERED IN THE FEIS

NEPA requires that an EIS consider a full range of alternatives to the proposed action and fully
evaluate all reasonable alternatives. The EIS must also consider the no-action alternative. For
the AVS to Neset Transmission Project, alternatives consist of individual route segments that,
when combined, form various complete route alignment alternatives within each macro-corridor
between the proposed endpoints. Figures 2-3, 2-4, and 2-5 show the individual, 1,000-foot-wide
alternative route corridors located within the 6-mile-wide macro-corridors that were identified
for the proposed project after consideration of several macro-corridors and numerous route
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corridors within each retained macro-corridor. Appendix D describes the route development
process and routing principles used to develop alternative route corridors for the project.

Two route alternatives were identified and evaluated in the DEIS. Initially, these alternatives
were identified as two separate route alternatives for the construction and operation of a new
345-kV line. With the increase in load forecast requirements for the area, these two alternatives
were combined into a single alternative consisting of numerous line segments and
interconnections to both the existing and new substations necessary to meet the project purpose
and need. Each alternative route segment is defined as a 150-foot-wide ROW within a larger
1,000-foot-wide route corridor. It is likely that as the project continues to be developed,
conditions will be identified or encountered during survey, engineering, ROW acquisition, and
construction, and the Public Service Commission may require changes (should the project be
approved) that may necessitate Basin Electric that make adjustments to these route segments or
substation locations. These adjustments would address specific localized conditions,
circumstances, and landowner requests not readily apparent as part of the route development and
environmental review process and would not be anticipated to result in substantial (if any)
additional or different impacts. Any adjustments would generally be intended to reduce overall
environmental impacts, reduce project inconvenience to landowners, and/or protect public safety.
To the extent these adjustments have been identified during the environmental review process
the revised alignment and its characteristics and potential impacts are assessed in this FEIS. A
detailed description of the alternatives is provided below. Table 2-1 summarizes the various
components of each of the alternatives for the AVS to Neset Transmission Project, and includes
a comparison of costs for each alternative.
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Table 2-1: Components of Project Alternatives
Alternative C | Alternative D Alternative E
Transmission Line Segments Kilovolts Miles Miles Miles
AVS Substation to Red Substation 345 45 45 45
Red Substation to Charlie Creek Switchyard 345 21 21 21
Red Substation to Killdeer South Switchyard 345 N/A 24 24
Charlie Creek Substation to Blue Substation 345 51 N/A N/A
Red Substation to White Substation 345 27 27 54
White Substation to Blue Substation 345 36 36 72
Blue Substation to Western's 230-kV Line 230 10 10 10
Blue Substation to Judson Substation 345 24 24 24
Judson Substation to Williston Substation 230 2 2 2
Judson Substation to Tande Substation 345 61 61 61
Tande Substation to Neset Substation 230 1 1 1
Total miles 278 251 314
Substations/Switchyards
Acres Acres Acres
AVS Substation (345kV) Existing 19 19 19
Red Substation (345kV) Proposed 12 12 12
Charlie Creek Substation (345/230/115kV) Existing 10 10 10
White Substation (345/115kV) Proposed 12 12 12
Blue Substation (345/230/115kV) Proposed 25 25 25
Judson Substation (345/230kV) Proposed 12 12 12
Williston Substation (230/115kV) Existing 9 9 9
Tande Substation (345/230kV) Proposed 12 12 12
Neset Substation (230/115kV) Existing 8 8 8
Killdeer South Switchyard (345kV) Proposed N/A 12 12
Cost Analysis
Total Cost Transmission $352 million $374 million $399 million
Total Cost Substation $155 million $188 million $188 million
Total Project Cost $507 million $562 million $587 million
Incremental Cost from AlternatveC | | emeeee- $55 million $80 million
Discussion: Preferred Removed from | Removed from
based on consideration consideration due
higher due to failure to | to failure to
reliability achieve stated | achieve stated
rating at a purpose and purpose and need
lower cost, need due to due to lower
provides lower reliability | reliability and
future growth and redundancy at
redundancy at | much higher cost
higher cost
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24.1 No-action Alternative

Under the no-action alternative, the AVS to Neset Transmission Project would not be
constructed. The existing environment within the project area would remain the same and no
land would be used for transmission lines, facilities, or substations. The no-action alternative
does not meet the identified purpose and need for the project. Under this alternative, it is
expected that load growth will increase beyond the load-serving capacity of the existing
transmission system for the Williston/Tioga region by 2016, resulting in transmission system
reliability issues and violating the criteria established by NERC for transmission reliability in the
region. Moreover, if the transmission lines are not built, it is probable that oil and gas operations
would develop alternative sources of electrical power, including the use of diesel generators,
which could potentially lead to greater environmental impacts.

24.2 Alternative C

Alternative C includes approximately 278 miles of transmission line, including 265 miles of new
345-kV transmission line and 13 miles of new 230-kV line, five new substations and additional
equipment, but no expansion, to four existing substations (see Figure 2-3). Alternative C
includes the following characteristics with each segment color coded on Figure 2-3:

= 45 miles of 345-kV transmission line connecting the existing AVS Substation to a
new Red Substation near Killdeer (light blue), including 2.3 miles immediately west
of AVS Substation where the proposed line would be double circuited” with an
existing line to facilitate future coal mine operations

= 21 miles of 345-kV transmission line connecting the new Red Substation to the
existing Charlie Creek Substation (brown)

= 27 miles of 345-kV transmission line connecting the new Red Substation to the new
White Substation and 36 miles of 345-kV transmission line connecting the White
Substation to the new Blue Substation (yellow)

= 51 miles of 345-kV transmission line from the Charlie Creek Substation to the Blue
Substation (dark blue)

= 24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

” Midwest Reliability Organization (MRO) standard TPL-503-MR0O-01, System Performance, Section R1.2
provides for a variance from the 1 mile limitation on double circuiting on a case-by-case basis, including at
substation entrances as in this case.
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Figure 2-3: Proposed Alternative C for AVS to Neset Transmission Project

>

Miles

-

o

Fart UnionjTrading'P
IS
T

!
1
1

i
1

!
:

=

1
E

Spring Brook

Golden|
Valley |

rnegarde

McKenzie

Theodo

_Existing Charlie Creek 345-kV
HEL L i

Existing Neset 230-kV. SubslatiJn
Y Proposed Tande!345-kV-Substation «

Epping

illiston 230-kV Substatio

Watferd'C

|
|

Rooseveity

Williams

‘_._u‘llhit'e_Earlh

i Palermo
i Stanley=" s
i

i

I

A

]

I
Mountrail |
|
i

Ward

Douglas

IRy

|
S
1]

M. Proposed White{3451KV, Substation

| Proposed Red 345-kV Substation

)
a3
[
\

\

Killdeer

un| enter
ut ———.ﬂ

LEGEND
4 Existing Substation

Existing 230-kV Transmissian Lines
Ay Cerps of Engineers

I National or State Park.
National Wildiife Refuge

+—+—+ Existing Charlie Creek to AVS 345-kV Line

National Grassland

I Tribal Lands

BLM Lands

State Boundary

"] County Boundary
Municipal Areas

— Blue Substation to Judson Substation
s Blue Substation to Western's 230-kV Line

= Judson Substation to Williston Substation
1o Tande

to Neset

Alternative Route C

AVS Substation to Red Substation

Red Substation to Charlie Creek Substation

= * Red Substation to White Substation to Blue Substation
= Charlie Creek Substation to Blue Substation

Judsen
Tande
A Proposed Substation

Basin Electric Power Cooperative
Antelope Valley Station to Nesct
345-kV Transmission Project
Alternative C Alignment

Revised Ageil 04, 2011

e NGAtl DUk OIS, ESrT, Basit ELGCinc, DU & McDotenl.

2-35



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

= Two 230-kV single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

= 2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

= 61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)

= 1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Judson, Tande, and Blue 345/230-kV Substations

The proposed Judson and Blue substations would be constructed to interconnect the proposed
345-kV lines to Western’s Williston Substation and to Western’s Williston to Charlie Creek
230-kV transmission line along U.S. Highway 85 south of the Missouri River, respectively.
Basin Electric’s Tande Substation would be constructed to interconnect the 345-kV transmission
system to the existing 230-kV system at Basin Electric’s Neset Substation located near Tioga.
The Judson and Tande substations would each occupy approximately 12 acres of land. The Blue
Substation consists of both 345/230-kV and 345/115-kV equipment, therefore a 25 acre parcel
would be required.

Red, White, and Blue 345/115-kV Substations

To interconnect the proposed 345-kV lines into the local 115-kV system and serve the load
demands of the Williston Load Pocket and surrounding area, three new 345/115-kV substations
would be constructed along the 345-kV system (Figure 2-3). The Red Substation would be
located near Killdeer. The White Substation would be located north of the Red Substation, east
of Watford City. The Blue Substation would be located south of the Missouri River. The Red
Substation and White Substation would occupy approximately 12 acres of land each. The Blue
Substation site would be approximately 25 acres because it would also include a 345/230-kV
component as noted above.

Route Alignment

The alignment for the 345-kV lines and associated facilities are shown on Figure 2-3.
Throughout the environmental review process, Basin Electric continued engineering
development of the project and worked with agencies and landowners to address potential
project-related concerns. As final design, ROW acquisition, and construction progress, Basin
Electric will continue to work with agencies and landowners to address site-specific concerns.
Minor adjustments are likely to occur, which would be designed to address concerns and
minimize overall impacts, resulting in few if any changes to the potential impacts of the project.
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Alternative C-1—East Side Double Circuit

A variation to a short section of the Alternative C alignment along U.S. Highway 85 was retained
to address USFS and commenter concerns for the LMNG. Basin Electric would construct the
proposed project along the proposed alignment of Alternative C on the east side of U.S. Highway
85 as a 345/230-kV double-circuit line for approximately 1 mile (Figure 2-2). After completion
of project construction for all of Alternative C, including both the AVS to Neset and North
Killdeer Loop 345-kV lines, expected to be in service the end of 2016, approximately 1 mile of
Western’s existing 230-kV line on the west side of U.S. Highway 85 would be transferred to the
Basin Electric 345/230-kV line section. Double circuit structures would be approximately 25
feet taller than single circuit 345-kV structures. The Western 230-kV line would then be
energized on the new double circuit configuration. The section of Western’s existing 230-kV
transferred to the east side structures would be removed from the USFS Summit Campground
and Trailhead Park and the area would be restored to its previous use. Energizing the 230-kV
segment of the double-circuited line and removal of Western’s abandoned 230-kV line segment
would occur in 2017.

24.3 Alternative D

Alternative D is similar to Alternative C with the primary differences being the construction of a
345/345-kV double-circuit lines north of Killdeer for 63 miles to the Blue Substation, the
additional Killdeer South 345-kV Switchyard, a 345-kV transmission line connection between
the Red Substation and the Killdeer South Switchyard, and no line construction between the
existing Charlie Creek Substation and the new Blue Substation. Alternative D would include
construction of approximately 251 miles of transmission line beginning at the AVS Substation
and ending at the Neset Substation, including 13 miles of new 230-kV line and 238 miles of new
345-kV transmission line, of which 65.3 miles would be 345/345-kV double-circuit. Alternative
D would also include construction of five new substations, one switchyard, and additional
equipment but no expansion to the four existing substations. Alternative D includes the
following characteristics with each segment color coded on Figure 2-4:

= 45 miles of 345-kV transmission line connecting the existing AVS Substation to a
new Red Substation near Killdeer (light blue), including 2.3 miles immediately west
of AVS substation where the proposed line would be double circuited with an
existing line to facilitate future coal mine operations

= 21 miles of 345-kV transmission line connecting the Red Substation to the existing
Charlie Creek Substation (brown)

= A new Killdeer South Switchyard south of Killdeer along Basin Electric’s existing
AVS to Charlie Creek 345-kV transmission line
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Two 345-kV single-circuit transmission lines running parallel for approximately 12
miles between the Red Substation and the new Killdeer South Switchyard (blue)

27 miles of 345/345-kV double-circuit transmission line connecting the Red
Substation to the new White Substation and 36 miles of 345/345-kV double-circuit
transmission line connecting the White Substation to the new Blue Substation
(yellow)

24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

Two 230-kV, single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)

1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Additional substation facilities for Alternative D would be the same as those discussed
previously for Alternative C.
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Figure 2-4: Proposed Alternative D for AVS to Neset Transmission Project
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24.4 Alternative E

Alternative E would include constructing two parallel 345-kV lines between the Red and Blue
substations, along the eastern corridor. Alternative E would be the same as Alternative D with
the primary difference being the construction of two parallel 345-kV transmission lines north of
Killdeer for 63 miles rather than a double-circuit 345/345-kV line proposed as part of Alternative
D. Alternative E would include construction of approximately 314 miles of transmission line
beginning at the AVS Substation and ending at the Neset Substation, including 13 miles of new
230-kV line and 301 miles of new 345-kV transmission line, of which 126 miles (63 miles times
two) would be two single-circuit 345-kV parallel lines. Alternative E would also include
construction of five new substations, one switchyard, and additional equipment but no expansion
to four existing substations. Alternative E includes the following characteristics with each
segment color coded on Figure 2-5:

= 45 miles of 345-kV transmission line connecting the AVS Substation to a new Red
Substation near Killdeer (light blue), including 2.3 miles immediately west of the
AVS Substation where the proposed line would be double circuited with an existing
line to facilitate future coal mine operations

= 21 miles of 345-kV transmission line connecting the Red Substation to the existing
Charlie Creek Substation (brown)

= A new Killdeer South Switchyard south of Killdeer along Basin Electric’s existing
AVS to Charlie Creek 345-kV transmission line

= Two 345-kV single-circuit transmission lines running parallel for approximately 12
miles between the Red Substation and the new Killdeer South Switchyard (blue)

= 27 miles of two single-circuit parallel 345-kV transmission lines connecting the Red
Substation to the new White Substation and 36 miles of two single-circuit, parallel
345-kV transmission lines connecting the White Substation to the new Blue
Substation (yellow)

= 24 miles of 345-kV transmission line from the Blue Substation to the proposed
Judson Substation (dark green)

= Two 230-kV single-circuit transmission lines running parallel for 5 miles connecting
the Blue Substation to Western’s 230-kV transmission line (orange)

= 2 miles of 230/115-kV double-circuit transmission line connecting the proposed
Judson Substation to the Williston Substation (light green)

= 61 miles of 345-kV transmission line connecting the proposed Judson Substation to
the proposed Tande Substation, approximately 31 miles of which would be double-
circuited with a MWEC 115-kV line associated with other regional improvement
projects (pink)
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Figure 2-5: Proposed Alternative E for AVS to Neset Transmission Project
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= 1 mile of 230-kV transmission line connecting the proposed Tande Substation to the
Neset Substation (purple)

Additional substation facilities for Alternative E would also be the same as those discussed
previously for Alternative C.

25 ELEMENTS COMMON TO ALL ACTION ALTERNATIVES

There are several elements common to each of the alternatives, including various transmission
line components, substation components, construction techniques, and operation and
maintenance procedures. These items are discussed in more detail below.

251 Transmission Line Characteristics

The proposed 345-kV, single-circuit transmission line would be constructed using single-pole or
H-frame self-supporting structures within a 150-foot-wide ROW. Double-circuit 345/345-kV,
345/115-kV, and 230/115-kV lines would be constructed using single-pole, self-supporting
structures. Detailed construction access considerations and construction techniques are
described further in the following sections. Several transmission line structure types would be
necessary to address the various voltages, terrain, and connector scenarios included as part of
different components of the proposed project. A summary of Basin Electric’s proposed structure
characteristics for each of these structure types is provided in Table 2-2. Structures proposed for
this project by Basin Electric are shown in Figures 2-6 through 2-11.

Project construction and design would meet the requirements of the National Electrical Safety
Code (NESC)-Heavy Loading District, RUS design criteria (USDA, 2009a), and other applicable
local or national building codes (Institute of Electrical and Electronics Engineers Standards
Association, 2012). The Heavy Loading District refers to those areas (including North Dakota)
that are subject to severe ice and wind loading. Minimum conductor clearance is measured at the
point where conductor sag is in closest proximity to the ground. The proposed transmission line
would be constructed with clearances that exceed standards set by NESC.
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Table 2-2: AVS to Neset Transmission Project Typical Structure Design
Characteristics
345kV
Description of Design 345kV 230/115kV 345/115kV 230kV H-Frame 345/345kV
Component® (Fig 2-6) (Fig 2-7) (Fig 2-8) (Fig 2-9) (Fig 2-10) (Fig 2-11)

Conductor size (inches) 1.8 1.345/1.108 1.8/1.108 1.345 1.8 1.8
ROW width (feet) 150 100 150 100 150 150
Typical minimum and
maximum span distance 650-1,100 700-900 650-1,000 650-950 900-1,000 650-1,000
between structures (feet)?
Average span (feet) 900 800 800 800 1,000 900
Minimum and maximum 100-130 97-127 115-145 70-110 80-100 100-155
structure height (feet)
Average height of 115 112 130 95 90 130
structures (feet)
Average number of 6 6.5 6.5 6.5 55 6
structures per mile
Temporary disturbance
per structure (acre)’ 0.4 0.4 0.4 0.4 0.4 0.4
Temporary disturbance 4.0 4.0 4.0 4.0 4.0 4.0
per mile (acre)
Permanent disturbance 0.0003 0.0002 0.0003 0.0002 0.0004 0.0003
per structure (acre)
Minimum conductor-to-
ground clearance to
agricultural lands, rural 30 26 30 26 30 30

roads, and paved
highways at 100 degrees
Celsius (feet)

Minimum conductor-to-
ground clearance to
railroads at 100 degrees
Celsius (feet)

As required by specific railroad

& Actual span distance will vary depending on topography.

b Angle and dead-end structures (for longitudinal stability) would be constructed with concrete foundations. Guy wires
would not typically be required.

¢ Single pole tangent structures would be freestanding on concrete foundations. H-frame tangent structures would

likely be directly embedded into the ground.
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Figure 2-6: 345-kV Single Circuit Structure
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Figure 2-7: 230/115-kV Double Circuit Structure
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Figure 2-8: 345/115-kV Double Circuit Structure

115KV | 345KV
’__.7’ 0:_‘ 7 :1__‘
——ql'F-_='
© 4'-0 140
=f3
_
[Ty
(o]
L 180" | 160"
l | !
| .
E g
‘C."
U
&
' am | "
[ 14-0 _‘ '_ 14-0 _‘
LIJ |— B
© — j
2 E
r.'“:
=1 =
-I [ ]
| =
nl|=
]
2 |
(4]
t
Q@
)
'R — GRADE
ot 2 e~

BASIC 345/115KV

DOUBLE CIRCUI

STRUCTURE

AVERAGE SPAN ~ B0D'

2-46



Antelope Valley Station to Neset Transmission Project

Final EIS

May 2014

Figure 2-9:

230-kV Single Circuit Structure
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Figure 2-10: 345-kV Single Circuit H-Frame Structure

BASIC 345KV SINGLE CIRCUIT
H—FRAME STRUCTURE

AVERAGE SPAN = 1000'

4= 14'-0" 4'-0 14'-0
4'-0" 4'-0"
i F==|:'|| TFl i
=)
|
)
3 | ‘?
=t
i
| 1
|
e
] L
= 1]
[ = b=l
fa =L
(a4
=T
(N8 |
- ] =
o |
|2 ! !
w e )
z | &
]
42
L]
=T
v
ale — GRADE
1 1 — — yd
i T Ty R
el
7| =
™| =
1

2-48



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

Figure 2-11: 345/345-kV Double Circuit Structure
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25.2 Transmission Line and Substation Construction

Pre-construction Activities

Basin Electric and/or its contractors would perform engineering surveys prior to construction of
the transmission line. These surveys would consist of centerline location, profile, and access
surveys. Pre-construction surveys would likely coincide with other pre-construction activities.

Geotechnical studies would be conducted along the transmission line route to determine
engineering requirements for structures and foundations. Truck-mounted augers would be
transported to selected locations to drill small-diameter boreholes, and borehole cuttings would
be analyzed to determine specific soil characteristics. These activities would be conducted after
harvest to minimize impacts on agricultural fields. Minimal land disturbance (approximately
400 square feet) would be anticipated for each geotechnical boring site. Additionally, small
access trails may be required for some of the boring locations.

Approximately ten temporary construction material and equipment laydown areas would be used
for the duration of construction. Figure 2-12 shows the location of proposed material laydown
areas that have been identified. These laydown areas would be approximately 5 acres.

Where feasible, construction laydown areas are typically located at previously disturbed or
developed locations such as vacant lots, existing utility yards, or parking lots to avoid or
minimize impacts on sensitive resources. If existing yard locations are not available, preferred
locations for yards would be undeveloped areas, such as grazing or cropland that are cleared and
flat; have all-weather access; and do not contain streams, wetlands, or other environmentally
sensitive resources. Laydown yards would typically consist of flat or gently sloping lands where
construction material would be placed on pallets or cribbing. It is expected that these areas
would not require removal of vegetation or topsoil and would require minimal if any re-grading.
Laydown areas would be returned to pre-construction conditions upon completion of the project.

Vegetation removal within the ROW is anticipated to be minimal throughout a large portion of
the project, especially in rangeland and cropland areas. In more forested portions of the ROW,
trees and shrubs would be removed if they interfere with construction activities or the safe and
reliable operation of the transmission line. Vegetation would be removed at ground level to
provide access to the ROW. Disposal of trees and shrubs would be consistent with the
landowner’s wishes, permitting requirements, and all state waste management regulations. It is
expected that the woody species removed would be replaced at a minimum 2:1 ratio. Final
replacement species and quantities would be determined after a tree and shrub inventory has
been completed on the final alignment and would be stipulated for the project through the
NDPSC’s siting process.
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Figure 2-12: Temporary Construction Material and Equipment Laydown Areas
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Transmission Structure Site Preparation

Transmission structure site clearing is expected to be minimal over a large portion of the project
because much of the ROW would be located across rangeland, grasslands, or agricultural areas.
In these areas, site leveling is expected to be minimal. In areas of difficult terrain, structure
location sites may require more extensive leveling using bulldozers or front-end loaders to
ensure the safe operation of equipment. In areas where access is extremely difficult, structure
placement would be performed through the use of helicopters. All blading and leveling would
occur within the boundary of the ROW throughout the length of the project. Soil removed
during leveling of structure sites would be stockpiled nearby and replaced following
construction. Disturbed ground would be re-graded to as close to pre-construction condition as
appropriate for stabilization and revegetated or approved for tillage depending on
pre-construction land use.

Structure holes would be drilled by truck-mounted auger or power auger at identified structure
locations along the length of the ROW. Total land disturbance at each structure location would
vary depending on location (i.e., level terrain versus steep, rugged terrain) and structure type.
All disturbances related to the boring of structure holes would be confined to the ROW.

Structures used for the project would be either directly imbedded into the ground or bolted on
reinforced poured concrete foundations. Determinations on whether a structure would be
directly imbedded into the hole or require a foundation would be based on access, terrain, and
soil conditions. Between 1,465 and 1,835 structures (depending on the alternative) would be
used for the proposed project, with an average of approximately six structures per mile.

Structure Assembly and Erection

Structure components such as pole segments, davit arms, hardware, and insulators would be
brought to the structure site via truck and assembled on-site. Davit arms, insulators, and other
components would be attached to the structure while on the ground. The bottom section of the
structure would be placed into the boreholes and backfilled or bolted onto reinforced foundations
using cranes or large boom trucks. In areas of very rough terrain that are inaccessible or have
limited accessibility, such as those areas around the Little Missouri River or Missouri River
Badlands, some aerial placement of structures by helicopter may be required. The upper sections
of the structure would then be bolted onto the lower section. Structure setting activities would be
done within the boundaries of the ROW. Conductor pulling may require some work outside of
the permanent ROW but within the area of the construction easement.
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Stringing and Tensioning of Conductors

Following structure erection, crews would install the conductor wires, overhead groundwire
(OHGW), and an optical groundwire (OPGW) using conductor stringing sheave blocks and line
pulling and tensioning equipment. The conductor, OHGW, and OPGW are kept under tension
during the stringing process to keep the conductor clear of energized circuits, the ground, and
obstacles that could damage the conductor, OHGW, and OPGW surfaces.

Pulling and tensioning sites are typically located at 8,000 to 9,000-foot intervals or at angle point
structures. Sites along tangent structures are located within the construction ROW; those at
angle points typically are located partially outside of the permanent ROW. Stringing equipment
consists of wire pullers, tensioners, conductor OHGW and OPGW reels, and sheave blocks.
After the conductors, OHGW, and OPGW are pulled for a section of line, they are tightened or
sagged to the required design tension in compliance with the NESC. The process is repeated
until the OPGW and conductors are pulled through all sheaves. Conductor stringing also
requires access to each structure for securing the conductor to the insulators, OHGW, or OPGW
to each structure, once final line sag is established.

For public safety and property protection, temporary wooden guard structures would be used to
provide temporary support when stringing conductors, OHGW, and OPGW across existing
power lines, roads, highways, railroads, and other linear obstacles. The structures would be
removed when stringing is complete; the guard structure holes would be backfilled and the sites
would be reclaimed. All temporary wooden guard structures would be installed within the
transmission line ROW. Pipeline crossings would be identified on construction plans and would
be visibly marked in the field. Matting would be installed across pipeline ROWSs as necessary to
allow equipment to safely cross these areas. Following construction, matting would be removed
and the area restored. All utilities would be located and marked through the North Dakota One
Call service. Additional measures that would be implemented for the project for public health
and safety are discussed in Appendix A of this document.

Structure Site Access and Traffic

Construction crews would gain access to the ROW from public roads and section line trails, as
well as within the transmission ROW itself in areas with no public access. Access for line
construction would be by truck within the ROW. Structures located along section lines would be
accessed from section line roads and trails where possible. These construction access trails
would be temporary, two-track limited maintenance passageways requiring minimal, if any,
leveling, temporary culverts, or other improvements to access structure locations. The exception
would be on the LMNG where permission would need to be obtained from USFS to access any
trails or roads that exist along section lines. New surface access roads are not anticipated for a
majority of the line; however, they may be required in certain areas with no access. Access in
areas with steep or rugged terrain, particularly near the Little Missouri River and associated
tributaries would likely be gained using helicopters and would not require additional new roads.
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Existing construction access trails would be rehabilitated after construction to comparable or
better conditions than they were prior to construction activities. New construction access trails
would be restored to the natural condition of the surrounding area (see Appendix A). Gates
installed to facilitate access and keep livestock from roaming on-site during the construction
process would be left in place, with landowner concurrence, following construction of the line.
Fences and gates removed during the construction process would be replaced or rebuilt following
completion of construction.

Temporary overland access would be used in areas not accessible by local roadways or section
line trails with the exception of the LMNG. If possible, access through cultivated fields would
be done during the non-growing season. If crop damage occurs, landowners would be
compensated for loss of crops.

Temporary overland access routes would result in temporary disturbance and compaction of soil
and vegetation. Vegetation along these routes would recover quickly, as no grading would be
required. Landowners would be compensated for temporary overland access routes.

Substation/Switchyard Construction Procedures

Construction procedures for all the new 345/230-kV and 345/115-kV substations and 345-kV
switchyards would be essentially the same, except for the specific equipment installed. Each site
would be approximately 12 acres, except for the Blue Substation which would actually be two
adjacent substations (345/230-kV and 345/115-kV), requiring 25 acres. Additional land around
each substation/switchyard would be acquired for buffer with adjacent lands and to provide
space for transmission line connections. Following survey and staking of the site, erosion
control best management practices (BMPs) would be followed. Site access would be developed,
including installation of culverts in adjacent road drainage ditches for installation of a gravel
driveway. No clearing of forested areas is anticipated for any of the substation/switchyard
locations. The site would be graded and fenced. Concrete pads and footings for equipment
would be installed. Aggregate would be spread throughout the fenced area. Equipment would
be delivered to the site and generally stored inside the fenced area, although some materials may
need to be stored on the property outside the fence due to size or safety considerations.
Equipment such as circuit breakers, bus work, capacitors, and dead-ends would be assembled
and installed. Transformers, where required, would be delivered to the site and installed.
Substation/switchyard control house and supervisory control and data acquisition equipment
would be installed. Upon completion of construction activities, disturbed areas outside the fence
would be restored and erosion control measures removed.
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Construction Schedule and Projected Workforce

Although construction would occur over 2 years, individual crews may be required for only a
few months in a particular construction area before moving out to another area on a subsequent
phase of the project. Additionally, construction would not be confined to one area or
community, but workers would be spread out over 278 miles in four crews of approximately 50
workers each, for a total of 200 workers.

Right-of-way and Property Issues

Basin Electric’s Lands and Right-of-Way Division is responsible for acquiring easements for the
project. Due to the tremendous increase in development across this region, Basin Electric has
been obtaining easements where possible prior to approval of the final route. During the
easement process, landowners are contacted to request permission for property boundary,
biological, terrain mapping, and archeological surveys. The survey permit form is not an
easement and not all properties would require all types of surveys.

During the easement process, Basin Electric staff provides landowners ample time to review and
comment on the easement location. Landowners are compensated for the easement and any
damages to existing crops or other property features, potential future years of agricultural
impacts from the transmission ROW, and transmission structures on the property.

26  TRANSMISSION LINE MAINTENANCE AND OPERATION

Continued access to the transmission line ROW would be needed following construction to
conduct periodic inspections, perform routine maintenance, and repair any damage to the
transmission line or structures. Maintenance activities would be limited to the ROW where
possible, and would be in accordance with all local, state, and federal regulations and permits.
Landowners would be compensated for any damages occurring during routine maintenance,
inspections, or repairs.

Substations would be subject to regular inspections to ensure equipment is in good working order
and the area is neat and tidy. Faulty or worn equipment would be repaired or replaced. Trash
would be collected and properly disposed of off-site. Fluid levels in transformers would be
monitored remotely by system operators and would be regularly checked and transformers would
be inspected for leaks. Batteries for emergency back-up operations would be inspected, fluid
levels checked, and replaced as necessary. In the event of system disturbances, equipment would
be inspected and reset as necessary. Any potential security concerns such as damage to the
fence, exterior lighting, or locks would be addressed. The control house would be kept clean and
in good structural and visual condition. All maintenance and operations activities would occur
within the fenced area of the substation.
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2.7 PROCEDURES FOR MINIMIZING ENVIRONMENTAL IMPACT DURING
CONSTRUCTION, OPERATION, AND MAINTENANCE

Numerous BMPs and mitigation measures have been incorporated into the development and
construction of the proposed project to protect environmental and human resources. These
measures are varied and may be intended to address specific resource concerns, be more general
in nature, or address multiple areas of concern for different resources. Minimizing measures
range from avoiding sensitive resources during project and route development to conditions for
restoring the project ROW following construction. BMPs that have been identified to date and
would be implemented as part of the project are discussed in Appendix A of this document.
Other mitigation measures would continue to be evaluated and considered throughout the design,
ROW acquisition, permitting, and construction processes.
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3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

Overview

This chapter describes the existing environmental resources that could be affected by the project
and the potential impacts that the project alternatives would have on those resources. Generally,
the proposed action defines the project area considered; however, that area may change based on
specific affected resource conditions—these resource-specific areas are referred to as study
areas. The affected environment and potential impacts are determined through research and field
observations along the proposed transmission line routes and at the substation sites by
environmental specialists and from information provided in agency and public comments.
Desktop analyses and field surveys of the proposed action were conducted during the fall of
2011 and spring of 2012. For each resource, potential mitigation measures to reduce or avoid
impacts are also identified as well as those impacts that are unavoidable even after
implementation of mitigation.

Affected Environment

NEPA requires that the environment of the area to be affected or created by the alternatives
under consideration is sufficiently described (40 CFR 1502.15). The “Affected Environment”
section describes the resources that could be affected by the implementation of the proposed
action. The resource descriptions provided in this section serve as the baseline from which to
evaluate the potential impacts of the proposed action.

The resources that could be affected by the project include the following:

= Aesthetics and visual resources

= Air quality and greenhouse gases (GHGS)

= Geology and soils

= Water resources, including groundwater, surface water, and floodplains

= Biological resources, including vegetation, wildlife, wetlands, and threatened and
endangered species

= Cultural resources

= Land use

= Socioeconomics

= Environmental justice populations

= Recreation and tourism
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= |nfrastructure and transportation
= Public health and safety

= Noise

Environmental Effects

The “Environmental Effects” section analyzes both beneficial and adverse impacts that would
result from implementing any of the alternatives considered. NEPA requires agencies to assess
the direct, indirect, and cumulative impacts of its proposed action. Direct impacts are those that
are caused by the proposed action and happen at the same location and time. Indirect impacts are
those impacts that happen later in time and/or further removed from the proposed action, but are
still reasonably foreseeable. Cumulative impacts are defined as the “impact on the environment,
which results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or
person undertakes such other actions” (40 CFR 1508.7). Cumulative impacts are discussed in
Chapter 4 of this document.

To determine whether an action has the potential to result in significant impacts, the context and
intensity of the action must be considered. Context refers to area of impacts, timing, and the
duration. Intensity refers to the severity of the impact. Intensity definitions have been developed
to assess the magnitude of effects for all of the affected resource categories resulting from
implementing the proposed action. Context in terms of duration of impact are estimated as either
short term or long term. The definitions of intensity and duration are specific to each resource
evaluated, and are described in Table 3-1.

For purposes of this FEIS, impacts resulting from the project have been quantified, to the extent
possible, based on a proposed alternative’s route alignment and associated 150-foot-wide ROW.
Additional impacts from substation construction, operation, and maintenance, as well as
temporary off-ROW impacts associated with access roads and construction material laydown
yards are also discussed. Temporary construction easements outside the ROW may also be
required, particularly for pulling conductor at an angle location. However, the locations of these
requirements, while minor, temporary and having minimal impact, would be determined during
final design, and while discussed in the FEIS, have not been quantified.
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Table 3-1: Context and Intensity Definitions by Resource Area
Context
(Duration) Low Intensity Moderate Intensity High Intensity

AESTHETICS AND VISUAL RESOURCES

Short term:
During
construction
period

Long term:
Life of the line
(50 years)

Proposed changes could attract
attention but would not
dominate the view or detract
from current user activities.

Proposed changes would
attract attention, and
contribute to the landscape,
but would not dominate.
User activities would remain
unaffected.

Changes to the characteristic
landscape would be considered
significant when those changes
dominate the landscape and
detract from current user
activities.

AIR QUALITY AND GREENHOUSE GAS EMISSIONS

Short term:
During
construction
period

Long term:
Life of the line
(50 years)

The impact on air quality
associated with emissions from
the operation, maintenance and
construction is measureable,
but localized and small such
that emissions do not exceed
USEPA's de minimis criteria for
a general conformity analysis,
or the USEPA mandatory
reporting threshold for GHG
emissions.

The impact on air quality
would be measurable and
primarily localized, but have
the potential to result in
regional impacts. Emissions
of criteria pollutants
associated with operation,
maintenance and
construction would be at the
USEPA'’s de minimis criteria
levels for general conformity
analysis and the USEPA
mandatory reporting
threshold for GHG
emissions.

The impact on air quality would
be measurable on a local and
regional scale. Emissions from
operation, maintenance and
construction are high, such that
they would exceed USEPA’s

de minimis criteria levels for a
general conformity analysis and
the USEPA mandatory reporting
threshold for GHG emissions.

GEOLOGY AND SOILS

Short term:
During
construction
period

Long term:

Life of the line
(50 years)

Disturbance to geology or soils
from construction and operation
would be detectable but
localized and discountable.
Erosion and/or compaction
would occur from construction
and operation in localized
areas. Landslide hazard
potential would be of little
consequence.

Disturbance would occur
over a relatively wide area
from construction and
operation of the project.
Impacts to geology or soils
would be readily apparent
and result in short-term
changes to the soil character
or local geologic
characteristics. Erosion and
compaction impacts would
occur over a wide area.
There would be an
increased risk of increased
landslides.

Disturbance would occur over a
large area from construction and
operation of the project. Impacts
to geology or soils would be
readily apparent and would result
in short-term and long-term
changes to the character of the
geology or soils over a large area
both in and out of the project
boundaries. Erosion and
compaction would occur over a
large area. There would be a
high risk landslide hazard.
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Context
(Duration) Low Intensity Moderate Intensity High Intensity

WATER RESOURCES

Groundwater
Short term: Impacts would result in a Impacts would result in a Impacts would result in a change
During detectable change to water change to water quality that | to water quality that would be
construction quality, but the change would would be readily detectable readily detectable and over a
period be expected to be small, of little | and relatively localized. large area. Impacts would result
consequence, and localized. Change in water quality in exceedance of state water

) Impacts would quickly become would persist; however, it quality standards as set forth by
Long term: undetectable. State water would not exceed state the Standards of Quality for
l(‘éf(ge)?g;?se) line quality standards would not be water quality standards as Waters of the State — NDAC 33-

exceeded as set forth by the
Standards of Quality for Waters
of the State—-NDAC 33-16-02.1.

set forth by the Standards of
Quality for Waters of the
State — NDAC 33-16-02.1or
impair designated beneficial
uses of a waterbody.

16-02.1 and/or would impair
designated beneficial uses of a
waterbody.

Surface Water

Short term: The effect on surface waters The effect on surface waters | The impact would cause a
During would be measurable or would be measurable or measurable effect on surface
construction perceptible, but small and perceptible and could alter waters and would modify
period localized. The effect would not the physical or chemical physical or chemical
alter the physical or chemical characteristics of the surface | characteristics of the surface
) characteristics of the surface water resource to an extent | water. The impact would be
Long term: water or aquatic influence zone | requiring mitigation, but not substantial and highly noticeable.
ng of the line resource. to large areas. The The character of the surface
(50 years) functions typically provided water or aquatic influence zone
by the surface water or would be changed so that the
aquatic influence zone functions typically provided by
would not be substantially the surface water or aquatic
altered. influence zone would be
substantially altered.
Floodplains
Short term: Impacts would result in a Impacts would result in a Impacts would result in a change
During detectable change to natural change to natural and to natural and beneficial
construction and beneficial floodplain values, | beneficial floodplain values floodplain values that would have
period but the change would be that would be readily substantial consequences on a
expected to be small, of little detectable and relatively regional scale. Location of
) consequence, and localized. localized. Location of operations would increase risk of
Long term: There would be no appreciable | operations in floodplains flood loss including impacts on
Life of the line increased risk of flood loss could increase risk of flood human safety, health, and
(50 years) including impacts on human loss including impacts on welfare.

safety, health, and welfare. human safety, health, and

welfare.
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Context
(Duration) Low Intensity Moderate Intensity High Intensity

BIOLOGICAL RESOURCES

Vegetation
Short term: Impacts on native vegetation Impacts on native vegetation | Impacts on native vegetation
Lasting less would be detectable but would be detectable and/or would be measurable and
than two discountable, and would not measurable. Occasional extensive. Frequent disturbances
growing alter natural conditions disturbance to individual of individual plants would be
seasons measurably. Infrequent plants could be expected. expected, with negative impacts
disturbance to individual plants | These disturbances could to both local and regional
) could be expected, but without affect local populations population levels. These
?ngrfe%ﬁ or affecting local or range-wide negatively, but would not be | disturbances could negatively
than tv?/o 9 population stability. Infrequent expected to affect regional affect local populations, and
. or insignificant one-time population stability. Some could affect range-wide
growing disturbance to local populations | impacts might occur in key population stability. Some
seasons could occur, but sufficient habitats, but sufficient local impacts might occur in key
habitat would remain functional habitat would remain habitats, and habitat impacts
at both the local and regional functional to maintain the could negatively affect the
scales to maintain the viability viability of the species both viability of the species both
of the species. Opportunity for locally and throughout its locally and throughout its range.
increased spread of noxious range. Opportunity for Opportunity for increased spread
weeds would be detectable but | increased spread of noxious | of noxious weeds would be
discountable. There would be weeds would be detectable measurable and extensive.
some minor potential for and/or measurable. There There would be major potential
increased spread of noxious would be some moderate for increased spread of noxious
weeds, as defined by North potential for increased weed as defined by North
Dakota. spread of noxious weeds as | Dakota.
defined by North Dakota.
Wwildlife
Impacts on native species, their | Impacts on native species, Impacts on native species, their
Short term: habitats, or the natural their habitats, or the natural | habitats, or the natural processes

Lasting one to
two breeding
seasons,
depending on
length of
breeding
season

Long term:
Lasting

beyond two
breeding
seasons

processes sustaining them
would be detectable, but
discountable and would not
measurably alter natural
conditions. Infrequent
responses to disturbance by
some individuals could be
expected, but without
interference to feeding,
reproduction, resting, or other
factors affecting population
levels. Small changes to local
population numbers, population
structure, and other
demographic factors could
occur. Sufficient habitat would
remain functional at both the
local and range-wide scales to
maintain the viability of the
species.

processes sustaining them
would be detectable and/or
measurable. Occasional
responses to disturbance by
some individuals could be
expected, with some
negative impacts to feeding,
reproduction, resting,
migrating, or other factors
affecting local population
levels. Some impacts might
occur in key habitats.
However, sufficient
population numbers or
habitat would retain function
to maintain the viability of
the species both locally and
throughout its range.

sustaining them would be
detectable, and would be
extensive. Frequent responses to
disturbance by some individuals
would be expected, with negative
impacts to feeding, reproduction,
or other factors resulting in a
decrease in both local and
range-wide population levels and
habitat type. Impacts would
occur during critical periods of
reproduction or in key habitats
and would result in direct
mortality or loss of habitat that
might affect the viability of a
species. Local population
numbers, population structure,
and other demographic factors
might experience large changes
or declines.
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Context
(Duration) Low Intensity Moderate Intensity High Intensity
Wetlands
Short term: The effect on wetlands would The impact would cause a The impact would cause a
Lasting less be measurable or perceptible, measurable effect on one of | measurable effect on two or
than two but small in terms of area and the three wetlands indicators | more wetlands indicators (size,
growing the nature of the impact. A (size, integrity, connectivity) | integrity, connectivity) or a
seasons small effect on size, integrity, or | or would result in a permanent loss of large wetland
connectivity would occur; permanent loss of wetland areas. The impact would be
) however, wetland function acreage over small areas. substantial and highly noticeable.
M' would not be affected and However, wetland functions | The character of the wetland
l_ha:rzlrtlv%()longer natural restoration would occur | would not be adversely would be changed so that the
. if left alone. affected. functions typically provided by
growing the wetland would be
seasons substantially altered.
Special Status Species
Short term: Impacts on sensitive species, Impacts on sensitive Impacts on sensitive species,
Lasting one their habitats, or the natural species, their habitats, or the | their habitats, or the natural
breeding processes sustaining them natural processes sustaining | processes sustaining them would
season would be detectable, but them would be detectable be detectable, and would be
discountable and would not and/or measurable. Some permanent. Substantial impacts
) measurably alter natural alteration in the numbers of on the population numbers of
M' conditions. Infrequent sensitive or candidate sensitive or candidate species, or
tg}s/g?]g one responses to disturbance by species, or occ_asional an impact on the populatiqn
breeding some |nd|V|duaI§ could be responses _to disturbance by numt_;ers of_any federally I_|sted _
ceasons expected, but without some individuals could be species, or interference with their

interference to feeding,
reproduction, resting, or other
factors affecting population
levels. Small changes to local

population numbers, population

structure, and other
demographic factors might

occur. However, some impacts

might occur during critical
reproduction periods or
migration for a species, but
would not result in injury or
mortality. Sufficient habitat

would remain functional at both
the local and range-wide scales

to maintain the viability of the
species. No take of federally
listed species or impacts to

designated critical habitat would
be expected to occur. Impacts

would likely result in a may
affect, unlikely to adversely
affect determination.

expected, with some
negative impacts to feeding,
reproduction, resting,
migrating, or other factors
affecting local population
levels. Some impacts might
occur in key habitats.
However, sufficient
population numbers or
habitat would remain
functional to maintain the
viability of the species both
locally and throughout its
range. No mortality or injury
of federally listed species
would be expected;
however, some disturbance
to individuals or impacts to
potential or designated
critical habitat could occur.
Impacts would likely result in
a may affect, unlikely to
adversely affect
determination.

survival, growth, or reproduction
would be expected. There would
be direct or indirect impacts on
candidate or sensitive species
populations or habitat, resulting
in substantial reduction to
species numbers, take of
federally listed species numbers,
or the destruction or adverse
modification of designated critical
habitat. Impacts would like result
in an adverse effect
determination.
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Context

(Duration) Low Intensity Moderate Intensity High Intensity
LAND USE
Short term: Other than at the footprint of Previous land uses (e.g. More than 25 percent of the
During project features (transmission agriculture, grazing, oil and project area (transmission ROW,
construction tower structures, substations, gas development and substations, access roads, etc.)
period access roads, etc.) previous potential CH4 gas would require a change in land
land uses would continue development) would be ownership through purchase or

L term: without interruption. Existing diminished or required to condemnation. All land use (e.g.
|_'0_fng$.|' land uses such as agriculture, change on a portion of the agriculture, grazing, oil and gas
(SIS;earS ine grazing, oil and gas project area in order to be development and potential CHa

development, and potential
methane (CH.) gas
development may experience
temporary construction-related
disturbances and intermittent,
infrequent interruptions due to
operation and maintenance.
There would be no conflicts with
local zoning.

compatible with the project.
Only a few parcels within the
project area would require
zoning changes to be
consistent with local plans.
Some parcels within the
project area (transmission
ROW, substation, access
roads, etc.) may require a
change in land ownership
through purchase or
condemnation.

gas development) on these
parcels would be discontinued.
Most parcels of land within the
project area would require zoning
changes to be consistent with
local plans.

SOCIOECONOMICS

Short term:
During
construction
period

Long term:
Life of the line

(50 years)

A few individuals, groups,
businesses, properties or
institutions would be impacted.
Impacts would be minor and
limited to a small geographic
area. These impacts are not
expected to substantively alter
social and/or economic
conditions.

Many individuals, groups,
businesses, properties or
institutions would be
impacted. Impacts would be
readily apparent and
detectable across a wider
geographic area and could
have a noticeable effect on
social and/or economic
conditions.

A large number of individuals,
groups, businesses, properties or
institutions would be impacted.
Impacts would be readily
detectable and observed, extend
to a wider geographic area,
possibly regionally, and would
have a substantial influence on
social and/or economic
conditions.

ENVIRONMENTAL JUSTICE

Short term:
During
construction
period

Long term:
Life of the line

(50 years)

A few environmental justice
communities would be
impacted, and impacts would be
limited to a small geographic
area. Additionally, impacts on
these communities would not be
high and adverse, and would
not be experienced
disproportionately when
compared to other communities
in the study area.

Many environmental justice
communities would be
impacted across a wider
geographic area. Impacts
would be adverse, but not
necessarily high.
Environmental justice
communities would possibly
be disproportionately
affected when compared to
other impacted communities
in the study area.

A large number of environmental
justice communities would be
impacted in a wider geographic
area. Impacts would be high and
adverse and would affect more
environmental justice
communities than other
communities in the study area
(disproportionate impact).
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Context
(Duration) Low Intensity Moderate Intensity High Intensity

RECREATION AND TOURISM

Recreation—Developed and Undeveloped Recreational Facilities
(only for NPS-, BLM-, or USFS-developed recreational areas if applicable)

Short term:
During
construction
period

Long term:
Life of the line

(50 years)

There would be partial site

closures to protect public safety.

The same site capacity and
visitor experience would remain
unchanged after construction.

There would be complete
site closures to protect
public safety. However, the
sites would be reopened
after activities occur. There
could be slightly reduced
site capacity. The visitor
experience would be slightly
changed but would still be
available.

All developed site capacity would
be eliminated because
developed facilities would be
closed and removed. Visitors
would be displaced to facilities at
other regional or local locations
and the visitor experience would
no longer be available at this
location.

Recreation—Use

Short term:
During
construction
period

Long term:
Life of the line

(50 years)

The impact would be detectable
and/or would only affect some
recreationalists. Users would
likely be aware of the action but
changes in use would be slight.
There would be partial area

closures to protect public safety.

The impact would be readily
apparent and/or would affect
many recreationalists.

Users would be aware of the
action. There would be
complete area closures to
protect public safety.
However, the areas would
be reopened after activities
occur. Some users would
choose to pursue activities
in other available local or
regional areas.

The impact would affect the
majority of recreationalists in the
area. Users would be highly
aware of the action. All
recreational areas would be
closed or eliminated. Users
would choose to pursue activities
in other available local or
regional areas and completely
avoid the area.

INFRASTRUCTURE AND TRANSPORTATION

-The transportation system in the project area includes state and local roadways (including rural roads and

private/public off-road ones), railroads, and airports.

-Waterways are not considered for this project.
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Context

(Duration) Low Intensity Moderate Intensity High Intensity
Short term: Negligible increase in daily Detectable increase in daily | Extensive increase in daily traffic
During traffic volumes resulting in traffic volumes (with slightly | volumes (with reduced speed of
construction perceived inconvenience to reduced speed of travel) travel) resulting in an adverse
period drivers but no actual disruptions | resulting in slowing down change in level of service to
to traffic. traffic and delays, but no worsened conditions.
change in level of service.

Long term:
Life of the line | Perceived inconvenience to Extensive service disruptions
(50 years) drivers due to routine Short service interruptions (temporary closure of one day or

inspections by small vehicles or
pickup trucks.

(temporary closure for a few
hours) to roadway and
railroad traffic.

more) to roadways or railroad
traffic.

Permanent physical change in
transportation system

Permanent change in traffic
patterns along primary roadways
including U.S. Highway 85, U.S.
Highway 2, ND State Highway
200 and ND State Highway 40
with an adverse change in level
of service to worsened
conditions.

Infrequent but extensive
operation delays and/or
disruptions (temporary closure of
one day or more) to roadways or
railroad during sporadic “heavy-
work” event (flatbed trucks and
cranes for tower or transmission
line replacement) associated with
the transmission lines long-term
maintenance program.

PUBLIC HEALTH AND SAFETY

Short term:
During
construction
period

Long term:
Life of the line
(50 years.)

Construction of the proposed
project would not result in (1)
exposure of contaminated
media to construction workers
and/or (2) incidents associated
with the installation of the
transmission line and
supporting infrastructure.

Operation of the proposed
project would not result in an
increase of EMF levels that
would rise to a level of concern
with regard to public health and
safety.

Construction of the
proposed project may result
in exposure of contaminated
media by construction
workers either through the
disturbance of hazardous
materials and/or chemical
spills. The potential for
incidents associated with the
installation of the
transmission line and
supporting infrastructure
increases.

Operation of the proposed
project would increase EMF
levels, but not to a level that
would adversely affect public
health and safety.

Construction of the proposed
project would result in exposure
of contaminated media by
construction workers either
through the disturbance of
hazardous materials and/or
chemical spills. Incidents
associated with the installation of
the transmission line and
supporting infrastructure would
likely result.

Operation of the proposed
project would increase EMF
levels to a level high to adversely
affect public health and safety.
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Context
(Duration) Low Intensity Moderate Intensity High Intensity
NOISE
Short term: Noise impacts could attract Noise impacts would attract | Impacts on the characteristic
During attention, but would not attention, and contribute to soundscape would be
construction dominate the soundscape or the soundscape, but would considered significant when
period detract from current user not dominate. User activities | those impacts dominate the
activities. would remain unaffected. soundscape and detract from
current user activities.
Long term:
Life of the line
(50 years)

3.1 AESTHETICS AND VISUAL RESOURCES
3.11

Aesthetics can be defined as a mix of landscape character, the context in which the landscape is
being viewed, and the scenic integrity of the landscape. Landscape character encompasses the
patterns of landform (topography), vegetation, land use, and aquatic resources (i.e., lakes,
streams, and wetlands). The visual character is influenced by natural systems as well as by
human interactions and use of land. In natural settings, visual character attributes are natural
elements, whereas in rural or pastoral/agricultural settings, attributes may include manmade
elements such as fences, walls, barns and outbuildings, infrastructure (roads, utility poles,
radio/cellular towers, water towers), and occasional residences. In a more developed setting, the
visual character may include buildings, groomed lawns and landscaping, pavement (sidewalks
and roads), and more extensive utility infrastructure. Scenic integrity is the degree from which
the landscape character deviates from a natural, natural-appearing landscape in line, form, color,
and texture. In general, natural and natural-appearing landscapes have the greatest scenic
integrity. As manmade incongruities are added to the landscape, the scenic integrity is
considered diminished.

Affected Environment

Regional Setting

The project area is located in the northwest corner of North Dakota and contains portions of two
ecoregions: the Northwestern Glaciated Plains Ecoregion and the Northwestern Great Plains
Ecoregion. Within these major ecoregions there are numerous smaller physiographic ecoregions
(see Section 3.3, Geology and Soils for further descriptions). The Northwestern Glaciated Plains
Ecoregion is located north of Lake Sakakawea and the Northwestern Great Plains Ecoregion
encompasses the area south of Lake Sakakawea (Bryce et al., 1998). Different ecoregions within
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the project area inherently mean the project area contains a diversity of topographic features and
associated visual landscapes.

Description of the Natural Setting

Within the project area, there are two state parks, one national grassland (consisting of numerous
tracts), and one national park offering designated scenic areas within their boundaries. In
addition, the Lewis and Clark National Historic Trail and Auto Route run throughout the study
area. TRNP, LMNG (owned by USFS), Lewis and Clark State Park, and Little Missouri State
Park offer scenic trails and views within their boundaries. Killdeer Mountain Four Bears Scenic
Byway (ND State Highway 22), the Lewis Clark National Historic Trail Auto Route (Highways
1804 and 1806 near Lake Sakakawea), and TRNP-North Unit Scenic Byway (located off of U.S.
Highway 85) provide scenic views of the rural landscape in the central section of the project
area.

The project area can generally be divided into three regions based on similar visual
characteristics and geographic reference to Lake Sakakawea. These regions are referred to as the
southern (areas south of Lake Sakakawea), central (areas west of Lake Sakakawea), and northern
(areas north of Lake Sakakawea) portions of the project area. Lake Sakakawea, an impoundment
of the Missouri River, extends east-west through the central portion of the project area. It
provides a good reference point to separate the different ecoregions and their visual
characteristics within the project area.

Topography in the southern part of the project area is gently rolling to level, with few trees and
sparse wetlands. The landscape can be described as a mosaic of agricultural fields and rolling
prairie, with areas of grazing along steeper slopes. Although lack of woody vegetation tends to
enable long and wide views, topographical features and elevation changes provide screening and
visual barriers throughout the landscape. Rural homesteads and human influences are scattered
throughout the area (see Figures 3-1 and 3-2). Figure 3-2 is located near the southwest corner of
Lake Sakakawea, where the transition to high elevations can be seen in the background.

The central portion of the project area is approximately 20 to 25 miles southwest of Lake
Sakakawea and is located in the “bend” of the project area. Areas around the Little Missouri
River and southwest of Lake Sakakawea consist of deep, highly-eroded canyons and badlands
with heavily-wooded draws (Figure 3-3), compared with the eastern portion of the project area,
which exhibits more rolling agricultural terrain. Typical of a badlands landscape, this area
includes grassy ridgelines or butte-like hills and color-banded mounds (USFS, 2001).

The central portion of the project area contains a section of the North Dakota Badlands, TRNP
(including a scenic road), LMNG (part of the Dakota Prairie National Grasslands), and Little
Missouri State Park. The badlands geographic area includes approximately 573,700 acres of
National Forest System lands of the LMNG (USFS, 2001).
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Figure 3-1: Cropland and Rolling Prairie Topography South of Lake Sakakawea

Figure 3-2:  Area Southwest of Lake Sakakawea (Killdeer Mountains in
Background)
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Figure 3-3:  Central Project Area: West of Lake Sakakawea (Little Missouri
Badlands)
%

Lands within the LMNG throughout the central project area have been assigned a visual
classification using the USFS Scenery Management System. The USFS Scenery Management
System provides a tool for managing scenic resources and is incorporated into forest plans to
determine the relative value and importance of scenery on National Forest System lands. The
process involves classifying landscapes, and setting goals and objectives for maintaining,
enhancing, restoring, and monitoring scenic integrity. Under the administration of USFS,
discrete units of the National Grasslands have been assigned scenic integrity objectives (S10s)
within the Northern Great Plains Management Plans Revision. SIOs guide the amount, degree,
intensity, and distribution of management activities needed to achieve desired scenic conditions.
SIO classifications range from very high to unacceptably low.
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These SIOs are the management objectives adopted through the approval of the Forest Land and
Resource Management Plan.® The LMNG areas within the project area are mostly classified as
having low SIOs; although there are areas with both moderate and high S10s (USFS, 2001).
National Grassland areas within the project area with moderate and high SIOs are primarily
found adjacent to or near TRNP-North Unit.

The northern portion of the project area transitions back to a rural agricultural setting similar to
the southern project area. Particularly north of the Little Missouri River and the Lewis and Clark
State Park, the landscape begins to flatten out and human influences become more abundant and
visible on the landscape (Figure 3-4).

Figure 3-4: Northern Project Area: North of the Little Missouri River

Description of the Built Environment

Rural homesteads are visible throughout much of the eastern and northern portions of the project
area, with fewer residences occurring in the more rugged, badlands areas around the Little
Missouri River and its tributaries. Incorporated towns and unincorporated communities also
occur as part of the manmade environment within the project area. Many of these towns and
small communities are experiencing rapid residential and commercial growth to support oil and
gas development activities in the region.

® Scenic integrity levels (SILs) are the proposed management objectives presented in the alternatives
development of the EIS. SILs become SIOs when the preferred alternative is selected. The SILs define the degrees
of acceptable deviation in form, line, color, and texture that may occur at any given time. SILs ranging from high to
low are assigned to all management areas. Usually they are described at the management prescription level. A
high SIL means human activity is not scenically evident, a moderate SIL describes a valued landscape character that
is slightly altered, and a low SIL indicates that a landscape is moderately altered.
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U.S. and state highways, county roads, and unpaved roads traverse the project area as part of the
built environment. Numerous overhead transmission and distribution lines also occur within the
project area. Western’s 230-kV transmission line that originates at Charlie Creek Substation
crosses the eastern boundary of the TRNP and scenic byway, as well as a tributary to the Little
Missouri River and U.S. Highway 85. The line continues to roughly parallel U.S. Highway 85
north for approximately 11 miles, before turning west to parallel ND State Highway 200 and
several other roads throughout the project area, crosses the Missouri River near Williston and
interconnects with the Williston 230-kV Substation.

Recent increases in oil and gas production in the project area have led to an increase in the
number of oil and gas wells, drill rigs, and associated equipment that are visible on the landscape
(Figure 3-5) and on local roads (Figure 3-6). The northwest corner of North Dakota is
particularly heavy in oil and gas production and currently has the highest concentration of sites
in the state. However, oil and gas production is increasing and expanding throughout the entire
project area and region. Due to the abundance of drilling, oil and gas sites frequent the
landscape within all areas of the project area.

Figure 3-5: Typical Oil and Gas Development Activities Visible on the Landscape
within the Project Area
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Figure 3-6: Traffic on Local Roads near Oil and Gas Development

Each oil well pad site incorporates between 5 and 7 acres of surrounding land and includes a drill
rig, pump jack, storage tanks, and gas flaring equipment on a gravel pad and containment berms
(Figure 3-7). Based on available data from the North Dakota Industrial Commission, there are
approximately 9 gas plants, 90 oil rigs, and 5,500 oil wells within the project area (North Dakota
Industrial Commission, 2014b). New oil well storage tank facilities, oil and natural gas
pipelines, gas processing facilities and associated industrial facilities have also been recently
constructed within the project area, with more of these currently under construction and
projected to be built in the future to support the expanding oil and gas industry in the Bakken oil
field. Oil and gas production activities have also led to the widespread development of
temporary employee housing, which generally consist of clusters of mobile home, recreational
vehicle (RV), or trailer units (Figure 3-8). These housing clusters are increasingly visible on the
landscape, mainly on the outskirts of established communities. Temporary housing is currently
giving way to more permanent apartment and other multi-family type housing, particularly in
and around rural communities where access to utilities is available. Such growth and
development is expanding into more rural areas, converting the visual character from
undeveloped landscapes to a more industrialized environment.
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Figure 3-7: Typical Oil Well Pad Site

Figure 3-8: Typical Temporary Employee Housing within the Project Area
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3.1.2 Direct and Indirect Effects

This visual impacts assessment focuses primarily on sensitive viewpoints that fall within the
viewshed of the proposed project facilities, and secondarily, on the general visual impacts of the
project on the visual character of the project area. Visual impact assessments consider the
current visual character of the area, the intrusive effect that project actions may have on that
visual character, and the ability of certain areas to absorb the changes in scenery without altering
the visual character of the area. The level of visual intrusion created by the project facilities will
be described with respect to the different distance zones, types of observers, and observation
points. Additionally, thresholds are used to assess the level of impacts each alternative would
have on visual resources. The context and intensity definitions established for this project are
described in Table 3-1.

Potential Viewers and Sensitivities

Many factors influence the visual impact of any project. It is important to consider the viewer,
including their expectations, activities, and frequency of viewing the line. Three types of
viewers have been identified within the project area. These include local residents, employees,
and recreational users. These three groups are discussed in more detail below.

Local Residents

Local residents are people who live in the project area of the proposed transmission line. Most
residents within the project area live on rural farmsteads with large viewsheds and may view the
line from their yards or homes, while driving on local roads, or during other activities in their
daily lives. The sensitivity of local residents to the visual impact of the line may be mitigated by
exposure to existing transmission lines and other dissonant features already within the viewshed.
Local residents can be highly sensitive to changes in the landscape that can be viewed from their
homes and neighborhoods.

Employees

Employees, the majority of whom work in the project area, primarily in the oil and gas or
agricultural industries, would experience the line as they commute and potentially from their
place of employment. Because many employees in the area live in temporary housing near oil or
gas wells, they are likely surrounded by industrial influences. As a result, employees are not
anticipated to have high sensitivity to a new transmission line near their place of work or within
the landscape.

Recreational and Traditional Users

Recreational users include local residents and tourists involved in recreational activities at North
Dakota Badlands, TRNP, LMNG, Lewis and Clark State Park and Little Missouri State Park,
Lewis and Clark National Historic Trial and Auto Trail Route, historic and cultural sites, and
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natural areas. Scenery and visual quality may or may not be an important recreational
experience for these viewers. For some recreational users, scenery is an important part of their
experience because their activities require attentiveness to views of the landscape for long
periods of time. Such viewers also may have a high appreciation for visual quality and high
sensitivity to visual change. However, changes to the visual landscape would only be recognized
by repeat visitors to the area. For traditional users, such as Native American tribes and groups
with an ethnographic affiliation to the areas of potential visual change, the preservation of
aesthetic aspects of the landscape quality may be of critical importance. Consultation with these
traditional users is ongoing. The consultation process, including a list of tribes contacted, is
presented in Chapter 7 of the FEIS. Visual impacts on important cultural and historical resources
are discussed in more detail in Section 3.6.

Scenic Integrity and Visual Absorption

Scenic integrity is the degree to which the character of a landscape does not deviate from the
natural or natural-appearing landscape in terms of line, form, color, and texture of the landscape.
In general, natural and natural-appearing landscapes have the greatest scenic integrity. As
incongruities are added to the landscape, the scenic integrity diminishes.

Some landscapes have a greater ability to absorb alterations with limited reduction in scenic
integrity. The landscape character and complexity, as well as environmental factors, influence
the ability of a landscape to absorb changes in landscape. A new transmission line next to an
existing line provides less contrast, and therefore can be absorbed into that landscape more
readily than if a transmission line is introduced as a new feature into an undeveloped area.

No-action Alternative

Under the no-action alternative, the project would not be constructed. The existing environment
within the project area would remain the same, and no land would be used for transmission lines,
facilities, or substations. Because no construction would occur, there would be no impacts on the
visual resources or aesthetics in the area. However, even if the project is not developed, it is
reasonably foreseeable that there would be other development occurring throughout the project
area, including continued oil and gas development and associated facilities, and commercial and
residential expansion that would cause additional visual impacts. This development, in the
absence of the proposed transmission line, may include using small gas-fired turbines or diesel
generators at individual well sites that could cause additional visual impacts.

Alternative C

Under Alternative C, the transmission line would be built. As described in Chapter 2, several
tower types would be required for the construction of this alternative. Table 3-2 below shows
the different structure types and the associated structure height. Diagrams illustrating the visual
appearance of these towers are provided in Chapter 2, Figures 2-6 to 2-11. Figure 3-9 provide an
additional diagram illustrating the height and other dimensions of the 345/230-kV tower option.
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Table 3-2: Tower Structure Types and Heights

Description of Design 345kV 345/345

Component 345kV | 230/115kV | 345/115kV | 230kV | (H-Frame) | 345/230kV

Minimum and maximum
structure height (feet) 100-130 97-127 115-145 70-110 80-100 115-155
Average height of
structures (feet) 115 112 130 95 90 130

Figure 3-9:
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Construction and operation of the transmission line would result in the introduction of an
additional constructed feature into the visual landscape and would change the existing viewshed
throughout the project area. Potential visual impacts to individuals or resources as a result of the
proposed project could include the following:

= Changes to the viewshed from residences and residential areas as a result of the
introduction and proximity of the transmission line and/or structures

= Changes to the visual landscape with respect to the Little Missouri River, a state-
designated scenic river

= Changes to the landscape in traditional use areas
= Changes to the visual landscape near state historic sites

= Changes to the visual landscape within or near recreational areas and historical sites
such as state and national parks, including the LMNG, TRNP, the North Dakota
Badlands, Lewis and Clark State Park, Little Missouri State Park, and the Killdeer
Mountain Battlefield (KMB) site

= Reduction in the visual quality of the Lewis and Clark Historic Trail and auto route

Alternative C would comprise multiple route segments, for a total length of approximately 278
miles and would be constructed through varying types of terrain. Distance from the line, terrain,
topographical features in the area, differences in elevation, manmade features, and natural
features such as forest cover would all influence the level of potential visual impact at specific
locations throughout the project area. Alternative C includes clearing a 150-foot ROW to
construct a new transmission line, associated structures and conductors.

Based on the visual integrity objectives identified in the Northern Great Plains Management
Plans Revision (USFS, 2001), the majority of the LMNG tracts within the project area have a
low S10. As a result, with the exception of area paralleling the Lone Butte Management Area of
the LMNG, most of the project area would coincide with a low SIO on federal lands. A low SIO
is described as a landscape appearing heavily fragmented, with human activities strongly
dominating the natural landscape. However, there are some less developed areas with a low-
moderate SIO within the same affected management areas on the LMNG.

Most private lands in western portions of the project area are experiencing development in the
form of oil and gas infrastructure or are presently in agricultural use, resulting in low scenic
integrity. The proposed project would be consistent with the definition of a low (or low-
moderate) S1O and would not likely contribute to adverse changes to the existing visual setting
throughout the majority of the project area because the transmission line would be located within
an already visually-altered setting, characterized by development and existing infrastructure.
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Alternative C would include approximately 130 road crossings along the length of the route and
would introduce a new visual element to the surrounding area for motorists and local landowners
at each of these road crossings. The addition of a transmission line would be noticeable to more
viewers at road crossings locations or along larger, well-traveled roads, and the features of the
transmission line would be particularly noticeable where no existing transmission lines are
currently within view of the road. Although transmission lines in county roads would be
noticeable to the local landowners using these roads, many of these roads are county section-line
gravel roads that receive only very minimal local traffic.

The transmission line would be most viewed by motorists travelling along U.S. Highway 85,
where uninterrupted views of the line would be readily available and traffic levels would be
considerably higher than along more local county roads. Average daily traffic volume in 2012
along U.S. Highway 85 between the junction with ND State Highway 200 south of Grassy Butte
and the junction with Highway 23 in Watford City was between 4,800 and 9,965 (North Dakota
Department of Transportation, 2013a). It is therefore probable that an estimated 7,383 daily
observers travelling in vehicles at an average speed of 65 miles per hour along the roughly
70-mile length of U.S. Highway 85 where the transmission line would be present would be able
to periodically see the line during the approximately 1 hour and 5 minutes to travel this distance.
This would vary, however, based on the topography adjacent to the road, which would generally
block views of the line for long stretches of the route, as well as the inability of observers to see
the line when the transmission ROW would depart from the roadway. Travelers would be able
to see the transmission line along the road and potentially take note of its visual contrast with the
surrounding landscape.

Alternative C would be located within 500 feet of six residences, two of which are located at
points where the route would cross the Missouri River (see Visual Simulations 1 and 4 in
Appendix E, which depict views from the Missouri River facing north and southeast,
respectively). Although the precise placement of the transmission line within the proposed
corridor is not known at this time, homes in the area of the Missouri River crossing may
experience elevated concerns related to visual impacts. However, throughout much of the
project area, including at the Missouri River crossing, visual changes around residences would
be minimal because there are few residences near the line and because the transmission line
would be located along existing transmission lines, roads, or in areas that contain other
constructed visual elements such as oil and gas facilities or communications towers. Minimum
set-back requirements from residences would also help to mitigate visual impacts. These
requirements would be followed during site-specific planning, engineering, and construction
phases of the project.

Potential impacts pertaining to aesthetic and visual resources associated with the placement of
the transmission line along each segment of Alternative C are described in greater detail in the
following discussion.
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Eastern Segment

Alternative C begins at the AVS Substation in Mercer County and runs directly west, roughly
paralleling a carbon dioxide (CO) gas line located 1.5 miles to the south. The landscape in this
area has dispersed rural and agricultural development, with rolling to flat topography and little
intervening woody vegetation for screening. After approximately 45 miles, Alternative C
diverges into two segments at the Red Substation, located near Killdeer. While one segment of
Alternative C (Red Substation to Charlie Creek Substation to Blue Substation) continues west,
the other segment (Red Substation to White Substation to Blue Substation) turns north,
continuing to roughly parallel the CO, gas transmission pipeline. The two segments then
converge north of Arnegard, North Dakota.

The eastern segment of Alternative C would cross the Killdeer Mountain Four Bears Scenic
Byway and the Lewis and Clark Historic Trail Auto Route in an area where a 115-kV
transmission line and the CO,, pipeline are directly parallel to the road and also through a North
Dakota state lands parcel. The crossing of the scenic byway along the eastern segment occurs
amid a setting characterized by constructed elements along open grassland and croplands that do
not offer increased scenic value along the byway in these areas (see Visual Simulations 5 and 6
in Appendix E, which depict the views to the north and northeast from ND State Highway 22).
The eastern segment of Alternative C continues to parallel the road approximately 0.5 mile west
of the scenic byway; however, there is an existing 115-kV line between the road and the
proposed route, which would cause viewers to have to look through an existing transmission line
to notice any transmission line that was constructed as part of Alternative C. Topography and
the twisting nature of portions of the highway also limit views of the line to generally short
sections where motorists would only have momentary opportunities to see the line. In areas
adjacent to or near the crossing, the line may be visible to motorists for slightly longer periods of
time while on the byway.

Continuing north, the eastern segment of Alternative C enters the scenic area of the North
Dakota Badlands and the Little Missouri River. Alternative C would cross the Little Missouri
River west of the Killdeer Mountain Four Bears Scenic Byway. This crossing area contains
considerable badlands topography, vegetation and river valley features, and opportunities for
wide picturesque viewsheds. This area is not part of LMNG, and therefore has not been assigned
an SIO. Additionally, the area is located in a remote setting and therefore limits opportunities for
both development and viewing by visitors. The general location for the eastern segment of
Alternative C to cross the Little Missouri River, which is a state-designated scenic resource, is in
the corridor of an existing CO; pipeline and 0.8 mile west of a 115-kV transmission line. This
corridor currently contains constructed visual elements and access for construction and
maintenance. The placement of an additional transmission line into the landscape would result
in an incremental increase in visual disturbance when compared with the existing conditions.
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This is particularly true given that the additional structural component could be located as much
as a mile from the existing transmission line and would include considerably larger structures.

The eastern segment of Alternative C continues to parallel the CO, gas pipeline for
approximately 8.5 miles after the river crossing and passes within 0.1 mile of several tracts of
LMNG in McKenzie County. As these areas are classified as having low scenic integrity, no
adverse concerns for the visual landscape of these areas is expected. At this location, the route
lies approximately 6 miles southwest of the Blue Buttes traditional area in the LMNG located
north of ND State Highways 23 and 73. The nearest high use area of Blue Buttes would be
approximately 10 miles northeast of the Alternative C corridor. As a result, the transmission line
would result in minimal visual effects to the Blue Buttes traditional use area. The route diverts
northwest from the gas line, traversing across open country and not parallel to any other existing
linear features. The route interconnects with the White Substation east of Watford City before it
extends northwest to the Blue Substation. The topography through this area is indicative of the
scenic badlands of the area. As mentioned previously, there are currently few roads through this
area, thus limiting access to view these vistas and the proposed project. The current oil and gas
development is resulting in additional roadways to service the new well locations, however,
these roads would typically not be used by the general public or area tourists. Any use, and thus
viewing, associated with these roads would be very localized and minimal traffic.

Western Segment

The western segment of Alternative C crosses the Killdeer Mountain Four Bears Scenic Byway
(ND State Highway 22), a state-designated scenic byway, north of the town of Killdeer in
western Dunn County near service facilities (gas stations, convenience stores, restaurants) and
other human influences. The Lewis and Clark Historic Trail Auto Route also follows ND State
Highway 22 in this area. The crossing occurs adjacent to a large oil well, and other constructed
features, including a recently constructed 115-kV transmission line (directly parallel to the
byway), oil and gas development, rural farmsteads, and communications structures. Topography
and the winding nature of portions of the highway would limit views of the line to generally
short sections where motorists would only have momentary views of the line. The proposed
route would not be anticipated to adversely change the scenic designation of ND State Highway
22 or the overall scenic integrity along the roadway.

After crossing ND State Highway 22, the western segment of Alternative C shifts slightly south
to generally parallel an existing 115-kV transmission line on the north side of North 3" Street,
before turning south and west into the Charlie Creek Substation. Alternative C then continues
predominantly northward to Williston paralleling U.S. Highway 85. A large portion of the area
along U.S. Highway 85 is part of LMNG. The route would be highly visible to drivers along
U.S. Highway 85 and would introduce a new artificial feature through portions of the USFS-
controlled LMNG in McKenzie County and would be visible to residents and other observers
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located within the primarily agricultural lands east of the highway. However, as previously
noted, most of these areas are classified as having a low S10 and, while the route would visually
change the existing viewshed for area users and motorists traveling on U.S. Highway 85 as it
passes through or near the grassland areas, the scenic integrity of these areas would not be
adversely affected by the introduction of a new artificial feature. The portion of the western
segment of Alternative C along U.S. Highway 85 through the badland areas associated with the
Little Missouri River would potentially contribute to visual impacts. Certain vantage points
along U.S. Highway 85 offer commanding views of the area that would be interrupted by the
presence of a utility line. However, the presence of an existing transmission line parallel to U.S.
Highway 85 already presents some degree of visual contrast. Further, the Land and Resource
Management Plan for the Dakota Prairie Grasslands encourages co-location of roads and utility
corridors to mitigate adverse visual effects on the natural landscape and contain infrastructure
and associated facilities to an existing corridor rather than allowing disturbances to be scattered
across the LMNG.

The western segment of Alternative C would pass within 3.8 miles of Lone Butte (see Visual
Simulation 2 in Appendix E, which depicts views to the west of Lone Butte). The route would
not pass through the Lone Butte Management Area (designated by USFS as Roadless).
However, the transmission line would be visible from points within the Lone Butte Management
Area and Lone Bultte itself. These western facing views of the project from Lone Butte (at a
2,749 feet elevation) would also include the agricultural lands, roadways, other infrastructure,
and other generally low intensity development within which the transmission line would be
situated. As a result, the project would not present a comparably greater contrast to the existing
setting as seen from this Roadless area. The topography of the landscape west of Lone Butte
includes numerous ridges ranging from 2,400 to 2,600 feet in elevation. The transmission line
would not be visible in the foreground or middle ground to the west and northwest of vantage
points near Lone Butte. Only very distant views of the corridor would be noticeable from this
vantage point. Views to the north, east, and south would be unaffected by the proposed project.

An existing 230-kV transmission line, several communications towers, rural residences, and oil
development facilities are currently visible along U.S. Highway 85 from the Lone Butte
Management Area (see Visual Simulation 2 in Appendix E). As can be seen in the visual
simulation prepared for this location, the visibility of the transmission line would be considerably
limited due to the distance, topography, and vegetation in this area.
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There are more than 28,500 acres of lands in the LMNG that are classified by USFS as having a
moderate or high SIO. Lands classified as having moderate scenic integrity east of U.S.

Highway 85 are illustrated in Figure 3-10. In an effort to accommodate the initial concerns of
USFS, the original corridor proposed for the transmission line was subsequently revised and the

transmission line was relocated away from areas of high scenic integrity. While the current route

would avoid areas of high S10, a small section of the line would still run through areas of

moderate SIO.

Figure 3-10: Proximity of Proposed Route to Areas with Scenic Integrity on U.S.

Forest Service Lands
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SIO levels of moderate scenic integrity do allow for some level of human intrusion. This level
refers to landscapes where the valued landscape character appears slightly altered. Noticeable
deviations must remain visually subordinate to the landscape character being viewed (USFS,
2013). In portions of the project area where the proposed transmission line transects areas with
moderate scenic integrity levels, special mitigation strategies could be employed to reduce
impacts on visual and aesthetic resources. These strategies could include the following:
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= Camouflage—Employing the application of natural colors and patterns of color from
the surrounding landscape or visible background that may conceal the structures or
reduce their visual effect. The use of weathering steel structures can provide this
feature depending on the viewpoint of the observer. The use of camouflage is ideal in
situations where the feature would not be skylined from key vantage points, in which
case the use of galvanized poles or structures is preferred because they blend better
with sky colors and tones.

= Maintenance/Decommissioning—Maintaining the structures to reduce visual impacts
resulting from neglect over the duration of their useful life, and removing objects
from the landscape once they have been deemed obsolete.

= Offsets—Correcting an existing aesthetic problem identified within the viewshed of a
proposed project may qualify as an offset or compensation for project impacts. A
decline in the landscape quality associated with a proposed project can, at least
partially, be offset by the correction. In some circumstances a net improvement may
be realized.’

The western segment of Alternative C would also pass approximately 1.5 miles east of TRNP
and the TRNP-North Unit Scenic Byway, and would cross the state-designated scenic Little
Missouri River. TRNP is a federal Class | Area airshed, which is a sensitive area that has been
designated as requiring protection from air pollutants that can cause visibility impairment within
the airshed, such as those found in vehicle emissions and fugitive dust. Although the western
segment of Alternative C would pass close to TRNP, any air impacts resulting in reduced
visibility would be limited to the short duration of construction near the park. Air emissions
would be controlled as much as is practicable during construction phases through the
incorporation of BMPs such as the use of water to suppress fugitive dust during ground
disturbance and excavation activities.

A transmission line already exists across the eastern edge of TRNP, the TRNP-North Unit Scenic
Byway, and the Little Missouri River just west of U.S. Highway 85, so an additional
transmission line considerably east of this area (and not in the park) may not appear as intrusive
as it might otherwise if a line was not already present. Only observations from the TRNP
eastward would potentially view this segment of Alternative C. Many portions of the TRNP
viewshed are experiencing constructed visual intrusions to the natural landscape such as oil and
gas pumps, wells, and drill rigs. Television and radio communication towers are also visible. As
illustrated in Visual Simulation 3 (Appendix E), which depicts views east of TRNP, the western
segment of Alternative C would result in only minimal new visual contrast being introduced into

° At this time, no offset or maintenance/decommissioning projects have been identified by Agencies or
the public that have commented on the AVS to Neset Transmission Project.
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the landscape, and only to the east of the TRNP, beyond the existing line. The distance of the
line from the boundaries of TRNP, as well as the existing topography, vegetation, and
constructed features in the landscape, all contribute to minimal additional visual contrast
resulting from the placement of the transmission line into the existing landscape.

NPS conducted an analysis demonstrating that visual impacts would occur to park resources
from distant views of a length of less than 0.5 mile of the transmission line. These impacts
would occur over less than 20 percent of the total area of the park’s north unit. Impacts
contained within this 20 percent portion of the total park area could be characterized as minor to
moderate depending on the extent to which highly recreationally important landscapes are
affected. It is unknown whether affected areas contain especially important recreational
resources or whether they could be easily accessed by visitors. However, it can be assumed that
there would be some visual impacts where frequently travelled areas coincide with views of the
transmission line.

The western segment of Alternative C continues north from the Little Missouri River, TRNP,
and LMNG, crossing over U.S. Highway 85 two more times before meeting the eastern segment
of the route, north of Arnegard. Alternative C would cross the Missouri River adjacent to U.S.
Highway 85 in an area with wide, flat, and generally open views on the south side of the river,
giving way to a steep bluff on the north side. No designated scenic resources occur in this area,
which currently is crossed by an existing 230-kV line, U.S. Highway 85, and several pipeline
rights-of-way. Numerous residences have been constructed along the ridge north of the river,
most oriented to provide a wide view of the river valley below. The current viewshed provides
impeded views of the river, adjacent woodlands, and natural topographic features to the south.
The setting also includes a view of U.S. Highway 85 and the existing transmission line adjacent
to the highway. Oil and gas facilities are also visible within the river valley and adjacent areas
above the valley to the north and south. This is illustrated in Visual Simulations 1 and 4 in
Appendix E, which depict views from the Missouri River facing north and southeast,
respectively. Construction of the proposed project would introduce a new artificial element to
the viewshed. However, the additional visual element would not be unlike those already present
in the landscape, and it would be located near these existing features. The visual contrast from
these features would be less noticeable on the landscape from higher elevation vantage points
where the features are not skylined as shown in these visual simulations. Thus, minor adverse
impacts on the visual setting of this area are expected from the project.

Northern Segments

After the eastern and western segments of Alternative C converge north of Arnegard, at the Blue
Substation, the route continues until its terminus at the Neset 345-kV Substation, crossing the
Lewis and Clark National Historic Trail and an auto tour route along this section. The Lewis and
Clark National Historic Trail itself follows the Missouri River. Alternative C would cross the
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trail at its crossing of the Missouri River near Williston adjacent to an existing transmission line
and U.S. Highway 85. Thus, views from or of the Lewis and Clark National Trail in this area are
not expected to be significantly altered following construction of a transmission line. Although
the entire trail is not itself scenic, the auto tour route provides motorists with an opportunity to
view some of the more scenic areas in the general vicinity of the trail. Alternative C would cross
the auto tour route six times between the AVS and Judson substations. The crossings would
include the Killdeer Mountain Four Bears Scenic Byway, U.S. Highway 85 west of Watford
City, and U.S. Highway 2 west of Williston. All of these crossings would occur in primarily
rural areas where constructed features such as oil wells and existing transmission and distribution
lines are present. Agricultural uses are also present in these areas and include primarily grazing
lands or croplands with little scenic value.

While Alternative C would cross the Little Missouri River in areas paralleling major
thoroughfares (ND State Highway 22 and U.S Highway 85), new access trails may also be
required in certain areas near the Little Missouri River and associated tributaries with no access
and steep, rugged terrain. Given the relatively undeveloped character of these areas, it is likely
that visual impacts associated with the construction of any new access trails for this alternative
would have a low to moderate, temporary impact on visual resources. Short-term visual impacts
would be expected to occur due to the presence of heavy machinery, equipment, and material
staging during construction. However, because many of these areas are remote, they would not
be visible to a large number of individuals traveling or recreating in the area. In addition, any
new trails would be similar to existing field access trails throughout the area, would be reclaimed
after construction, and would thus have only a temporary visual impact. They would be
relatively unnoticed by visitors to the area and would meld back into the environment following
cessation of construction activities.

Overall, due to the human influence and existing infrastructure in the area (in the form of
transmission and distribution lines, oil and gas development, agricultural operations, and gas
pipelines) and the distance from federally recognized visually sensitive areas and parks, it is
likely that the construction of the transmission line under Alternative C would have short-term,
low adverse impacts during construction and long-term, low to moderate adverse impacts on
aesthetics and visual resources during the lifetime of the project.

Alternative C-1

In the Little Missouri River Badlands area, the alignment of Alternative C would cross
approximately 2.6 miles of LMNG within the U.S. Highway 85 corridor. Several commenters
expressed concern for the potential visual impacts of locating the transmission line along the east
side of the highway, while Western’s 230-kV line currently exists along the west side of the
highway. In response to these concerns, several variations of the alignment and configuration of
Alternative C were considered in this area to better compare and assess the potential impacts,
including visual effects.
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The most viable variation, Alternative C-1, would locate the proposed transmission line on the
east side and parallel to U.S. Highway 85 for approximately 1 mile in T147N; R99W; Section 24
(Figure 3-11). This section of Western’s 230-kV line could be moved and double-circuited with
the proposed line on the east side of the highway. This area in Section 24 is a topographical
ridge that separates two large drainages; the larger basin to the west represents a much larger
viewshed from a highway traveler’s perspective. To the east of U.S. Highway 85, the drainage is
much smaller and falls to the east prior to turning north toward the Little Missouri River. A
generally flat area approximately 700 feet wide is located immediately west of the highway.

This area is occupied by U.S. Highway 85, the USFS Summit Campground and Trailhead Park,
and Western’s existing north-to-south aligned 230-kV transmission line. Immediately west of
this area the topography falls off quickly in a large heavily eroded area of the Little Missouri
River Badlands. By contrast, the east side of the highway faces the side-hill of the engineering
cut created in the construction of the highway grade. Visual simulations depicting the proposed
project were developed to accompany the following discussion and are presented in Figures
3-13, 3-14 and 3-15 below. Figure 3-12 illustrates the photo location from where these
simulations were created.
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Figure 3-12: Photopoint for Visual Simulations
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A visual simulation that depicts before and after views was developed to illustrate the visual
effects of double circuiting the proposed 345-kV transmission line with Western’s 230-kV line in
this section of project area. Figure 3-13 shows the existing views looking north along U.S.
Highway 85. Western’s 230-kV line is located on the left side of the photo.

Figure 3-13: Existing Views of U.S. Highway 85 and Western’s 230-kV
Transmission Line

Under Alternative C-1, Basin Electric would construct the proposed project along the proposed
alignment of Alternative C on the east side of U.S. Highway 85 as a 345/230-kV double circuit
line for approximately 1 mile (Figure 3-11). When project construction for all of Alternative C
is complete, including both the AVS to Neset and North Killdeer Loop 345-kV lines (expected to
be in service the end of 2016), approximately 1 mile of Western’s existing 230-kV line on the
west side of U.S. Highway 85 would be transferred to the Basin Electric 345/230-kV line
section. Double circuit structures would be approximately 25 feet taller than single circuit
345-kV structures. The Western 230-kV line would then be energized on the new double circuit
configuration. The section of Western’s existing 230-kV line transferred to the east side
structures would be removed from the USFS Summit Campground and Trailhead Park and the
area would be restored to previous use. Energizing the 230-kV segment of the double-circuited
line and removal of Western’s abandoned 230-kV line segment would occur in 2017.
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Figure 3-14 shows the view if the transmission line was constructed under Alternative C as a
single circuit line on the east side of the highway with Western’s line remaining on the west side.
Alternatively, Figure 3-15 shows the same view if the transmission line was constructed as a
double circuit and located on the east side of the highway, with Western’s line removed.

Although the design features of the proposed transmission line between Alternatives C and C-1
would be different, visual impacts would not differ substantially between the two alternatives.
The development of a double-circuit transmission line under Alternative C-1 would result in
visual impacts to the existing landscape. While the double circuit line would remove
infrastructure from both sides of the road, thereby reducing visible impacts of development on
the landscape, a double circuit line would also require a structure that is approximately 25-feet
higher than a single circuit line. As a result, taller structures would be visible from greater
distances within the LMNG. This is especially true for this section of the line which would be
located on a ridge.

Figure 3-14: Alternative C as a Single Circuit Line

s
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Figure 3-15: Alternative C-1 Double Circuit on East Side of U.S. Highway 85

Alternative D

Visual impacts associated with the construction and operation of Alternative D would be similar
to those of Alternative C. Alternative D follows the same path as Alternative C with the
exception that the Charlie Creek to Blue Substation line would not be required. The most
notable visual difference between the two alternatives is that Alternative D would be composed
of double-circuit poles along approximately 63 miles of the alignment between the Red and Blue
substations, described for the eastern segment of Alternative C, two 12-mile parallel 345-kV
lines extending south from the Red Substation to a new Killdeer South Substation, and would not
include the visual impacts associated with the western segment of Alternative C along U.S.
Highway 85. A description of structure types and tower heights required for the construction of
Alternative D are provided in Chapter 2 (Figures 2-6 through 2-11). This double-circuit
345/345-kV arrangement would require taller structure and have twice the amount of conductor
present, which would present a larger visual impact to the observer than Alternative C. The
visual impacts of Alternative D, are discussed in more detail below.

Alternative D would be located within 500 feet of five residences, two of which are located at
points where the route would cross the Missouri River, and would have 100 road crossings along
the length of the route. Like Alternative C, a majority of these roads are county section-line
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gravel roads with very light traffic, likely only from the local residents. As described for the
eastern segment of Alternative C, Alternative D would cross the Killdeer Mountain Four Bears
Scenic Byway and the Lewis and Clark National Trail Auto Route near constructed features
including an existing transmission line, oil and gas development, rural farmsteads, and
distribution lines. These artificial elements along open grassland and cropland surrounding the
crossings would not diminish existing scenic value along the byway in these areas (see Visual
Simulations 5 and 6 in Appendix E for northern crossing of byway). Alternative D would
continue to parallel the road approximately 0.5 mile west of the scenic byway; however, there is
an existing 115-kV line between the road and the proposed route, causing viewers to have to
look through an existing transmission line in order to see the Alternative D transmission line.
Topography and the twisting nature of portions of the highway also limit views of the line to
generally short sections where motorists would only have momentary views of the line. In areas
adjacent to or near the crossing, the line may be visible to motorists for slightly longer periods of
time while on the byway.

Continuing north, Alternative D would enter the scenic area of the North Dakota Badlands and
the Little Missouri River, which is designated by the state as a scenic resource. Alternative D
would cross the Little Missouri River west of the Killdeer Mountain Four Bears Scenic Byway.
This crossing contains considerable badlands topography, vegetation, and river valley features,
and opportunities for wide picturesque viewsheds. This area is not part of the LMNG and has
not been assigned a SIO. Additionally, the area is located in a remote setting that limits
development and visitor access, resulting in very few opportunities for public viewing. The
approximate location where Alternative D would cross the Little Missouri River is within the
corridor of an existing CO; pipeline and is 0.8 mile west of an existing 115-kV transmission line.
This corridor currently contains constructed visual elements as well as visible access for
construction and maintenance. However, the placement of an additional transmission line into
the landscape would result in an incremental increase in visual disturbance when compared with
the existing conditions. This is particularly true given that the additional structural component
could be located as much as a mile from an already existing transmission line and would include
considerably taller structures.

Alternative D would parallel the CO, gas pipeline for approximately 8.5 miles after the river
crossing and pass within 0.1 mile of several tracts of the LMNG in McKenzie County. Because
these areas are classified as having low scenic integrity, no adverse impacts would be anticipated
from construction of a transmission line. Alternative D would then divert northwest from the gas
line going cross-country and not parallel to any existing linear features. The topography through
this area is indicative of the scenic badlands of the area. However, as previously described, lack
of public access and development constrain any opportunities to view these vistas.

Continuing west, Alternative D crosses the Lewis and Clark National Historic Trail, the auto tour
route, and the Missouri River at the same locations as Alternative C. These crossings would
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occur in primarily rural areas where constructed features such as oil wells and existing
transmission and distribution lines are present. Agricultural uses are also present in these areas
and include primarily grazing lands or croplands with little scenic value.

North of the Missouri River, the visual character of the landscape and topography is dominated
mainly by crop-based agricultural land uses heavily interspersed with oil and gas production
operations. The northern part of the project area is heavily influenced by human activity and
contains two existing transmission lines. Depending on the exact placement of the transmission
line within the landscape, the introduction of a new transmission line may impact the scenic
value of the landscape. However, given the intensity of existing development in this area,
impacts would be minor in level of severity and represent only incremental changes to existing
conditions.

While Alternative D would cross the Little Missouri River in an area paralleling a major
thoroughfare (ND State Highway 22), new access trails may also be required in certain areas
near the Little Missouri River and associated tributaries with no access and steep, rugged terrain.
Given the relatively undeveloped character of these areas, it is likely that the visual impacts
associated with the construction of any new construction access trails for this alternative would
have a low to moderate, temporary impact on visual resources. Short-term visual impacts would
be expected to occur due to the presence of heavy machinery, equipment, and material staging
during construction. However, because many of these areas are remote, they would not be
visible to a large number of individuals traveling or recreating in the area. In addition, any new
trails would be similar to existing field access trails throughout the area, would be reclaimed
after construction, and would thus have only a temporary visual impact. They would be
relatively unnoticed by visitors to the area and would meld back into the environment following
cessation of construction activities.

Overall, due to the presence of human influence and existing infrastructure in the area (in the
form of transmission and distribution lines, oil and gas development, agricultural operations, and
gas pipelines) and the distance from federally recognized visually sensitive areas and parks, it is
likely that the construction of the transmission line under Alternative D would have short-term,
low adverse impacts during construction, and long-term, low to moderate adverse impacts on
aesthetics and visual resources during the lifetime of the project.

Alternative E

Impacts to aesthetics and visual resources occurring under Alternative E would be similar to
those described for Alternative D because the alignment of the two alternatives would generally
occupy the same corridor on the landscape. However, although Alternative E would require
shorter, single-circuit structures, it would include construction of an additional 345-kV line north
of Killdeer for 63 miles between the Blue Substation and the Red Substation, resulting in two
parallel lines, although located in the same general corridor, not always configured as two
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adjacent ROWs (total length of 126 miles of line). When adjacent, a 300-foot ROW would be
established. At locations where the ROWSs would not be adjacent, but in the same general
corridor, two 150-foot ROWs in relatively close proximity would be established. Alternative E
would be located within 500 feet of six residences, two of which are located at points where the
route would cross the Missouri River and are also within 500 feet of Alternatives C and D.

Due to the incremental contribution to visual contrast on the landscape resulting from this
additional component, Alternative E would be more visually intrusive than Alternatives D and C.
Observers would be able to more readily view the modification to the landscape along this
segment of the transmission corridor, which would be wider than under Alternative D and
represent a higher degree of visible intrusion into the existing character of the landscape. Thus,
the construction of the transmission line under Alternative E would have short-term, low-
intensity adverse impacts during construction and long-term, moderate adverse impacts on
aesthetics and visual resources during the lifetime of the project.

Similar to Alternatives C and D, it is expected that impacts from this alternative would be minor
because of the presence of human influence and other existing infrastructure throughout the area
(in the form of transmission and distribution lines, oil and gas development, agricultural
operations, and gas pipelines), use of weathering steel structures in areas of higher visual
sensitivity, and the distance from federally recognized visually sensitive areas and parks.

3.2 AIR QUALITY AND GREENHOUSE GAS EMISSIONS
3.2.1 Affected Environment

Air Quality Conditions
Regional Setting

The proposed project is in western North Dakota traveling from the west-central portion of the
state to the northwest portion. Major existing contributing sources of air emissions/criteria
pollutants in the project area stem from oil and gas activities coming from manufacturing,
construction, operation, and maintenance. Emissions from these sources have increased in recent
years from the dramatic increase in oil and natural gas production that the hydraulic fracturing
process provides for the industry to unlock previously inaccessible areas. There are a number of
these oil and gas processing plants, gas flares, and production wells in the project area as well as
a coal-fired electrical generating unit (AVS) and a synthetic natural gas production facility
(Great Plains Synfuels Plant).

Other existing sources of air emissions result from infrastructure and include all transportation
associated with the oil and gas industry; individual automobiles, trucks, and farm equipment; and
residential emissions primarily from wood burning stoves. Vehicles are responsible for tailpipe
emissions including nitrogen oxides (NO,), carbon monoxide (CO), and sulfur dioxide (SO,).
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The primary pollutant produced by farm equipment is NOy from the combustion of fuel. In
addition to existing contributors to air emissions, the prevalence of farming and ranching
activities and vehicles using unpaved roads are sources of fugitive dust.

National Ambient Air Quality Standards/Attainment

The U.S. Environmental Protection Agency (USEPA) defines ambient air in 40 CFR 50 as “that
portion of the atmosphere, external to buildings, to which the general public has access.” In
compliance with the 1970 Clean Air Act and the 1977 and 1990 Clean Air Act Amendments,
USEPA has promulgated National Ambient Air Quality Standards (NAAQS). NAAQS were
enacted for the protection of public health and welfare, allowing for an adequate margin of
safety. The Clean Air Act established two types of national air quality standards. Primary
standards set limits to protect public health, including the health of “sensitive” populations such
as children, the elderly, and those suffering from asthma. Secondary standards set limits to
protect public welfare, including protection against decreased visibility and damage to animals,
crops, vegetation, and buildings. To date, USEPA has issued NAAQS for seven criteria
pollutants: CO, SO,, particles with a diameter less than or equal to a nominal 10 micrometers
(PMyy), particles with a diameter less than or equal to a nominal 2.5 micrometers (PM, ), 0zone,
nitrogen dioxide (NO,), and lead. Areas that do not meet NAAQS are called non-attainment
areas. While ozone is monitored for ambient air quality levels, regulations limit NOy and
volatile organic compound emissions, which are ozone precursors. Table 3-3 displays the
primary NAAQS for each criteria pollutant as well as state standards for ambient air quality. All
counties in North Dakota are currently in attainment for all criteria pollutants. In 2010, USEPA
established 1-hour standards for NO, and SO, and both USEPA and the North Dakota
Department of Health (NDDOH) recommended that North Dakota be classified as in attainment
or unclassifiable by these standards.

Ambient air quality is monitored throughout North Dakota by stations meeting USEPA’s design
criteria for State and Local Air Monitoring Stations and National Air Monitoring Stations. There
are five monitoring stations near the project area and yearly monitoring data for the different
pollutants is presented by the NDDOH. For 2010, all monitoring sites presented air quality data
that was within federal and North Dakota state standards (NDDOH, 2010a).

To regulate the emission levels resulting from a project, federal actions located in non-attainment
areas are required to demonstrate compliance with the general conformity guidelines established
in Determining Conformity of Federal Actions to State or Federal Implementation Plans (40
CFR 93). Section 93.153 of this rule sets the applicability requirements for projects subject to it
through the establishment of de minimis levels for annual criteria pollutant emissions. These de
minimis levels are set according to criteria pollutant non-attainment area designations. Projects
below the de minimis levels are not subject to the rule. Those at or above the levels are required
to perform a conformity analysis as established in the rule. The de minimis levels apply to direct
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and indirect sources of emissions that can occur during the construction and operational phases

of the action.

Table 3-3: State and Federal Ambient Standards for Criteria Air Pollutants
Federal Primary North Dakota State
Pollutant Averaging Period Standard Standard

Ozone 8-hour 0.075 ppm Same as federal

1-hour (daily max.) 0.12 ppm Same as federal
PM, 5 Annual 15.0 pg/m3 Same as federal

(arithmetic mean)

24-hour 35 pg/m3 Same as federal
PMyg Annual NA Same as federal

(arithmetic mean)

24-hour 150 pg/m?® Same as federal
Cco 8-hour (less than 5,000 feet 9 ppm Same as federal

above mean sea level

8-hour (greater than 5,000 feet 9 ppm N/A

above mean sea level

1-hour 35 ppm Same as federal
NO, Annual 0.053 ppm Same as federal

(arithmetic mean)

1-hour 0.100 ppm Same as federal
SO, Annual 0.03 ppm Same as federal

(arithmetic mean)

24-hour 0.14 ppm Same as federal

3-hour NA 0.50 ppm

1-hour 75 ppm Same as federal
Lead Rolling 3-month average 0.15 pg/m® Same as federal

Quarterly average 1.5 pg/m?® Same as federal

Sources: USEPA, 2012; North Dakota Century Code, 2011b.

ppm = parts per million

pg/m3 = micrograms per cubic meter

The proposed action is not located within a non-attainment area; therefore, a General Conformity
Rule applicability analysis is not warranted.

Outside of the nonattainment areas, the Clean Air Act includes programs to maintain the air
quality in attainment areas and ensure that new sources of criteria pollutants do not detrimentally
affect the air quality. Programs established include: New Source Performance Standards,
National Emission Standards for Hazardous Air Pollutants, Prevention of Significant
Deterioration (PSD), and Title V Operating Permits. Of these programs, the only potential
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program applicable to this project is PSD. To determine the applicability of PSD, Congress set
aside special land classifications where existing good air quality is especially important. These
areas include but are not limited to national forests, national parks, and wilderness areas, all of
which are defined as Class | areas. All other areas are designated as Class Il areas. There are
two Class | areas in North Dakota: TRNP and Lostwood Wildlife Area. TRNP is located within
the project area and Lostwood Wildlife Area is located approximately 18 miles to the northeast.

PSD increments were established for Class | and Class Il areas to ensure that air quality is
maintained in attainment areas. If it is determined that a project is subject to PSD, the ground
level air concentrations from the project must be below these increment values in attainment
areas. In addition, all facilities must meet NAAQS with an appropriate background value added
to the source impact concentration.

Greenhouse Gases

There is broad scientific consensus that humans are changing the chemical composition of
Earth’s atmosphere. Human activities such as fossil fuel combustion, deforestation, and other
changes in land use are resulting in the increase in GHG emission rates above background levels
and the accumulation of additional GHGs, such as CO,, in our atmosphere above pre-industrial
natural levels of those gases. An increase in human GHG emissions is said to result in an
increase in the Earth’s average surface temperature, commonly referred to as global warming or
climate change. Climate change is expected, in turn, to affect weather patterns, average sea
level, ocean acidification, chemical reaction rates, and precipitation rates. The
Intergovernmental Panel on Climate Change estimates that the average global temperature rise
between 2000 and 2100 could range from 1.1 degrees Fahrenheit (°F) (with no increase in GHG
emissions above year 2000 levels) to 9.2°F (with a substantial increase in GHG emissions).
Even small increases in global temperatures could have considerable detrimental impacts on
natural and human environments (IPCC, 2007).

GHGs include water vapor, CO,, methane (CHy), nitrous oxide, ozone, and several hydrocarbons
and chlorofluorocarbons. Each GHG has an estimated Global Warming Potential, which is a
function of its atmospheric lifetime and its ability to absorb and radiate infrared energy emitted
from the Earth’s surface. A gas’s Global Warming Potential provides a relative basis for
calculating its carbon dioxide equivalent (CO.e), which is a metric measure used to compare the
emissions from various GHGs based upon their Global Warming Potential. CO; has been
assigned a Global Warming Potential of 1, and is therefore the standard to which all other GHGs
are measured (IPCC, 2007).

Water vapor is a naturally occurring GHG and accounts for the largest percentage of the
greenhouse effect. Next to water vapor, CO; is the second-most abundant GHG. Uncontrolled
CO; emissions from power plants, heating sources, and mobile sources are a function of the
power rating of each source, the feedstock (fuel) consumed, and the source’s net efficiency at
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converting the energy in the feedstock into other useful forms of energy (e.g., electricity, heat,
and kinetic). Because CO; and the other GHGs are relatively stable in the atmosphere and
essentially uniformly mixed throughout the troposphere and stratosphere, the climatic impact of
these emissions does not depend upon the source location on the earth (i.e., regional climatic
impacts/changes will be a function of global emissions) (IPCC, 2007; USEPA, 2006a).

Other major human emissions contributing to increased global levels of GHGs include CH,4 and
nitrous oxide and fluorocarbons. CH, is emitted during the production and transport of coal,
natural gas, and oil; CH, is also emitted from livestock, agricultural processes, and organic waste
decay and amounts to about 24 billion metric tons annually in the United States. Natural CH,4
emissions globally are from wetlands, oceans, hydrates, and fires. CH,4 accounts for
approximately 15 percent of global manmade GHG emissions (USEPA, 2006b).

Nitrous oxide emissions are emitted during the combustion of fossil fuels and solid wastes, as
well as during agricultural and industrial activities. Nitrous oxide accounts for approximately 8
percent of global manmade GHG emissions (USEPA, 2006b).

Fluorocarbon gases are unnatural and emitted from a variety of industrial process and include:
perfluorocarbons, hydrofluorocarbons, and sulfur hexafluoride. Combined, these gases comprise
7 percent of GHG emissions (USEPA, 2006b). Although they are emitted in small quantities,
fluorinated gases have the ability to trap more heat than CO, and are considered gases with high
global warming potential (USEPA, 2006a).

While models predict that atmospheric concentrations of all GHG emissions will increase over
the next century due to human activity, the extent and rate of change is difficult to predict,
especially on a global scale. As a response to concerns over the predicted increase of global
GHG levels, various federal and state laws address the need to reduce GHG emissions, including
those described below.

= USEPA is in the process of establishing regulations to control emissions from large
generation sources such as power plants under the federal Clean Air Act for new
sources emitting 100,000 CO.e tons or more of GHGs. Other limited regulation of
GHG emissions occurs through a review of new sources and regulatory requirements
related to mobile sources.

= USEPA has issued the Final Mandatory Reporting of Greenhouse Gases Rule that
requires reporting of GHG emissions from large sources. Under the rule, suppliers of
fossil fuels or industrial GHGs, manufacturers of vehicles or engines, and facilities
that emit 25,000 metric tons or more per year of GHGs are required to submit annual
reports to USEPA (USEPA, 2010); although no other action is required
(40 CFR 86, 87, 89.).
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= Executive Orders 13423 and 13514 require federal agencies to measure, manage, and
reduce GHG emissions by agency-defined target amounts and dates.

The state of North Dakota currently does not cap GHG emissions nor is it part of a regional GHG
emission cap agreement (IFER, 2012). The state has primacy over the PSD program, including
its GHG provisions.

Regional Haze

The Regional Haze Rule (Clean Air Act 169A and 169B, 40 CFR 51, subpart P) was intended to
protect and improve visibility in areas of the country known as federal Class | areas (primarily
National Parks and National Wilderness areas). Several facilities in North Dakota were subject
to a regional haze analysis per 40 CFR 51.308, known as the Best Available Retrofit Technology
analyses. These analyses applied to facilities in 26 source categories (mainly power plants) that
were constructed between approximately 1962 and 1977 (years prior to the Clean Air Act
Amendments of 1977). Utilities are the most common facilities that met the requirements under
the Best Available Retrofit Technology rules. Facilities constructed before or after the 1962
through 1977 period may be subject to Reasonable Progress requirements. North Dakota is in
the process of updating its State Implementation Plan to include controls and emission limits
required by the Best Available Retrofit Technology and Reasonable Progress analyses to
improve visibility in Class | areas.

There is currently only one Class | area within the vicinity of the project area, TRNP-North Unit.
During construction, the proposed transmission line and substations have the potential to
contribute to haze in this area. However, based on USEPA memo, construction emissions are
not a consideration in determining if PSD requirements apply to a source. Since the construction
of the proposed transmission line and associated structures is not a major stationary source this
project does not come under PSD review. In addition, it is expected that all emission limits
established will be followed and that any contribution to visual haze will not be significant based
on the proposed project (NDDOH, 2010b).

3.2.2 Direct and Indirect Effects

This section discusses potential impacts, their duration, and intensity on air quality and GHGs
resulting from construction and operation of the proposed project, including the no-action
alternative. Definitions for context and intensity are described in Table 3-1.

No-action Alternative

Under the no-action alternative, the proposed project would not be constructed, and current air
quality conditions would remain. There would be no impacts on air quality as a result of project
construction, operation, or maintenance. However, impacts would likely occur if no additional
transmission capacity is developed in the region as small gas-fired turbines or diesel generators
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or other sources of generation would be required at individual well sites to meet increased
electricity demand.

Alternative C

Under Alternative C, impacts on air quality would occur as a result of the construction and
operation of the transmission line and substations. Potential impacts on air quality as a result of
construction include increases in fugitive dust caused by construction activity, vehicles, and
equipment, and emissions from construction vehicles and equipment. The primary construction
impact on air quality comes from fugitive dust. The footprint of the proposed project occurs
primarily on open ranges, undeveloped, or agricultural land with transportation occurring
primarily on dirt or gravel roads. Increases in traffic on these roads from construction-related
workers, equipment, earthmoving activities, and wind action on disturbed areas would all lead to
increases in the production of fugitive dust. Site-preparation for the proposed transmission line
and associated substations would require earthmoving and grading activities, exposing soils and
increasing the potential for wind erosion. In addition, as a result of grading activities and the
transportation of soil and other construction debris in uncovered trucks could also contribute to
fugitive dust. The primary concern over fugitive dust would occur during the warmer, drier
months when soils are not frozen and are more prone to dust generation. Impacts from fugitive
dust would be expected to be short term and only occur during the construction period. Based on
the relatively small size of the affected area and current air quality conditions, it is expected that
Alternative C would result in low impacts on air quality.

Other impacts on air quality as a result of construction activities come from emissions from
construction vehicles and heavy equipment used in the construction process. Emissions
stemming from these vehicles and equipment would emit hydrocarbons, particulate matter, and
CO,. Emissions resulting from the construction activities would be highly localized in the
immediate project area and ROW and would be similar to or less than those created as a result of
agricultural activities taking place in a majority of the project area, but would somewhat
incrementally increase total emissions. Air emissions as a result of construction are expected to
be minimal as these activities are not excessive in nature. Estimated emissions are listed in
Table 3-4. Emissions stemming from the construction of this alternative would not reduce air
quality in the project area, would not exceed USEPA de minimis thresholds, and would not affect
the current attainment status of North Dakota; resulting in short-term, low impacts.

Emissions potentially impacting air quality during operation of the transmission line and
substations would only occur as a result of atmospheric interactions with the energized
conductors. These minor emissions consist of 0zone and nitrogen oxide (NOy) and occur near
the conductor from the development of a corona. These emissions relative to NAAQS would be
negligible and not approach current de minimis standards, resulting in low impacts on air quality.
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Table 3-4: Alternative C: Transmission Line and Substations Construction Emissions
Estimates and General Conformity De Minimis Thresholds

General Conformity

De Minimis

Emissions Threshold

Pollutant Emissions (tons) (tonslyear) (tonslyear)
Nitrogen oxide 9.65 4.83 100
Volatile organic compounds 0.74 0.37 100
PM;s 1.36 0.68 100
Sulphur dioxide 0.31 0.16 100
Carbon monoxide 3.56 1.78 100

Note: PM; ;s = particles with a diameter less than or equal to a nominal 2.5 micrometers

A potential area of concern regarding proposed air quality impacts associated with Alternative C
is the proximity of the proposed transmission line to the TRNP-North Unit, a federal Class |
airshed. The proposed transmission line would be approximately 5 miles from the TRNP. Class
| areas are sensitive areas with determined important visual qualities and are protected from air
pollutants that can potentially cause visibility impairments. Visibility can be affected by several
air pollutants including PMo, meters PM s, sulfates, nitrates, and sulfuric acid mist. Potential
pollutants occurring as a result of construction activities with the potential to impact visibility are
both particulate matters. Impacts to the TRNP-North Unit airshed are currently occurring as a
result of ongoing oil and gas development and while construction activities associated with this
project would lead to an overall incremental increase in emissions and fugitive dust in the area,
impacts of this project would be localized and short-term in nature and with the implementation
of management practices to control emissions and fugitive dust, construction emissions would
not cause visibility impairments to the Class | area.

GHG emissions resulting from Alternative C were calculated for two types of activities that
produce GHG emissions: construction of the transmission line and ongoing annual operations
and maintenance for its estimated 50-year-long operational life. GHG emissions associated with
construction activities would occur over a period of approximately 2 years. Based on existing
data, it was assumed that an average of 200 workers (50 per four crews) located throughout the
project area would work on the project daily during peak construction (including access and
structure installation) and non-peak construction (including installing and removing BMP
measures and staging areas, site preparation and restoration work, and equipment and materials
moving). The transportation components of GHG emissions were estimated based on the
approximate number of vehicles that would be used during project construction and the
approximate distance those vehicles would travel. The number of round trips was conservatively
estimated using the following assumptions.
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= All workers would travel in separate vehicles to and within the project area each day.
= A maximum number of workers (200) would be required to construct the project.

= The round trip distance in the project area is approximately 100 miles, depending on
the exact location of workers within the project area.

= Fuel consumption is based on the average fuel economy for standard pickup trucks of
18 miles per gallon. This is likely an overestimate as more efficient vehicles may be
occasionally used. Average helicopter fuel mileage is anticipated to be around 1 mile
per gallon.

Fuel consumption and GHG emissions would also result from operation of on-site heavy
construction equipment. Heavy construction equipment may include augers, bulldozers,
excavators, graders, heavy-duty trucks, and front-end loaders. It is also expected that the
majority of heavy construction equipment use would occur during peak construction.
Assumptions include a maximum of 50 equipment machines would be in operation during peak
construction and 25 equipment machines during off-peak. It was also assumed that the average
size of equipment would not exceed 250 horsepower and would operate at maximum power for
8 hours per day, 5 days a week, which is a significant overestimation because equipment
commonly operates at idle or reduced power.

The implementation of Alternative C would require the permanent removal of trees and other
vegetation as a result of access construction and ROW clearing. Permanent tree removal would
reduce the level of solid carbon storage in the area. Tree growth and future carbon sequestration
rates are highly variable and dependent on several factors, including, the species and age of the
tree, climate, forest density, and soil conditions. In the North Central Region of the United
States, the average carbon storage associated with forests is 160,000 pounds per carbon acre
(USFS, 1992). As aresult of Alternative C, a total of approximately 183.1 acres of forested area
would potentially be removed. Assuming each affected acre contains the average carbon content
for the North Central Region, the net carbon footprint associated with the removal of forested
area would be an estimated 19,278 metric tons of CO,e. However, NDPSC requires tree
replacement on a 3:1 ratio. Assuming a 70 percent survival rate after 5 years, the net COe
impact is estimated to be considerably reduced. Given this estimate, the impact of vegetation
removal on GHG emissions would be low.

During operation and maintenance of the transmission line it is expected that routine patrols,
structures maintenance, and aerial inspections by helicopter would occur once per year and
emergency maintenance and natural resource review would occur on average once every 4 years,
with all activities estimated to incur 100 miles round trip. Operation and maintenance emissions
are estimated for the 50-year life span of the transmission line.
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Based on the above assumptions this alternative would result in an estimated total of

27,450 metric tons of CO.e emissions each year during construction and a total of an estimated
62 metric tons of CO,e emissions for ongoing operations and maintenance activities over the
50-year lifespan of the line. To provide context for this level of emissions, the USEPA
mandatory reporting threshold for large sources of GHGs is 25,000 metric tons of COe emitted
annually (74 Federal Register 56260). This threshold is approximately the amount of CO.e
generated by 4,400 passenger vehicles per year. Comparatively, the emissions during project
construction would be equivalent to the emissions generated by about 4,832 passenger vehicles
per year. Operation and maintenance activities would translate into CO,e emissions about equal
to that of nine passenger vehicles per year. The construction of Alternative C would
conservatively exceed the USEPA mandatory reporting threshold. However, based on the
relatively minor operational emissions and the character of the project being a transmission line
with associated substation facilities, the project does not qualify as a large source of emissions
that would require reporting. Overall, the contributions of construction, operation, and
maintenance of Alternative C on GHG concentrations would be low.

Alternative D

Because Alternative D is slightly shorter than Alternative C, impacts on air quality as a result of
this alternative would be similar, albeit slightly less than those associated with Alternative C.
Construction-related emissions and fugitive dust would occur in the immediate area of the
proposed route and impacts would be short term, localized, and less than significant. Emission
estimates from construction are detailed in Table 3-5. Emissions from operations would be
localized and less than significant. This alternative would not cross any Class | airsheds and at
the closest point would be 5 miles from the TRNP-North Unit Class I airshed.

The construction assumptions for Alternative C were used to calculate GHG emissions for
Alternative D, with the exception of assumptions concerning construction workers—
Alternative D assumptions use an average of 150 workers (50 per three crews) located
throughout the project area who would work on the project daily during peak construction.
Based on these assumptions Alternative D would result in an estimated total of 23,700 metric
tons of CO,e emissions and a total of 50 metric tons of COe emissions for ongoing operations
and maintenance activities over the 50-year lifespan of the line. Alternative D would likely
impact approximately 119.5 acres of forested area to be removed. Assuming each affected acre
contains the average carbon content for the North Central Region, the net carbon footprint
associated with the removal of forested area would be an estimated 7,260 metric tons of CO-e.
Given this estimate, the impact of vegetation removal on GHG emissions from Alternative D
would be low.

3-47



Antelope Valley Station to Neset Transmission Project

Final EIS May 2014
Table 3-5: Alternative D: Transmission Line and Substations Construction Emissions
Estimates and General Conformity De Minimis Thresholds
General Conformity
Emissions Emissions De Minimis
Pollutant (tons) (tonslyear) Threshold
Nitrogen oxide 9.58 4.79 100
Volatile organic compounds 73 .37 100
PM; 5 .66 .33 100
Sulfur dioxide .30 15 100
Carbon monoxide 3.53 1.77 100

Note: PM2.5 = particles with a diameter less than or equal to a nominal 2.5 micrometers

Alternative E

Impacts on air quality as a result of Alternative E would be similar, albeit slightly greater due to
the increased length of this alternative, to those presented in Alternative C. Construction-related
emissions and fugitive dust would occur in the immediate area of the proposed route and impacts
would be short term, localized, and less than significant. Emission estimates from construction
are detailed in Table 3-6. Emissions from operations would be localized and less than
significant. This alternative would not cross any Class | airsheds at the closest point would be 5

miles from the TRNP North Unit Class | airshed.

Table 3-6: Alternative E: Transmission Line and Substations Construction Emissions
Estimates and General Conformity De Minimis Thresholds
General Conformity
Emissions De Minimis
Pollutant Emissions (tons) (tonslyear) Threshold
Nitrogen oxide 10.96 5.48 100
Volatile organic compounds .84 42 100
PM; s g7 .39 100
Sulfur dioxide .35 A7 100
Carbon monoxide 4.09 2.95 100

Note: PM2.5 = particles with a diameter less than or equal to a nominal 2.5 micrometers

The construction assumptions for Alternative C were used to calculate GHG emissions for
Alternative E, with the exception of the assumptions for construction workers—Alternative E
construction assumptions use an average of 150 workers (50 per three crews) located throughout
the project area who would work on the project daily during peak construction. Based on these
assumptions Alternative E would result in an estimated total of 27,400 metric tons of CO,e
emissions and a total of 50 metric tons of CO,e emissions for ongoing operations and
maintenance activities over the 50-year lifespan of the line. The exact acreage of trees to be
removed as a result of this alterative is unknown; however, it is likely that it would result in a
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loss similar to Alternative C (189.4 acres). Assuming each affected acre contains the average
carbon content for the North Central Region, the net carbon footprint associated with the
removal of forested area would be an estimated 19,278 metric tons of CO,e. Given this estimate,
the impact of vegetation removal on GHG emissions from Alternative E would be low.

3.3 GEOLOGY AND SOILS
3.3.1 Affected Environment

Regional Geology

The project area is within the Northwestern Glaciated Plains and Northwestern Great Plains
ecoregions within the Great Plains Province. The Northwestern Glaciated Plains encompasses
the westernmost extent of continental glaciation, with high concentrations of wetlands. The
Northwestern Great Plains encompasses the Missouri Plateau section of the Great Plains, and is a
semi-arid region with rolling plains, buttes, and badlands. The Northwestern Glaciated Plains
and Northwestern Great Plains are further divided into smaller ecoregions with specific geologic,
topographic, or soil features. The northwestern portion of North Dakota, within which the
project area is located (Figure 3-16) contains many of these unique ecoregions. North of Lake
Sakakawea the region contains the Glaciated Dark Brown Prairie along with the River Breaks
adjacent to Lake Sakakawea. The Glaciated Dark Brown Prairie consists primarily of glacial till
over Tertiary sandstone and shale. The River Breaks, located adjacent to Lake Sakakawea, the
Missouri River, and its tributaries contain broken terraces and uplands with dissected
topography. These areas are unglaciated and consist of Tertiary sandstone and shale. South of
Lake Sakakawea, not including the River Breaks, is the Little Missouri Badlands and Missouri
Plateau. The Little Missouri Badlands are similar to the River Breaks, with highly-dissected
topography prone to erosion. This area is also unglaciated, with Paleocene sediments of the
Bullion Creek and Sentinel Butte Formations. The Missouri Plateau is unglaciated and consists
of Tertiary sandstone, shale, and coal. The project area is also located within a region of the
state where the Fox Hill and Hell Creek units of the Union Formation are underlain by
calcareous shales, siltstones, and sandstones that are nearly all covered in glacial till plains.
Kettle holes, kames, moraines, and small glacial lakes occur there as well. Alluvial deposits lie
along the Missouri River (Bryce et al., 1998; U.S. Geological Survey [USGS]-Northern Prairie
Wildlife Research Center [NPWRC], 2012).
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Figure 3-16: Ecoregions in Northwestern North Dakota
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A majority of the project area location is glaciated, with the exception of the area southwest of
the Missouri River. These areas are on an old, moderately dissected, rolling plain with badlands,
buttes, and isolated hills. Terraces are adjacent to broad floodplains along most of the major
drainages. Elevation in the eastern portion of the region is approximately 1,650 feet and sloping
gradually to approximately 3,600 feet in the western portion.

Study Area Setting

For the purposes of describing the existing environmental setting, the area contained within the
6-mile-wide corridor distance for the proposed alternatives has been selected to provide the
context of the local study area. Figure 3-17 illustrates the extent of the study area for geology
and soils. This area comprises approximately 1.8 million acres in Williams, Mountrail,
McKenzie, Billings, Dunn, and Mercer counties. Presenting the description of existing
conditions as they relate to soils and geology within this more localized area, rather than a more
generalized regional scale, creates a discrete unit of geographic interest that is more suited to the
analysis of potential impacts stemming from construction and operation of the proposed
transmission line. The information presented below—the description of bedrock geology, the
location of landslide-prone areas, soil characterization, and farmland suitability—is constrained
by the geographic boundaries of the study area as defined by these parameters. Similarly, soils
and geologic conditions are detailed in the following maps as they occur within this study area.

Geology

The bedrock geography of the study area is of the tertiary period and comprises the Sentinel
Butte, Bullion Creek, Golden Valley and Brule and Chadron formations. Primarily silt, sand,
clay, sandstone, and lignite, with small areas of siltstone and limestone, occur throughout the
study area. Butte caprock also occurs in the study area northeast of the Killdeer. Bedrock
geology of the study area is presented in Figure 3-17.

Terrain

The maximum local relief is about 330 feet, but relief is considerably lower in most of the area
(Natural Resources Conservation Service [NRCS], 2012b).
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Figure 3-17: Bedrock Geology within the Macro-corridors
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Landslides

The North Dakota Geologic Survey (NDGS) has identified landslide areas within the study area.
These areas have experienced landslides in the past, or may be subject to landslide activity due to
geologic shifting or unstable soils. Within the study area, landslide-prone areas are primarily
confined to the badland areas and river breaks areas surrounding the Missouri River and Little
Missouri River. These areas exhibit steep terrain and exposed soils, which contribute to
landslide activity. Figure 3-18 displays the occurrences of landslides within the study area.

Landslides are masses of rocks and sediment that have tumbled or slid down a slope under their
own weight. They constitute geologic hazards that can damage buildings, roads, railroad tracks,
pipelines, transmission lines, and other types of infrastructure. Landslides are generally
characterized in the field by steep, near-vertical slopes (the scarp) that are upslope from a mound
of displaced rock (the body). The body of the slide may be relatively intact or it may be severely
fragmented. Recent or relatively new landslides are generally characterized by a fresh (well-
exposed rock) scarp and a sparsely vegetated body. Older slides are typically more difficult to
identify in the field because the scarps may be covered with vegetation and the landslide bodies
are often well-vegetated and covered by mature trees.

Most landslides in western North Dakota are rotational slumps that have a well-defined head and
toe. Typically, the part of the slope that breaks apart slides down the slope as a single unit and
the beds tilt back in the direction of the slope. The failed mass of rock is, however, almost never
a cohesive unit; tension cracks generally cause the failed material to splinter into smaller
portions. Successive landslides may occur at the same location. Over time, the accumulated
material from multiple, adjacent landslides can cover an area that is several thousand feet wide
and several miles long (Murphy, 2003).

The potential for landslides exists at various locations throughout the study area, but landslide
conditions predominate in southern McKenzie County. Most of this area is underlain by the
Sentinel Butte Formation (Paleocene), which consists of alternating beds of sandstone, siltstone,
mudstone, claystone, clinker, and lignite. A veneer of glacial deposits covers much of the upland
areas. Landslides in this portion of the study area are most prevalent within the Little Missouri
Badlands and in badlands topography north of Arnegard. The rock types in these two areas are
no different than those outside of these landslide-prone areas. In contrast to the slow erosive
processes that have carved most of the landforms in this map sheet, the buttes, valleys, coulees,
and ravines within the Little Missouri Badlands were carved relatively quickly (in geologic
terms) when glacial ice diverted the ancestral Little Missouri River into this area (Murphy,
2004). The Sentinel Butte Formation also occurs within Dunn County, where landslide potential
exists on lands near the western extent of Lake Sakakawea in an area known as the Parshall
Sheet. In the area covered by the Parshall Sheet, landslides are most prevalent within the Little
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Figure 3-18: Landslide Occurrences within the Macro-corridors

- Landslides

Source: NDGS, 2012b

3-54



Antelope Valley Station to Neset Transmission Project
Final EIS May 2014

Missouri Badlands and the drainages along the west side of the Missouri River Valley between
New Town and Independence Point (Murphy, 2003).

Regional Mineral Resources

Several mineral resources are mined within the study area. Bedrock clays can be found from
silty clay in the lower part of the Golden Valley Formation near Hebron. Lignite coals can be
found mainly in the Tertiary, Bullion Creek, and Sentinel Butte formations within the study area
in western North Dakota. The largest single deposit of lignite known in the world is found in
western North Dakota within the project area, and is an estimated 351 billion tons. North Dakota
also contains an estimated 25 billion tons of economically mineable coal found within the lower
Fort Union Group in western and central North Dakota. Mining within the project area dates
back to the late 1800s, and by 1920 there were approximately 250 mines operating within North
Dakota. These mines consisted of underground and surface strip mines. Eventually, surface
strip mining became more profitable, and the last underground mine closed in 1966. Currently,
there are six operations that mine approximately 32 million tons of coal annually within western
North Dakota. Four of these operations mine coal to feed electric generating plants in North
Dakota, and two operations mine lignite that is used in soil stabilization and as a drilling fluid
additive (NDGS, 2011). Figure 3-19 illustrates coal deposits present within the project area.

Salts in the study area consist of three main types of deposits within the Williston Basin of North
Dakota: halite, potash, and Glauber salt or mirabolite. Halite (sodium chloride or table salt) and
potash occur in thick deposits in the deep subsurface in the western part of the basin, while
Glauber salt occurs at or within 70 feet of the surface throughout North Dakota.

Sand and gravel deposits that are formed from glacial deposits contain sand and gravel as either
outwash or as isolated lenses of sand and gravel within till. Beach ridges and deltas that formed
along glacial lakes Agassiz and Souris are also important sources of sand and gravel. Pliocene to
Holocene-age sand and gravel deposits also occur as terrace deposits, and less commonly as
pediments, in the western part of the state (NDGS, 2012a).

Transmission lines are capable of co-existing with coal and other mineral resources. Only areas
around structures would potentially be precluded from mining and extraction operations. Coal
and other resources present between structures, if recoverable, could be mined with proper
implementation of safety procedures. Additionally, during geotechnical studies, structure
spotting, and easement negotiations, Basin Electric would coordinate with the property owner to
develop the project to accommodate access to recoverable coal and other mineral resources to the
extent possible.
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Figure 3-19: Coal Deposits within the Study Area
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Soils

Within the study area, the dominant soil order (the highest level of soil taxonomy) is Mollisols.

Mollisols are developed under grassland vegetation, and tend to be classified as prime farmland.
The soils in the area have a soil temperature regime reflecting their northern location, a soil
moisture regime reflecting a moist climate, and mixed mineralogy (NRCS, 2012b). Soil orders
are composed of numerous soil series (the lowest level of soil taxonomy). Series found
throughout the study area are described in greater detail in Table 3-7.

Table 3-7:

Soil Series within the Study Area

Soil Series

Description

Counties with
Occurrences

Cabba

The Cabba series consists of shallow, well-drained soils that formed in
residuum or colluvium derived from semiconsolidated, loamy sedimentary
beds. These soils are on hills, escarpments, and sedimentary plains.
Slopes are from 2 to 70 percent. Cabba soils have moderate permeability,
and runoff is very low to high depending on slope. These soils are used
as rangeland. The potential native vegetation occurring on these soils is
mainly little bluestem, western wheatgrass, needle-and-thread, prairie
sandreed, bluebunch wheatgrass, green needlegrass, plains muhly, forbs,
and shrubs.

Williams,
McKenzie, and
Dunn

Fleak

The Fleak series consists of excessively drained, rapidly permeable soils
that formed in calcareous soft sandstone. These soils are shallow to soft
sandstone and occur on crests of hills and ridges, and on valley sides.
Slope ranges from 2 to 70 percent. These soils are excessively drained,
with slow or medium runoff and permeability is rapid. They are used
mainly for range and pasture. The potential native vegetation is prairie
sandreed, little bluestem, needle-and-thread, and other mid and short
grasses.

McKenzie and
Dunn

Golva

The Golva series consists of very deep and deep, well drained, moderately
permeable soils that formed in silty alluvium. These soils occur on fans
and terraces, and in shallow concave swales. Slope ranges from 0 to 15
percent. They are well drained and runoff is negligible to medium
depending on slope. Permeability is moderate. These soils are used
mainly for small grains; some row crops, hay, and pasture. The potential
native vegetation is mid and short prairie grasses, such as blue grama,
green needlegrass, western wheatgrass, and some forbs.

McKenzie and
Dunn

Lakoa

The Lakoa series consists of deep and very deep, well drained soils
formed in residuum weathered from interbedded sandstone and shale on
uplands. Slopes range from 2 to 60 percent. Well-drained; saturated
hydraulic conductivity is moderately high; medium to very high runoff,
depending on slope. Lakoa soils are used for livestock grazing, wildlife
habitat, recreation, and home site and urban development. Native
vegetation is ponderosa pine, bur oak, with an understory of shrubs,
sedges, little bluestem, and green needlegrass.

Dunn

Rhame

The Rhame series consists of moderately deep, well-drained, moderately
rapidly permeable soils that formed in material weathered from soft
sandstone. These soils are on uplands and have slopes ranging from 0 to
70 percent. Runoff is slow or medium. Permeability is moderately rapid.
Small grains, mainly spring wheat are raised in a crop-summer fallow
rotation. Grassland is used for hay and pasture. Native vegetation is
medium and short prairie grasses as blue grama, needle-and-thread and
upland sedges.

Dunn
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Rhoades

The Rhoades series consists of deep and very deep, well or moderately
well-drained, very slowly permeable soils formed in stratified loamy and
clayey materials derived from soft shale, siltstone or mudstone. These
soils are in swales on uplands and terraces and have slope of 0 to 25
percent. Moderately well and well drained. Runoff is medium to very high
depending on slope. Permeability is very slow. Mostly in grassland used
for range and pasture. Native vegetation is short- and mid-prairie grasses
such as western wheatgrass, blue grama, sedges and also some legumes,
prickly pear and clubmoss.

Williams,
McKenzie,
Billings, Mercer,
and Dunn

Sen

The Sen series consists of well-drained, moderately permeable soils that
formed in calcareous siltstone or shale. They are moderately deep to soft
bedrock. These soils are on upland plains and have slope of 0 to 25
percent. Runoff is slow, medium or rapid. Permeability is moderate. Soils
are cropped to small grains in a crop-summer fallow rotation. Native
vegetation is mid and short prairie grasses as green needlegrass, needle-
and-thread, western wheatgrass, blue grama and a variety of forbs.

McKenzie

Shambo

The Shambo series consists of deep and very deep, well-drained,
moderately permeable soils that formed in calcareous alluvium mainly
from soft sandstone, mudstone and shale. These soils are on terraces
and fans along stream valleys and are on fans on uplands. Slope ranges
from 0 to 35 percent. Runoff is negligible to high depending on slope and
surface texture. Permeability is moderate. Soils are cropped to small
grains, hay and pasture. Some is irrigated and some are in native
rangeland. Native vegetation was green needlegrass, needle-and-thread,
western wheatgrass, prairie junegrass, blue grama and a variety of forbs.

McKenzie

Straw

The Straw series consists of very deep, moderately well and well drained
soils that formed in alluvium. These soils are on floodplains, stream
terraces and drainage ways. Slopes are 0 to 8 percent. Moderately well
and well drained. Moderate permeability. Runoff is negligible to medium
depending on slope. Straw soils are used mainly for dry land cropland,
irrigated cropland, and range. Potential native vegetation is mainly rough
fescue, western wheatgrass, needle-and-thread, little bluestem, bluebunch
wheatgrass, green needlegrass, forbs, and shrubs.

Mountrail and
Dunn

Toby

The Toby series consists of very deep, well drained, moderately rapidly
permeable soils that formed in alluvium or eolian deposits. These soils are
on fans, terraces, hills and ridges and have slopes of 0 to 15 percent. Well
drained. Runoff is slow or medium. Permeability is moderately rapid.
These soils are used for crops, hay, and pasture. Native grasses include
blue grama, needle-and-thread, prairie sandreed, and western
wheatgrass.

McKenzie and
Dunn

Trembles

The Trembles series are very deep, well and moderately well drained soils
formed in alluvium. They are on floodplains, bottomlands and low terraces.
Slopes range from 0 to 4 percent. Well and moderately well drained; slow
and very slow runoff; moderately rapid permeability. Trembles soils are
used mainly for irrigated cropland and for rangeland, The native vegetation
is needle-and-tread, basin wildrye, western wheatgrass, big sagebrush,
