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Big Eddy-Knight Transmission Project

Responsible Agency: U.S. Department of Energy, Bonneville Power Administration (BPA)

Cooperating Agencies: Washington Energy Facility Site Evaluation Council, Oregon Department of Energy
Title of Proposed Project: Big Eddy-Knight Transmission Project, DOE/EIS - 0421

States Involved: Oregon and Washington

Abstract: BPA is proposing to build a new 500-kilovolt (kV) transmission line in Wasco County, Oregon and Klickitat
County, Washington and a new substation in Klickitat County. The new BPA transmission line would extend
generally northeast from BPA's existing Big Eddy Substation in The Dalles, Oregon, to a new substation (Knight
Substation) proposed to be connected to an existing BPA line about 4 miles northwest of Goldendale, Washington.
The proposed Big Eddy-Knight Transmission Project is needed to increase transmission capacity to respond to
requests for transmission service in this area.

BPA is considering three routing alternatives and a no action alternative for the proposed transmission line. The
transmission line routing alternatives all would use a combination of existing BPA and new 150-foot wide right-of-
way. The routing alternatives range from about 27 to 28 miles long. BPA is considering different tower
combination options (single-circuit and double-circuit) including paralleling existing transmission lines. Two
substation sites are being considered for the proposed Knight Substation; the sites are on adjacent properties
along an existing BPA transmission line. Two fiber optic cable options are also being considered. BPA’s preferred
alternative is the East Alternative using some double-circuit towers (Option3), Substation Site 1 and the Wautoma
Option for the fiber optic cable.

The proposed project could create impacts to land use and recreation, visual resources, vegetation, geology and
soils, water resources and wetlands, wildlife, fish, cultural resources, social and economic resources, public health
and safety, transportation, air quality, and greenhouse gases. Chapter 3 of the EIS describes the affected
environment and potential impacts in detail.

Public review of and comment of this Draft EIS will continue through January 28, 2011.

For additional information, contact:
Ms. Stacy Mason — KEC-4

Project Environmental Lead
Bonneville Power Administration

P. 0. Box 3621

Portland, Oregon 97208
Telephone: (503) 230-5455

Email: simason@bpa.gov

For additional copies of this document, please call 1-800-622-4520 and ask for the document by name. The EIS is
also on the Internet at: http://www.bpa.gov/go/BEK. You may also request copies by writing to:

Bonneville Power Administration

P. O. Box 3621

Portland, Oregon 97208

ATT: Public Information Center - CHDL-1

For additional information on DOE NEPA activities, please contact Carol M. Borgstrom, Director, Office of NEPA
Policy and Compliance, GC-20, U.S. Department of Energy, 1000 Independence Avenue S.W., Washington D.C.
20585-0103, phone: 1-800-472-2756 or visit the DOE NEPA Web site at www.eh.doe.gov/nepa.
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Summary

This chapter summarizes the draft environmental impact statement (EIS) prepared for the
Big Eddy-Knight Transmission Project:

e Purpose of and need for action
® Project overview, including the Proposed Action Alternatives and No Action Alternative
e Affected environment and environmental impacts

S.1  Purpose of and Need for Action

S.1.1 Background

Bonneville Power Administration (BPA) is a federal agency within the U.S. Department of Energy that
owns and operates more than 15,000 circuit miles of high-voltage transmission lines in the Pacific
Northwest. These lines move most of the Northwest’s high-voltage power from facilities that generate
the power to power users throughout the region and to nearby regions such as Canada and California.

BPA has a statutory obligation to ensure it has sufficient capability to serve its customers through a safe
and reliable transmission system. The Federal Columbia River Transmission Act directs BPA to construct
improvements, additions, and replacements to its transmission system that the BPA Administrator
determines are necessary to provide service to BPA’s customers and maintain electrical stability and
reliability (16 United States Code [USC] Section [§] 838b[b-d]). If there is not enough available
transmission capacity on the system to accommodate new transmission requests, new transmission
facilities may be proposed. These proposed projects are subject to appropriate environmental review
under the National Environmental Policy Act (NEPA).

Based on Network Open Season (NOS) marketing processes conducted in 2008, BPA has determined
there is a need to increase the capacity of the 500-kilovolt (kV) transmission system in the proposed
project area to respond to requests that BPA has received to move power across its system. The need is
partly due to wind generation facilities in the region, which have greatly increased the amount of power
being produced east of the Cascade Mountains. This power needs to move to load centers west of the
Cascades, but there is not sufficient capacity available on existing transmission lines. Without new
transmission facilities, BPA’s system would likely become overloaded at certain times of the year, which
could cause outages on BPA’s and local utilities’ transmission service grids.

As a result, BPA is proposing to build a 500-kV lattice-steel-tower transmission line that would run from
its Big Eddy Substation near The Dalles, Oregon, to a new Knight Substation about 4 miles northwest of
Goldendale, Washington. This proposed project would eliminate an electrical bottleneck in this area,
provide an additional electrical pathway, and increase the system capacity to accommodate the
requested transmission service and allow additional power to flow through the region. Three action
alternatives are being considered for the transmission line, along with two (adjacent) site options for the
proposed substation, and a No Action Alternative. The project also includes two options for stringing
fiber optic cable to enhance transmission system communications (see Map S-1).

In addition to accommodating requests for firm transmission service, the proposed project would
address reliability issues on BPA’s system. The proposed new line and substation would help
redistribute the flow of power, which would increase the capacity of the overall system. This increase in

Big Eddy-Knight Transmission Project Draft EIS S-1
December 2010



Summary

overall system capacity would include being able to increase the capacity to serve the Portland, Oregon
metropolitan area during winter. In addition, the project is consistent with long-range system plans and
would defer the need for future reinforcement projects that would be needed in its absence.

S.1.2 Public Involvement

Early in the development of this EIS, BPA solicited comments from the public; Tribes; federal, state,
regional, and local agencies; interest groups and others to help determine what issues should be
studied. Comments were requested by publishing notices in the Federal Register, mailing a letter to
about 400 potentially interested and affected persons, holding two public open-house style meetings,
placing ads in and sending press releases to local media about the comment period and public meetings,
and meeting with Tribes, state agencies, congressional, county and city staffs, and interest groups.
Comments received were posted on the project’s Web site, which provided additional information and
other means for providing comments.

Based on initial public comments and additional studies of the transmission system, BPA refined the
proposed transmission line routing alternatives. In December 2009, BPA mailed the public a factsheet
that described the refinements and requested more comments.

In all, more than 400 people provided comments by mail, fax, telephone, via the project Web site, or at
public meetings.

S.2 Project Overview

The proposed 500-kV transmission line would run from BPA’s Big Eddy Substation near The Dalles to a
proposed Knight Substation about 4 miles northwest of Goldendale . The project also includes
installation of new fiber optic cable for system communications. BPA is considering three routing
alternatives for the transmission line: a West Alternative, a Middle Alternative, and an East Alternative
(see Map S-1). All routing alternatives are located in Wasco County, regon, and Klickitat County,
Washington and would cross the Columbia River and portions of the eastern end of the Columbia River
Gorge National Scenic Area. The three routing alternatives are about 27 or 28 miles long, and cross
varying amounts of private, state, federal and Tribal lands.

If a decision is made to build the project, construction would likely begin in summer 2011 and take
about 20 months. The transmission line and substation would be built by one or more construction
crews of about 50-60 workers each (70 to 100 at the peak of construction). Work would begin at the
substations, followed by construction of the line.

A total of 125-135 towers would be installed. About 16-21 miles of new access roads would be
constructed; in addition, 11-16 miles of existing access roads and 5 miles of existing county roads would
need improvements; and some 3-5 miles of temporary roads would be built. Where stream and
drainage crossings are unavoidable, some 25-30 culverts would be installed. If a decision is made to
construct the line, it would be energized and operating by February 2013.

The total estimated project cost ranges between $90-115 million depending on the routing alternative
and tower option.

BPA is also considering a No Action Alternative.

S-2 Big Eddy-Knight Transmission Project Draft EIS
December 2010



Summary

S.2.1 Proposed Action Alternatives

Big Eddy Substation. Each of the three action alternatives would start at Big Eddy Substation. Big Eddy
Substation would require a new 500-kV bay to connect the proposed line into the electrical system. All
work would occur and all equipment would be installed within the existing electrical yard and control
house.

Transmission Line Alternatives. The transmission line alternatives use a combination of existing and
new rights-of-way. In general, BPA would need a 150-foot wide right-of-way for the new transmission
line and a 50 foot-wide easement for access roads. For each routing alternative, BPA is considering
different tower combinations, including paralleling or replacing existing transmission lines.

e West Alternative. The West Alternative route extends north from Big Eddy Substation,
within mostly vacant BPA right-of-way to the Columbia River. The route then crosses the
river and heads west and then north, paralleling BPA’s existing Spearfish Tap 115-kV wood-
pole transmission line for about 1 mile. The route then angles northeast next to BPA’s
existing Chenoweth-Goldendale 115-kV wood-pole line for about 12 miles, to a point just
south of the Little Klickitat River. At this point, the West Alternative turns east and continues
to follow the Chenoweth-Goldendale line for about 1 mile before separating from that line
and veering north to connect with either proposed Knight Substation site. This alternative is
about 27 miles long.

e Middle Alternative. From Big Eddy Substation, the Middle Alternative route runs east and
slightly north in existing right-of-way next to BPA’s existing Harvalum-Big Eddy 230-kV
lattice-steel transmission line for about 7 miles before crossing the Columbia River. The
route crosses the river just west of the Harvalum-Big Eddy line near Wishram, Washington,
and continues to parallel this existing line for about 1.5 miles before heading north in new
right-of-way. The Middle Alternative then heads generally north for about 15 miles to the
Knight Substation sites, with two jogs east along the way — one for about 1.5 miles along
BPA’s existing Big Eddy-Spring Creek 230-kV lattice steel transmission line, and the other for
about 2 miles partially along BPA’s existing Chenoweth-Goldendale line. This alternative is
about 27 miles long.

e East Alternative (Preferred). The East Alternative route follows the same path as the
Middle Alternative for about the first 9 miles to a point just north of Wishram, at which
point the routes separate. The East Alternative continues east next to two existing BPA lines
that parallel each other — BPA’s Harvalum-Big Eddy 230-kV lattice-steel line and BPA’s
McNary-Ross 345-kV lattice-steel line — for an additional 5 miles before turning north in new
right-of-way. The East Alternative then generally runs north for about 14 miles to the
proposed Knight Substation sites. This alternative is about 28 miles long. The East
Alternative is BPA’s Preferred Alternative.

Knight Substation Options. The project would include a new Knight Substation in Klickitat County. BPA
is considering two adjacent sites for Knight Substation, both under the transmission line corridor that
contains BPA’s Wautoma-Ostrander 500-kV line and the North Bonneville-Midway 230-kV line. The
substation would require about 30 acres, of which 10 acres would be fenced to contain the yard and
control house.

e Knight Substation Site 1 (Preferred). Site 1 is the most western site, located about 0.5 mile
west of Knight Road. The property is currently privately owned and being farmed, but is for
sale. Because siting the substation on the property would likely sever it from the remaining
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ownership and agricultural use, 80 acres would likely be purchased (the parcel is 80 acres,
but BPA presently owns 8 acres of it for the right-of-way of the existing lines crossing
through it). Construction at Substation Site 1 would require temporary road access, likely
off Hill Road from the west, Butts Road from the south, or from Pine Forest Road from the
north. These county roads may require upgrading. Permanent access would be required for
operations after construction, likely from Knight Road.

e Knight Substation Site 2. Site 2 is adjacent to Site 1 on the east, and is currently part of a
544-acre parcel owned by the Washington Department of Natural Resources (DNR) that
abuts Knight Road. The parcel is leased for agriculture and is currently fallow. BPA would
purchase a 30-acre portion of the parcel. Site 2 would be accessed from the east off Knight
Road.

Fiber Optic Cable Options. The proposed transmission line would require a fiber optic cable for
communications between substations. Two options are being considered (see Map S-1). For the Loop
Back Option, cable would be strung on the proposed transmission line towers from Big Eddy Substation
to Knight Substation and then loop back to Big Eddy Substation on the same towers. For the Wautoma
Option (Preferred), the fiber optic cable could follow the same route to Knight Substation but then
continue an additional 72 miles on BPA’s Wautoma-Ostrander transmission line through Klickitat and
Yakima counties to BPA’s Wautoma Substation in northwest Benton County, Washington. Existing
access roads would be used for construction of the Wautoma Option, which is preferred because it
would optimize the transmission communications system by creating a large communications loop used
by multiple substations.

S.2.2 No Action Alternative

Under the No Action Alternative, BPA would not build the proposed Big Eddy-Knight transmission line,
Knight Substation, or install fiber optic cable. Without building these facilities, BPA would be unable to
provide long-term firm transmission service for the service requests that the proposed line is intended
to accommodate. However, BPA may be able to provide other forms of transmission service to some of
these customers, such as non-firm transmission service (non-firm is not guaranteed to be available and
is only available after commitments for firm service have been met).

S.3 Affected Environment

The proposed transmission line alternatives would all begin within the National Scenic Area in Wasco
County, Oregon, and cross the Columbia River, either near The Dalles or about 6 miles to the east. Each
alternative would then travel through the National Scenic Area for several more miles, climbing up and
over the Columbia Hills ridgeline in Klickitat County, Washington. Descending down the north side of
the Columbia Hills, the alternatives would cross gently rolling agricultural plateau for several miles
before crossing the Little Klickitat River and some wooded ravines. Where the alternatives would
traverse the Klickitat County plateau, views can be expansive and include Mount Adams to the
northwest and Mount Hood to the south. After crossing the Little Klickitat River, the alternatives would
continue north to connect with Knight Substation, which would be located south of the Simcoe
Mountain foothills. Elevation across the project area ranges from 160 feet above sea level at normal
pool elevation of Lake Celilo behind The Dalles Dam to 2,628 feet at the crest of the Columbia Hills.

Populated areas include the cities of The Dalles in Oregon and Goldendale in Washington; rural
unincorporated communities such as Celilo and Biggs in Oregon; and Wishram and Centerville in
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Washington; and several existing and future large-lot residential subdivisions, such as River Crest, near
the Little Klickitat River in Washington. However, the project area is predominantly rural and dominated
by privately owned farms interspersed with a few parcels of federal, state and Tribal lands. Soils are
typically silty varieties of loam, much of which are considered prime farmland or support “farmlands of
statewide importance.” Most of the land is used as rangeland, interspersed with some cropland,
primarily nonirrigated. Some land is in conservation programs. There are also several small orchards
and a vineyard located in the project area’s southern portion, near the Columbia River, where there are
also an abundance of parks and recreation sites.

Agriculture is a major economic force in the area, although retail sales generate the most revenue in
both counties. Also driving the local economy are lumber production, health care, manufacturing,
professional services, recreation and tourism, food services and — a fast growing sector — electric power
generation. Several wind farms have been built near the project area and several others are planned.

As is typical of a mostly rural area, local motorists are served primarily by two-lane county roads. Four
scenic highways run through or by the project area on the south and east. Other local transportation
facilities include those of the Burlington Northern Santa Fe, Union Pacific, and Amtrak railroads, two
public airports (north of The Dalles and west of Goldendale), and two private airstrips.

Besides the Columbia River, the area’s main waterways include Fifteenmile Creek in Oregon, which
drains into the Columbia, and Swale Creek and the Little Klickitat River, both tributaries of the Klickitat
River in Washington. Fifteenmile has a small 100-year floodplain and Swale Creek a much wider one. In
addition, there are many scattered, intermittent streams and dry washes throughout the area. The four
main waterways are all fish-bearing and some intermittent streams may contain fish seasonally. The
Columbia and Klickitat river segments and Fifteenmile Creek segment spanned by the project provide
critical habitat for certain fish species, including several federally protected salmon, steelhead and bull
trout populations in the Columbia River.

Reflecting the arid climate, vegetation in the project area includes grassland, shrub-steppe (including
scabland lithosols), disturbed grassland/shrub-steppe, cropland, woodlands (including riparian
woodlands), and wetlands. High-quality grassland and shrub-steppe are now rare, but a few “priority
ecosystems” containing them are identified in the project area — in the Columbia Hills and along the
Little Klickitat River. Disturbed grassland/shrub-steppe is the predominant vegetation type (as
mentioned, this is largely used as rangeland or pasture), followed by cropland. A few small woodlands
can be found along some waterways and dry washes. Because the area is arid, there are few wetlands
and they are widely scattered throughout the project area; only a handful are of high-quality.

Ten Washington-listed special-status vegetation species are found in the project area, two of which are
also federal species of concern (clustered lady’s slipper and obscure buttercup). No federally protected
or candidate plant species are known to be within the project area.

The area’s vegetation provides habitat for a variety of wildlife. Common mammals are coyote, deer, elk,
rabbits, squirrels, and various rodents. Common birds that live in or pass through the area include game
birds such as pheasant and partridge; migrating waterfowl such as geese and ducks; birds of prey; and
many species of passerines (songbirds). There are no federally listed wildlife species likely to occur in
the project area, but several federal “species of concern” or state-listed species are likely to occur
because of habitat types found. These species include certain birds of prey and game birds; the Western
gray squirrel; and some species of deer, jackrabbits, bats, reptiles, turtles and frogs.

Several historic and culturally significant sites and artifacts can be found in the area, particularly along
the Columbia River where abundant fisheries attracted native people to establish villages. Upland areas
and the Klickitat plateau were visited seasonally by native people in search of roots and herbs, or used
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for spiritual activities. Later, Euro-Americans would settle here, establishing homesteads, planting crops
and building roads, fences and other infrastructure. Remnants of these activities, from petroglyphs to a
fish wheel, provide a living history of the area’s former inhabitants.

If the Wautoma Option is selected for fiber optic cable installation, the project would affect an
additional 72 miles of land in Washington within the existing Wautoma-Ostrander transmission line
corridor. Cable would run from Knight Substation across 18 miles of Klickitat County and 51 miles of
Yakima County before crossing the northwest tip of Benton County to reach Wautoma Substation.
Generally, the route is sparsely populated. About half of the line’s corridor crosses the Yakama Indian
Reservation; remaining land is mostly privately owned with some federal land, including Brooks
Memorial State Park.

The existing transmission line crosses mostly shrublands and grasslands. It spans the Yakima River,
several fish-bearing streams and creeks, and runs near priority habitat for some wildlife, including mule
and black-tailed deer, the Western gray squirrel and wild turkey.

S.4 Environmental Impacts

Construction and installation of tall lattice-steel towers, new access roads and the new substation, and
related counterpoise installation, pulling/tensioning sites, and staging areas, would all create temporary
and permanent impacts on area resources. Construction would require the use of heavy vehicles,
helicopters, and equipment like cranes and bulldozers. Construction activities could impact local roads,
delay motorists, and create dust and noise. Some land would be removed from current uses or
restricted from future uses, although landowners are generally compensated. Some vegetation would
be cleared, trees removed and wildlife habitat disrupted to accommodate road, tower and substation
construction. Construction activities themselves could disturb wildlife and disrupt breeding. Soil would
be disturbed and/or compacted around tower footings and access roads, potentially causing erosion and
water runoff. Excavation could disturb unmapped cultural resources. Although the area’s major
waterways would be spanned, some intermittent streams would be crossed, requiring culvert
installation to maintain seasonal flow, and some small patches of wetlands may be disturbed. Besides
physical impacts, new towers and some roads would be highly visible in a few areas, affecting scenic
views particularly where they would travel within the National Scenic Area, across the skyline or in
viewers’ foreground.

Additions made to Big Eddy Substation would have minimal, if any, impacts to resources because all
work would occur within the substation’s yard. The only impact would be due to noise during
construction.

Environmental impacts on resources by each alternative and the proposed Knight Substation are
summarized below. Estimated impact totals (measured in acres, miles, etc.) are both temporary and
permanent impacts combined. Where each resource is discussed in Chapter 3, more detailed impact
assessments are offered, broken down by temporary/permanent and project component (e.g., tower
footings, access roads).

Environmental impacts created by the Loop Back fiber optic cable option are not summarized below
because they would be the same as described for each alternative. Impacts on resources by the
Wautoma Option are summarized collectively under S.4.15.
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S.4.1 Land Use and Recreation

Each action alternative would cross primarily privately owned land, as well as a mix of state and federal
lands. The Middle and East alternatives also cross some Tribal lands. Project area land uses are
predominantly agriculture (primarily rangeland but some cropland), with some recreation areas and
land in conservation programs. Construction of the line would temporarily disrupt land uses in staging
areas and at pulling/tensioning sites; it would permanently remove land from use for tower footings,
roads, and Knight Substation, and permanently limit land uses and activities within the right-of-way.
Generally, however, existing agricultural uses could continue along the line after construction.

West Alternative. Would follow existing BPA right-of-way for 16 of its 27 miles; about 21 miles cross
private land and 6 miles cross state land. (A fraction, 0.4 mile, crosses federal [BPA] land). No tribal
lands would be crossed. Some 233-432 acres of new right-of-way would be required, depending on the
selected tower option. The West Alternative would convert the most state land (31-106 acres) to right-
of-way and would require the greatest amount of land in the National Scenic Area (72-119 acres) for
new right-of-way. No homes would be within the right-of-way. Tower and road construction under this
alternative would impact the most parks and conservation land (32-56 acres), and the most agricultural
land (about 138-213 acres) compared to the other action alternatives. Overall impacts on land use
would be moderate-to-high.

Middle Alternative. Would follow existing BPA right-of-way for 9 of its 27 miles; about 24 miles cross
private land, 1 mile federal, 0-1 mile state and 1 mile Tribal land. Some 284-309 acres of new right-of-
way would be required, depending on the selected tower option. The Middle Alternative would convert
the least state land (0-14 acres) to right-of-way and would require much less land in the National Scenic
Area (40-43 acres) for new right-of-way compared to the West Alternative. No homes would be within
the right-of-way. Tower and road construction under this alternative would impact few (less than 4)
acres of parks and conservation land and about 155-175 acres of agricultural land. Overall impacts on
land use would be low-to-moderate.

East Alternative. Would follow existing BPA right-of-way for 14 of its 28 miles; about 25 miles cross
private land, 1 mile federal, 0.5-1.5 mile state and 1.5 mile Tribal land. Some 258-269 acres of new
right-of-way would be required, depending on the selected tower option. The East Alternative would
convert a small amount of state land (9-23 acres) to right-of-way and would require the least amount of
land in the National Scenic Area (1-5 acres) of all action alternatives. No homes would be within the
right-of-way. Tower and road construction would impact few (less than 4) acres of parks and
conservation land and about 166-210 acres of agricultural land. About 0.5 mile of the line would pass
through the Windy Flats Energy Production Area, but would not impact wind turbines or preclude future
development. Overall impacts on land use would be low-to-moderate.

Knight Substation Options. Site 1 would convert more than 70 acres of prime farmland to
nonagricultural use and require a 0.75-mile new access road. Site 2 would convert 30 acres of prime
farmland to nonagricultural use, with a relatively short access road. Both sites would have moderate
land use impacts.

S.4.2 Visual Resources

Each action alternative would place steel towers in the National Scenic Area along the Columbia River —
appearing most visible where the towers cross the skyline or are in viewers’ foregrounds — as well as
near scenic byways and small populated areas, and through pastoral landscapes. Some new access
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roads would also need to be built in the National Scenic Area, occasionally on steep slopes where
necessary cut-and-fill or benching would make them more visible.

West Alternative. Longest route (of the action alternatives) running through the National Scenic Area —
9.6 miles. Potentially visible from the highest number of local parks (8), scenic highways (3) and trails
(4) because it would traverse the Columbia River at a new crossing, climb up steep slopes and place tall
steel towers where there are currently wood-pole structures. Also, due to tower heights and proximity
to a local airport, some towers would need lighting or painting, and conductors spanning the river would
require marker balls. Farther north, where it would run across the Klickitat plateau and link to Knight
Substation, the West Alternative would cross the Little Klickitat River and run near several existing and
future large-lot subdivisions, potentially interfering with expansive views. However, it would run near
(within 1,000 feet of) the fewest number of homes and businesses — 17-24 — of the action alternatives.
Because of its impact in the National Scenic Area, overall visual impacts would be high, the highest
impact among the action alternatives.

Middle Alternative. Shortest route running through the National Scenic Area — 5.5 miles. In this area, it
would primarily run next to (or replace) an existing transmission line in an area that already contains
industrial infrastructure (railroad tracks, highways, other development). The Middle Alternative would
parallel or share on existing transmission line crossing over the Columbia River, but would require
placing towers and access roads in new right-of-way where it climbs the Columbia Hills’ steep terrain;
some towers in this area would need to be lighted or painted and conductors spanning the river would
require marker balls. Overall, it would be potentially visible from three state parks, two scenic highways
and one trail. The Middle Alternative would run near the greatest number of homes and businesses —
42-46 — of which 25 are in the Washington community of Wishram, and would run near several large-lot
“view” subdivisions. Overall visual impacts would be moderate-to-high.

East Alternative. About 7.3 miles of its route would run through the National Scenic Area. The East
Alternative would have the same route as the Middle Alternative for the first 9 miles, but would
continue to follow (or replace) an existing line through the National Scenic Area for several more miles
(i.e., it would have no new right-of-way within the scenic area). Some towers in this area would need to
be lighted or painted and conductors spanning the river would require marker balls. The East
Alternative would run near 39-42 homes and businesses, including 25 in Wishram, and be potentially
visible from four parks, three scenic highways and one trail. Because it has more right-of-way within
existing transmission line corridors than the Middle Alternative, and fewer visual impacts in the National
Scenic Area, overall visual impacts would be moderate, the lowest of the action alternatives.

Knight Substation Options. Both Sites 1 and 2 would be in agricultural fields crossed by BPA’s existing
North Bonneville-Midway 230-kV and Wautoma-Ostrander 500-kV steel tower transmission lines. On
either site, the substation would be mostly seen by local motorists on Knight Road. Few residents are
nearby (none within 1,000 feet), although a parcel east of Knight Road has been subdivided into eight
view lots. Visual impacts by the substation would be moderate for Site 2, because it is closest to Knight
Road and the future housing development, and low-to-moderate for Site 1.

S.4.3 Vegetation

Impacts to vegetation would include removal, disturbance, changes in vegetation type, and the potential
spread of noxious weeds. In some right-of-way areas, trees would have to be removed. At tower sites
and along new access roads, vegetation would be permanently removed and soils would be compacted;
impacts would depend on the amount and quality of vegetation removed. In addition, habitat
fragmentation could occur where new or expanded rights-of-way or access roads would cross through
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sensitive plant communities. Although most disturbed vegetation would be allowed to reestablish,
these would be vulnerable to noxious weed infestations in the interim. However, mitigation measures
would be taken to reduce weed spread.

West Alternative. Could impact eight of nine special-status species found or likely to be present along
the proposed line. Would impact 133-199 acres of disturbed shrub-steppe/grassland, the predominant
vegetation cover; 31-53 acres of high-quality grassland (the only alternative that crosses this vegetation
type); and 9-15 acres of high-quality shrub-steppe. The Idaho fescue-houndstongue hawkweed and
Oregon white oak-ponderosa pine priority ecosystems would be impacted. Eight of 11 woodland areas
would be impacted by tree removal; about 93-130 trees would be removed, although none near water
bodies. Greatest vegetation impact of the action alternatives; impacts would be high.

Middle Alternative. Could impact two special-status species found or likely to be present along the
proposed line. Would impact 125-140 acres of disturbed shrub-steppe/grassland — including some in
relatively good condition where it would cross over the Columbia Hills —and about 4-11 acres of
high-quality shrub-steppe, but would not disturb any high-quality grassland or priority ecosystems.
Three of seven woodland areas would be impacted by tree removal; about 26 trees would be removed
in upland areas. Impacts on vegetation would be moderate.

East Alternative. Could impact one special-status species likely to be present along the proposed line.
Would impact 142-153 acres of disturbed shrub-steppe/grassland, but no high-quality shrub-steppe or
grasslands and no priority ecosystems. Two of six woodland areas would be impacted by tree removal;
about 16 trees would be removed in upland areas. Least vegetation impact of the action alternatives;
impacts would be low.

Knight Substation Options. There would be no impacts on special-status species, priority ecosystems,
any type of shrub-steppe/grassland, or woodlands on either site. The 10-acre substation yard would
disturb nonirrigated cropland only.

S.4.4 Geology and Soils

Construction of the transmission line would expose soil to rain and wind, causing erosion; compact soil;
and remove soil from use either by taking it off-site or covering it with impervious surfaces. Impacts
would be greatest during and immediately after construction, until revegetation, drainage and erosion
control measures are established. While some landslide areas would be crossed, most are inactive.

West Alternative. Building the line and about 40 miles of access roads would disturb about

169-268 acres of land, depending on the selected tower option. This could cause soil to erode at a rate
of about 28-41 tons/year along the project corridor, similar to naturally occurring erosion rates for the
area. This alternative has the lowest disturbance within potential landslide areas —about 2.5 acres.
Overall geology and soils impact: low.

Middle Alternative. Building the line and about 37 miles of access roads would disturb about

159-179 acres, depending on the selected tower option. This could cause soil to erode at a rate of about
33-35 tons/year along the project corridor, equivalent to the natural erosion rate. Disturbance within
potential landslide areas — about 8-9 acres — would be more than the West Alternative, but much less
than the East Alternative. Overall geology and soils impact: low-to-moderate.

East Alternative. Highest erosion impact because of steeper terrain crossed; building the line and about
37 miles of access roads would disturb about 169-212 acres, depending on the selected tower option.
Because of topography, this could cause soil to erode at a rate of about 42-57 tons/year along the
project corridor, slightly higher than the natural erosion rate. This alternative has the highest
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disturbance within potential landslide areas: about 22-30 acres. Overall geology and soils impact:
moderate-to-high.

Knight Substation Options. About 1 ton of soil would be subject to erosion at Site 1 compared with
0.5 ton at Site 2. Erosion rates differ because Site 1 has slightly more rolling terrain. Site 1 would also
require a longer access road than Site 2. Still, soil impacts on both sites would be moderate. There
would be no landslide impacts.

S.4.5 Water Resources and Wetlands

Transmission line construction would cause ground disturbance that could affect waterways and
groundwater. To minimize this impact, no towers would be located in waterways, floodplains or within
50 feet of the Columbia River and other primary creeks and rivers, which would be spanned from bank-
to-bank high above the water level. No new access roads would cross the area’s primary waterways
(the Columbia and Little Klickitat rivers, Fifteenmile and Swale creeks), but some access roads could
cross intermittent tributaries or drainages, where culverts would be used to ensure continued water
passage. No new access roads would be built in floodplains; one existing road needing improvement is
within a floodplain. There would be some wetland impacts where tower footings or access roads would
encroach slightly on these resources (measured in hundredths and tenths of an acre).

Although there would be some vegetation removed in new rights-of-way, there would be no shade
reduction to waterways.

There would be some groundwater impacts, although BPA would work to minimize these. Erosion
control measures taken wherever soils would be exposed during construction would minimize sediment
transportation to groundwater recharge areas, including intermittent streams.

West Alternative. Least disturbance within 50 feet of streams — about 2 acres would be disturbed for
9 permanent tower footings. Highest number of stream crossings by roads; 17 new and 15 improved
access roads would cross intermittent streams, drainages or dry washes, but lowest number of new
culverts (25) required. No towers or new or improved access roads would be built in floodplains. Most
riparian areas would be left untouched with the exception of Threemile Creek, where some shade tree
removal could have a low impact on water temperatures when water level is low. Overall impact on
water courses: low.

Highest impact on wetlands — some 1.7-3.0 acres would be permanently or temporarily disturbed by
tower footings or road fill. Three potentially impacted wetlands have been identified as high-quality
because of their special characteristics. Four impacted wetlands could have more than 0.1 acre
disturbed. Overall impact on wetlands: high.

Middle Alternative. Would disturb slightly more land within 50 feet of streams than the West
Alternative — about 2.2 acres for up to 12 permanent tower footings. Lowest number of stream
crossings by roads — 10 new and 10 improved access roads would cross intermittent streams, drainages
or dry washes, requiring 28 new culverts. No towers or new access roads would be built in floodplains.
One existing access road paralleling the southeast bank of Fifteenmile Creek and within a portion of its
floodplain would need to be improved. Riparian areas would not be disturbed. Overall impact on water
courses: low.

Slightly lower impact on wetlands than the West Alternative — about 1.4-1.7 acres would be
permanently or temporarily disturbed. One identified high-quality wetland could be impacted slightly
by access road construction. Six impacted wetlands could have more than 0.1 acre disturbed. Overall
impact on wetlands: moderate-to-high.
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East Alternative. Greatest disturbance within 50 feet of streams — about 2.7-2.9 acres would be
disturbed for 4-5 permanent towers. New access roads would cross 22 streams/drainages and improved
access roads 8 streams/drainages; similar to the West Alternative. Up to 30 new culverts would need to
be installed. No towers or new access roads would be built in floodplains. One existing access road
paralleling Fifteenmile Creek and within a portion of its floodplain would be improved. Riparian areas
would not be disturbed. Overall impact on water courses: low.

Lowest impact on wetlands — about 0.9 acre would be disturbed. No high-quality wetlands have been
identified along the East Alternative, although two impacted wetlands could have more than 0.1 acre
disturbed. Overall impact on wetlands: low-to-moderate.

Knight Substation Options. There are no creeks or drainages on either substation site and neitherisin a
designated floodplain; both are relatively flat. With implementation of erosion control measures,
construction at either site would have minimal impacts on surface water. There are no wetland areas
on Site 1. A potential wetland near Site 2 would not be impacted by substation or road construction.
Both sites would have no impacts on waterways and wetlands.

S.4.6 Wildlife

None of the action alternatives would impact federal threatened or endangered wildlife species.
However, some federal species of concern and state-list species could be impacted by construction
disturbance, habitat loss, and potential collisions with lines. BPA would take various mitigation steps to
minimize these impacts, including scheduling construction around certain breeding seasons and
installing bird diverters on overhead ground wires.

West Alternative. Would impact some high-quality habitat — including grasslands, shrub-steppe,
woodlands, rock and cliff, and wetlands (see S.4.3 Vegetation) — and some special-status species. Slight
impacts would be likely on the Western gray squirrel; amphibians, turtles, and wetland invertebrate
species ; the sage lizard; and some common species of birds and wildlife. Overall impacts would be
moderate-to-high.

Middle Alternative. Would primarily impact common habitat that is abundant in the area. It would
impact a small amount of high-quality habitats (the fringe of one shrub-steppe area, but no grasslands
or rock and cliff areas) and only slightly impact woodlands and wetlands. There would be few potential
impacts on special-status species (amphibians, turtles, bald eagle, white pelican, and mule and black-
tailed deer). Overall impact would be low-to-moderate.

East Alternative. Would mostly impact common habitat that is abundant in the area. It would not
impact high-quality habitats (grasslands, shrub-steppe, or rock and cliff), would only slightly impact
woodlands and wetlands, and would have few potential impacts to special-status species (golden eagle,
prairie falcon, peregrine falcon, bald eagle, white pelican, and mule and black-tailed deer). Overall
impacts would be low-to-moderate.

Knight Substation Options. Substation construction on either site would remove 10 acres of cropland
from use, a small percentage of this widespread and relatively low quality habitat. No special-status
species, nests, or burrows were found on Site 1 or 2. Impacts would be low at either substation site.

S.4.7 Fish

Fish would be impacted if the water quality and habitat in which they live were changed. Impacts could
be due to erosion causing sedimentation of streams, pollution from petroleum spills, stream alterations,
and riparian vegetation (shade) removal. However, none of the action alternatives would directly alter
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fish habitat or require culverts in fish-bearing streams. All tree removal would be upland from stream
edges and would not impact shading on water surfaces. Mitigation measures would be taken to prevent
spills and minimize erosion.

West Alternative. Would cross four fish-bearing streams, but towers would be placed well away from
the water’s edge, no culverts would be required, and no riparian trees would be removed. The
Columbia and Little Klickitat rivers and Fifteenmile Creek have special-status fish species present where
crossed. Construction work would not occur near these waterways; there would be no impacts to these
fish. Culverts (25) would be placed only in seasonal non-fish-bearing tributary streams or dry washes.
There would be no-to-low impact on fish.

Middle Alternative. Would cross the same four fish-bearing streams as the West Alternative, with no
towers near streams, no culverts required, and no riparian trees removed. There would be no impacts
on special-status fish species where it crosses the Columbia and little Klickitat rivers and Fifteenmile
Creek. An existing access road along Fifteenmile Creek would require upgrading; mitigation measures
would ensure no sediment reaches the creek. Culverts (28) would be placed only in seasonal non-fish-
bearing tributary streams or dry washes. There would be no-to-low impact on fish.

East Alternative. Would cross the same four fish-bearing streams as the other alternatives, with no
towers near streams, no culverts required, and no riparian trees removed. There would be no impacts
on special-status fish species where it crosses the Columbia and Little Klickitat rivers and Fifteenmile
Creek. An existing access road along Fifteenmile Creek would require upgrading; mitigation measures
would ensure no sediment reaches the creek. Culverts (30) would be placed only in seasonal non-fish-
bearing tributary streams or dry washes. There would be no-to-low impact on fish.

Knight Substation Options. No fish-bearing streams are located in the vicinity of Knight Substation
Sites 1 or 2. A dry wash tributary to Blockhouse Creek — about 4 miles and 1 mile downstream of Sites 1
and 2, respectively — is located nearby, but no fish occur in Blockhouse Creek in the vicinity of the
confluence with the dry wash. There would be no impact on fish.

S.4.8 Cultural Resources

Because the project transects areas significant to Columbia River Tribes and the general area has a rich
history, construction of the line could potentially disturb cultural sites. It would also introduce visual
elements that could alter the character of sensitive cultural and spiritual resource sites. However,
towers and access roads would be sited to avoid known sensitive areas whenever possible and trained
cultural resource monitors would be consulted during construction to ensure unidentified sites are not
inadvertently impacted.

West Alternative. Would pass within 1 mile of 157 cultural resource sites, including pre-contact sites
such as rock images and burial sites, and historic sites such as trails and a fishwheel location. Of these,
11 sites are within the West Alternative’s right-of-way and include scattered and isolated pre-contact
artifacts, a pre-contact rock alignment, a pre-contact cairn, and an historic rock alignment. The line
would also cross through Homesteads of the Dalles Mountain Ranch Historic District and an area of the
Columbia Hills that could contain unknown cultural resources. While surveys conducted before
construction would help identify these, potential impacts on cultural resources are higher than the other
two alternatives. Potential impacts would be moderate.

Middle Alternative. Would pass within 1 mile of 133 cultural resource sites, including pre-contact and
historic sites similar to the West Alternative. Of these, nine sites are within the Middle Alternative’s
right-of-way and include three scatters of historic artifacts, two pre-contact isolated artifacts, an historic
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railroad grade, an historic rock alignment, and a large site with pre-contact artifacts, pictographs, and
burial sites. The line would also cross over an Oregon Trail segment (no longer visible) at two places due
to a 90-degree bend where the line crosses the Columbia River. Because the most significant cultural
site would be separated by a vertical distance that precludes disturbance, and other sites would be
avoided, potential impacts on cultural resources would be low.

East Alternative. Would pass within 1 mile of 123 cultural resource sites, including pre-contact and
historic sites similar to the West and Middle alternatives. Of these, 10 sites are within the East
Alternative’s right-of-way and include two scatters of historic artifacts, an historic railroad grade, pre-
contact lithic artifact scatters, a pre-contact burial site, an historic rock alignment, and a large site with
pre-contact artifacts, pictographs, and burial sites. Like the Middle Alternative, the East Alternative
crosses over an Oregon Trail segment at two points. Because the most significant cultural site would be
separated by a vertical distance that precludes disturbance, and other sites would be avoided, potential
impacts on cultural resources would be low.

Knight Substation Options. There are no known cultural resource sites near either proposed Knight
Substation site. However, only limited cultural resource surveys have been conducted in the vicinity of
either location in the past. BPA recently conducted limited archaeological testing of portions of Site 1;
no cultural resources were identified. Because the substation would be located where there is a low
likelihood of cultural resources, there would be no-to-low potential impact.

S.4.9 Socioeconomics

The proposed project would impact private farms, ranches, and residences; some state lands; and
possibly recreational lands. The action alternatives would not result in the loss of large amounts of land
from any single property or fragment any local communities, although concerns about the line’s impact
on property values could potentially create a sense of loss of the agrarian, cultural, and natural resource
aesthetic in the area.

The action alternatives would have similar impacts on certain economic elements. During construction,
workers would be hired, would need housing and would buy goods and services locally; this would have
temporary positive impacts on employment, housing, retail and Washington State (state sales tax
revenues). In addition, the state and Klickitat County would benefit from one-time gains in tax revenues
of about $1.95 million and $150,000, respectively, through “use” taxes levied on the value of out-of-
state materials purchased for the project. BPA would reimburse landowners for lands required for new
right-of-way or access road easements. Potential impacts on property values would be variable; some
low, temporary negative impacts on values (and salability) might occur on an individual basis for some
properties along or near the transmission line. There would be no impact on public services.

West Alternative. Most agricultural economic impacts would occur in rangelands and nonirrigated
cropland. Maximum permanent reduction in direct agricultural output would be about $5,845 per year,
of which $631 would be labor income. Indirect earnings reductions by related sectors would be about
$9,580 per year for Klickitat and Wasco counties, $1,615 of which would be labor income. This is a small
proportion of the two counties’ overall output, which is measured in tens of millions of dollars. Impacts
on the local and regional economy would be low.

The West Alternative tower option that would include permanently removing the Chenoweth-
Goldendale line could affect Klickitat County Public Utility District (PUD). Klickitat PUD uses this line as a
backup to the Goldendale Substation when other lines are down for maintenance. Other means for
backup would need to be found as needed. Impact on Klickitat PUD would be moderate.
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Middle Alternative. Similar to the West Alternative, most agricultural economic impacts would occur in
rangelands and nonirrigated croplands, although relatively more cropland would be impacted.
Maximum permanent reduction in direct agricultural output would be about $8,280 per year, of which
$835 would be labor income. Indirect earnings reductions by related sectors would be about

$12,237 per year for Klickitat and Wasco counties, of which $1,996 would be labor income. Thisis a
small proportion of overall output; impacts on the local and regional economy would be low.

East Alternative. Similar to the other alternatives, most agricultural economic impacts would occur in
rangelands and nonirrigated croplands; like the Middle Alternative, relatively more cropland would be
impacted. Maximum permanent reduction in direct agricultural output would be about $7,380 per year,
of which $785 would be labor income. Indirect earnings reductions by related sectors would be about
$11,303 per year for Klickitat and Wasco counties, of which $1,893 would be labor income. Thisis a
small proportion of overall output; impacts on the local and regional economy would be low.

Knight Substation Options. Building the substation on Site 1 would remove 80 acres of privately owned,
nonirrigated cropland from production. Total reduction in economic output would be about
$20,984/year for Klickitat County, of which $2,937/year would be labor income. Direct effects to the
individual landowner would be slightly smaller. However, the landowner would be compensated by
purchase of the property by BPA, and 5070 acres could potentially be leased out for cultivation in the
future. Placing this privately-owned land into federal ownership would also remove it from the Klickitat
County tax base, for a loss of about $142 annually in property taxes. These losses would be considered a
permanent low impact on all parties.

Building the substation on Site 2 would permanently remove about 30 acres of DNR land leased for crop
production. Total reduction in economic output would be about $7,880/year for Klickitat County, of
which $1,103/year would be labor income. Direct effects on DNR and its sharecroppers would be
slightly less. Sharecroppers would not be compensated for losses. Revenues to DNR would be reduced
by about $900-2,100 per year, about a thousandth of a percent of 2009 revenues from State Trust
Lands. DNR would be compensated by purchase of the land rights, and since the state does not pay
property tax, this would have no impact on the county tax base. These losses would be a permanent
low impact on all parties.

S.4.10 Transportation

During construction of the line, motorists on local roads would temporarily experience increased traffic
and possible delays. In the long-term, motorists and the county would benefit from improvements to
small segments of county roads. Development of BPA access roads could have positive or negative
impacts on affected landowners. Installation of tall towers along the transmission line corridor could
pose air traffic hazards if not properly marked. The Federal Aviation Administration (FAA) will review all
towers and wires exceeding 200 feet above ground or water to determine which require marking
(painting or lighting for towers and marker balls for wires).

West Alternative. Would require the greatest amount of new access roads (about 21 miles) among the
alternatives. Also requires 11 miles of existing access road upgrades, 3 miles of temporary access roads,
and 5 miles of county road upgrades. It would pass relatively close to two airports and have at least

11 towers exceeding 200 feet. Overall impacts would be low-to-moderate.

Middle Alternative. Would require about 19 miles of new access road, 15 miles of existing access road
upgrades, and 3 miles of temporary roads. Would have at least five towers exceeding 200 feet. Overall
impacts would be low.
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East Alternative. Would require about 16 miles of new access road, 16 miles of existing access road
upgrades, and 5 miles of temporary roads. Would have at least eight towers exceeding 200 feet.
Overall impacts would be low.

Knight Substation Options. Knight Road would provide primary access to either Site 1 or 2 during
construction. However, for Site 1, construction vehicles would likely travel from Knight Road onto either
Hill Road, Butts Road, or Pine Forest Road to connect with a temporary access road to the site. The
selected county road may require upgrades to accommodate expected heavy loads. When construction
is complete, the temporary access road would be removed. Permanent access to either site would be
from Knight Road. The substation would be remotely controlled, with only periodic visits by BPA
personnel. Overall substation impacts on transportation would be low.

S.4.11 Noise

Sources of noise would be construction equipment used to build the line and, after completion,
“corona” noise (hum and/or crackling) from the energized conductors. Noise impacts during
construction would be the same for all action alternatives: moderate-to-high. Construction noise
would be localized (affecting a few residents or business owners at a time) and temporary as crews
would complete line segments and move on.

West Alternative. Corona noise would be rare (it occurs most often during foul weather, which happens
only 1 percent of the time in the project area). In areas where homes or businesses are already near
existing lines and the new line would parallel or replace these lines, the potential for corona noise would
remain the same or decrease. (Newer transmission lines are configured to reduce corona.) In areas
where homes or businesses would be near new right-of-way (e.g., no transmission line currently exists),
corona could be audible at the edge of the right-of-way in foul weather, but would be masked by
ambient noise the rest of the time. Overall permanent noise impact: none-to-low.

Middle and East Alternatives. Same corona noise impacts as the West Alternative, with the exception
of one home in Wishram that could be as close as 71 feet to the centerline of either alternative (if the
single-circuit option were used). While this house is already close to an existing line, it would be even
closer to the new line, with the potential for higher corona noise impacts. Using a double-circuit tower
option in this area would place towers farther from this home. Overall permanent noise impact: none-
to-low, with the potential exception of one home where it could be higher.

Knight Substation Options. Construction noise impacts would be low-to-moderate, because there are
no residences within 1,000 feet of either Site 1 or 2. The substation would create no-to-low permanent
noise impacts on either site because the existing adjacent transmission line would remain the
predominant source of environmental noise.

S.4.12 Public Health and Safety

General safety impacts would be the same for all action alternatives: low. Contractors would be
required to follow all safety standards. Impacts from electric and magnetic fields (EMF) generated by
the new line would be similar for each action alternative. Construction standards and grounding
requirements would minimize the potential for nuisance shocks from electric fields for anyone near the
right-of-way. Even with the addition of the transmission line, magnetic field levels in the area would
remain comparable to ambient levels, with one exception: if a single-circuit option were used, the
Middle or East alternatives would run within 71 feet of one home, potentially boosting magnetic fields
there slightly over ambient levels, for a potentially higher impact on that one home.
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EMF levels at the perimeter of the Knight Substation yard, on either Site 1 or 2, would reflect fields
generated by the new 500-kV line. The magnitudes and impacts would be similar to those for the
transmission lines alone. Within a few hundred feet, these fields would dissipate to ambient levels.
Since there are no residences near either substation site, there would be no EMF impacts.

S.4.13 Air Quality

There are no major industrial facilities along the action alternatives and no significant existing air quality
problems in these portions of Wasco and Klickitat counties. Local air pollutant emissions are mainly
windblown dust from agricultural operations and tailpipe emissions from traffic along state highways
and local roads. Construction of any action alternative would generate a temporary increase in such
pollutants; specifically, heavy equipment would create dust and add to exhaust emissions, and removal
of some trees and vegetation would create fugitive dust. However, the amount of pollutants emitted
from construction vehicles and equipment would be relatively small and comparable to typical
conditions when agricultural equipment is operated in the project vicinity. Once the line is operational,
maintenance vehicles would make infrequent trips in the area, travelling primarily on rocked access
roads that may temporarily kick up a small amount of dust. There would be no-to-low air quality
impacts for all alternatives.

S.4.14 Greenhouse Gases

Construction of the transmission line would contribute to greenhouse gas (GHG) concentrations in
several ways. Removal or disturbance of trees, vegetation and soil (which absorb gases), and exhaust
from construction equipment and vehicles, would incrementally increase carbon dioxide, methane, and
nitrous oxide emissions. Lesser emissions due to once-annual ground inspections (maintenance
vehicles) and twice-annual helicopter inspections would occur when the line is operational. Analysis has
determined GHG contributions from these activities would be very small. The impact of any action
alternative would be low.

S.4.15 Fiber Optic Cable — Wautoma Option

Stringing cable on and under the existing Wautoma-Ostrander transmission line would disturb a small
patch of land around some tower footings. About 16 splice boxes would be placed on the transmission
towers or in the ground next to the towers. At each site, about 0.25 acre of ground would be
temporarily disturbed by a reeling truck and tensioning equipment. All equipment would stay within
existing right-of-way and use existing access roads. There would be no staging areas.

In addition, outside the yard of the Knight and Wautoma substations, concrete vault boxes
(4 feet x 4 feet x 4 feet) would be installed. Other fiber optic cable equipment needed as part of the
communications network would also be installed within existing substation yards.

Impacts by the Wautoma Option would be low on:

e Land use and recreation because, while some crops could be damaged, the amount of
affected acreage is small and only one state park is in the vicinity;

e Visual resources, because the area is sparsely populated and the addition of the fiber optic
cable would likely not be noticed;

e Noise, because use of loud equipment or helicopters would only be allowed during daylight
hours and would be short-term at any one location; and
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e Cultural resources, because new ground disturbance would be minimal. (BPA is also
surveying the area and consulting Tribes.)

The Wautoma Option would have no-to-low impacts on vegetation, because vegetation that would be
disturbed would be next to existing towers legs, the vegetation has been previously disturbed, and it is
not comprised of trees or special-status species. There would also be no-to-low impacts on soils
because limited digging and compaction would occur and mitigation would help alleviate these impacts.

It would have low-to-moderate impacts on wildlife because it could cause temporary displacement in
some areas. While not expected to impact any federal threatened or endangered species, some state-
listed and other species could be impacted by construction activities or collisions with lines. The higher
impact would occur only if construction took place during breeding seasons for migratory birds or the
Western gray squirrel.

The Wautoma Option would have no impacts on waterways, wetlands and fish, because all waterways
and wetlands would be avoided (spanned). It would also have no impact on the area’s socioeconomics,
transportation facilities, public health and safety, air quality, or GHG emissions.

S.4.16 Cumulative Impacts

Cumulative impacts are environmental impacts that result from the incremental impact of an action,
such as one of the Proposed Action Alternatives, when added to other past, present and reasonably
foreseeable future actions.

Past actions that have affected natural and human resources in the project area include construction
and operation of The Dalles Dam, several BPA transmission lines and Big Eddy Substation; agricultural
activities; railroad, highway and road construction and use; commercial and residential development;
National Scenic Act designation; conservation lands and park designations; airport construction and
operation; and wind energy development.

Currently and in the reasonably foreseeable future, it is expected that many of these activities will
continue and grow. For example, more “wind farms” are under construction and planned in Klickitat
County. Several large parcels of agricultural land near the Little Klickitat River have been subdivided for
large-lot residential subdivisions. If a decision is made to build one of the action alternatives, the
selected alternative would add to these impacts with construction and operation of additional
transmission line facilities and the new Knight Substation.

The Big Eddy-Knight Transmission Project’s incremental contribution to impacts on resources would
vary. Generally, it would have no-to-low additional impacts on waterways, fish, public health and
safety, air quality, greenhouse gas emissions and long-term noise; and low-to-moderate additional
impacts on geology and soils, transportation, and cultural resources. For other resources, including
vegetation, wildlife, wetlands, and land use and recreation, cumulative impacts could range from low to
high, depending on the action alternative selected and portion of transmission line corridor discussed.
Overall, construction and operation of the Big Eddy-Knight Transmission Project would contribute most
to incremental impacts on visual resources, particularly in the National Scenic Area, with the greatest
cumulative visual impact expected from the West Alternative.
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Chapter 1
Purpose of and Need for Action

The Bonneville Power Administration (BPA) is proposing to build a 500-kilovolt (kV) lattice-steel-tower
transmission line that would run from BPA’s Big Eddy Substation near The Dalles, Oregon, to a new
Knight Substation about 4 miles northwest of Goldendale, Washington. The proposed Big Eddy-Knight
Project would increase the electrical capacity of BPA’s transmission system. BPA is considering three
transmission line routing alternatives, two adjacent sites for the proposed substation, two fiber optic
cable options, and a No Action Alternative for the project (see Map 1-1).

This chapter describes the need for BPA to increase the electrical capacity of its transmission system in
response to requests for use of its system. This chapter also identifies the purposes that BPA is
attempting to achieve in meeting this need, transmission system benefits from BPA’s proposal, and the
agencies involved in development of this environmental impact statement (EIS). The end of the chapter
provides a summary of the public scoping process conducted for the EIS and information about the
scope and organization of this EIS.

As a federal agency, BPA is required by the National Environmental Policy Act (NEPA) to take into
account the potential environmental consequences of its proposal and take action to protect, restore,
and enhance the environment during and after construction. Preparation of this EIS assists in meeting
whose requirements.

1.1  Background

BPA is a federal agency within the U.S. Department of Energy that owns and operates more than

15,000 circuit miles of high-voltage transmission lines in the Pacific Northwest. BPA’s electrical
transmission lines serve customers in Idaho, Oregon, Washington, western Montana, and small parts of
eastern Montana, California, Nevada, Utah, and Wyoming. These lines move most of the Northwest’s
high-voltage power from facilities that generate the power to power users throughout the region and to
nearby regions such as Canada and California. Buyers of high-voltage power include public utility
districts, municipalities and investor-owned utilities which, in turn, provide electricity to homes,
businesses, industries and farms throughout the Pacific Northwest. Direct service industries (e.g.,
aluminum plants) also are purchasers of power that is moved by BPA’s transmission lines.

To move this power on BPA’s transmission lines, BPA sells transmission service that allows the use of
these lines. BPA’s transmission customers, typically utilities, power generators, and power marketers,
use this service by transferring power over the transmission lines to their buyers. BPA has a statutory
obligation to ensure it has sufficient capability to serve its customers through a safe and reliable
transmission system. The Federal Columbia River Transmission Act directs BPA to construct
improvements, additions, and replacements to its transmission system that the BPA Administrator
determines are necessary to provide service to BPA’s customers and maintain electrical stability and
reliability (16 United States Code [USC] Section [§] 838b[b-d]).

Most requests for transmission service are for long-term firm service. Long-term firm service is an
agreed-upon use of the system at specific times of day and year. To help guide its approach to
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receiving, managing, and responding to requests for long-term, firm transmission service over its
transmission system, BPA has adopted an Open Access Transmission Tariff' for its transmission system
(BPA 2008a). The tariff has procedures that provide access to BPA’s transmission system for all eligible
service requests on a first-come, first-served basis, subject to a determination that there is sufficient
available transmission capacity (ATC) on BPA’s transmission system. ATC is a measure of the transfer
capability remaining in the physical transmission network for additional commercial activity, over and
above existing commitments for service. If there is not enough available transmission capacity on the
system, new transmission facilities, such as an additional transmission line, may be proposed to increase
the capacity to grant new transmission requests. Any new transmission facilities proposed must meet
all BPA requirements and are subject to appropriate environmental review under NEPA.

Consistent with its tariff, BPA accepts requests for transmission service in a transmission service request
queue. In the past few years, the amount of requested service in this queue, measured in

megawatts (MW), has far exceeded projected load growth (increase in electrical demand) in the Pacific
Northwest. For example, in March 2008, BPA’s transmission service request queue contained about
9,200 MW of requests for service. At the same time, BPA forecasted only 2,500 average MW of load
growth for all utilities within the Pacific Northwest through 2017. Because the amount of requests in
the queue far exceeded the forecasted load growth for the region, it was clear to BPA that some
transmission service requests in the queue were speculative, but the speculative requests were
impossible for BPA to identify. This uncertainty made it difficult for BPA to accurately plan for truly
necessary system upgrades, and the sheer volume of requests was making the queue congested and
unmanageable.

To help address this issue, BPA developed and initiated a Federal Energy Regulatory Commission
(FERC)-approved Network Open Season (NOS) marketing process to help manage the queue and
eliminate speculative requests. In 2008, BPA conducted the first NOS process and utilities, power
generators (including wind generators), power marketers, and others were asked to resubmit their
requests to use BPA’s transmission system to transmit their power. BPA then was able to determine
which of these requests could be served by existing available transmission capacity, and which of these
requests would require system upgrades to provide the requested service.

For transmission service requests requiring system upgrades, BPA conducted electric powerflow studies
of separate “clusters” of requests to determine where the system was congested and what upgrades
were needed to accommodate the most requests. In conducting these studies, BPA took into
consideration reliability criteria established by the North American Electric Reliability Corporation
(NERC) and Western Electricity Coordinating Council (WECC) (see boxes). NERC, the national electric
reliability organization, and WECC, the regional reliability organization, help coordinate the operation
and planning of the bulk transmission system in the region. Utilities are required to meet the standards
of both organizations when planning new facilities.

! BPA’s tariff is generally consistent with the Federal Energy Regulatory Commission (FERC) pro forma open access
tariff. More information about the Federal Energy Regulatory Commission is available on its Web site:
www.ferc.gov/. More information about BPA’s tariff is available on BPA’s Transmission Web site:
http://www.transmission.bpa.gov/business/ts tariff/.
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About the North American Electric Reliability Corporation

NERC is a self-regulatory organization that has statutory responsibility to regulate bulk power system
users, owners, and operators through the adoption and enforcement of standards for fair, ethical, and
efficient practices.

NERC develops and enforces reliability standards; assesses adequacy annually via a 10-year forecast and
winter and summer forecasts; monitors the bulk power system; and educates, trains, and certifies
industry personnel. NERC is subject to oversight by FERC and governmental authorities in Canada.

As of June 18, 2007, FERC granted NERC the legal authority to enforce reliability standards with all U.S.
users, owners, and operators of the bulk power system, and made compliance with those standards
mandatory and enforceable. More information is available on NERC’s Web site: http://www.nerc.com
(NERC 2010).

About the Western Electricity Coordinating Council

WECC is the regional entity responsible for coordinating and promoting bulk electric system reliability
in the West. WECC's service territory extends from Canada to Mexico. It includes the provinces of
Alberta and British Columbia, the northern portion of Baja California, Mexico, and all or portions of the
14 western states.

In addition to coordinating system reliability, WECC assures open and non-discriminatory transmission
access among members, provides a forum for resolving transmission access disputes, and provides an
environment for coordinating the operating and planning activities of its members as set forth in its
bylaws.

Membership in WECC is open to all entities with an interest in the operation of the bulk electric system
in the West. All meetings are open and anyone may participate in WECC’s standards development
process. More information is available on WECC's Web site: http://www.wecc.biz/ (WECC 2009).

One of the service request clusters that BPA studied involved requests for long-term firm transmission
service in the project area. There currently are several existing BPA high-voltage transmission lines that
pass through this area. Under BPA’s tariff, all existing lines that were originally used to move power
from the Columbia River hydrosystem to the load centers west of the Cascades are now also required to
provide transmission service to power marketers, wind generators, and others. As a result, these
transmission paths have become increasingly congested.

BPA’s powerflow cluster studies determined that there is not enough available capacity to
accommodate requests received through the 2008 NOS process to move power from the east side of
the Cascade Mountains (along the Oregon/Washington border) to load centers (such as Portland,
Oregon) on the west side of the Cascades and to major transmission lines serving California. Wind
generation facilities built and proposed in the region have greatly increased the amount of power being
produced on the east side of the Cascade Mountains. Most requests have come from wind developers
throughout the region. Some requests are for power already integrated into BPA’s transmission system,
but the power is unable to flow unrestricted due to bottle necks and lack of capacity, and some requests
are from developers waiting for capacity to plan for additional wind projects throughout the region.
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BPA’s study of this cluster also found that a new 500-kV transmission line from BPA’s existing Big Eddy
Substation in Oregon to a point on BPA’s existing Wautoma-Ostrander 500-kV transmission line in
Washington would allow BPA to accommodate up to 1,150 MW of service requests (see Map 1-1).

BPA also has taken the proposed Big Eddy-Knight project through the WECC Regional Planning Project
Review (Regional Review) process. The Regional Review process is the initial development phase of a
project in which regional interest is expressed for a possible new transmission line project. BPA
coordinated the review through ColumbiaGrid (see box) and worked with other interested regional
parties in developing the proposed project.

About ColumbiaGrid

ColumbiaGrid is a non-profit membership corporation formed in 2006 to improve the operational
efficiency, reliability, and planned expansion of the Pacific Northwest transmission grid. The
corporation itself does not own transmission, but its members and the parties to its agreements own
and operate an extensive network of transmission facilities.

ColumbiaGrid has substantive responsibilities for transmission planning, reliability, the Open-Access
Same-Time Information System (OASIS), and other development services. These tasks are defined and
funded through agreements with members and other participants. Development of these agreements
is carried out in a public process with broad participation. More information about ColumbiaGrid is
available on its Web site: http://www.columbiagrid.org/ (ColumbiaGrid 2009).

During the Regional Review process, BPA shared study results and proposed alternate plans of service
with other Northwest utilities. This provided other utilities an opportunity to review and comment on
BPA’s plans with the goal of developing the best plan of service with respect to regional benefits and
impacts. The Regional Review process for Big Eddy-Knight concluded in February 2008.

1.2 Need for Action

BPA needs to increase the electrical capacity of the 500-kV transmission system in response to requests
that BPA has received to move power across its system. Through the 2008 NOS process, BPA received
about 1,150 MW of requests for transmission service in the project area from multiple customers. BPA
has received additional requests for service in this area though the 2009 NOS process. There is
insufficient existing available transmission capacity on the 500-kV transmission system to accommodate
these requests.

A new 500-kV transmission line between BPA’s Big Eddy Substation in Oregon and BPA’s existing
Wautoma-Ostrander 500-kV transmission line in Washington would increase the 500-kV transmission
capacity from the east side of the Cascade Mountains (along the Oregon/Washington border) to the
west side of the Cascades and allow BPA to provide the requested long-term, firm transmission service
in the region. Connecting these two 500-kV facilities would eliminate a bottleneck in this area, provide
an additional electrical pathway, and increase the system capacity allowing additional power to flow
through the region. Using BPA’s existing transmission system in this area without a new transmission
line to respond to the service requests would likely result in BPA’s transmission system becoming
overloaded at certain times of the year. This could lead to cascading outages affecting BPA facilities and
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triggering outages on other utility transmission lines in the area, and possibly other portions of the
regional transmission system.

1.3 Purposes

In meeting the need for action, BPA will attempt to achieve the following purposes:

e Optimize electrical capacity and performance of the transmission system

e Maintain reliability of BPA’s transmission system to BPA and industry standards
e Meet BPA’s contractual and statutory obligations

® Minimize project costs where practical

e Minimize impacts to the natural and human environment

e  Minimize future impacts

1.4 Transmission System Benefits

In addition to being able to accommodate requests for firm transmission service, the proposed project
would address reliability issues on BPA’s system. The proposed new line and substation would help
redistribute the flow of power, which would increase the capacity of the overall system, including the
capacity to serve the Portland area during the winter. In addition, the project is consistent with long-
range system plans and would defer the need for future reinforcement projects that would be needed in
its absence.

1.5 Agency Roles

1.5.1 Lead and Cooperating Agencies

BPA is the lead agency responsible for preparing this EIS under NEPA. BPA will use the EIS, along with
comments from the public, to inform the following BPA decisions:

e  Whether to build a new 500-kV transmission line to meet the need.

e |f the decision is to build the transmission line, which routing alternative, substation site,
and fiber optic option would be constructed and operated. (See Chapter 2 for descriptions
of the alternatives.)

The Council on Environmental Quality (CEQ) regulations implementing NEPA allow for the designation of
other federal, state, and local agencies and Indian tribes as cooperating agencies for an EIS where
appropriate. In furtherance of existing cooperative agreements between BPA and the states of
Washington and Oregon, the Washington Energy Facility Site Evaluation Council (Washington EFSEC)
and the Oregon Department of Energy will participate in preparation of this EIS as cooperating agencies
under NEPA. Among other things, these state agencies will assist BPA in the environmental evaluation
of transmission line routes, develop possible mitigation measures, and identify state interests that
should be addressed in the EIS.
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1.5.2 Other Agencies That May Use This EIS

Chapter 5 of this EIS identifies other federal agencies that may have permitting, review, or other
approval responsibilities related to certain aspects of the proposed project. For instance, the U.S. Forest
Service (USFS) is responsible under the Columbia River Gorge National Scenic Area Act (16 USC 544-
544p) for making a determination concerning the consistency of portions of the proposed project that
would be located in the Columbia River Gorge National Scenic Area (National Scenic Area) with the
provisions of the Scenic Act (see Section 5.22 and Chapter 7 of this EIS). In addition, to the extent that
the proposed project would cross land managed or owned by the USFS, this agency also may need to
conduct appropriate environmental review before authorizing this proposed use. Federal agencies such
as the USFS thus may use all or part of this EIS to fulfill their NEPA responsibilities for their actions
related to the proposed project.

Certain state, regional and local agencies also may use all or part of this EIS to fulfill their applicable
environmental review requirements for any actions they may need to take for the proposed project. For
example, portions of the routing alternatives cross land owned by the State of Washington and
managed by the Washington State Department of Natural Resources (DNR), the Washington State Parks
Department, as well as the Washington Department of Fish and Wildlife. In addition, any crossing of the
Columbia River by the proposed transmission line would be subject to DNR’s Aquatic Permit program
and an easement from Oregon’s Department of State Lands. Before the Washington state agencies can
take action to authorize use of state-managed lands or issue aquatic permits, the state agencies must
comply with the requirements of the Washington’s State Environmental Policy Act (SEPA),

Chapter 43.21C RCW. BPA is coordinating with the state of Washington to attempt to ensure that
environmental issues relevant to the Washington state agencies and their SEPA needs are addressed, to
the fullest extent practicable, in BPA’s NEPA process. Accordingly, it is expected that these agencies will
use relevant information from this EIS to help fulfill their SEPA requirements for their actions related to
the proposed project.

See Chapters 5, 6 and 7 for additional information on federal, state, regional and local agencies with
potential involvement in the proposed project.

1.6  Public Involvement and Major Issues

Early in the development of this EIS, BPA solicited comments from the public, Tribes, federal, state,
regional, and local agencies, interest groups and others to help determine what issues should be studied
in this EIS. Because these issues help define the scope of the EIS, this process is called “scoping.” Public
comments were received by mail, via fax, by telephone, through the BPA Web site, and at scoping
meetings.

1.6.1 EIS Scoping Outreach

During the scoping period for the EIS, BPA requested comments through the following means:

e OnJune 3, 2009, BPA published a Notice of Intent (NOI) to prepare an EIS and conduct
public meetings for the Big Eddy-Knight Transmission Project in the Federal Register
(Vol. 74, No. 105). The NOIl initiated a 30-day public scoping period.

e AlsoinJune 2009, BPA sent a letter to about 400 potentially interested and affected
persons, requesting comments and inviting the public to a scoping meeting. The letter was
sent to people who live along the proposed transmission line routes; federal, state, regional,
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and local agencies that may have expertise or require permits for the project; Tribes with
interest in the area; and other interest groups.

e BPA sent a press release to local media, and placed paid ads in the following newspapers
about the public scoping meetings and the comment period:

» The Dalles Chronicle — Tuesday, June 23 and Sunday, June 28, 2009
» Tri-City Herald — Monday, June 22 and Sunday, June 28, 2009
» Goldendale Sentinel — Thursday, June 25, 2009.

o Two open-house style public meetings were held — in The Dalles, Oregon on June 30, 2009
and in Goldendale, Washington on July 1, 2009. At each meeting BPA received comments
on the proposed alternatives.

e Additional meetings were held with tribes; state agencies; congressional, city, and county
staffs; and interest groups.

e BPA established a project Web site with information about the project and the EIS process
www.bpa.gov/go/BEK/. BPA posted a link to all comments it received on the project Web
site.

e In December 2009, BPA sent the public a factsheet that described refined routing
alternatives based on comments received during the public scoping process and additional
studies of the transmission system, and requested public comment on those refinements.

More than 100 people attended the public scoping meetings held in The Dalles and Goldendale in

summer 2009. The open house-style meetings featured topic-specific stations and information. BPA
staff was available to answer questions and help landowners locate their property on maps in relation to
the proposed project routes. BPA staff recorded verbal public comments in notes and on flip charts and
members of the public had an opportunity to provide written comments on comment forms.

In addition, the BPA project manager, environmental coordinator, and other staff held meetings with
state agencies (EFSEC, DNR, Fish and Wildlife, Parks, Ecology, and Department of Archaeology and
Historic Preservation in Washington and the Oregon Department of Energy); representatives of tribes
with interests in the area (the Confederated Tribes and Bands of the Yakama Nation, Confederated
Tribes of the Warm Springs Reservation, Nez Perce Tribe of Idaho, and the Confederated Tribes of the
Umatilla Indian Reservation); staff for members of Congress; Klickitat County, Washington and Wasco
County, Oregon officials and planning departments; the Columbia River Scenic Gorge Commission
(CRGC); the USFS; and the Friends of the Gorge.

1.6.2 EIS Scoping Comment Summary

Over 400 people commented on the project during the scoping period for the EIS. People expressed
opinions about a wide range of issues for BPA to consider. Questions and concerns included the
following:

e (Questions about the underlying need for the project; for example, whether the project is
needed for the wind farms in the area, and where the power on a new line would go.

e Questions about the design of the proposed transmission line—how big the towers would be,
how much right-of-way would be needed, how close the line could be to existing lines.

e Opinions and data supporting a particular route for the line.

e Concern about the visual impact on views in the Columbia River Gorge National Scenic Area,
other recreation areas and homes.
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e Concern about how the line would affect farming, such as possible irrigation and aerial
spraying disruptions and effects on crops during construction.

e Concern about impacts to natural preserve areas, wildlife habitat, and protected animal and
plant species.

e Concern about potential human health risks associated with electromagnetic fields.

e Concern that the project would impact property values, the ability to sell land being
subdivided, and the inherent value of family homesteads.

This is a partial list of issues identified from the comments received. All comments received were logged
in and forwarded to resource specialists to include in their environmental impact analyses for the EIS.

Thirty-eight individuals submitted comments in response to the December 2009 factsheet that
described the project refinements. Issues raised in comments were similar to the issues raised during
the scoping period.

All comments submitted, the Public Scoping Comment Report (June 2009 through September 2009), and
other project information are on the project Web site: www.bpa.gov/go/BEK.

1.7 Issues Outside the Scope of the Proposed
Action or this EIS

Most issues raised during the scoping process are considered to be within the scope of the Proposed
Action and are addressed in this EIS. However, some issues are considered to be either beyond the
scope of this EIS (and thus are not addressed in this EIS) or are outside the scope of the Proposed Action.
The following describes these issues.

1.7.1 Regional Generation Development

BPA received a suggestion that BPA undertake a programmatic review of all energy generation projects,
including new and proposed wind development, that may occur throughout the region related to any
increased capacity on BPA’s transmission system. BPA does not have a region-wide program or plan
related to wind or other generation projects, and does not dictate or direct where these projects are
proposed. In addition, none of these generation projects are proposed, constructed, or operated by
BPA; instead, they are proposed and undertaken by private entities, and their siting is controlled by
state or local jurisdictions. BPA’s role is typically limited to simply considering whether to interconnect
these proposed projects, in compliance with its Open Access Transmission Tariff and after an evaluation
of the environmental effects of the proposed interconnection under NEPA.

Furthermore, decisions by BPA on whether to interconnect a particular proposed generation project to
its transmission system would be made independently of a decision on whether to construct the
proposed Big Eddy-Knight Transmission Project. More specifically, a decision to interconnect any
generation project is not dependent on construction of this proposed transmission line. In addition, this
transmission line is being proposed to respond to requests for transmission service from a variety of
existing and proposed generation sources, as well as from entities simply looking to move their electrical
power from one point to another. These requests are already in BPA’s queue for transmission service.

A decision to proceed with the Big Eddy-Knight Transmission Project thus would not be fully dependent
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on decisions related to interconnection of any new or proposed generation development projects in the
region.

Therefore, new and proposed generation development projects are not considered to be within the
scope of the Proposed Action, i.e., development of the proposed Big Eddy-Knight Transmission Project
analyzed in this EIS. However, to the extent that the potential environmental impacts of any new or
proposed generation projects in the vicinity of the Proposed Action are cumulatively additive to the
potential environmental impacts of the Proposed Action, these impacts are discussed and considered in
the cumulative analysis in this EIS (see Chapter 4 Cumulative Impacts).

1.7.2 Regional Transmission Development

A comment suggested that BPA undertake a programmatic review of all of its proposed transmission
infrastructure projects in the region. BPA does not have a region-wide program or plan to take actions
related to its transmission system. These actions are proposed on a project-specific basis, when needed,
to address various transmission reliability and service issues on certain portions of BPA’s transmission
system. In addition, increases in capacity that may occur on BPA’s existing transmission system from
proposed infrastructure improvements would be in response to already existing requests for
transmission service, rather than designed to provide significant additional, unsubscribed capacity.
Finally, while there may be synergies among the various proposed transmission infrastructure projects
in the region, none of the proposed projects are dependent on any other project for its viability or
success. Other proposed BPA transmission infrastructure projects in the region are therefore outside of
the scope of the Proposed Action and this EIS.

1.7.3 Conservation

Another comment stated that BPA should consider creating a regional energy strategy that depends on
energy conservation, energy efficiency, and demand reduction to meet future energy needs as an
alternative to the Proposed Action. As discussed in Section 1.2 of this EIS, BPA is proposing the Big Eddy-
Knight Transmission Project to respond to requests for transmission service. While BPA actively
supports and helps facilitate a variety of energy conservation programs and activities in the region,
energy conservation, energy efficiency, and demand reduction are not feasible methods for responding
to these existing requests for transmission service. Also see Section 2.6, Alternatives Considered but
Eliminated from Detailed Study.

1.8 Organization of this EIS

The remainder of this EIS is organized as follows:

e Chapter 2 describes the Proposed Action Alternatives, the No Action Alternative, and
alternatives considered but eliminated from detailed consideration. It summarizes and
compares the differences between the various Action Alternatives and the No Action
Alternative, in particular concerning potential environmental impacts.

e Chapter 3 describes the existing environment that could be affected by the proposed
project and the possible environmental consequences of the Proposed Action Alternatives
and No Action Alternative. An assessment of the direct, indirect, and cumulative effects on
land use and recreation, visual resources, vegetation, geology and soils, water resources and
wetlands, wildlife, fish, cultural resources, socioeconomics, transportation, noise, public
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health and safety, air quality, and greenhouse gases is provided. Impacts can range from no
or low to high impact.

e Chapter 4 discusses cumulative impacts.

e Chapter 5 discusses the permits and other approvals that must be obtained to implement
the Proposed Action.

e Chapter 6 discusses the project’s consistency with state substantive standards.

e Chapter 7 discusses the project’s consistency with the USFS Management Plan for the
Columbia River Gorge National Scenic Area.

e Chapters 8 through 11 list the individuals who helped prepare the EIS, the references used,
and the individuals, agencies, and groups notified of the availability of this EIS, and a
glossary.

e Anindexisincluded as Chapter 12.

e Supporting technical information is in appendices.
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This chapter describes the proposed Action Alternatives, the No Action Alternative, and alternatives that
were considered but eliminated from detailed study. More specifically, this chapter provides the
following information:

e Anoverview of the Action Alternatives

A summary of how transmission lines are sited

A description of project components

A description of each Action Alternative

A description of the No Action Alternative

A discussion of alternatives that were considered but eliminated from detailed study

A summary comparison of the Action Alternatives and the No Action Alternative

2.1 Overview of the Action Alternatives

BPA is proposing to build a 500-kilovolt (kV) lattice-steel-tower transmission line that would run from
BPA’s existing Big Eddy Substation near The Dalles, Oregon, to a proposed Knight Substation about

4 miles northwest of Goldendale, Washington. The project also includes installation of new fiber optic
cable for system communications. This section provides an overview of these facilities. The
transmission line routing alternatives, substation site options and fiber optic cable options define the
project area (see Map 1-1).

Transmission Line Routing Alternatives. BPA is considering three routing alternatives for the
transmission line: a West Alternative, a Middle Alternative, and an East Alternative (see Map 2-1). All
routing alternatives are located in Wasco County, Oregon, and Klickitat County, Washington and would
cross the Columbia River and portions of the eastern end of the Columbia River Gorge National Scenic
Area. The three routing alternatives are about 27 or 28 miles long, and cross varying amounts of
private, state, federal and Tribal lands.

The transmission line routing alternatives all would use a combination of existing BPA and new 150-foot
wide right-of-way. BPA is considering different tower combination options including paralleling existing
transmission lines. Because all alternatives would parallel portions of existing lines, there is the option
to build next to those lines with single-circuit towers (towers that would carry one set of wires, in this
case the wires that make up the proposed line) or to remove the existing line and build with double-
circuit towers (towers that would carry two sets of wires, in this case the wires that make up the
proposed and existing lines). (See Section 2.3 for more information about the project components—
towers, wires, rights-of-way, access roads, etc.—and Section 2.4 for more detail about the routing
alternatives and tower combination options.)

Substations. The project would include equipment additions within BPA’s Big Eddy Substation; all
proposed work would be within the existing fenced electrical yard. BPA is also proposing a new Knight
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Substation in Klickitat County, Washington. BPA would acquire about 30 acres for the substation, with
the fenced substation facility occupying about 10 acres of the acquired property.

BPA is considering two adjacent sites for Knight Substation; both sites would be under BPA’s existing
Wautoma-Ostrander transmission line (see Map 2-1). Site 1 is the most western site and is on private
land. Site 2 is near Site 1 on state DNR land. (See Section 2.3 for more information about the project
components, including substations, and Section 2.4 for more detail about Big Eddy Substation and the
two proposed Knight Substation sites.)

Fiber Optic Cable. The proposed transmission line would require fiber optic cable to provide a
communications link between the substations. BPA is considering two options for cable placement. For
one option, the fiber optic cable would be strung on the proposed transmission line towers from Big
Eddy Substation to Knight Substation then loop back to Big Eddy Substation on the same towers. For the
second option, the cable would follow the same route to Knight Substation, but would then continue an
additional 72 miles on BPA’s existing Wautoma-Ostrander transmission line through Klickitat and Yakima
counties, Washington to BPA’s Wautoma Substation in northwest Benton County, Washington (see

Map 1-1). The second option would cross about 30 miles of the Yakama Indian Reservation, as well as
other private and state lands over which BPA has an existing easement for the Wautoma-Ostrander line.
For more information about the proposed fiber optic cable see Sections 2.3 and 2.4.

2.2 Transmission Line Siting

Many factors are considered when siting transmission lines. BPA’s transmission system planners and
engineers are usually the first to begin the process of developing potential routes for a proposed new
line. First, transmission system planners determine the size or voltage needed and the beginning and
end points for the proposed transmission line. Engineers then determine the type of towers required
and the amount of right-of-way needed for safety clearances. In general, a 150-foot wide right-of-way is
typically required for 500-kV transmission lines. Each potential location for individual towers must also
be accessible for construction and for maintenance, so road access is required.

With the technical requirements outlined, routing engineers use available information to consider how a
new line and substation could impact people, plants and animals, farms and other businesses, and
important local, cultural and regional features. They look for ways to site new transmission facilities to
avoid or minimize these potential impacts to the extent practicable. Some of the factors considered in
this initial transmission facility siting exercise include:

o Electrical feasibility. New electrical facilities must work electrically with the existing
transmission system. Transmission lines placement may be restricted near or next to
existing lines (see Line separation), and the line length may be limited due to effects the
length can have on electrical performance and power distribution across the system.
Substations are strategically placed to accommodate and enhance the flow of power. For
this project, the proposed Knight Substation sites are in a location on BPA’s Wautoma-
Ostrander line that would provide the maximum system performance together with a new
transmission line.

e Existing corridors and roads. Engineers determine if BPA or other utilities have any existing
corridors with vacant right-of-way or whether a new line could parallel another existing or
proposed line, facility or road. Building in an established corridor tends to have incremental
impacts to visual resources, land use and habitats. Existing access roads can be used,
though they often need to be upgraded. Building adjacent to an existing line can also be
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less expensive because often there is extra right-of-way to accommodate a new line so
there may be little or no need to purchase new easements, and it is easier for maintenance
crews to maintain two lines next to each other, rather than two lines in different areas.

e Line separation. While use of existing transmission corridors has its advantages, there are
situations in which BPA cannot build next to existing lines for reliability reasons. If utilities
want to build a transmission line adjacent to an existing line, they are required by WECC and
NERC reliability criteria to determine the likelihood and consequences of an outage that
could affect both lines. Utilities determine the likelihood that the following events could
cause a simultaneous outage of lines:

» An aircraft flying into both lines

» Fire in the right-of-way producing smoke, which can cause a flashover between lines
» Sequential lightning strikes
>

A line conductor failing and falling into an adjacent line.

The consequences of a simultaneous outage are greater with the loss of two critical lines in
an area. These outages could be beyond what the system can withstand and greatly
increase the chances for a blackout of the system. To reduce the chances of a cascading
blackout resulting from outages of multiple critical lines in an area, transmission service
could need to be significantly curtailed.

If it is determined that the likelihood and consequence of an outage would not meet WECC
and NERC reliability criteria, special design considerations are required. A new line would be
required to be separated by at least one span length (about 1,200 feet) from the adjacent
line or the distance the lines would be allowed to parallel each other would be limited to
less than 1 mile.

o Houses, other structures, and sensitive cultural resources. Homes, schools, businesses,
historic structures and sensitive cultural resource areas are avoided if possible. Since
structures (houses, buildings, sheds) are not allowed to be within the right-of-way for safety
reasons, BPA looks to avoid structures so they need not be removed.

e Existing land uses. In addition to existing houses and structures, land use is an important
consideration. Engineers try to find more compatible land uses such as industrial and
agricultural lands, while trying to minimize impacts to residential land, parks and any special
districts or areas of local or regional interest. Gravel pits are also avoided, since the earth
can be dug away around towers, leaving them exposed and unstable. BPA also avoids
airstrips; tries to follow fence lines; and spans agricultural fields, orchards or vineyards
where possible.

e Terrain. BPA looks for gentle terrain if available. When transmission towers are placed on
steep slopes, it is harder to construct both the towers and the access roads, and there may
be a greater likelihood of erosion or landslides. For this project, crossing the Columbia River
is also an engineering challenge because it requires a long span, which in turn requires taller
towers. BPA looks for high points on either side of the narrowest points in the river for
crossing locations.

e Visual impacts. The size of transmission towers and the potential need to clear trees and
develop new roads can increase the visibility of a new line. BPA considers avoiding locations
from which people would likely view the proposed line and substation such as homes and
roads, river crossings, and parks and other recreation areas.
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e Sensitive habitats. Engineers consider potential impacts to plants and animals and try to
avoid wetlands, nesting sites, habitats of threatened and endangered species, and other
sensitive areas wherever possible.

e Costs. BPA tries to find the lowest cost alternatives. Shorter transmission line routes
usually decrease overall project costs. Straight transmission lines are less costly than lines
that turn because when lines turn, stronger, heavier and more expensive towers are
needed. Included in project costs are the costs of easements; easements across agricultural
or forest lands are usually less expensive than easements across residential land.

2.3 Project Components

A transmission line project requires various components (rights-of-way, towers, conductors, substations,
fiber optic cables, etc.). This section describes these components. (Please see Section 2.4 Proposed
Action Alternatives, for specific descriptions of the proposed alternatives.)

2.3.1 Easements and Land

Much of the project area is private property, with some federal, state and Tribal ownership.
Construction of the project would require easements for transmission line rights-of-way and access
roads in some locations. Some portions of the transmission line routing alternatives are within existing
BPA rights-of-way; some of these areas of existing BPA right-of-way are vacant and have no towers built
in the right-of-way. Other sections are next to existing lines, but there is room to build another line in
the right-of-way. In some locations, an existing line could be torn down and both the existing line and a
new line could be carried together on one new double-circuit tower (see Figure 2-1).

In general, BPA would need a 150-foot wide right-of-way for the new transmission line and a

50 foot-wide easement for access roads. The width needed (150 feet) for the transmission line right-of-
way is the BPA-standard width for 500-kV transmission line rights-of-way, and is intended to ensure that
the line is a safe distance from other objects and structures such as trees and buildings. If BPA has
existing right-of-way that can be used for the transmission line, fewer acres of new right-of-way would
be needed.

In locations for the transmission line right-of-way and access roads outside any BPA existing right-of-
way, BPA would purchase easements from the underlying landowner. Most easements for the
transmission line would give BPA the rights to construct, operate, and maintain the line in perpetuity.
However, easements for use of Tribal trust lands are negotiated with individual Tribes and may be for
different lengths of time. On USFS property where BPA has no existing land rights for its transmission
facilities, BPA would apply to the USFS to secure the necessary land rights. Although the underlying
landowner would still own and use the property, BPA would not permit any uses of the transmission line
right-of-way that are unsafe or might interfere with constructing, operating, or maintaining the
transmission facilities. These restrictions would be part of the legal rights that BPA would acquire for
the transmission line.

Construction of the project also would require the purchase of land for the proposed Knight Substation.
Through this purchase, BPA would own fee (absolute) title to the property required for Knight
Substation. BPA would acquire about 30 acres for the proposed substation depending on the parcel
selected.
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2.3.2 Transmission Line

Transmission Towers

BPA is proposing to use either single or double-circuit 500-kV lattice steel towers for the proposed
transmission line (see Figure 2-1). In general, single-circuit 500-kV towers would be between

105-205 feet tall (depending on terrain). Double-circuit towers are about 50 feet taller than the
single-circuit towers, and would range from 170 to 250 feet tall. Tower heights would vary depending
on the terrain, need for road and river crossings, and other factors. Towers required for the line to cross
the Columbia River could be up to 440 feet tall and would be on high ground on either side of the river
(see Figure 2-2). Any towers taller than 200 feet (generally, double-circuit towers and towers used at
river crossings) and transmission lines exceeding that height are considered an obstruction by the
Federal Aviation Administration (FAA). Shorter towers and line clearances can also be considered
obstructions depending on their proximity to airport runways. As obstructions, they must be marked
according to FAA rules, which may require lighting on each tower and marker balls on the transmission
line.

Spans between individual towers are typically about 1,150 feet, with about five towers needed for each
mile of line. Towers would be made of galvanized steel and may appear shiny for 2 to 4 years before
they dull from weathering. About 125-135 transmission towers would be needed for the proposed
transmission line. The actual number of towers would depend on the length of the action alternative
selected.

Figure 2-1. Typical 500-kV Lattice Steel Towers
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Figure 2-2. Columbia River Crossing Towers
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The single-circuit transmission line towers proposed would have a delta configuration where one set of
conductors hangs above the other two (see Figure 2-1). Double-circuit towers would have three sets of
conductors on either side of the tower (see Conductors). Using the single-circuit delta configuration
towers or using double-circuit towers helps reduce electric and magnetic field levels (see Section 3.12
Public Health and Safety).

In addition, there are two types of towers used for both single and double-circuit towers: suspension
towers and dead-end towers. When the line is on a straight path, suspension towers would be used to
hold the conductors. Dead-end towers would be used where the line turns or enters a substation.
Dead-end towers are stronger and heavier than suspension towers (see Figure 2-1).

Footings

Transmission towers would be securely attached to the ground with footings. Footings are an assembly
of metal in the ground at each of the four tower corners. Four types of footings could be used to secure
the towers: plate, grillage, rock anchor, and concrete shaft.
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o Plate footings are used for suspension towers. A plate footing is a 4-foot by 4-foot steel
plate buried about 11 feet deep at the foot of each tower leg. The overall area excavated
for a tower with plate footings would be up to 60 feet by 60 feet (this would be the area of
permanent impact).

e Grillage footings are used for dead-end towers. A grillage footing is a 15-foot by 15-foot
assembly of steel I-beams that have been welded together and buried about 14-16 feet
deep at each tower foot. The overall area excavated for dead-end tower with grillage
footings would be about 75 feet by 75 feet (this would be considered the area of permanent
impact).

e Rock anchor footings are required when a tower is built on solid bedrock that is less than
2 feet below the surface. Six-inch diameter holes are drilled into the bedrock about 11 feet
deep and steel anchor rods are secured within the hole with concrete. The area of
permanent impact would be slightly less than for plate footings.

e Concrete shaft footings are used for towers at river crossings, on steep slopes, or in areas
where the tower must sustain a higher load and requires additional support. Concrete shaft
footings can be built on solid bedrock or in soils unfavorable for grillage footings. Concrete
shaft footings are engineered columns of concrete about 4-8 feet in diameter reinforced by
steel rods. Footing depth depends on site-specific engineering requirements including
terrain and load on the towers. Total disturbance for these footings would be more than for
plate footings.

For plate and grillage footings, a trackhoe would be used to excavate an area for the footings. The
excavated area would be at least 2 feet larger than the plate or grillage footings to be installed (if the
soil is loose or sandy, then a wider hole may be necessary). Soil and rock removed for plate or grillage
footings would be used to backfill the excavated area once the footings are installed.

For rock anchor or concrete shaft footings, a drill would be used to make an appropriately-sized vertical
shaft for the footings. Soil and rock removed for rock anchor or concrete shaft footings would either be
spread out onto an approved location or removed from the project area.

With the larger grillage footings, single-circuit towers would occupy a permanent area of about

0.13 acre, with a temporary disturbance during construction of about 0.5 acre (equipment, soils, etc.);
double-circuit towers would occupy a permanent area of about 0.17 acre, with a temporary disturbance
during construction of about 0.69 acre (see Table 2-1). Rock anchor or concrete shaft footings have a
smaller footprint than the typical plate or grillage footings.

All the transmission line alternatives have options that include removing existing lines. Where existing
lines would be removed, the tower footings under the ground could also be removed. Wood pole lines
would be completely removed (including the 7 to 9 feet of pole below the ground), The area disturbed
for removal of wood pole towers would be about 0.11 acre. The lattice steel tower footings could be
left in place; the steel would be cut-off about 2 feet below ground or deeper in cultivated areas. If the
footings would interfere with construction of the proposed line, the footings would be removed;
excavation would disturb about 0.43 acre.
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Table 2-1. Disturbance Areas for Single- and Double-Circuit Towers (in Acres)

Tvoes of Disturbance Single-Circuit Double-Circuit Wood Pole Single-Circuit

yp 500-kV 500-kV 115-kV 230- or 345-kV
. 0.13 (based on

Permanent tower footprint grillage footing) 0.17 N/A N/A

Temporary disturbance 0.37 (based on

during tower construction grillage footing) 0.52 N/A N/A

Total tower disturbance 0.5 0.69 N/A N/A

Temporary counterpoise

disturbance 0.1 0.09 N/A N/A

Tower removal disturbance N/A N/A 0.11 0.43

Conductors

The wires that carry the electrical current on the transmission line are called conductors. The proposed
transmission towers would support these conductors. The towers would carry three sets (called phases)
of conductors arranged in a triangular design (see Figure 2-3). Each phase would consist of a bundle of
three, 1.3-inch diameter conductors held together by spacer brackets about 20 inches apart. From a
distance, a bundle looks like a single wire.

The conductors would be attached to the towers using insulators (see Figure 2-3). Insulators are bell-
shaped devices that prevent electricity from jumping from the conductors to the tower and going to the
ground. Insulators are made of porcelain or fiberglass and are non-reflective.

The conductor would need to be fitted together where one reel of conductor ends and a new reel
begins. Conductor fittings could be made using hydraulic compression or implosive devices. Hydraulic
compression uses a press that compresses the fittings on the conductor. With implosive fittings, an
explosive device is set off with a sound like a gunshot, causing the fitting to collapse and tighten around
the conductor to provide a solid connection. Nine conductors (three bundles each with three
conductors) would need to be fitted once about every 1.5 to 2 miles. (See Pulling and Tensioning Sites,
for a description of the area needed to pull and tighten conductors.)

For safety reasons, BPA has established minimum conductor heights above ground and other obstacles
that meet or exceed National Electrical Safety Code clearance requirements. For the proposed

500-kV line, standard minimum clearance of the conductor above the ground is 29 feet. The clearance
requirement over highways is 45.5 feet; other clearances (railroads, rivers, trees, etc.) are determined
on a case-by-case basis. The proposed line would be designed to meet or exceed these requirements.
(See Appendix A for information on safety around power lines.)

Overhead Ground Wire and Counterpoise

Two small wires (0.5-inch diameter), called overhead ground wires, would be attached to the top of the
transmission towers (see Figure 2-3). Ground wires are used for lightning protection. When lightning
strikes, the overhead ground wire takes the charge instead of the conductors. Between towers that
cross the Columbia River, the fiber optic cable (see Fiber Optic Cable) that would be installed would also
act as the overhead ground wires (the fiber optic cable is reinforced to be strong enough for the long
span required to cross the river).
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Figure 2-3. Components on a Transmission Tower
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To take the lightning charge from the overhead ground wire and dissipate it into the earth, a series of
wires called counterpoise would be buried in the ground at the base of the towers and within the
transmission line right-of-way (see Figure 2-3 and Table 2-1). Counterpoise could be needed at every
tower, depending on the soil types present. Up to six aluminum wires (3/8-inch in diameter) could be
buried up to 250 feet from the tower (see Figure 2-4). The wire is usually buried 12-18 inches deep,
except in cultivated areas where it would be buried about 30 inches deep or deeper if a farmer uses
deeper plowing methods. Typically, one counterpoise wire would run down the center line of the right-
of-way from each side of the tower. Two other wires would run at a 45-degree angle away from each
side of the tower, then turn and run within the right-of-way at a distance of 50 feet off centerline (see
Figure 2-4). Where there are obstructions, buried utilities, or environmentally sensitive areas, the
counterpoise design would be changed to avoid these areas.
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Figure 2-4. Typical Overhead View of Counterpoise

up-to 250" wire length \ aluminum wire, typically buried 12” to 18” deep and
30" to 36" deep in agricultural cultivated areas.

(not to scale)

150’ right-of-way width

During construction, the counterpoise could be buried several ways. Installers could use backhoes,
trenchers, vibrating plows, or occasionally hand dig trenches depending on the depth, soils, terrain and
size of buried rock. With a backhoe the trench would be 12 or more inches wide. Removed soil and
rocks would be piled to the side and placed back in the trench to cover the counterpoise. If a trencher is
used, the trencher would open up a 4-6 inch trench and lift up the soil to the side. The soil would be
pushed back into the trench after the counterpoise is installed. Large tractors use a vibrating plow to
force a blade into the ground. The counterpoise would then run through a hole in the blade and trail
out behind the blade at a specified depth. In areas where a tower would be built on solid rock,
counterpoise would be placed in crevices where possible; otherwise counterpoise would not be used.

Fiber Optic Cable

Fiber optic cable also would be strung on the transmission towers (see Figure 2-3). Fiber optic cable
would provide communication links for the transmission system. Fiber optics technology uses light
pulses rather than radio or electrical signals to transmit messages. This communication system can
gather information about the system (such as the line in service and the amount of power being carried,
meter reading at interchange points, and status of equipment and alarms). Fiber optic cable also allows
voice communications between power dispatchers and line maintenance crews and provides
instantaneous commands that control power system operation.

The fiber optic cable would be less than 1 inch in diameter and would be mounted under and/or
between the conductors (see Figure 2-3). Every 3-5 miles there would be a splice box/reeling location to
string and then put tension on the fiber optic cable. The splice box would be installed in the ground
between the tower legs, mounted on the towers, or placed on the ground next to the tower and
covered with rock. Vault boxes would be installed at each substation site.

Between towers that cross the Columbia River, the fiber optic cable would also act as the overhead
ground wires (see Overhead Ground Wire and Counterpoise). The fiber optic cable is reinforced to be
strong enough for the long span required to cross the river.

Pulling and Tensioning Sites

Pulling and tensioning sites are areas used for pulling and tightening the conductor and fiber optic cable
to the correct tension once they are mounted on the transmission towers. As is typical for high-voltage
transmission lines, pulling and tensioning sites for the proposed line would be needed about every
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1.75 miles along the transmission line route. About 18 pulling and tensioning sites would be required
for construction of the proposed project. Pulling sites would be within or next to the right-of-way for
the transmission line. These sites would include a flat area to place a large flatbed trailer that holds the
reels of conductor or a tensioning machine. Depending on conditions, the site could be graded, graveled
with crushed rock that includes some fines, reseeded, or a combination of these activities. An area
about 100 feet wide by 300 feet long, or about 0.75 acre would be disturbed at each site.

Pulling and tensioning of the proposed lines also would require “snubs,” which are trenches about 8 feet
deep by 4 feet wide by 12 feet long (see Figure 2-5). After the conductor is pulled through the towers
and before it is strung under tension, it is tied off on poles buried in the snub. These trenches would be

backfilled following construction.

Figure 2-5. Typical Snub Placement
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The tension required to pull fiber optic cable is much less than the tension required to pull conductor
and would involve lighter equipment to pull the cable (no snubs needed). The fiber optic cable pulling
and tensioning sites would be about every 3 miles along the line and would disturb about a 0.25 acre
area within or next to the right-of-way. The fiber optic cable pulling sites would be located with the
conductor pulling sites where possible.

The appropriate locations for pulling sites are determined by the construction contractor using
environmental and land use information provided by BPA. If the pulling sites are identified outside of
the right-of-way, additional surveys for cultural resources and or flora and fauna could be required for
those sites.

Staging Areas

One or two temporary staging areas would be needed along or near the proposed transmission line for
construction crews to store materials, equipment and vehicles. Staging areas can be from 5-15 acres
depending on the amount of materials and number of locations needed. The contractors hired to
construct the transmission line would be responsible for determining appropriate staging area locations.
Often the contractor rents empty parking lots or already developed sites for use as staging areas.
Environmental review of staging areas would be conducted prior to approval for use if necessary.

2.3.3 Substations

Substations are vital hubs for transmission lines. They can connect different transmission lines together,
isolate lines when necessary, regulate voltage on the system, and transform voltages.

For this project, the southern end of the proposed transmission line would connect to BPA’s existing Big
Eddy Substation and the northern end would connect to a new Knight Substation. The substations would
require 500-kV bays with equipment to connect the proposed line to the system. The equipment
includes the following:

e Power circuit breakers. A breaker is a switching device that can automatically interrupt
power flow on a transmission line at the time of a fault, such as a lightning strike, tree limb
falling on the line, or other unusual event. The breakers would be installed at the substation
to redirect power as needed. Several types of breakers have been used in BPA substations.
The breakers planned for this project, called gas breakers, are insulated by special
nonconducting gas (sulfur hexafluoride). These breakers would contain no oil, except a
small amount of hydraulic fluid.

e Switches. These devices are used to mechanically disconnect or isolate equipment.
Switches are normally located on both sides of circuit breakers.

e Bus Tubing and Pedestals. These are ridged aluminum pipes that the power flows on within
the substation.

e Control House and Conduit. The control house is typically a one-story building with
communication equipment and switches necessary to turn equipment on and off. Some
control houses are plumbed for bathroom facilities and have a work space for personnel.
Underground conduit throughout the substation connects the yard equipment to the
control house.
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e Substation Dead-end Towers. These are the towers within the substation where incoming
or outgoing transmission lines end. Substation dead-ends are typically the tallest structure
within the substation.

e Grounding Mat. A wire mesh mat is laid about 18 inches below ground throughout the
substation, extending outside the fence perimeter. Equipment is connected to the mat for
grounding, as is required for the protection and safety of both equipment and personnel.

e Substation Rock Surfacing. A 3-inch layer of rock, selected for its insulating properties, is
placed on the ground within the substation to protect operation and maintenance
personnel from danger during substation electrical failures.

e Substation fence. A chain-link fence with barbed wire on top surrounds the substation for
security and public safety. A 10-foot wide gravel buffer would be just outside the fence.

e Stormwater Retention System. Stormwater management involves careful measures to
prevent sediment and other pollutants from entering surface or groundwater, treatment of
runoff to reduce pollutants, and flow controls to reduce the impact of altered hydrology.

Because this project is not proposing to integrate lower voltage power from generation facilities, but is
proposing increasing the capacity of BPA’s 500-kV transmission system, no new transformers would be
needed at Big Eddy Substation or Knight Substation. Transformers are the only oil-filled equipment
within an electrical substation, and because no transformers are required, there would be no new
potential sources of oil at either substation.

2.3.4 Access Roads

Access roads are the system of roads that BPA’s construction and maintenance crew would use to get to
the tower sites along the transmission line and to get to substations. Engineers design roads to be used
by cranes, excavators, supply trucks, boom trucks, log trucks, and line trucks. BPA’s road system consists
of a mix of permits or access road easements across public and private land. Roads are built within the
transmission line right-of-way as much as possible. For this project, the transmission line routes are
usually within 2 miles of public roads. Access road approaches would be from these public roads. If
existing access roads can be used, they would be upgraded as necessary. Some new access roads, both
temporary and permanent, would be needed. Spur roads would be needed from the existing access
roads to the new tower sites; spur roads would generally be within the right-of-way (see Appendix B).

Access roads would require a 14-foot wide travel surface (wider on curves), with about a

20-40 foot-wide total area disturbed (including drainage ditches). The disturbed area would be wider in
steep terrain where cut-and-fill would be required. Typically, a 50-foot wide easement would be
obtained from the landowner for new access roads. Maximum road grades would vary depending on
the erosion potential of the soil: 6-8 percent on erodible soils, 10-15 percent for erosion-resistant soils.

Dirt roads in the project area become slippery and impassible when wet. Gravel would be placed on
roads where needed for dust abatement, stability, load bearing, and to keep them passable during wet
soil conditions. Where new roads cross streams or drainages, culverts would be needed. Drain dips or
water bars may also be needed on steep slopes or where access roads cross drainages that carry
seasonal runoff.

If towers are placed in agricultural fields, BPA would typically only build temporary access to the tower
site to construct the line. Once construction is complete, the road would be removed and the soil would
be restored for continued agricultural use. If a permanent road is necessary, BPA would work with the
landowner to determine if it could be built in a location beneficial to the landowner. If a tower has to be
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accessed for maintenance or emergency situations and BPA has to put in a road that impacts crops, BPA
would pay the landowner for any crop damage that occurs.

BPA, in coordination with landowners, places gates at the entrances to access roads to prevent public
access to private lands and the transmission line right-of-way. There also would be gates in fences that
separate animals or denote property lines. Gate locks would be coordinated with the landowners to
ensure that both BPA and the landowner could unlock the gates.

2.3.5 Vegetation Clearing

When vegetation grows or falls close to a transmission line it can cause an electrical arc that can start a
fire, cause an outage of the line, or injure or kill someone. Tall vegetation cannot be allowed to grow
within the transmission line right-of-way. Tall trees that grow outside of the right-of-way that could fall
into the line must also be removed. In deep valleys with sufficient clearance, trees may be left in place.
Most of the vegetation along the transmission line routes is low-growing sagebrush or agricultural crops;
both are compatible with transmission lines. There are some areas along the routes where tall-growing
vegetation is present (see Section 3.3 Vegetation and Map 3-5).

2.3.6 Final Design and Construction

Prior to actual construction of the proposed transmission line and substation, final design work would
be completed to determine the precise location of all project components. To determine exact tower
locations along a transmission line right-of-way, BPA collects terrain data primarily using LiDAR, a
remote sensing technology employing eye-safe laser pulses originating from a helicopter or airplane,
augmented as necessary by other terrain data collection methods such as photogrammetry and survey
crews working on the ground. High-resolution aerial imagery is also collected to aid in tower siting.
Towers are positioned during final design using the terrain data and aerial imagery to provide adequate
conductor clearances above ground and avoid obstacles while generally minimizing the frequency,
height, and impact of the towers. This same data is used to locate access roads. Engineers also use
environmental information, known utility locations, and information from discussions with landowners
to help determine tower and access road locations.

Typically construction begins with right-of-way clearing. The right-of-way would be cleared of any
vegetation that might hinder line safety or construction access. For this project, relatively little
vegetation would be cleared because tall-growing species are only present in a few areas. Access roads
then would be built or upgraded. Holes for tower footings would be dug with a trackhoe (drilling or
blasting may also occur if rock is present) and footings would be put in place at each tower site. Towers
would be either assembled at the tower site and lifted into place by a large crane (30- to 100-ton
capacity) or assembled at a staging area and set in place by a large skycrane helicopter. The towers
would then be bolted to the footings.

Next, the conductor would be strung from tower to tower through pulleys on the towers. A sock line
(thick rope) would be placed in the pulleys and pulled through by a helicopter much smaller than the
skycrane. A hard line (smaller wire than conductor) would be attached to the end of the sock line and
pulled back to where the conductor reel is located. The hard line would be connected to a plate that
holds the bundle of conductors (one for each phase), which would be pulled through the pulleys to the
other end of the pull and secured by snubbing the conductors in the snub trenches. The fiber optic
cable and ground wire would also be strung using a helicopter, with pulling sites on the ground to
tighten the cable.
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After the towers, conductors and fiber optic cable are installed, the construction contractor would
remove construction equipment and debris and restore the disturbed areas. Soils used for agriculture in
the temporary disturbance area that become compacted would be restored and reseeded after project
construction to reestablish close to original conditions.

At the substation site, several construction activities would occur. The site would be excavated to bring
the topography to grade. Once a layer of soil material is laid down, the ground mat, conduit for control
cables, concrete foundations for all the high voltage equipment and structures would be installed.

After all the below grade work is completed, the above grade construction work would begin with the
erection of the dead-end towers and aluminum pedestals to support the electrical bus. Then other
support structures would be installed for the high voltage equipment. The high voltage equipment
would be bolted on the support structures and connected to the electrical bus by a short length of
conductor. Control cables would then be attached to the high voltage equipment and routed to the
control house.

2.3.7 Construction Schedule and Work Crews

Construction of the project would take about 20 months. The transmission line and substation would be
constructed by one or more construction crews. A typical transmission line construction crew for a
500-kV line consists of the following:

50-60 construction workers (70-100 at the peak of construction)

20 vehicles (pickups, vans)

3 bucket trucks

1 conductor reel machine

3 large excavators (bulldozers, backhoes)

1 line tensioner, 1 puller, 1 reel trailer

2 helicopters (small helicopter and skycrane; size dependent on lifting required)
Large and mid-sized cranes

Road construction equipment (dump trucks, rollers, graders, dozers, excavators)

A crew can typically construct about 10 miles of transmission line in about 4 months. Actual workforce
numbers would vary over time, with about 100 workers as the largest number working on the project at
one time.

If a decision is made to build the project, construction would likely begin in summer 2011 and the line
would be energized and operating by February 2013. Work at the substations would start first, followed
by construction of the line. For areas where the project would require work on existing transmission
lines — such as at Knight Substation or for options that would require existing lines to be removed and
rebuilt — construction would have to be scheduled for times when the existing lines are lightly used and
electricity could be rerouted.

2.3.8 Maintenance

During the life of the project, BPA would perform routine, periodic maintenance, and emergency repairs
on the transmission line. For lattice steel towers, maintenance usually involves replacing insulators.

BPA typically conducts routine inspection patrols of the 15,000-mile federal transmission system in the
Pacific Northwest by helicopter. BPA has conducted routine inspection patrols for its existing
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transmission lines in the project vicinity by helicopter since 1950. Helicopter inspection of the new line
would occur twice a year.

Patrols are essential to determine where line maintenance is needed and to ensure continued reliability
of the transmission system. Helicopter teams look for damaged insulators, damaged support members,
washed-out roads, hazardous vegetation, encroachments, and problems indicating that a repair may be
needed. Aerial inspections typically are followed by annual ground inspections for each line.
Maintenance vehicles would use access roads where established and maintenance workers would walk
through agricultural fields when able to avoid damage to crops. If repairs are needed or in emergency
situations, vehicles and equipment would need to drive through fields and could cause damage to crops,
vegetation, and other property. BPA would compensate landowners for damages.

Vegetation also would be maintained along the line for safe operation and to allow access to the line.
The project area would need little vegetation maintenance because most vegetation in the area is grass
and other low-growing plants.

BPA’s vegetation management would be guided by its Transmission System Vegetation Management
Program EIS and Record of Decision (August 23, 2000) (BPA 2000a,b). BPA adopted an integrated
vegetation management strategy for controlling vegetation along its transmission line rights-of-way.
This strategy involves choosing the appropriate method for controlling the vegetation based on the type
of vegetation and its density, the natural resources present at a particular site, landowner requests,
regulations, and costs. BPA may use a number of different methods: manual (hand-pulling, clippers,
chainsaws), mechanical (roller-choppers, brush-hogs), biological (insects or fungus for attacking noxious
weeds), and herbicides. Since there is little tall-growing vegetation in the project area and the
vegetation is slow growing, there would be little vegetation maintenance required along the proposed
line. Any tree removal would likely be individual trees cut with a chainsaw.

Noxious weed control is also part of BPA’s vegetation maintenance program. BPA works with the county
weed boards and landowners on area-wide plans for noxious weed control. In the project area, BPA
contracts with the Klickitat and Wasco county weed boards; the counties work with landowners to
control noxious weeds along the rights-of-way. Prior to controlling vegetation, BPA would send notices
to landowners and request information that might help in determining appropriate methods and
mitigation measures (such as herbicide-free buffer zones around springs or wells).

2.3.9 Estimated Project Cost

The total estimated project cost ranges between $90-115 million depending on the routing alternative
and tower option.

24 Proposed Action Alternatives

The proposed action alternatives consist of a combination of transmission line routes, substations, and
fiber optic cable options. The following lists the project elements being considered (preferred project
elements are noted).

Transmission Line Routes:
o \West Alternative

e Middle Alternative
e East Alternative (preferred)
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Substations:

e Improvements At Big Eddy Substation (common to all alternatives)
o New Knight Substation at

> Site 1 (preferred) or

> Site 2

Fiber Optic Cable:

e Loop Back Option or
e Wautoma Option (preferred)

241 Big Eddy Substation

All action alternatives begin at Big Eddy Substation. Big Eddy Substation would require a new
500-kV bay to connect the proposed line into the electrical system. All work would occur and all
equipment would be installed within the existing electrical yard and control house. Installing new
equipment would disturb about 1 acre of a previously disturbed area on the north side of the yard.

Existing BPA Transmission Lines in the Project Area

There are several existing transmission lines in the project area that may be referred to throughout this
sction of the EIS. Some of these connect to Big Eddy Substation (see Map 2-1):

e McNary-Ross—a 345-kV lattice steel line that crosses the West and Middle alternatives and parallels
a portion of the East Alternative

e Harvalum-Big Eddy—a 230-kV lattice steel line that parallels a portion of the Middle and East
alternatives

e John Day-Big Eddy—a 500-kV lattice steel line that runs east from Big Eddy Substation

e DC Test Line—a lattice steel line that runs northeast from Big Eddy Substation for about 5 miles; no
longer used

e Spearfish Tap—a 115-kV wood-pole line that parallels a portion of the West Alternative

e Chenoweth-Goldendale—a 115-kV wood-pole line used by Klickitat PUD that parallels a portion of
the West and Middle alternatives and crosses the East Alternative

e Big Eddy-Spring Creek—a 230-kV lattice steel line that parallels a portion of the Middle Alternative
and crosses the East Alternative

e Wautoma-Ostrander—a 500-kV lattice steel line that runs across the Knight Substation Sites

e North Bonneville-Midway—a 230-kV lattice steel line located parallel to the Wautoma-Ostrander
line
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2.4.2 West Alternative

From Big Eddy Substation, the West
Alternative route extends north within mostly

vacant BPA right-of-way to the Columbia River.

After crossing the Columbia River, this route
heads west and then north, paralleling BPA's
existing Spearfish Tap 115-kV wood-pole
transmission line (see box and Map 2-1). The
route then angles northeast next to BPA’s
existing Chenoweth-Goldendale 115-kV wood-
pole line for about 12 miles, to a point just
south of the Little Klickitat River.

At this point, the West Alternative turns east
and continues to follow the Chenoweth-
Goldendale line for about 4 miles. The route
then separates from the existing line and

Line Mile References for Route Alternatives

References to specific areas on each route alternative
refer to that specific alternative and the line mile of that
alternative measured from Big Eddy Substation. Each
alternative is distinguished by a letter - "W" for the West
Alternative, “M” for the Middle Alternative, and “E” for
the East Alternative. The line mile or range of line miles
is given after the letter, for example, "W1" means West
Alternative at line mile 1; M1 means Middle Alternative
at line mile 1, etc. Longer segments are identified with a
line mile range such as W1-5 (West Alternative, between
line miles 1 and 5). Where alternatives share the same
corridor, multiple letters are used, such as ME3-6 (Middle
and East alternatives, between line miles 3 and 6).

heads straight north for about 4 miles to the connection with BPA’s Wautoma-Ostrander transmission
line at either proposed Knight Substation site. This alternative is about 27 miles long.

There are various right-of-way and tower combination options for the West Alternative. For the portion
of line between Big Eddy Substation and the Columbia River (line mile W1-2 [see box]), BPA has an
existing 125 foot-wide easement that presently does not have any transmission lines in it. If this existing
right-of-way were used for the project, BPA would need an additional easement for 25 feet of right-of-
way. The existing easement crosses over a shed that has been inadvertently built within the easement,
and also is close to a barn; both structures would need to be removed. BPA is considering adjusting the
line design to avoid removing these structures.

A 1.5-mile section of the West Alternative (line mile W4-5) would parallel the Spearfish Tap 115-kV line.
The existing right-of-way along this line is 450-feet wide and would accommodate a proposed
transmission line to the west without additional right-of-way.

BPA is also considering building the line as a double-circuit line for the first 5 miles from Big Eddy
Substation. This would take the line across the Columbia River and up to BPA's Spearfish Tap line. The
double-circuit line in this area would be available for a possible future line, eliminating the need for
another Columbia River crossing if a future line were built in the area.

Where the West Alternative would follow the Chenoweth-Goldendale line (line miles W6-22), the
proposed line could either be built parallel (adjacent) to the existing line in new 150 foot-wide
right-of-way or the Chenoweth-Goldendale line could be removed and the proposed line could be built
in the existing 100-foot wide right-of-way, with BPA needing to purchase an additional 50 feet of right-
of-way.

Klickitat County Public Utility District (PUD) uses the Chenoweth-Goldendale line to serve its Goldendale
Substation. If the line were to be removed, the operational impacts to the PUD would be considered.

Also being considered is the option of rebuilding the Chenoweth-Goldendale line as a double-circuit line
to carry both the proposed Big Eddy-Knight line and the existing Chenoweth-Goldendale line.

In locations where the West Alternative does not parallel other lines, or where there is no existing
easement, the line would require a new 150 foot-wide right-of-way.
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With different tower type and right-of-way use possibilities, there are several combinations that create
options for the West Alternative (see Table 2-2 and Figures 2-6 through 2-12).

Table 2-2. West Alternative Options—Tower Configurations by Line Mile

Option Description

Single-circuit towers for the entire route (see Figure 2-6), including:
. e  Use existing vacant right-of-way (W0-2)

West Option 1 o . . .
e  Parallel to the existing Spearfish Tap line (W3.8-4.9) (see Figure 2-7)

e  Parallel to the existing Chenoweth-Goldendale (W5.7-22.5) (see Figure 2-8)

Single-circuit towers from Big Eddy Substation to intersection with Chenoweth-Goldendale line
(WO0-5.7) (see Figure 2-6), including:
e  Parallel to the existing Spearfish Tap line (W3.8-4.9) (see Figure 2-7)

West Option 2 Double-circuit towers (Big Eddy-Knight and the Chenoweth-Goldendale line) (W5.7-22.5) with
removal of the existing structures along this portion (see Figure 2-9)

Single-circuit towers for the remainder of the route (W22.5 to Knight Substation) (see
Figure 2-6)

Single-circuit towers for the entire route (see Figure 2-6), including:

West Option 3 e  Parallel to the existing Spearfish Tap line (W3.8-4.9) (see Figure 2-7)

e  Removal of the existing Chenoweth-Goldendale line along this portion (W5.7-22.5) and
build Big Eddy-Knight line in its place (see Figure 2-10)

Double-circuit towers from Big Eddy Substation (Big Eddy-Knight and possible future line) to
end of the Spearfish Tap (W0-4.9) (see Figure 2-11), including:
e  Parallel to the existing Spearfish Tap line along this portion (W3.8-4.9) (see Figure 2-12)

West Option 4 . L. . . .
Single-circuit towers for the remainder of the route (W4.9 to Knight Substation) (see

Figure 2-6), including:
e  Parallel to the existing Chenoweth-Goldendale line (W5.7-22.5) (see Figure 2-8)

Double-circuit towers from Big Eddy Substation (Big Eddy-Knight and possible future line) to
end of the Spearfish Tap (W0-4.9) (see Figure 2-11), including:

e  Parallel to the existing Spearfish Tap line along this portion (W3.8-4.9) (see Figure 2-12)

Single-circuit towers from the Spearfish Tap to intersection with Chenoweth-Goldendale line
West Option 5 (W4.9-5.7) (see Figure 2-6)

Double-circuit towers (Big Eddy-Knight and the Chenoweth-Goldendale line (W5.7-22.5) with
removal of existing Chenoweth-Goldendale structures along this portion (see Figure 2-9)

Single-circuit towers for the remainder of the route (W22.5 to Knight Substation) (see
Figure 2-6)

Double-circuit towers from Big Eddy Substation to end of the Spearfish Tap (W0-4.9) (see
Figure 2-11), including:

West Option 6 e Parallel to the existing Spearfish Tap line along this portion (W3.8-4.9) (see Figure 2-12)

Single-circuit towers for the remainder of the route (W4.9 to Knight Substation) with removal
of the existing Chenoweth-Goldendale line along this portion (W5.7-22.5) (see Figure 2-6)

The West Alternative’s span across the Columbia River is about 4,167 feet long. The towers on either
side of the river would have to be tall enough to keep the lowest part of the conductors a safe distance
above the river (safety clearances are determined on a case-by-case basis). The height of the river
crossing towers would depend on the terrain, the span, and whether single-circuit or double-circuit
towers are used. On the Oregon side of the river, the towers would be about 365 feet tall if
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single-circuit towers are used and 433 feet tall if double-circuit towers are used. On the Washington
side of the river, the towers would be about 401 feet tall for single circuit towers and about 438 feet tall
for double-circuit towers.

Although the project area in general has few trees, the West Alternatives would cross over several
groves. Based on preliminary estimates, about 93-130 trees would need to be removed for the West
Alternative (see Section 3.3 Vegetation and Map 3-5).

About 40 miles of access roads would be needed for the West Alternative (see Table 2-3). Access roads
would be a combination of new access roads, temporary roads (through cropland), improved existing
BPA access roads (where the proposed alternative would parallel existing lines), and improved county
roads (roads needing improvement because they are impassible when wet).

Table 2-3. Estimated Access Road Needs By Action Alternative

Road Needs West Alternative Middle Alternative East Alternative

New Road (miles) 21 19 16
Temporary Road (miles) 3 3 5

Im!:rove Existing Access Road 1 15 16

(miles)

Improve County Road (miles) 5 0 0

Total Roads needed (miles) 40 37 37

Culverts 25 28 30

Potential Areas of Cut and Fill None Line Miles ME4-10, M10-14 Line Miles ME4-10, E10-15

There are three county roads that would need improvement as part of the access road system for the
West Alternative. The county roads are Ahola Ridge Road (from Horseshoe Bend Road south to Finn
Ridge Road), Finn Ridge Road (from Harms Road to Ahola Ridge Road), and Palomino Drive (from
Horseshoe Bend Road north).

Roads for the West Alterative would require about 25 culverts where they would cross intermittent
streams. The terrain along the West Alternative is not as steep as the Middle and East alternatives;
access roads for the West Alternative would not likely require cut and fill into hillsides during
construction.
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Figure 2-6. Proposed Single-Circuit Tower (West,
Middle and East Alternatives)

Figure 2-7. Proposed Single-Circuit Tower Parallel to the Spearfish Tap Line
(West Alternative)

Figure 2-8. Proposed Single-Circuit Tower Parallel to the Chenoweth-Goldendale Line
(West and Middle Alternatives)

Figure 2-9. Proposed Double-Circuit Tower with the
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Figure 2-15. Proposed Single-Circuit Tower Parallel to the Big Eddy-Spring Creek Line
(Middle Alternative)

Figure 2-16. Proposed Single-Circuit Tower Parallel to the McNary-Ross and
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2.4.3 Middle Alternative

Like the West Alternative, the Middle Alternative begins at BPA’s existing Big Eddy Substation, with the
same substation improvements as described for the West Alternative. From Big Eddy Substation, the
Middle Alternative route extends east and slightly north in existing right-of-way next to BPA’s existing
Harvalum-Big Eddy 230-kV lattice steel transmission line for about 7 miles before crossing the Columbia
River. The route crosses the river just west of the Harvalum-Big Eddy line near Wishram, Washington,
and continues to parallel this existing line for about 1.5 miles before heading north in new right-of-way.

The Middle Alternative then heads generally north for about 15 miles to the Knight Substation sites,
with two jogs east along the way — one for about 1.5 miles along BPA’s existing Big Eddy-Spring Creek
230-kV lattice steel transmission line, and the other for about 2 miles partially along BPA’s existing
Chenoweth-Goldendale line. This alternative is about 27 miles long.

There are various right-of-way and tower combination options for the Middle Alternative. As the Middle
Alternative exits Big Eddy Substation, it would cross BPA property that surrounds the substation until it
meets up with the existing Harvalum-Big Eddy transmission line. The Harvalum-Big Eddy line has extra
right-of-way and building the proposed line on the west side of it would only require an additional

12.5 feet of right-of-way. BPA is also considering removing the Harvalum-Big Eddy line through this
section (line mile ME1-9) and rebuilding the line with double-circuit towers to carry both the existing
and proposed line. No new right-of-way would be required for the double-circuit tower option.
However, for the double-circuit option, BPA is also considering moving an about 1-mile long section of
the line near ME7 to the west so the river crossing tower on the Oregon side would be west of the
existing crossing by about 1,000 feet. Changing this section, which is within the boundary of the
National Scenic Area, would abandon the existing Columbia River crossing for the Harvalum-Big Eddy
Line and establish a new combined corridor (of equal width) for this exsting line and the proposed line.
The termination point of the river crossing on the Washington side of the river would remain
unchanged.

Where the Middle Alternative parallels the existing Big Eddy-Spring Creek and Chenoweth-Goldendale
lines, the proposed line would be on the north side of the existing lines in new 150 foot-wide right-of-
way.

In locations where the Middle Alternative does not parallel other lines, the line would require a new
150 foot-wide right-of-way.

With different tower type and right-of-way use possibilities, there are several combinations that create
options for the Middle Alternative (see Table 2-4 and Figures 2-6, 2-8, and 2-13 to 2-15).

The Middle Alternative’s span across the Columbia River is about 4,551 feet long. The towers on either
side of the river would have to be tall enough to keep the lowest part of the conductors a safe distance
above the river (safety clearances are determined on a case-by-case basis). The height of the river
crossing towers would depend on the terrain, the span, and whether single-circuit or double-circuit
towers are used. On the Oregon side of the river, the towers would be about 282 feet tall if single-
circuit towers are used and 407 feet tall if double-circuit towers are used. On the Washington side of
the river, the towers would be about 173 feet tall for single circuit towers and about 232 feet tall for
double-circuit towers.

There are few trees along the Middle Alternative. Based on preliminary estimates, about 14-26 trees
would require removal for this alternative (see Section 3.3 Vegetation and Map 3-5).
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About 37 miles of access road would be needed for the Middle Alternative (see Table 2-3). The access
roads would be a combination of new roads, temporary roads (through cropland), and improved existing
BPA access roads (where the proposed alternative would parallel existing lines). No county roads would
be improved for the Middle Alternative.

Table 2-4. Middle Alternative Options—Tower Configurations by Line Mile

Tower Option Description

Single-circuit towers for the entire route (see Figure 2-6), including:

e  Parallel to the existing Harvalum-Big Eddy line (M0.4-9.2) (see Figure 2-13)

e  Parallel to the Chenoweth-Goldendale line (M20-22.5) (see Figure 2-8)

e  Parallel to the existing Big Eddy-Spring Creek line (M11-12.5) (see Figure 2-15)

Middle Option 1

Single-circuit towers from Big Eddy Substation within the National Scenic Area boundary (M0-0.8),
outside the National Scenic Area to the boundary with the National Scenic Area (M0.8-6.5) (see
Figure 2-6)

Double-circuit towers within the National Scenic Area (Big Eddy-Knight and the Harvalum-Big Eddy)
Middle Option 2 (M6.5-9.2) with removal of existing Harvalum-Big Eddy towers along this portion (see Figure 2-14)
Single-circuit towers for the remainder of the route (M9.2 to Knight Substation) (see Figure 2-6),
including:

e  Parallel to the existing Big Eddy-Spring Creek line (M11-12.5) (see Figure 2-15)

e  Parallel to the Chenoweth-Goldendale line (M20-22.5) (see Figure 2-8)

Single-circuit towers from Big Eddy Substation to the intersection with the Harvalum-Big Eddy line
(MO0-0.4) (see Figure 2-6)

Double-circuit towers to end of overlap with the Harvalum-Big Eddy line (Big Eddy-Knight and the
Harvalum-Big Eddy) (M0.4-9.2) with removal of existing Harvalum-Big Eddy towers along this portion

Middle Option3 | (see Figure 2-14)
Single-circuit towers for the remainder of the route (M9.2 to Knight Substation) (see Figure 2-6),
including:

e  Parallel to the existing Big Eddy-Spring Creek line (M11-12.5) (see Figure 2-15)
e  Parallel to the Chenoweth-Goldendale line (M20-22.5) (see Figure 2-8)

About 28 culverts would be needed where access roads would cross intermittent streams. On either
side of the Columbia River and where the Middle Alternative climbs over the Columbia Hills, the terrain
is steep in areas and access road construction would likely require cut banks to keep road grades gentle
enough for trucks and equipment to ascend (see Table 2-3 for line mile locations).

2.4.4 East Alternative (Preferred)

From Big Eddy Substation, the East Alternative route follows the same path as the Middle Alternative for
about the first 9 miles to a point just north of Wishram, at which point the routes separate. The East
Alternative continues east next to two existing BPA lines that parallel each other — BPA’s Harvalum-Big
Eddy 230-kV lattice steel line and BPA’s McNary-Ross 345-kV lattice steel line — for an additional 5 miles
before turning north in new right-of-way. The East Alternative then generally runs north for about

14 miles to the proposed Knight Substation sites. This alternative is about 28 miles long.

The East Alternative is BPA’s Preferred Alternative.

There are various right-of-way and tower combination options for the East Alternative. Because the
East Alternative follows the same route as the Middle Alternative for the first 9 miles, it would require
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the same amount of right-of-way and have the same tower options as the Middle Alternative (i.e., exit
Big Eddy Substation on BPA land; be located to the west of the Harvalum-Big Eddy line with a new

12.5 foot wide right-of-way; and/or be built double-circuit with the Harvalum-Big Eddy line in existing
right-of-way). As with the Middle Alternative, it would also include the possibility of moving an about 1-
mile long section of the line near ME7 to the west so the river crossing tower on the Oregon side would
be west of the existing crossing by about 1,000 feet. Changing this section, which is within the boundary
of the National Scenic Area, would abandon the existing Columbia River crossing for the Harvalum-Big
Eddy Line and establish a new combined corridor (of equal width) for this existing line and the proposed
line. The termination point of the river crossing on the Washington side of the river would remain

unchanged.

At Wishram where the East Alternative continues east and the McNary-Ross line joins the transmission
corridor, the proposed line could be built as a single-circuit line running parallel on the north side of the
existing lines. The existing corridor has extra right-of-way that would accommodate the proposed line;
no additional right-of-way would be required. BPA is also considering removing the McNary-Ross line
through this section (line mile E9-14) and rebuilding the line with double-circuit towers to carry both the
existing and proposed line. As with the single-circuit option, no new right-of-way would be required for
the double-circuit tower option in this section (E9-14).

With different tower type and right-of-way use possibilities, there are several combinations that create
options for the East Alternative (see Table 2-5 and Figures 2-6, 2-13, 2-14, 2-16, and 2-17). East
Alternative Option 3 is the preferred option.

Table 2-5. East Alternative Options—Tower Configurations by Line Mile

Tower Option

Description

East Option 1

Single-circuit towers for the entire route (see Figure 2-6), including:
e  Parallel to the existing Harvalum-Big Eddy line (E0.4-9.2) (see Figure 2-13)

e  Parallel to the existing Harvalum-Big Eddy line (E9.2-14) and McNary-Ross line (E9.2-14) (see
Figure 2-16)

East Option 2

Single-circuit towers from Big Eddy Substation within the National Scenic Area boundary (E0-0.8),
outside the National Scenic Area to the boundary with the National Scenic Area (E0.8-6.5) (see
Figure 2-6)

Double-circuit towers within the National Scenic Area (Big Eddy-Knight and the Harvalum-Big
Eddy line) (E6.5-9.2) with the removal of existing Harvalum-Big Eddy towers along this portion
(see Figure 2-14)

Double-circuit towers within the National Scenic Area (Big Eddy-Knight and the McNary-Ross line)
(E9.2-14) with removal of existing McNary-Ross towers along this portion. This portion also
parallels the existing Harvalum-Big Eddy line (E9.2-14) (see Figure 2-17)

Single-circuit towers for the remainder of this route (E14 to Knight Substation) (see Figure 2-6)

East Option 3
(Preferred)

Single-circuit towers from Big Eddy Substation to the intersection with the Harvalum-Big Eddy
line (E0-0.4) (see Figure 2-6)

Double-circuit towers to end of overlap with the Harvalum-Big Eddy line (Big Eddy-Knight and the
Harvalum-Big Eddy) (E0.4-9.2) with removal of existing Harvalum-Big Eddy towers along this
portion (see Figure 2-14)

Double-circuit towers where the proposed line parallels the existing McNary-Ross line (Big
Eddy-Knight and the McNary Ross line) (E9.2-14) with removal of existing McNary-Ross towers
along this portion. This portion also parallels the existing Harvalum-Big Eddy line (E9.2-14) (see
Figure 2-17)

Single-circuit towers for the remainder of this route (E14 to Knight Substation) (see Figure 2-6)
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The East Alternative would have the same river crossing towers as the Middle Alternative. The span
across the Columbia River at this location is about 4,551 feet long. The towers on either side of the river
would have to be tall enough to keep the lowest part of the conductors a safe distance above the river
(safety clearances are determined on a case-by-case basis). The height of the river crossing towers
would depend on the terrain, the span, and whether single-circuit or double-circuit towers are used. On
the Oregon side of the river, the towers would be about 282 feet tall if single-circuit towers are used and
407 feet tall if double-circuit towers are used. On the Washington side of the river, the towers would be
about 173 feet tall for single circuit towers and about 232 feet tall for double-circuit towers.

There are few trees along the East Alternative. Based on preliminary estimates, about 6-16 trees would
be removed for this alternative (see Section 3.3 Vegetation and Map 3-5).

About 37 miles of access roads would be needed for the East Alternative (see Table 2-3). Access roads
would be a combination of new roads, temporary roads (through cropland), and improved existing BPA
access roads (where the proposed alternative would parallel existing lines). No county roads would be
improved for the East Alternative.

About 30 culverts would be needed where access roads would cross intermittent streams. On either
side of the Columbia River and where the East Alternative climbs over the Columbia Hills, the terrain is
steep in areas and access road construction would likely require cut banks to keep road grades gentle
enough for trucks and equipment to ascend (see Table 2-3 for line mile locations).

24.5 Knight Substation Options

Each of the action alternatives would connect to BPA’s Wautoma-Ostrander transmission line at the
proposed Knight Substation. Two site options have been identified for this proposed substation, and all
three alternatives could use either option. The proposed substation sites are located in an area under
the Wautoma-Ostrander line that is at the optimum electrical distance from BPA's Big Eddy, Wautoma
and Ostrander substations. This location would provide the maximum electrical system performance for
a connection to the Wautoma-Ostrander line and the proposed Big Eddy-Knight line. The new substation
would redistribute the flow of electricity across a number of BPA’s high-voltage transmission lines,
provide additional capacity on those lines, and increase reliability of the transmission system.

Knight Substation would require about 30 acres and would be an enclosed 10-acre facility. As is typical
when building new high-voltage substations, BPA would have additional land available for site design
flexibility to accommodate potential future substation needs. The substation would be located under
the transmission line corridor that contains BPA’s Wautoma-Ostrander 500-kV and North Bonneville-
Midway 230-kV lines. The substation would have 3 electrical bays: two for the existing lines to connect
to and one for the Big Eddy-Knight line. (Please see Section 2.3 Project Components, for a description of
equipment within a substation.) The electrical yard would have room for four additional bays for
possible future lines. The station control house would be a 30-foot by 40-foot concrete block building
that would stand about 15 feet tall. The substation would require excavation of about 250,000 cubic
yards of soil.

The substation would include a stormwater retention system. The system could include a pond, which
could occupy about 1 acre and have a volume of about 3 acre-feet.
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Knight Substation Site 1 (Preferred)

Knight Substation Site 1 would be on private property about % mile west of Knight Road. The property
has gentle rolling terrain and is currently being farmed, but is for sale. Because siting the substation on
the property would likely sever it from the remaining ownership and agricultural use, 80 acres would
likely be purchased (the parcel is 80 acres, but BPA presently owns 8 acres of it for the right-of-way of
the existing lines crossing through it).

Construction at Substation Site 1 would require temporary road access, likely off Hill Road from the
west, Butts Road from the south, or from Pine Forest Road from the north. These county roads may
require upgrading. Permanent access would be required for operations after construction, likely from
Knight Road. The Big Eddy-Knight line would approach the substation from the south across private
property.

Knight Substation Site 2

Knight Substation Site 2 would be designed and built in the same manner as Site 1. Site 2 is next to
Site 1 on a 544-acre parcel, owned by DNR, which abuts the west side of Knight Road.

The parcel is in the Conservation Reserve Program (CRP) and in dryland grain production. BPA would
purchase a 30-acre portion of the parcel.

Site 2 would be accessed from the east off Knight Road. The proposed line would approach the
substation from the south along DNR property.

2.4.6 Fiber Optic Cable Options

All three action alternatives would require installation of fiber optic cable for system communications.
Two options have been identified for routing this cable: a Loop Back Option and a Wautoma Option. All
three alternatives could use either fiber optic cable option.

Loop Back Option

The proposed transmission line would require a fiber optic cable for communications between
substations (see Fiber Optic Cable in Section 2.3.2). The fiber optic cable needed for electrical system
communications would be strung on the proposed transmission line towers from Big Eddy Substation
north to Knight Substation. Fiber must make a complete loop with other fiber networks to function. For
this option, the cable would be strung on the proposed new transmission towers, then another cable
would be run south to Big Eddy Substation on the new towers to form a loop. The two cables would be
separated by about 10 feet (attached on opposite sides of the tower). Cable installation would occur
concurrently with construction of the new transmission line.

Wautoma Option (Preferred)

In this option only one fiber optic cable would be strung on the new towers from BPA’s Big Eddy
Substation north to Knight Substation. Instead of returning a second cable to Big Eddy Substation,
however, the fiber optic cable would be strung from Knight Substation to Wautoma Substation on the
existing transmission towers that support BPA’s Wautoma-Ostrander transmission line. The cable would
extend northeast for about 72 miles on this existing line to BPA’s existing Wautoma Substation in
northwest Benton County, Washington (see Map 1-1). Every 3 to 5 miles a splice box would be installed
and a reeling site established to string and put tension on the cable. About 16 splice boxes would be
placed on the transmission towers or in the ground adjacent to the towers. At each site, about 0.25 acre
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of ground in line with the conductors within the existing right-of-way would be temporarily disturbed by
a reeling truck and tensioning equipment.

Equipment used along the route would consist primarily of standard utility equipment, such as bucket
trucks, light duty trucks, cranes, four-wheel drive pickup trucks, line truck with pulling and tensioning
reel, helicopter, and all-terrain vehicles. Use of helicopters and/or loud equipment would be minimized
before 8 a.m. or after dusk to avoid disturbing landowners. All utility equipment would stay within the
right-of-way and use existing access roads. There would be no staging areas.

Some work would also take place at local substations. Two concrete vault boxes (4 feet x 4 feet x 4 feet)
would be installed outside the yard at Knight and Wautoma substations. Other fiber optic equipment
needed as part of the communications network would also be installed within existing substation yards.
Existing access roads would be used for construction.

The Wautoma Option would optimize the transmission communications system by creating a large
communication loop that could be used by multiple substations.

2.5 No Action Alternative

Under the No Action Alternative, BPA would not build the proposed Big Eddy-Knight transmission line,
Knight Substation, or install fiber optic cable. Without building these facilities, BPA would be unable to
provide long-term firm transmission service for the service requests that the proposed line is intended
to accommodate. However, BPA may be able to provide other forms of transmission service to some of
these customers, such as non-firm transmission service (non-firm is not guaranteed to be available and
is only available after commitments for firm service have been met).

2.6 Alternatives Considered but Eliminated from
Detailed Study

BPA has considered a number of potential alternatives to the Proposed Action. These include
alternatives developed by BPA based on its knowledge of and experience in transmission line design and
possible environmental issues, as well as alternatives that either were suggested or responded to
concerns raised during the scoping process for this EIS. For each potential alternative, BPA assessed
whether the alternative was reasonable under NEPA and thus merited detailed evaluation in this EIS, or
was unreasonable and could be eliminated from detailed study.

BPA considered several factors in making this assessment of potential alternatives. BPA considered
whether the potential alternative would meet the identified need for the Proposed Action and achieve
the project’s purposes (see Section 1.3). In addition, BPA considered whether the alternative would be
practical and feasible from a technical and economic standpoint and using common sense, consistent
with CEQ guidance on assessing the reasonableness of alternatives. Finally, BPA considered whether an
alternative would have obviously greater adverse environmental effects than the Proposed Action. The
alternatives that did not meet these considerations and were eliminated from detailed study in this EIS
are described in this section.
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2.6.1 Non-Transmission Alternatives

BPA considered whether there could be a solution to the project need that would not require
construction of a new transmission line. Some examples of non-transmission alternatives include:
distributed generation (siting generation closer to the load so power does not have to be transmitted
over the line in question), demand side management (reduces the load during peak demand times), and
general conservation (reducing load by using more energy-efficient appliances). A Remedial Action
Scheme (RAS) is another non-transmission alternative. Concerning distributed generation, demand side
management, and general conservation, BPA’s proposed action involves responding to existing requests
for transmission service over a portion of its transmission system that has limited available transmission
capacity (ATC). These three non-transmission alternatives would not address the specific need for
additional capacity in the project area. Because they would not meet this identified need, these non-
transmission alternatives were considered but eliminated from detailed study in this EIS.

RAS is a system of dropping generation from the system to prevent overloads. BPA uses RAS to prevent
transmission planning reliability criteria violations (such as facility overloads and system instability)
resulting from severe unplanned transmission line outages. RAS equipment requires local generators to
automatically cut or “drop” their generation to protect the transmission system when the capacity of
the system is reached and an unplanned outage occurs. Typical actions include tripping generators off-
line and switching reactive power devices with high speed control systems. BPA has used the maximum
possible RAS-initiated generation dropping to manage existing commitments on the transmission system
in eastern Oregon west of the John Day Dam area. RAS currently allows BPA to provide safe and reliable
system operation with the existing generators in this area.

To address the transmission service requests with RAS, BPA would have to determine all the generation
associated with the transmission service requests. The requests for service are for firm
(non-interruptible) transmission service. Therefore, placing them on a RAS would not fulfill the
requests. Also, in order to maintain transmission system reliability, BPA must limit the total amount of
generation that may be tripped by RAS for credible contingencies. Studies show dropping any additional
generation beyond what has already been included to accommodate the additional firm <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>