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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 and the project
includes work at BPA’s existing Big Eddy and Wautoma substations. 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.

BPA released a draft EIS in December 2010 for public review and comment. BPA considered all comments
received to update the final EIS and develop the Comments and Responses volume. BPA expects to issue a Record
of Decision for the proposed project in late Fall 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. 0. 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-54, 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-capaeity transfer capability on the transmission 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).

Consistent with its Open Access Transmission Tariff, BPA accepts requests for transmission service in a
transmission service request queue. Based-en In 2008, BPA conducted its first Network Open Season
(NOS) marketing processes-cenducted-in2008; to help manage the requests in this gueue and assist in
determining where new infrastructure might be needed to accommodate these requests. BPA has
determined-thereis identified a need to increase the capacity of the 500-kilovolt (kV) transmission
system in the proposed project area to respond to resubmitted requests that BPA has received during
the 2008 NOS 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, specifically along the West of John Day transmission
path. 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
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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
addressreliability-issues-en benefit the operation of BPA’s transmission system in other ways. The
proposed new line and substation would help redistribute the flow of power, which would increase the
capacity of the overall system. This capacity increase in-overaltsystem-capacity-would include-being
able-te-inecrease-the-capacity-to-serve-the would provide a stronger year-round power source for the
Portland, Oregon, load service area metropettan-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-develepment During the scoping period of this EIS (summer 2009), 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 from more than 400 people 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 Ln—a“—me#e—t—han

In December 2010, BPA distributed the draft EIS to the public (landowners, Tribes, federal, state,

regional, and local agencies, interest groups and others) for review and comment. BPA accepted
comments through January 28, 2011.

Comments were requested by publishing a notice in the Federal Register, mailing a letter to about

950 potentially interested and affected persons, holding two public open-house style meetings, and
placing ads in and sending press releases to local media about the comment period and public meetings.
Comments received were posted on the project’s Web site, which provided additional information and
other means for providing comments.

In all, about 400 people commented on the draft EIS. Volume Il of this EIS provides all comments
received and BPA’s responses.

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 work at
BPA’s existing Big Eddy and Wautoma substations and 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, 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
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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 (70-100 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 16-22 20 miles of new access roads would be
constructed; in addition, 33-16 10-13 miles of existing access roads and 5-+riles-ef several existing
county roads would need improvements; and some 3-5 3—9 miles of temporary roads would be built.
Where 20-26 intermittent stream and drainage crossings are unavoidable, some 25-38 50-64 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.2.1 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.
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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 be a fenced 22-acre facility. regquireabout 30-acres-of which-10-acres-would-be fenced
to-contain-theyard-and-control-house:

e Knight Substation Site 1 (Preferred). Site 1 is the most western site, located about 0.5 miles
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
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 weutd could require a 1-mile temporary access
road from Hill Road; about 1 mile of Hill Road would requlre upgradmg aec—ess—l-rkel-y—eﬁ—H#l

Ihese—ee&nt—y—reaés—may—reqw*e—&pg-md—mg— Permanent access weu-lel—be requwed for

operations after construction;ikely would come 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.

Wautoma Substation. To support addition of the Big Eddy-Knight transmission line and Knight
Substation, equipment would need to be installed at BPA’s Wautoma Substation in Benton County,
Washington. This would require a 175-by-150 foot expansion of the existing electrical yard, all within
BPA’s property. About 125 feet of transmission line access road would need to be rerouted to the edge
of BPA’s property boundary.

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.
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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.

The line routes mostly cross private land, but some state, federal, and Tribal trust lands are also crossed.
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
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 (including Columbia Hills State Park and the Columbia
Hills Natural Area Preserve).

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 Creek has a small 100-year floodplain and Swale Creek a much wider
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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
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 the fiber optic cable, the project would cross affeet an additional
72 miles of land in Washington within the existing Wautoma-Ostrander transmission line corridor. Fiber
optic cable €able would run on the existing line 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 Wautoma-Ostrander 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.
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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 ef and
restricted from future uses: altheugh-landowners are generally compensated for new easements across
their land. 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 transmission line alternative. Impacts on
resources by the Wautoma (fiber optic cable) Option and Wautoma Substation additions are
summarized collectively under S.4.15.

S.4.1 Land Use and Recreation

Each aetien transmission line 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 parks,
recreation areas, a preserve, 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 (Columbia Hills State Park, Columbia Hills Natural Area
Preserve, Washington Fish and Wildlife). (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
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new right-of-way. No homes would be within the right-of-way. Tower and road construction under this

alternative would impact the-mestparksand park, conservation, and preserve land (32-56 30-54 acres),

and the-mest agricultural land (about 438-243 134211 acres). eempared-to-the-otheraction
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-{lessthan-4}
only 0.3 acres of parks and conservation land and about 355-3#5 159-180 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-than4 0.5-1.5) acres of parks and
conservation land and about 366-210 172-216 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. Construction of the substation on Site 1 wewld could eenvert-more-than
permanently remove up to 78 86.3 acres of prime farmland te from nonagricultural use, although

unused portions could be leased for agricultural use. anrdreguire-a-0-75-mile-new-aceess+oad- |t would
temporarily impact an additional 21 acres of agricultural land. Site 2 would eenvert permanently

remove up to 30 36.7 acres of prime farmland te from nonagricultural use, with-arelativelyshortaceess
read and temporarily impact an additional 13 acres of agricultural land. 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 viewersferegreunds fore or middle
ground views—as well as near scenic byways and small populated areas, and through pastoral
landscapes. Some new access 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, seme the two towers on either side of the Columbia River would need lighting er
pairting; 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-rea+ in the fore and middle ground views of several rural homes and several
existingand 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
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action alternatives. Because of its impact in the National Scenic Area and on some sensitive viewers
throughout the Klickitat plateau, 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 two towers in-thisarea on either side of the Columbia River would need to be lighted erpainted
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-weuld+run-nearseveraHarge-lot“view subdivisions: These homes and business would
have close, foreground views of towers. Where the alternative would cross the Klickitat plateau and link
to the Knight Substation, it would cross the Little Klickitat River and run near some rural residences and
future large-lot subdivisions, which could interfere with residents’ expansive views. Overall visual
impacts would be moderate-to-high, slightly less than the West Alternative because of the industrial
environment along the Middle Alternative’s first 9 miles and lower relative visual impact of towers
placed in the National Scenic Area.

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). Seme Two towers in-this-area on either
side of the Columbia River would need to be lighted erpainted-and conductors spanning the river would
require marker balls. Where the East Alternative would turn north along new right-of-way, it would
cross through acres of more visually dominant wind turbines. The East Alternative would run near
39-42 homes and businesses, including 25 in Wishram and the rest throughout the Klickitat plateau
(where visual impacts would essentially be the same as the Middle Alternative, although affecting
different plateau residents). It would -and be potentially visible from four parks, three scenic highways
and one trail. Becauseithas-meore+i wav-withi isti ancmisciondinecorridors-than-the

idd tive-and-fewervisua 59 ORa 30 Overall visual impacts
would be moderate-to-high, thetowest-of the-action-alternatives with lesser impact than the Middle
Alternative along it’s southern portion (in the National Scenic Area) and about the same impact
elsewhere.

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. On Site 1, the
substation would be partially visible to a property owner planning to build a home to the west; Few few
other residents are nearby (none within ;6008 800 feet). On Site 2, the substation would be visible from
eight view lots attheugh-apareel east of Knight Road. has-been-subdivided-into-eight-viewlots: 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.
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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
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 433-199 114-180 acres of disturbed shrub-steppe/grassland, the
predominant vegetation cover; 33-53 27—-49 acres of high-quality grassland (the only alternative that
crosses this vegetation type); and 9 8—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 425-240 105—121 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 342-153 125-136 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. Fhe10-acresubstationyard-would
disturb-nenirrigated-erepland-only: Overall impact on vegetation would be low for both sites, because

the type of vegetation that would be impacted is abundant and common to the area and a relatively
small amount would be disturbed.

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 48 36 miles of access roads would disturb about 169-268
148-240 acres of land, depending on the selected tower option. This could cause soil to erode at a rate
of about 28-41 26—39 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

25 2.2 acres. Overall geology and soils impact: low.
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Middle Alternative. Building the line and about 37 40 miles of access roads would disturb about
459-179 109-132 acres, depending on the selected tower option. This could cause soil to erode at a
rate of about 33-35 34—36 tons/year along the project corridor, eguivalentte slightly less than the
natural erosion rate. Disturbance within potential landslide areas—about 8-9 8—10 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 38 miles of access roads would disturb about 369-242 125-136 acres, depending on the selected
tower option. Because of topography, this could cause soil to erode at a rate of about 42-57

44-59 tons/year along the project corridor, slightly higher than the natural erosion rate. This alternative
has the highest disturbance within potential landslide areas: about 22-38 19-26 acres. Overall geology
and soils impact: moderate-to-high.

Knight Substation Options. About 29.65 acres +ten-of soil would be-subjeetto-eresion permanently
impacted at Site 1; an additional 42.5 acres of soil would be temporarily impacted. Elevation across Site
1 varies by about 20 feet, so the substation yard would be terraced. About 147,000 cubic yards of soil
would likely require excavation and would be spread across 19 acres to the north of the substation yard
and revegetated. Soil impacts on Site 1 would be moderate. About 28.65 acres of soil would be
permanently impacted at Site 2 and an additional 15.5 acres temporarily impacted; no soil stockpiling
would be required and the site is slightly flatter than Site 1.-compared-with-0-5-ton-atSite-2—Erosion

road-thanSite 2—Stillsel Soil impacts on beth-site-Site 1 would be low-to-moderate. There would be
no landslide impacts on either site.

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-ne shade
reduction to waterways would only occur in one instance along an intermittent stream crossed by the
West Alternative.

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
transportatien to groundwater recharge areas, including intermittent streams.

West Alternative. Least disturbance within 50 feet of streams — about 2 acres would be disturbed for
nine permanent tower footings. Highest number of stream crossings by roads; 37 new and 45-improved
access roads would cross 26 intermittent streams, drainages or dry washes, butlowest-rumberofnew
requiring installation of up to 64 culverts.{25}reguired. No towers or new or improved access roads
would be built in floodplains. Most riparian areas would be left untouched with the exception of
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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 +-7-3-8 1.8-3.3 acres in 18 wetlands 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 8 to 12 permanent tower footings. Lowest number of stream
crossings by roads—28 new and 38-improved access roads would cross 20 intermittent streams,
drainages or dry washes, requiring 28 50 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 in 13 wetlands would
be permanently or temporarily disturbed. One identified high-quality wetland could be impacted
slightly by access road construction. Six Five impacted wetlands could have more than 0.1 acre
disturbed. Overall impact on wetlands: moderate-to-high.

East Alternative. Greatest disturbance within 50 feet of streams—about 2.7-2.9 acres would be
disturbed for four to five permanent towers. New and |m|groved access roads would cross 22
24 streams/drainages requiring 5 d
Alternative: Yp-te-38 up to 62 new culvertsweu-tel—need—te-be—mstaued 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.

5roved a oad a -..:.-.._:.-A-

Lowest impact on wetlands—about 8:9 0.8 acre in nine wetlands would be disturbed. No high-quality
wetlands have been identified along the East Alternative, although two impacted low-quality 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 neither is in a
designated floodplain; both are relatively flat. With implementation of erosion control measures,
construction at either site, including access road and counterpoise installation (and redistribution of
excavated soil on Site 1), wouId have minimal |mpacts on surface water There are no wetland areas on
either Site 1 or Site 2. A
eonstruction: 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-listed 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
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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 on 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. Substatien- Construction of the substation on eithersite Site 1 would
rermove-10 impact about 72 acres of erep agricultural land habitat; construction on Site 2 would impact
about 44 acres of agricultural land.frem-use; No special-status species, nests, or burrows were found on
Site 1 or 2. Because a small percentage of this widespread and relatively low quality habitat would be
disturbed, wildlife impact tmpaets 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
fish habitat or require culverts in fish-bearing streams. All tree removal would be upland from fish-
bearing stream edges and would not impact shading en-watersurfaces of these streams. 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 {38} would be placed only in seasonal non-fish-
bearing tributary streams or dry washes. There would be no-to-low impact on fish.
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Knight Substation Options. No fish-bearing streams are located in the vicinity of Knight Substation
Sites 1 or 2 or along the proposed substation access road or where associated construction (such as
counterpoise installation) would occur. A—d%y—wa&h—mbu%ar-y A mapped drainage to Blockhouse Creek
runs through Site 1 A v
naearbys but no sign of the drainage was found during field surveys and no fish occur in BIockhouse Creek
in the vicinity of the confluence with the dry wash. There would be no impact on fish on either site.

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. Where certain segments of older BPA transmission lines (those built before
1974 and therefore eligible for listing on the National Register of Historic Places) may be removed, the
project could impact historically significant BPA facilities.

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 avoid all but one of the larger sites and all burial areas, but Fhetine would alse-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 on these resources West Alternative tower options that would remove

16 miles of the existing Chenoweth-Goldendale transmission line would have a high impact on the line’s
historic value due to the portion removed relative to its entire length.

Middle Alternative. Would pass within 1 mile of 433 138 cultural resource sites, including pre-contact
and historic sites similar to the West Alternative. Of these, nine 14 sites are within the Middle
Alternative’s right-of-way and include threesecatters scattered and isolated pre-contact and efhistoric
artifacts, fwe-pre-contactisolated-artifaets; an historic railroad grade, pre-contact and a# historic rock
alignments, 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 on these resources. Middle Alternative tower options that would
remove about 9 miles of the Harvalum-Big Eddy transmission line would have a moderate impact on the
line’s historic value due to the portion removed relative to its entire length.

East Alternative. Would pass within 1 mile of 423 129 cultural resource sites, including pre-contact and
historic sites similar to the West and Middle alternatives. Of these, 38 16 sites are within the East
Alternative’s right-of-way or proposed access road alignment and include twe scatters of historic and
pre-contact artifacts, an historic railroad grade, pre-contactlithicartifactseatters; a pre-contact burial
site, pre-contact and a#n historic rock alignments, 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

S-14 Big Eddy-Knight Transmission Project Final EIS
July 2011



Summary

be low on these resources. East Alternative tower options that would remove about 9 miles of the
Harvalum-Big Eddy transmission line and 5 miles of the McNary-Ross transmission line would have
moderate impacts on the lines’ historic values due to the relatively small proportions of the lines that
would be removed.

Knight Substation Options. There are no known cultural resource sites near either proposed Knight
Substation site or along the proposed substation access road or where counterpoise installation would
occur. 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-wewld-be sites are 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 such as law
enforcement, schools and hospitals, but due to a slight increase in potential fire danger from
construction and maintenance activities, there would be a low impact on fire-fighting services by all
action alternatives.

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 most of 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.

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. This is a
small proportion of overall output; impacts on the local and regional economy would be low.
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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. This is a
small proportion of overall output; impacts on the local and regional economy would be low.

Knight Substation Options. Building the substation and access road en for Site 1 weuld could
permanently remove up to 88 86.3 acres of mostly privately owned, nonirrigated cropland from
production. Total reduction in economic output would be about $20,984 22,491 /year for Klickitat
County, of which $2;937 3,148/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 50-70 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. The proposed access road to Site 1 across DNR property
could have about a $322/year impact on DNR State Trust Lands. These losses would be considered a
permanent low impact on all parties.

Building the substation and access road for es Site 2 would permanently remove about 38 36.7 acres of
DNR land leased for crop production. Total reduction in economic output would be about
$7:880-8,446/year for Klickitat County, of which $3;403 1,182/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 $960—-2;100 2,451 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.

Installation of an overhead ground wire and counterpoise would also cause temporary impacts to
cropland during construction; BPA would compensate for crop damage or loss as appropriate.

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). The FAA has already determined that, for all
alternatives, the towers on either side of the Columbia River would require lighting and the topmost
wire crossing the river would require marker balls.

West Alternative. Would require the greatest amount of new access roads (about 2% 19 miles) among
the alternatives. Also requires 3% 10 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 49 20 miles of new access road, 45 13 miles of existing access
road upgrades, and 3 7 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, 46 13 miles of existing access road
upgrades, and 5 9 miles of temporary roads. Would have at least eight towers exceeding 200 feet. The
FAA has already reviewed the East Alternative and determined the Columbia River towers and wire
crossing is the only location requiring marking (lighting for towers; marker balls for topmost wire). The
East Alternative would run perpendicular to the end of a small private airstrip in Klickitat County,
impacting its use. Overall impacts would be low-to-moderate.

Knight Substation Options. knightRead-weuld-provideprimary-accessto-either Construction at Site 1

may require temporary road access from Hill Road, which would itself require upgrading to
accommodate equipment. Construction traffic would be noticed mostly on Knight Road, but would be
dispersed along Butts and Hill roads. Si

’

. 7’
nto-aither Hill R R Dina d

accessed directly from Knight Road during construction, with construction traffic most noticeable on

Knight. The substation would be remotely controlled, with only periodic visits by BPA personnel, so
traffic due to substation operations and maintenance would be minimal. Depending on the season of
construction, a temporary access road may need to be built within existing BPA right-of-way to install
counterpoise and ground wire. 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, as well as noise generated by
maintenance activities: annual ground crew inspections, twice-yearly helicopter patrols, and periodic
use of power equipment to clear brush. Noise impacts during construction would be the same for all
action alternatives: temporarily moderate-to-high. Construction noise would be localized (affecting a
few residents or business owners at a time) and temperary short-lived 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 from operations and maintenance
of the line: 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 from
operations and maintenance of the line: 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 4,800 800 feet of either Site 1 or 2. The substation would create no-to-low
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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 and lines would be built to National Electric Safety Codes (NESC).

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.

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 or substation sites 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.
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S.4.15 Fiber Optic Cable and Wautoma Substation
Fiber Optic Cable

Loop Back Option

In the Loop Back Option, the cable would be strung on the proposed new transmission towers. There
would be no new impacts beyond those already discussed for the action alternatives.

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.

Impacts by the Wautoma Option would be low on:

e land use andreereation because no new easements would be required and, while some
crops could be damaged, the amount of affected acreage is small and landowners would be

compensated, as appropriate;

e Recreation, because there is and-only one state park is in the vicinity where visitors could be

impacted temporarily by construction activity;

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

e Cultural resources, because new ground disturbance would be minimal. (BPA is also
surveying the area and consulting with Tribes.)

The Wautoma Option would have no-to-low impacts on vegetation, because vegetation that would be
disturbed would be next to existing tower 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.
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Wautoma Substation

The Wautoma Substation expansion would occur within BPA property on the southeast side of the
existing electrical yard. The yard’s perimeter fence would be extended to house a reactor bank and an
existing transmission line access road would be re-routed. The 0.6-acre location of the proposed
expansion is on disturbed, relatively even ground, is sparsely vegetated with grassland species, and has a
transmission line access road running through it. There are no federally threatened or endangered
species of plants or wildlife, or other special-status species, on the property or in the vicinity of the
substation. There are no known cultural resources on the property. Construction would have temporary
low visual and noise impacts for one homeowner within a mile of the substation and could have
temporary low impact on transportation, although local roads are lightly traveled. It could also have
temporary low impacts on air quality in the immediate vicinity due to dust kicked up during
construction. The substation expansion would have no-to-low impacts on vegetation, soils and wildlife
because the area is previously disturbed and compacted and does not have any high quality habitat.

The substation project would have no anticipated impact on land use, streams or wetlands, fish,
socioeconomic resources, public health and safety, 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 some will 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 and wildlife (including special-status species), 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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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
substation called Knight Substation, which would be located about 4 miles northwest of Goldendale,
Washington. The proposed Big Eddy-Knight Project would increase the electrical capacity and transfer
capability of BPA’s transmission system_in the area. 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 and transfer capability 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 the 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
those 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 system transmits most of the Pacific Northwest’s power to serve customers in Idaho,

Oregon, Washmgton western Montana, andsmat#parts—ef—eastem—Mentana—GaJ#erma—Nevada—Utah—

Wy W rd to nearby regions such as Canada and
Callfornla BPA sells transmission services in order to accommodate requiests to transmit power across
BPA’s transmission system. BPA’s transmission customers, typically utilities, independent power
producers, and power marketers, use these services to delvier by-transferring power over BPA’s
transmission lines to their buyers. Buyers-of-high-veltage Users of power include public utility districts,
municipalities, direct service industries (e.g. aluminum plants) and investor-owned utilities which, in
turn, use their own facilities to provide electricity to homes, businesses, industries, and farms

throughout the Pacific Northwest. Bireet-service-industries{e-galuminum-plants}are-also-purchasers

t—hese—l+nes— BPA has a statutory obligation to ensure it has sufficient capablllty 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]).
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Most requests for transmission service are for long-term firm service. Long-term firm service is an
agreed-upon use of the transmission system at specific times of day and year. To help guide its
approach to 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 transfer capability tranrsmission-capaeity (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
transfer capability transmission-eapacity on the system to accommodate new requests for transmission
service, new transmission facilities, such as an additional transmission line, that increase transfer
capability may be proposed te-inerease-the-capacity-to-grant-new-transmissionreguests. 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
gueue. 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.

1 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. Through the 2008 NOS process, BPA received approximately 1,150 MW of
requests through this area. There currently are several existing BPA high-voltage transmission lines that
pass through this area, such as the John Day-Big Eddy Nos. 1 and 2 500-kV lines, that are at times heavily
loaded. There also are several network “flowgates” in the general vicinity of the project area, including
the West of McNary, West of Slatt, and North of John Day flowgates.? The West of McNary flowgate,
consisting of BPA lines generally running east-to-west, is located in eastern Oregon near McNary Dam on
the Columbia River near the town of Umatilla, Oregon. The West of Slatt flowgate, also consisting of
BPA lines generally running east-to-west, is located in eastern Oregon south of the town of Arlington,
Oregon and is somewhat in series with the West of McNary path. The North of John Day flowgate,
consisting of BPA lines generally running north-to-south, is a broad flowgate that encompasses several
transmission lines in south-central Washington.

2 BPA has designated several locations on its transmission system as network “flowgates.” Flowgates are internally
monitored points on a transmission system that aid in determining where there may be congestion (i.e., a
limitation in the amount of power allowed to flow across the point).
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The existing east-to-west transmission lines in the project vicinity are generally in series with both the
West of McNary and West of Slatt flowgates. These lines are on a transmission path that feeds power
directly into the Pacific Direct Current Intertie (PDCI) as well as the Portland load 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, such as the lines in the project vicinity, 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 pewerflow-cluster studies determined that there is not enough available transmission capability
€apaeity 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. In
particular, the West of McNary and West of Slatt flowgates lack sufficient capacity to accommodate all
of these requests. 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 additienrat-wind
projects that they have already proposed in threughout the region.

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 wp-te the 1,150 MW of NOS 2008 service requests (see
Map 1-1).

In addition to accommodating these requests, BPA recognized that such a new transmission line in this
location would also help address several other transmission issues in the project area. Through many
years of experience in operating its transmission system, BPA transmission planners and operators have
realized that a new 500-kV transmission line in this area would help improve system performance by
balancing flow across the North of John Day flowgate, thus reducing reactive losses and improving
voltage stability performance. A new 500-kV transmission line specifically between Big Eddy Substation
and a point along the Wautoma-Ostrander 500-kV transmission line also would relieve the limiting
facilities on the existing John Day-Big Eddy Nos. 1 and 2 500-kV lines in the West of John Day
transmission path, and improve Portland area load service by providing an additional transmission line
through the area.

As it has worked on developing a potential solution for accommodating the firm transmission service
requests that it has received, BPA also had hastaken the proposed Big Eddy-Knight project reviewed
through the WECC Project Coordination process (formally known as the Regional Planning Project
Review) {Regional-Review)-precess: The Regional-Review Project Coordination 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.

During the Regienal-Review Project Coordination 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 Project Coordination process for Big Eddy-Knight
concluded in February 2008.

1-4 Big Eddy-Knight Transmission Project Final EIS
July 2011



1.2 Need for Action

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).

1.2 Need for Action

BPA needs to increase the electrical capacity and transfer capability of the 500-kV transmission system
in the project area in response to firm transmission requests that BPA has received to move power
across this portion of 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 and 2010 NOS processes. There is
insufficient existing available transmission capacity and transfer capability on the existing 500-kV
transmission system in this area 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 (see Section 1.4 for other transmission system benefits related to a new line). 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 other BPA facilities and triggering outages on other
utility transmission lines in the area, and possibly other portions of the regional transmission system.
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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

e Minimize project costs where practical

® 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, as discussed in
Section 1.1, the proposed project would addressreliabititr-issues-on have several other benefits for
operation of BPA’s transmission 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, and also would in general provide a stronger year-round
source of power for the Portland load service area. More specifically, the proposed project would
improve transmission system performance and address reliability issues of the transmission system by
redistributing the flow across the North of John Day flowgate and reducing reactive loss, which would
result in about 600 MW of additional transfer capability across the North of John Day flowgate. The
proposed project also would provide more support to the Portland load service area by providing about
200 MW of additional transfer capability across the West of Cascades South flowgate for winter load
conditions. 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:

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

e If 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
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of transmission line routes, develop possible mitigation measures, and identify state interests that
should be addressed in the EIS.

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 5.23 522 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, 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 Scoping Outreach
During the scoping period for the EIS, BPA requested comments through the following means:

e OnlJune 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 NOI initiated a 30-day public scoping period.
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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,
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.

e 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, Washington State Department of Ecology [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 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.
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e Concern about the visual impact on views in the Columbia River Gorge National Scenic Area,
other recreation areas and homes.

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.

1.6.3 Draft EIS Public Outreach

In December 2010, BPA distributed the draft EIS to the public (landowners, Tribes, federal, state,
regional, and local agencies, interest groups and others) for review and comment. BPA accepted
comments through January 28, 2011.

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

e On December 10, 2010, BPA published a Notice of Availability (NOA) for the Big Eddy-Knight
Transmission Project draft EIS and announced public meeting dates in the Federal Register
(Vol. 75, No. 237). The NOA initiated a public comment period extending over more than
45-days (BPA allowed for additional days to accommodate holidays).

e Alsoin December 2010, BPA sent a letter to about 950 potentially interested and affected
persons, requesting comments and inviting the public to open-house style public meetings.
The letter was sent to people who live along the proposed transmission line routes; federal,
state, regional, 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 draft EIS public meetings and the comment period:
» The Dalles Chronicle — Wednesday, December 29, 2010; and Wednesday, January 5,
and Sunday, January 9, 2011
» Tri-City Herald — Wednesday, December 29, 2010; and Wednesday, January 5, and
Sunday, January 9, 2011

» Goldendale Sentinel — Wednesday, December 29, 2010; and Wednesday, January 5,
and Wednesday, January 12, 2011.
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e Two open-house style public meetings were held — one in The Dalles, Oregon on January 11,
2011 and one in Goldendale, Washington on January 12, 2011. At each meeting BPA
received comments on the draft EIS.

e The draft EIS was posted on BPA’s project website: www.bpa.gov/go/BEK/. Comments were
accepted online. BPA also posted a link to all comments it received.

About 400 people commented on the draft EIS during the comment period. Opinions and concerns
expressed during this comment period echoed those received during the scoping period. In addition,
people submitted questions and concerns about the following:

e Requests for additional information about potential landslide impacts.

e Requests for information about BPA emergency response procedures.

e Suggestions for additional noxious weed control.

e Requests for consideration of alternatives that would avoid the National Scenic Area or
would place the proposed transmission line underground.

This is a partial list of issues identified from the comments received. Volume Il of this EIS provides all
comments received on the draft EIS and BPA’s responses to the comments.

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 deciding eensidering 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 remainderofthis EIS is organized as follows:

Volume 1: Environmental Analyses

e Summary of the EIS.

e Chapter 1 provides project background and describes the need for action, the purposes to
be achieved, the roles of various agencies, and the public involvement process.

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.
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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
health and safety, air quality, and greenhouse gases is provided. Impacts can range from no
or low to high impact.

Chapter 4 discusses cumulative impacts.

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

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

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

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.

An index is included as Chapter 12.

; . heicaling lices.

Volume 2: Appendices

Appendices provide supporting technical information.

Volume 3: Comments and Responses

All comments received on the draft EIS and BPA’s responses to the comments are provided.
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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

e A summary of how transmission lines are sited

e A description of project components

e Adescription of each Action Alternative

e Adescription of the No Action Alternative

e Adiscussion of alternatives that were considered but eliminated from detailed study
e 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 work at BPA’s existing Big Eddy
and Wautoma substations and installation of new fiber optic cable for system communications. This
section provides an overview of these facilities. The transmission line routing alternatives, existing
substation upgrades, substation site options, and the 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. Representative views in the vicinity of each routing alternative
are provided in Section 2.7 (see Figures 2-23 through 2-28 and 2-31 through 2-37).

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.)
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Substations. The project would include equipment additions within BPA’s Big Eddy Substation (all
proposed work would be within the existing fenced electrical yard) and BPA’s Wautoma Substation
(proposed work would require a 0.6 acre addition within BPA’s substation property boundary). BPA is
also proposing a new Knight Substation in Klickitat County, Washington. BRA-weould-acguire-abeut30
acresforthesubstationwith-the-The fenced substation facility would occupy about 22 acres. ing-abeout

10-acres-of the-acquired-property:

For maximum electrical system performance, the Knight Substation would need to be built within an
approximate 2-mile length along BPA’s existing Wautoma-Ostrander transmission line. BPA is
considering two adjacent sites for Knight Substation;-beth-sites-weould-be-underBPRAs-existing in this
area under the 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, Wautoma Substation and the two proposed Knight Substation sites; also see Figures 2-18
through 2-22 and 2-29 through 2-30 for representative views in the vicinity of the existing Big Eddy
Substation and the proposed Knight Substation.)

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.

Overhead Ground Wire. In addition to the ground wire that would be strung on the proposed line to
protect equipment from lightning strikes, an overhead ground wire would be required on BPA’s
Wautoma-Ostrander line for about 1 mile on either side of Knight Substation. For more information
about overhead ground wire and counterpoise 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:
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e Electrical feasibility. New electrical facilities must work electrically with the existing transmission
system. Transmission line 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 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

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

»  Aline 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.

e 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
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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.

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.
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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 and for the road to access the substation. BPA would acquire about 30 acres for the
proposed substation depending on the parcel selected.

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 170-250 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). +tow ; uble-cireuit towers-and-towers-used

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—4 years before they
dull from weathering. About 125-135 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

Single-Circuit Suspension Single-Circuit Dead-End  Double-Circuit Suspension Double-Circuit Dead-End
Height 105’ to 205’ Height 120’ to 200’ Height 170’ to 250’ Height 160’ to 220’
Average span 1150’ Average span 1150’ Average span 1150 Average span 1150’
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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).

Towers that exceed certain height criteria (most double-circuit towers and towers used at river
crossings) or are within a certain distance of airports are required by the Federal Aviation Administration
(FAA) to be lighted and/or painted to make them more visible to aircraft in the area. For this project, no
towers would require painting; however, several towers, including the two on either side of the
Columbia River, would require lighting. Using the latest technology, which minimizes visual impacts on
landowners and others on the ground, BPA would place a flashing, dual color (white by day/red by night)
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beacon on top of these towers and two nighttime, steady-burning, red beacons at the middle of each
tower (waist lights). For towers greater than 351-feet tall, two sets of waist lights would be required.

See Figure 2-2.

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.

e 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).

o 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
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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.

Typical Excavation for Single-Circuit 500-kV Tower Footing During Construction

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

Permanent tower footprint 0'.13 (based.on 0.17 0.01 0.06
grillage footing)

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
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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).

Wires that exceed certain height criteria (such as when spanning deep ravines) or are within a certain
distance of airports are required by the FAA to be marked with marker balls to make them more visible
to aircraftin the area. For this project, marker balls would be required on the uppermost ground wires
crossing the Columbia River and could be required in other locations where the line routing alternatives
cross deep ravines. The marker balls would be 36 inches in diameter and orange, white, and yellow in
varied sequences on the line. They would be placed 400 feet apart on each of the two overhead ground
wires, but would be staggered on the two lines so that they would be about 200 feet apart.
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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
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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 about 22 inches by

8.5 inches by 6 inches and 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 about
4 feet by 4 feet by 4 feet and 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
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transmission lines, pulling and tensioning sites for the proposed line would be needed about every

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.
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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, a new Knight Substation would be required as well as new equipment at BPA’s existing
Big Eddy and Wautoma substations. theseuthern-end-ofthe proposed-transmissiontine-would-conne

o-BPRPA’c o re Bio Eddv-Sub on-ardthe-northernend-wouldconne o—-a-rnewKnich ubstation
5 P15

The substations would require 500-kV bays with equipment to connect the proposed line to the system.
Typical substation Fhe 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. Power circuit breakers are about 24 feet tall and about
22 feet long.

e Switches. These devices are used to mechanically disconnect or isolate equipment.
Switches are normally located on both sides of circuit breakers. Switches are about 23 feet
tall and about 16 feet long.

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.

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.
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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.

e Shunt Reactor. A shunt reactor is an electromagnetic device used to absorb reactive
(capacitance) power and lower system voltage. They are used in locations where the
voltage cannot be regulated below the upper voltage limit required.

e Substation Electrical Service. Substations need local electrical service to power the lights,
fans, and equipment in the substation. That service is provided by the local utility via a
wood pole electric line similar to lines that provide service to local area homes and
businesses.

e Back-up Generator. The back-up generator would be used if the local substation electrical
service fails. It uses a 2,500 gallon diesel tank.

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.

Typical 500-kV Substation
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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 and
substation sites 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 to the transmission line 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.

Access roads to substations are wider and are built for a heavier weight load than those for the
transmission line. Substation access roads would be graveled and would require a 30-foot-wide travel
surface, with about a 75-foot-wide total area disturbed. A 75-foot-wide easement would be purchased
for the road.

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
accessed for maintenance or emergency situations and BPA has to put in a road that impacts crops, BPA
typically weutd pays the landowner for any crop damage, as appropriate, that occurs as a result of BPA’s
activities.

Many of the Klickitat County roads were developed as “Farm to Market” roads with minimal or no
supporting structural material and are impassable or seasonally restricted during winter months. These
roads would likely require upgrades prior to construction due to the heavy loads and relatively high
number of trips that would occur during construction activities. In addition, roads could require
restoration following project construction.

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.
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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).

Vegetation is not allowed to grow in substation electric yards or in the 10-foot buffer around the yard
because it could interfere with the operation of the ground mat. A ground mat is a metal grid buried
under the soil to “ground” the electrical equipment of the substation. A plant growing up through the
ground mat could provide another grounding path for electricity. If a person were to touch the plant
during a fault in or near the substation, he or she could be electrocuted.

2.3.6 Final Design and Construction

Prior to actual construction of the proposed transmission line and substation, final designh 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.

Typical Single-Circuit 500-kV Tower After Construction
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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.

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:

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

e 20 vehicles (pickups, vans)

e 3 bucket trucks

e 1 conductor reel machine

e 3 large excavators (bulldozers, backhoes)

e 1 line tensioner, 1 puller, 1 reel trailer

e 2 helicopters (small helicopter and skycrane; size dependent on lifting required)
e large (210 ton) and mid-sized (50 ton) cranes

® Road construction equipment (dump trucks, rollers, graders, dozers, excavators)
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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
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 determines the damages and, if appropriate, wewld compensates
landowners for these 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 along its facilities, including transmission lines, access roads and
substations, 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 at a particular site, landowner requests or agreements,
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. The substation rock
electrical yard would be treated with pre- and post-emergent herbicides to ensure the safety of workers
and equipment. Herbicides used in substations would likely be applied in granular form or with a
backpack sprayer to spot treat individual plants. As with any BPA herbicide use, label instructions for
application rates and weather conditions would be adhered to, which would eliminate potential run-off
or air drift issues.
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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.

2.4  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:
e West Alternative
e Middle Alternative
e East Alternative (preferred)
Substations:
e Improvements at Big Eddy Substation (common to all alternatives)

e Addition to Wautoma Substation (common to all alternatives)

e New Knight Substation at
> Site 1 (preferred) or
> Site?2

Fiber Optic Cable:

e Loop Back Option or
e Wautoma Option (preferred)

See Section 2.7 for representative views in the vicinity of the transmission line routes, the Big Eddy
Substation, and the Knight Substation sites (see Figures 2-18 through 2-37).

2.4.1 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.
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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
section 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

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 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.
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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).

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 as a back-up power
source during outages to its main line. to-serveits 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.

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).

Big Eddy-Knight Transmission Project Final EIS 2-21
July 2011



Chapter 2

Proposed Action and Alternatives

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

Option

Description

West Option 1

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

e  Use existing vacant right-of-way (W0-2)

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)

West Option 2

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)

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)

West Option 3

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

West Option 4

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 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)

West Option 5

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
(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)

West Option 6

Double-circuit towers from Big Eddy Substation 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 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)
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Figure 2-6. Proposed Single-Circuit Tower (West,
Middle and East Alternatives)

Height
105’ - 205’

Right - of - Way

A
Y

150’ Proposed

Proposed
Big Eddy-Knight
500-kV Single-Circuit Tower

Figure 2-10. Proposed Single-Circuit Tower with the
removal of the Chenoweth-Goldendale Line
(West Alternative)
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Figure 2-14. Proposed Double-Circuit Tower with the
Harvalum-Big Eddy Line (Middle and
East Alternatives)
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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)
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Figure 2-9. Proposed Double-Circuit Tower with the

Chenoweth-Goldendale Line (West Alternative)
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Figure 2-11. Proposed Double-Circuit Tower
(West Alternative)
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Figure 2-12. Proposed Double-Circuit Tower Parallel to the Spearfish Tap Line

(West Alternative)

Figure 2-13. Proposed Single-Circuit Tower Parallel to the Harvalum-Big Eddy Line
(Middle and East Alternatives)
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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
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. The entire length of the line would have overhead ground wire and

counterpoise.

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 48 36 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). See Appendix B for
a map that shows proposed roads.

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

Road Needs West Alternative Middle Alternative East Alternative
New Road (miles) 2118 1920 16
Temporary Road (miles) 3 37 59
Im!:)rove Existing Access Road 1215 1513 1613
(miles)
lmprove County Road-{miles) 5 fal fa
Total Roads needed (miles) 40 36 3740 3738
Cu Ivertsl 2564 28 50 3062
Potential Areas of Cut and Fill None Line Miles ME4-10, M10-14 Line Miles ME4-10, E10-15

! Although the number of stream crossings has decreased through more detailed design, it has been determined that in many locations more
than one culvert would be needed.

Heorseshoe Bend-Road-nerth): For the West Alternative, the following county roads would likely require
improvements for project construction vehicles: Dalles Mountain, Oak Creek, Harms, Randall, Niva, Finn
Ridge, Ahola, Anderson, Horseshoe Bend, Olson, Esteb, Knight, Fish Hatchery, and Butts roads, and
Centerville Highway.

Roads for the West Alterative would reguireabout25-cuverts-where-they-weuld cross about

26 intermittent streams which would require approximately 64 culverts. 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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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 (see potential route adjustment on Map 2-1). 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.

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. The entire length of the line would have overhead ground wire and counterpoise.

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 40 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), ard improved
existing BPA access roads (where the proposed alternative would parallel existing lines), and various
county roads. Ne-county j oved-forthe Middle Alternative: For the Middle
Alternative, the following county roads would likely require improvements for project construction
vehicles: Dalles Mountain, Woods, Olson, Finn Ridge, Anderson, Horseshoe Bend, Esteb, Knight, Fish
Hatchery, and Butts roads, and Centerville Highway.

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 Option 3 | (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)

Access roads for the Middle Alternative Abeut28-culvertswould-be-needed-where-accessroads-would
cross about 20 intermittent streams that would require about 50 culverts. 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.
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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
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 along with the potential route adjustment at ME7.

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. The entire
length of the line would have overhead ground wire and counterpoise.

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 38 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), ard improved existing
BPA access roads (where the proposed alternative would parallel existing lines) and various county
roads. Ne-ceuntyroads-would-be-improved-forthe-East-Alternative: For the East Alternative, the
following county roads would likely require improvements for project construction vehicles: Dalles
Mountain, Oak Creek, Harms, Randall, Niva, Finn Ridge, Aloha, Anderson, Horseshoe Bend, Olson, Esteb,
Knight, Fish Hatchery, and Butts roads, and Centerville Highway.

Access roads for the East Alternative Abeut30-culverts-would-be-needed-where-acecess+eads would
cross about 24 intermittent streams, which would require about 62 culverts. On either side of the
Columbia River and where the East Alternative climbs over the Columbia Hills, the terrain is steep in
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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).

Table 2-5. East 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 (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 1

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

East Option 2 (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)

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

East Option 3 portion (see Figure 2-14)

(Preferred) 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)

2.4.5 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 requireabout30-acresand-would-be-an-enclosed-10 a fenced 22-acre facility.
As is typical when building new high-voltage substations, BPA would acquire have additional land
avaitable 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 three 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.
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The station control house would be a 170-foot by 49-foot concrete block building that would stand
about 15 feet tall. Because the substation sites are somewhat hilly, the substation would be terraced.
The substation would require excavation of about 256,808 147,000 cubic yards of soil. Depending on
the substation site, the soil would either be stockpiled on the substation property or hauled to an
approved off-site landfill.

The substation would include a stormwater retention system. The pond would have a water surface

area of about 38,000 square feet, and a depth that varies between 1.5 feet and 10 feet. The pond would
be sized to detain the 100-year Type 2 storm event in accordance with Ecology ‘s requirements for
eastern Washington. Fhe-system-weouldincludeapondwhich-would-occupyaboutlacreand-hav

Local electrical station service to Knight Substation would be provided by Klickitat County PUD. A new
wood pole line would be routed south from Pine Forest Road down Knight Road for about 1.3 miles. a
halfmile About 25-30 wood poles would be needed. The poles would be about 50-60 feet tall with
spans of 300—400 feet. Just north of the existing transmission line corridor, the PUD line would turn
west and follow a proposed substation access road on DNR property along the northern property
boundary. In this area the PUD line would likely be underground.

To protect Knight Substation from potential lightning strikes, overhead ground wire and counterpoise
would need to be installed on the Wautoma-Ostrander line for about 1 mile on either side of the
substation (see Overhead Ground Wire and Counterpoise in Section 2.3.2). A new dead-end tower
would be required on either end of the ground wire: one just west of Hill Road, and one east of Pine
Forest Road (see Map 2-2). Depending on the season of construction, a temporary access road may
need to be built along the line to install the ground wire and counterpoise. All work would be within the
existing BPA right-of-way, which, in this area, is owned in fee by BPA except for the portion that crosses
DNR land.

Knight Substation Site 1 (Preferred)

Knight Substation Site 1 would be on private property about 0.5 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).

The approximately 147,000 cubic yards of soil excavated from Substation Site 1 would be spread on
about 19 acres of the property just north of the substation. The soil would be spread to match the
existing property contours, would not exceed 12 percent grade, and would raise the site ground level by
about 4 feet. Excavated topsoil would be placed on top of the spread soil to ensure productivity of the
area.

Construction at Substation Site 1 wewld-could require a 1 mile temporary access road, from likely-eff Hill
Road east along the existing transmission line right-of-way to the substation site. from-the-west-Butts
om-Pine-Forest Road-from-the-north—Fhesecountyreads-may About 1 mile of
to the Wautoma-Ostrander line) would require upgrading (grading and
gravel). Permanent access weudtd-be required for operations after construction would come likely from
Knight Road across the northern boundary of the DNR property and south into the substation. The road
would be about 1 mile long (see Map 2-2 and Section 2.3.4). The Big Eddy-Knight line would approach
the substation from the south across private property.
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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.

Less soil would have to be excavated for Substation Site 2 than for Site 1. The soil excavated from
Substation Site 2 would be hauled off site. Site 2 would be accessed from the east off Knight Road as
described above for the Substation Site 1 permanent access road. The proposed line would approach
the substation from the south along DNR property.

2.4.6 Wautoma Substation

To support and enhance the electrical system with the addition of the proposed Big Eddy-Knight
transmission line and Knight Substation, equipment would need to be installed at BPA’s Wautoma
Substation in Benton County, Washington (see Map 1-1). The equipment would be needed to neutralize
inductive reactance in long transmission lines that can raise the voltage level. The equipment would
include a 500-kV shunt reactor (about 25 feet by 32 feet by 42 feet) to bring the voltage level back to
normal conditions, as well as power circuit breakers and disconnect switches. It would require a
175-foot by 150-foot expansion of the existing electrical yard, all within BPA property. Two metal halide
250W floodlights would be mounted on a monopole. They would be operated by an electrical switch
only when personnel are on site. No additional personnel would be needed. The reactor addition
would be connected to the existing drainage system.

Construction crews of 10—15 people would use heavy loaders, excavators, and cranes during a
construction period of 4-5 months. Excavation of the site would be to a maximum depth of 10 feet.
About 75,000 cubic feet of backfill would be excavated from the site. Once the foundation is poured,
this excavated material would be used for fill and any excess material would be disposed off-site. About
125 feet of transmission line access road would need to be rerouted to the edge of BPA’s property

boundary.

2.4.7 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.
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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
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.

Because the fiber optic cable under this option would be installed on existing towers, cable installation
would be expected to proceed relatively quickly. Typically, fiber optic crews can install about 5-10 miles
of cable per week, depending on terrain. Installation of the cable under the Wautoma Option would be
expected to take from 2—4 months, with most installation activities at a given location along the line
completed in about a day.

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
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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.

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 transmission
service requested will compromise the stability of the system. BPA’s planning studies showed also that
even with all of the proposed new generation included in the RAS to optimize transfer capability, BPA
could not grant the 1,150 MW of additional firm transmission service. Therefore, this alternative was
eliminated from further consideration.
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2.6.2 Transmission Line Alternatives

Use the Existing Transmission System without Upgrades

This alternative attempts to meet the project need just by using the existing transmission system
without upgrading any facilities. The transmission studies conducted by BPA have shown that adding
1,150 MW of the requested firm service to its existing firm commitments, without providing system
upgrades, could result in violations of planning reliability standards. Providing this requested service
would exceed the available transmission capacity of BPA’s existing transmission lines in the area, which
likely would result in thermal overloads, as well as voltage and transient stability criteria violations, and
line outages. Given the interconnected nature of the regional transmission system, critical outages
could cascade to other transmission lines owned by BPA or other utilities. The outages would most
likely start with lines in the area (such as the John Day-Big Eddy line). However, other portions of the
regional transmission system could also be affected through further cascading outages.

Because of the severe operational issues and risks in managing the existing transmission system without
upgrades, this alternative would not meet the identified need and maintain system reliability. Therefore,
this alternative was eliminated from further consideration.

Lower Voltage Line Upgrades or Additions

BPA also considered upgrading lower voltage transmission facilities to meet the need. There are no
lower voltage facilities currently at risk of exceeding their operating limits if a major critical line went
out, i.e., upgrading these lines would not provide the additional capacity needed to meet the need for
the project. In addition, building many 230-kV lines or 115-kV lines in place of one 500-kV line would
increase line losses and costs, and require additional new right-of-way and materials. Therefore,
upgrading or adding lower voltage lines was eliminated from further consideration.

2.6.3 Undergrounding the Transmission Line

During the seepinrg public process, some people suggested burying the new transmission line or burying
portions of the line. In the past, because typical construction costs are can be much higher than
overhead transmission lines, BPA has used underground cable only in limited situations. Underground
cables are considered where an overhead route is impossible, such as for long water crossings (e.g., in
the San Juan Islands of Washington). In addition, underground transmission cables are used for
relatively short distances in comparison to typical overhead transmission lines. BPA’s longest
underground transmission cable is a 69-kV submarine cable that is 9 miles long in the San Juan Islands.

Underground Cable Types

There are several cable and insulation types available for underground cable systems. The system most
suitable for long distances would be high voltage extruded dielectric (HVED) cable with cross-linked
polyethylene (XLPE) as the primary insulation material. Of the XLPE systems installed throughout the
world, only three have been 500-kV, the longest is 25-miles long in Japan, used in an existing tunnel

system.

Construction Methods

The most common method of underground cable installation in the U.S. uses concrete encased ducts,
commonly called a duct bank system. Large excavators and other heavy equipment are used to dig
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three a-continuous cable trenches a minimum of 204 feet wide and 6 to 10 feet deep for the cables.
Each trench would include one cable per phase (nine separate cables). Separate trenches would be
needed for each phase to allow for adequate heat dissipation. Every 1,500 to 1,800 feet a 30-foot long,
10-foot deep manhole is installed to allow for splicing and racking the cables. Transition stations are
required when undergrounding the line is not feasible, such as at large river crossings. Transition
stations terminate underground cables and connect to overhead transmission lines. These stations
require 4 to 5 acres of land and are needed at both ends of the underground circuit. Transition stations
are in addition to substations needed at either end of the transmission line. If only portions of the line
were to be underground, these stations would be required at either end of the underground section.

In areas where open trench methods are not feasible, such as river crossings, railroad crossings, and in
environmentally sensitive areas, directional drilling is used to install the line. Exit and entry pits (about
800 square feet) are required at sufficient depth for the cable. The conduit is then bored using a jack or
drill. For larger underground crossings that require a bend in the conduit, drilling fluid is used to
lubricate the drill head and four cable holes are drilled to allow for adequate heat dissipation at higher
depths. A transition station would be installed at the end of each crossing to transition from three
cables to four and back again. Directional drilling increases the risk of fracturing, where the surrounding
soil matrix gives way to drill pressure, can have negative effects to waterways and sensitive areas if the
fluid bubbles to the surface and smothers sensitive species or habitat.

Environmental Impacts

Prior to excavating the trench to install the conduit, all trees and brush are permanently cleared along
this the construction corridor to prevent root intrusion and to make the line available for maintenance
and repair. This clearing and trenching Fhiscenstructionactivity would cause surface and subsurface
disturbance, soil erosion potential, potential impacts to cultural resources, plants and habitat (all of
which can often be spanned with overhead lines) along the transmission line route. In areas where
bedrock is near the surface, construction would also require blasting, which would result in noise and air
quality impacts. In areas where the cable crosses water bodies such as the Columbia River, construction
could require excavation in wetlands and riparian areas that could largely be avoided with an overhead
transmission line. Fhecablesthatweould-beinstalledlikely-w i-fi which-w ire

Once the cables are installed, a permanent corridor between 40 and 100 appreximately-150-feet wide is

required, with a continuous parallel access road along the route of the buried transmission line to allow
necessary maintenance and repair of the cables. Where existing areas can often be returned to
preconstruction conditions when an overhead transmission line is constructed (such as with recreation
and agricultural uses), an underground line requires continuous clearance of the right-of-way without

~ 1 Bepairswouldreguire-excavationalong theaffected reach:

Maintenance and Reliability

Routine maintenance (every 6 months) would be needed to ensure continuous reliability of the
underground cable system. Maintenance would include periodic visual inspection of all underground
components, including access roads, clearance areas, manholes, and transition stations. The increased
maintenance requirements of the underground line when compared to an overhead line would require
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more time from existing BPA maintenance crews who have less experience dealing with underground
line issues.

Because the cables would be underground, the-eables they would be more susceptible to damage and
failure due to geological hazards such as seismic activity, landslides, and soil erosion. Failures also can
result from aging of the cables, heat stress, and a variety of other external and internal causes. In
addition, because the cables would be buried, it would be much more difficult to locate failed or
damaged cables, and service likely would take weeks or months to restore compared to the hours or
days it takes to restore service on an overhead line.

Underground cable systems suffer system losses much higher than those experienced with overhead
transmission line systems. An increase in capacitance is an important design consideration and would
cause a reduction in the amount of power that could be transmitted through a cable circuit. Series
compensation could recover some of the lost capacity (at additional cost), but would not allow for any
future capacity increase. There has been no experience in the world with installing an XLPE duct bank
system for the length needed for the Big Eddy-Knight (about 27 miles). With only a few installations
throughout the world, underground cable systems have not proven themselves to maintain the high
reliability demands of today’s electric grids.

Costs

Underground transmission cables are highly complex when compared to overhead transmission lines
and can cost at least 10 times more than overhead lines because of the level of subsurface work needed

Underground cable remains a tool available for low-voltage distribution and for special high-voltage
situations, but because of its high cost and environmental impacts, undergrounding the entire line or

portions of the line is not considered a reasonable alternative to solve the high voltage transmission
need identified in Chapter 1, and was eliminated from detailed evaluation.

2.6.4 Transmission Line Routing Options

Northern Portion of the Original West Alternative

When BPA proposed the Big Eddy-Knight project, the West Alternative continued north toward the
Wautoma-Ostrander line rather than turning east with the Chenoweth-Goldendale line. When it
reached the Wautoma-Ostrander line, the route turned east and paralleled the Wautoma-Ostrander for
over a mile before reaching the original Substation Site A (which has also been eliminated) (see

Map 2-34). The northernmost portion of the original West Alternative was eliminated because a section
of the route heading to the original Substation Site A would have needed to be separated from the
existing lines by 1,200 feet or more (see Line separation in Section 2.2) and would require the purchase
of a new right-of-way with several homes that would need to be removed. The other proposed project
routes would not have this requirement. Therefore, this portion of the original West Alternative was
eliminated from detailed evaluation.
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Blockhouse Routing Option

After BPA proposed the project and held public meetings, an existing 100-foot-wide vacant BPA
easement was identified. The easement is located from line mile W18 from the Chenoweth-Goldendale
line directly north to the Wautoma-Ostrander line. This easement was acquired in the late 1940s, was
not used, was not in BPA’s recent records, and was not patrolled. BPA considered using this easement,
in conjunction with the purchase of an additional 50-foot-wide right-of-way, for the northern portion of
the West Alternative. This route was referred to as the Blockhouse Option. Over the years, three
homes and more recently the Project Patch facilities (a retreat center for troubled youth and their
families) have been inadvertently built within the easement. Because several homes and the retreat
center would have required removal and the other alternatives would not have this requirement, this
option was eliminated from detailed evaluation.

Link Routing Option

BPA also considered an additional route to link the West, Middle, and East alternatives that would have
been located south of where the West Alternative turns to the east. This route was eliminated from
detailed evaluation because BPA could use the existing right-of-way of the Chenoweth-Goldendale line
and the Link Option did not provide any advantages not found in that option.

Southern Routes and Alternatives

BPA considered three possible routing alternatives that would have routed the proposed transmission
line generally farther south than the routing alternatives identified in Section 2.4 of this EIS. Two of
these routes were a variation to the East Alternative, while the third was an alternative to the Big Eddy-
Knight line. All three of these alternatives would have started at Big Eddy Substation and then headed
generally east towards Biggs Junction in Oregon. Two of these routes then would have headed north to
the proposed Knight Substation site, while the third would have continued east to BPA’s existing John
Day Substation near Rufus, Oregon. The following describes these alternatives in more detail and the
reasons they were considered but eliminated from detailed study in this EIS.

South Route 1: From Big Eddy Substation, this route would have headed east along BPA’s two existing
John Day-Big Eddy 500-kV transmission lines to a point approximately 2 miles west of Biggs Junction,
Oregon. Along this segment, South Route 1 would have crossed about 3 miles of the Columbia River
Gorge National Scenic Area, as well as the Deschutes River State Recreation Area. From near Biggs
Junction, this route would have then turned north to cross the Columbia River into Washington near
Maryhill Museum. Once in Washington, the route would have continued north to Knight Substation
along the same route as the East Alternative. This route would have been about 29 miles long (see Map
2-3).

South Route 1 would have required new 150-foot wide right-of-way and new access roads for the entire
route, and where it would have paralleled the existing John Day-Big Eddy transmission lines, it would
have been required to be separated from these existing lines by at least 1,200 feet (see Line separation
in Section 2.2). These requirements would have substantially increase land use and visual impacts as
compared to the routing alternatives identified in Section 2.4 of this EIS, as well as the amount of acres
of wildlife habitat and soils impacted because of the lack of existing access roads. In addition, this route
would have created a new crossing of the Columbia River and the Deschutes River, a designated Wild
and Scenic river, and would have impacted recreational use at its crossing of the Deschutes River State
Recreation Area.
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Furthermore, this route would have been 1-2 miles longer than the routing alternatives identified in
Section 2.4 of this EIS, which would have increased costs by $1.6 million per mile and decreased
electrical system performance of the line. Because the proposed line’s electrical performance is
distance dependent, the added length of the route would have negatively affected electrical
performance and power distribution on the Wautoma-Ostrander transmission line. Given the short
increase in length as compared to the proposed routing alternatives, this negative effect would
potentially been minimal, but would have been negative nonetheless. Finally, South Route 1 would
have had an expensive and technically difficult Columbia River crossing: the span would have been
2,000 feet to 3,000 feet longer than the proposed Columbia River crossings. Accordingly, this route was
considered but eliminated from detailed study because it would have increased land use, wildlife, soils
and visual impacts from the longer line length and new right-of-way and access roads, would not have
performed electrically as well, would have been technically more difficult, and would have increased
costs.

South Route 2: This route would have headed in a more southerly direction from Big Eddy Substation
than South Route 1, largely to further avoid any additional crossings of the Columbia River Gorge
National Scenic Area once this route exited the Scenic Area near Big Eddy Substation. South Route 2
would have headed generally southeast to a point along the Deschutes River, where it would have
crossed this river and then headed northeast to a point along BPA’s existing John Day-Big Eddy
transmission lines approximately 2 miles west of Biggs Junction. This route then would have followed
the same route to the proposed Knight Substation site as South Route 1. South Route 2 would have
been about 32 miles long.

Like South Route 1, South Route 2 would have required new 150-foot-wide right-of-way and new access
roads for the entire route, which would have substantially increased land use and visual impacts as
compared to the routing alternatives identified in Section 2.4 of this EIS, as well as the amount of acres
of wildlife habitat and soils impacted because of the lack of existing access roads. Although this route
would have avoided crossing the Deschutes River State Recreation Area, it still would have created a
new crossing of the Deschutes River where it is designated as a Wild and Scenic river and the Columbia
River. In addition, this route would have been 4-5 miles longer than the routing alternatives identified
in Section 2.4 of this EIS; like South Route 1, this longer length would have increased costs by

$1.6 million per mile and decreased electrical system performance of the line. In particular, the many
miles of additional length of this route would have had a more substantial negative effect on electrical
performance and power distribution on the Wautoma-Ostrander transmission line as compared to the
proposed routing alternatives or South Route 1. Furthermore, South Route 2 would have an expensive
and technically difficult Columbia River crossing, similar to South Route 1. Finally, South Route 2 would
have had additional technical issues because the southern portion of the line would have crossed over
existing transmission lines eight times (twice over the two John Day-Big Eddy 500-kV lines, twice over
the John Day - Marion 500-kV line, and once each over the Big Eddy-Harvalum 230-kV and the McNary-
Ross 345-kV lines). Line crossings, especially over 500-kV lines, require significantly taller towers (with
associated greater visual impacts and costs) to meet reliability criteria. Crossing a 500-kV line also
requires special considerations for scheduling outages of the existing lines during construction or
maintenance. Therefore, South Route 2 was considered but eliminated from detailed study because it
would have increased land use, wildlife, soils and visual impacts from the longer line length and new
right-of-way and access roads, would not have performed electrically as well, would have been
technically more difficult, and would have increased costs.

South Alternative: This alternative would have headed east from Big Eddy Substation along and parallel
to BPA’s existing John Day-Big Eddy transmission lines to the John Day Substation. The line would have
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been about 19 miles long. The South Alternative would have either required new 150-foot wide right-
of-way and new access roads for the entire route, and would have needed to be separated from the
existing John Day-Big Eddy transmission lines by at least 1,200 feet for its entire length, or would have
involved removing the existing line and rebuilding the 19 miles of line as a double circuit line. This route
would have had the same impacts of crossing the Deschutes River as described for South Route 1. While
the South Alternative would have been shorter than the proposed routing alternatives, the electrical
performance benefits of the South Alternative would have been limited to only increasing the transfer
capability of the West of John Day path and would not have provided additional system reliability
benefits that the proposed alternatives would provide. The South Alternative would have also increased
electrical loading on BPA’s existing heavily loaded Wautoma-Rock Creek- John Day line and would have
increased the need for an additional voltage support reinforcement project. For these reasons, the
South Alternative was considered but eliminated from detailed study in the EIS.

2.6.5 Alternate Substation Site

BPA considered a substation site, called Substation Site A, at the northern end of the original West
Alternative. This substation site did not perform electrically as well as the proposed substation sites
(1 and 2) to the east (Map 2-3%). In addition, because the portion of the West Alternative that
connected to that site has been eliminated and the Middle and East routes would be required to be
separated from the Wautoma-Ostrander line by 1,200 feet (see Line separation in Section 2.2),
Substation Site A was eliminated from detailed evaluation.

2.7 Representative Views

The following photos are representative views in the vicinity of each routing alternative, the existing Big
Eddy Substation, and the proposed Knight Substation.
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2.8 Comparison of Alternatives

BPA has evaluated the action alternatives and the No Action Alternative, and has compared the
alternatives based on the purposes of and need for the proposed project, the affected environment, and
environmental consequences. The results of the comparison are summarized in Tables 2-6 and 2-7. All
action alternatives (West, Middle, and East) would meet the need for the project; the No Action
Alternative would not. Mitigation measures that would apply to all the action alternatives are listed in
Table 2-8.
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Table 2-6. Comparison of Proposed Action Alternatives to Project Purposes

Knight Knight : . . .
. . : . . . Fiber Optic Cable Loo Fiber Optic Cable Loo : .
Purpose West Alternative Middle Alternative East Alternative Substation Substation P : P P . P No Action Alternative
X ; Back Option Wautoma Option
Site 1 Site 2
Optimize electrical The length and design would provide optimal Same as West Alternative Same as West Alternative This substation site | Same as Would provide basic Would optimize the transmission Leaving the system as is (not
capacity/performance electrical capacity and performance. is strategically Knight communication service for the | communications system by constructing the project) would limit
placed to optimize | Substation project, but would not enhance | creating a large communication BPA’s ability to provide service for

of the proposed new ) . o o
i . electric system Site 1 overall transmission system loop that could be used by new transmission requests.
line and substation performance. communications. multiple substations.

Would allow BPA to grant requests for Same as West Alternative Same as West Alternative Knight Substation Same as Would provide basic Would optimize the transmission | Would limit BPA’s ability to provide

transmission service while maintaining would increase the | Knight communication service for the | communications system by service to new transmission request as
Maintain reliability of | reliability of the electrical grid to BPA and reliability of the Substation project, but would not enhance | creating a large communication the capacity of existing lines in the

industry standards. In addition, it would electrical grid by Site 1 overall transmission system loop that could be used by area cannot accommodate the

BPA’s transmission
system to BPA and
industry standards

increase the ability to serve Portland during
winter and increase system flexibility should
there be an interruption in the operation of
one of the area’s other transmission lines.

creating a new
location where
electricity can be
diverted to
alternate paths.

communications.

multiple substations.

requests without compromising
reliability of the system. Also,
additional benefits of proposed line
(increased system flexibility and
capacity to Portland in the winter)
would not be gained.

While BPA has no express contractual or

Same as West Alternative

Same as West Alternative

Same as West

Same as West

Same as West Alternative

Same as West Alternative

By not constructing the line, BPA

statutory obligation to build the proposed Alternative Alternative would not be acting in furtherance of
Meet BPA’s project, the project would help BPA further its its applicable statutory mandates or
contractual and statutory mandates and tariff provisions that tariff provisions.

L. direct BPA to construct additions to the

statutory obligations transmission system to integrate and transmit

electric power and maintain system stability

and reliability, as appropriate.

Would be more expensive than the Middle Would be the least Would be the most Likely more Likely less Less expensive than Wautoma More expensive than Loop-Back No immediate costs would be involved

Alternative for single-circuit options for entire | expensive action alternative | expensive action alternative | expensive than expensive Option Option if the line were not built.

route and the most expensive alternative for comparing both single- for single-circuit options for Substation Site 2 than
Minimize project double-circuit in all appropriate locations. circuit options for entire entire route. Would be because BPA Substation
costs where practical Tearing dowr'1 the eX|st|.ng'Ch<'enoweth.- ' roujce and double-cwcw.t more expenswe than Middle | would have to Site 1 due to

Goldendale line and building in the existing options where appropriate. Alternative and less purchase more possible

right-of-way would be more expensive than expensive than West acreage due to purchase of

building the line parallel to Chenoweth- Alternative for double-circuit | possible severance | amount

Goldendale. options where appropriate. of property — but needed only.

property is for sale

The project has been designed to minimize

Same as West Alternative

Same as West Alternative

Same as West

Same as West

Would have fewer impacts

Would have greater impacts than

If the line were not built there would

. impacts to the environment where feasible, Alternative Alternative than the Wautoma Option as it | the Loop-Back Option as, be no environmental impacts due to
Minimize impacts to and mitigation measures are identified to would not disturb any areas although the fiber would be on construction or operation.
the environment avoid or reduce these impacts. Please see that would be not already be an existing line, areas would be
Table 2-7 for a comparison of the disturbed through the disturbed for pulling and vaults
environmental impacts of the alternatives. construction of the Big Eddy- along the Wautoma-Ostrander
Knight line. line.
Building the first 5 miles using double-circuit Building 9 miles of double- Building 14 miles of double- Would provide service for Because this option would create | Does not provide any future benefits
towers would accommodate a future line, circuit towers to include the | circuit towers to include the N/A N/A Knight Substation. a greater fiber loop and increase to system

Minimize Future
Impacts

eliminating the need for an additional river
crossing in the future. Removing the
Chenoweth-Goldendale line may require
future line work to service Klickitat County
PUD.

Harvalum-Big Eddy line
would allow for a future
upgrade of that portion of
line without new towers.

Harvalum-Big Eddy and
McNary-Ross lines would
allow for a future upgrade of
that portion of line without
new towers.

flexibility of the communication
system; the need for future fiber

optic cables in the area would be

less.
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2.8 Comparison of Alternatives

Table 2-7. Summary of Environmental Impacts by Alternative®

. . ngh.t Knight Fiber Optic FlEr O No
. . . East Alternative Big Eddy Substation . Wautoma Cable Wautoma .
Resource West Alternative Middle Alternative . ; Substation . Cable — Loop . Action
(Preferred) Substation Site 1 ; Substation ; Option
Site 2 Back Option Alt.
(Preferred) (Preferred)

Land Use Moderate-to-high impact. It would Low-to-moderate impact. It would Low-to-moderate impact. It would No impact because Moderate impact. It Moderate No impact. The Same overall impact Low impact because No

and impact the most (of the alternatives) impact serme minimal park-and impact seme minimal park-and all work would woutd could eonvert impact. It 0.6-acre expan- as the selected action | little land would be impact.

Recreation park-and conservation/recreation/ conservation/recreation land (3 0.3 conservation/recreation land (2 0.1— occur within the remove mere-than up | would eenvert sion would occur | alternative. disturbed and no
preserve land (23-29 21-27 acres). acres); have the least impact on 0.2 acres-permanentimpact). Would existing substation to 70 86.3 acres of 30-remove up on BPA property. | Incremental impacts new easements
Would impact rangeland (#8-95 83—-100 rangeland (#3-74 74-75 acres), with impact the most rangeland (84-83 86— | yard. prime farmland te to 36.7 acres of from stringing the would be required.
acres), with some impacts to the most impacts to nonirrigated 88 acres), with some impacts to from nenagricultural prime farmland cable would be Visitors in one nearby
nonirrigated cropland (38-132 6-8 acres), cropland (24—25 20-21 acres), and a nonirrigated cropland (37248 12-13 use for the substation, | te from ren- minimal. state park would be
and a small amount of irrigated cropland | small amount of irrigated cropland acres), and a small amount of irrigated access road, and agricultural temporarily impact
(65 0.2—0.3 acre) and orchard (8-2 0.3 (65 0.2—0.3 acre) and orchard (62— cropland (8-8 0.4 acre) and orchard dead-end towers. use, but could by construction
acre). New right-of-way = 233-432 acres. | 6:83 0.1-0.2 acre). New right-of-way = | (6:2-63 0.1-0.2 acre). New right-of- make farming activity.

Would follow existing BPA right-of-way 284-309 acres. It would follow way = 258-269 acres. It would follow difficult on
for 16 of 27 miles. The longest amount of | existing BPA right-of-way for 9 of existing BPA right-of-way for 14 of 28 northern

line in the National Scenic Area, about 27 miles. The shortest amount of line miles. Crosses the National Scenic portion of the
9.5 miles. in the National Scenic Area: 5.5 miles. | Area for about 7.5 miles. site.

Visual High impact. It is the longest route in the | Moderate-to-high impact. It would Moderate-to-high impact. While it No impact because Low-to-moderate Moderate Temporary low Same overall impact Low impact. No

Resources National Scenic Area (9.5 miles) and run the shortest distance through the would run for 7.3 miles through the all work would impact because, impact. Slightly | impacts possible as the selected action | Stringing of cable impact.
would include a new Columbia River National Scenic Area (5.5 miles) and National Scenic Area, anrd-share occur within the although there are greater impact | during construc- alternative. along the existing
crossing. Although pertiens-some route parallel or share an existing Columbia sharing some of the Middle existing substation few sensitive viewers | than Site 1 tion for one line would occurin a
segments would parallel or replace an River transmission line crossing. Alternative’s route here, it would yard with-existing nearby, the substation | because it is homeowner relatively
existing wood-pole transmission line, the | Portions in the Gorge would be next to | parallel or replace an existing infrastructure. would place a located closer within 1 mile. unpopulated area
new steel towers would be noticeably or replace an existing transmission line | transmission line through this area. It commercial building to motorists on and construction
taller and more industrial-looking than with- amid much existing would climb the Columbia Hills in new in an existing Knight Road work would be brief
the existing wood-pole line. It would be infrastructure (highways, railroad right-of-way through a field of taller agricultural field and to a future at each work site.
visible from the highest number of parks | tracks, other development), but would | wind turbines. It would be visible somewhat visible to housing Once strung, the
(9), scenic highways (3) and trails (4). It be visible where it climbs in new right- | from a few parks (4), scenic highways motorists on Knight development cable would blend in
would run near (within 1,000 feet of) the | of-way up the Columbia Hills. Visible (3) and trails (1) and would run by 39- Road and possibly by across the with existing lines on
fewest homes — 17-24 — but potentially from the fewest number of parks (3), 42 homes, 25 of them in Wishram. a current and road. the towers.
interfere with expansive views for some scenic highways (2) and trails (1). It Would potentially interfer with some potential future
current residents and those building would run near the greatest number current and future residents’ resident.
homes in several new, large-lot of homes — 42-46 — of which 25 are in expansive views.
subdivisions near the Little Klickitat Wishram. Would potentially interfer
River. with some current and future

residents’ expansive views.

Vegetation High impact because it could impact Moderate impact. It could impacttwo | Low impact. It could impact one No impact because No impact on special- | No impact on No-to-low impact | Same overall impact No-to-low impact No
eight of nine special-status species found | special-status species found or special-status species potentially all work would status species, priority | special-status because no as the selected action | because no special- impact.
or potentially present along the line and potentially present along the line. It present along the line. It would occur within the ecosystems, any type species, priority | special-status alternative. status species,
two priority ecosystems. Also would be would predominantly impact predominantly impact disturbed existing substation of shrub- ecosystems, species, priority priority ecosystems,
the only action alternative to impact disturbed shrub-steppe/grassland and | shrub-steppe/grassland, but no high- yard. steppe/grassland or any type of ecosystems, any any type of shrub-
high-quality grassland. It would a small amount of high-quality shrub- quality species. About 16 trees would woodlands. Low shrub- type of shrub- steppe/grassland or
predominantly impact disturbed shrub- steppe. About 26 trees would be be removed in upland areas. It would overall impact on steppe/grasslan | steppe/grassland woodlands would be
steppe/ grassland, about the same removed in upland areas. It would not | not cross any priority ecosystems. vegetation; disturbs dor or woodlands disturbed. Impacts
amount as other action alternatives, and | cross any priority ecosystems. nonirrigated cropland | woodlands. would be would occur only
a small amount of high-quality shrub- only. Low overall im- | disturbed. where vegetation has
steppe. It would require removal of the pact on vegeta- been previously
greatest number of trees, 93-130. tion; disturbs disturbed.

nonirrigated
cropland only.
% permanent impacts, unless noted. Construction impacts are temporary and only discussed in this summary table where relevant for some resources.
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Chapter 2

Proposed Action and Alternatives

Knight . . . Fiber Optic
] ] ! East Alternative Big Eddy Subst%tion ngh.t Wautoma FlBer Qe Cable Waﬁtoma NE .
Resource West Alternative Middle Alternative X ; Substation : Cable — Loop : Action
(Preferred) Substation Site 1 Site 2 Substation Back Option Option Alt
(Preferred) P (Preferred) '

Geology Low soil erosion and landslide impacts. Low-to-moderate soil erosion and Moderate-to-high soil erosion and Low soil erosion Moderate soil Low-to- No-to-low Same overall impact No-to-low impact No

and Soils Building the line and about 48 36 miles landslide impacts. Building the line landslide impacts because it would impact. Amount of impacts. About 29.65 | moderate impact. as the selected action | because limited impact.
of access roads would disturb about and about 37 40 miles of access roads | cross a greater amount of steep soil disturbed by acres perma-nently Mederate soil Expansion site is alternative. digging and
169-268 148-240 acres. With mitigation, would disturb about 459-179 109-132 | terrain. Building the line and about 37 | substation and impacted and 42.5 impacts. About | previously dis- compaction would
resulting erosion rate would be similar to | acres. With mitigation, resulting 38 miles of access roads would disturb || access road acres temporarily 28.65 acres turbed and occur and mitigation
naturally occurring erosion rates for the erosion rate would be simiarte about 3692120 125-136 acres. With construction would impact-ed. About permanently relatively flat. would help alleviate
area. Least disturbance within potential slightly less than naturally occurring mitigation, resulting erosion rate be relatively small 147,000 cubic yards of | impacted and these impacts.
landslide areas —about 255 2.2 acres. rate. Disturbance within potential would be slightly higher than the and the site is soil would require 15.5 acres
Structures would be designed for soil landslide areas — about 8-9 10 acres — naturally occurring rate. Disturbance mostly flat. No exca-vation and temporarily
type and stability; if landslides did occur, | would be more than the West within potential landslide areas — landslide impact. would be spread over | impacted. The
habitat, roads, exisiting transmission Alternative, but much less than the about 22-38 19-26 acres —is the 19 acres to the north site is flatter
lines etc. could be damaged. East Alternative. Structures would be greatest among the action of the substation yard | than Site 1. No

designed for soil type and stability; if alternatives. Structures would be No landslide impact. landslide
landslides did occur, habitat, roads, designed for soil type and stability; if impacts.
exisiting transmission lines etc. could landslides did occur, habitat, roads,
be damaged. exisiting transmission lines etc. could

be damaged.

Water Low overall impact on waterways. Least | Low overall impact on waterways. Low overall impact on waterways. No impact because No impact on No impact on No impact on Same overall impact No impact on No

Resources disturbance (2 acres) by tower footings About 2.2 acres within 50 feet of About 2.7-2.9 acres of land within 50 there are no water waterways or waterways or waterways or as the selected action | waterways or impact.

and within 50 feet of streams. Highest streams would be disturbed by tower | feet of streams would be disturbed by | resources present wetlands. wetlands. wetlands. alternative. wetlands, because all

Wetlands number of stream crossings by new and | footings. New and improved access tower footings. New and improved within the existing would be avoided
improved access roads (32 26); however, | roads would cross 20 intermittent access roads would cross 38 24 substation yard. (spanned).
only intermittent streams, drainages and | streams or drainages; up to 28 50 rew | intermittent streams or drainages; up
dry washes would be impacted. tewest culverts could be installed. A small to 30 62 new-culverts could be
Aumber{25)-ef Up to 64 new-culverts portion of Fifteenmile Creek’s installed. A small portion of
required. No impact on floodplains. floodplain would be impacted by Fifteenmile Creek’s floodplain would
Only one riparian area potentially improvements to an existing access be impacted by improvements to an
impacted along intermittent Threemile road. No riparian areas would be existing access road. No riparian areas
Creek where removing some shade trees | disturbed. would be disturbed.
could slightly affect water temperatures. | pjoderate-to-high impact on Low-to-moderate impact on nine
High potential impact on wetlands. wetlands. Between 1.4-1.7 acres_.in 13 | wetlands, of which less than 1 acre
Between -7-3 1.8-3.3 acres ef in 18 wetlands acres-would be impacted, would be disturbed. No high-quality
wetlands would be temporarily or including one high-quality wetland wetlands have been identified along
permanently impacted, including three that would have a small portion this alternative.
high-quality wetlands that would have disturbed.
small portions disturbed.

Wildlife Moderate-to-high impact because it Low-to-moderate impact because it Low-to-moderate impact because it No impact because | Low impact because Low impact; No-to-low Same overall impact Low-to-moderate No
would disturb some high-quality habitat, | would predominantly disturb common | would predominantly disturb common | all work would substation-con- same as Site 1. impact. as the selected action | impact because it impact.
including grasslands, shrub-steppe, habitat abundant in the area. It would | habitat abundant in the area. It would | occur within the struction-would Expansion site is alternative. could cause
woodlands, rock, cliff and wetlands, and disturb a small amount of high-quality | not disturb high-quality habitats and existing substation remove-10 acres-ef sparsely vege- temporary
some special-status species. Slight habitat (the fringe of one shrub- would only slightly impact woodlands yard. croplandfrom-use, a tated with grass- displacement in
impacts would be likely on the Western steppe area) and slightly impact and wetlands. It would have the least small percentage of land and is low- some areas. The
gray squirrel; amphibians, turtles, and woodlands and wetlands. There potential impact on special-status this widespread and quality habitat. higher impact would
wetland invertebrate species; the sage would be few potential impacts on species (bald and golden eagles; relatively low-quality No special-status occur if construction
lizard; and some common species of special-status species (amphibians and | prairie and peregrine falcons; white habitat would be species are took place during
birds and wildlife. certain turtles; bald eagle; white pelican; amphibians and certain disturbed. No special- present. breeding seasons for

pelican; and mule and black-tailed turtles; and mule and black-tailed status species, nests migratory birds or
deer). deer). or burrows were the Western gray
found on site. squirrel.
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Knight . . . Fiber Optic
] ] : East Alternative Big Eddy Subst%tion ngh.t Wautoma FlBer Qe Cable Waﬁtoma NE .
Resource West Alternative Middle Alternative X ; Substation : Cable — Loop : Action
(Preferred) Substation Site 1 Site 2 Substation Back Option Option Alt
(Preferred) P (Preferred) '

Fish No-to-low impact. Four fish-bearing No-to-low impact. It would cross four | No-to-low impact. It would cross four | No impact because No impact because no | No impact No impact Same overall impact No impact because No

streams would be crossed (same number | fish-bearing streams, with no towers fish-bearing streams, with no towers there are no fish- fish-bearing streams because no because no fish- as the selected action | all waterways and impact.

as other action alternatives, although near streams, no culverts installed, near streams, no culverts installed, bearing waterways are in the vicinity. fish-bearing bearing streams alternative. riparian areas would

some would cross at different locations), | and no riparian trees removed. There | and no riparian trees removed. There | within orin the streams are in are in the vicinity. be avoided.

but towers would be placed well away would be no impacts on special-status | would be no impacts on special-status | vicinity of the the vicinity.

from the water’s edge, no culverts would | fish species where it crosses the fish species where it crosses the existing substation

be installed, and no riparian trees would | Columbia and little Klickitat rivers and | Columbia and little Klickitat rivers and yard.

be removed. The Columbia and Little Fifteenmile Creek. An existing access Fifteenmile Creek. An existing access

Klickitat rivers and Fifteenmile Creek road along Fifteenmile Creek would road along Fifteenmile Creek would

have special-status fish species present require upgrading; mitigation require upgrading; mitigation

where crossed, but construction work measures would ensure no sediment measures would ensure no sediment

would not occur near these waterways. reaches the creek. Culverts would be reaches the creek. Culverts would be

Culverts would be placed only in placed only in seasonal non-fish- placed only in seasonal non-fish-

seasonal non-fish-bearing tributaries or bearing tributaries or dry washes. bearing tributaries or dry washes.

dry washes.
Cultural Moderate impact. Would pass within Low impact. Would pass within 1 mile | Low impact. Would pass within 1 mile | No impact because No-to-low impact No-to-low No anticipated Same overall impact Low impact because No
Resources 1 mile of 157 cultural resource sites, of 433 138 cultural resource sites, of of 323 129 cultural resource sites, of all work would because the likelihood | impact because | impact. There as the selected action | new ground impact.

11 of which are within the right-of-way. which aire 14 are within the right-of- which 48 16 are within the right-of- occur within the of disturbing cultural the likelihood are no known alternative. disturbance would

It would also cross through Homesteads way. It would also cross over an way. It would also cross over an existing substation resources on the site of disturbing cultural sites in be minimal. (BPAis

of the Dalles Mountain Ranch Historic Oregon Trail segment (no longer Oregon Trail segment (no longer yard; no sites are is minimal. There are | cul-tural the vicinity and also surveying the

District and an area of the Columbia Hills | visible) at two places. However, the visible) at two places. However, the present. no known cultural resources on no sites were area and consulting

that could contain unknown cultural most significant cultural site would be | most significant cultural site would be sites in the vicinity; the site is found during with Tribes.)

resources. While surveys conducted separated by a vertical distance that separated by a vertical distance that limited-archaeological | minimal. There | pedestrian

before construction would help identify precludes disturbance. precludes disturbance. testing-on-site-found are no known surveys.

these, potential impacts on cultural High impact on BPA’s historic High impact on BPA’s historic Aene:and no sites cultural sites in

resources are higher than the other Harvalum-Big Eddy transmission line if | Harvalum-Big Eddy transmission line if were found during the vicinity.

action alternatives. 9 miles are replaced. 9 miles are replaced. Low impact on pedestrian surveys.

High impact on BPA’s historic BPA'’s historic McNary-Ross line

Chenoweth-Goldendale transmission because only 5 miles would be

line, if replaced. replaced, a relatively small portion.
Socio- Low impact on the local and regional Low impact, same as West Alternative. | Low impact, same as West Alternative. | No impact because Low impact. While Low impact. No impact as all Same overall impact No impact because No
economics economy. It would primarily impact all work would some-oftheoveralt as | While about 36 | work would occur | as the selected action | no land would be impact.

agricultural land, removing a small occur within the much as 80 86.3 acres | 36.7 acres of on BPA land. alternative. taken out of

portion from use and reducing revenues existing BPA owned | siteweuld could be leased cropland production.

by a correspondingly small percentage. substation yard. removed from crop would be

Landowners would be reimbursed for production, some removed from

land required for new right-of-way or acreage between 50- production,

access roads. The state of Washington 70 acres could be financial losses

and Klickitat County would benefit from leased out for for the owner

one-time tax gains from “use” taxes cultivation in the (Washington

levied on transmission line materials. future. In addition, DNR) would be

Impacts on property values would be the landowner would a small fraction

variable and limited. There would be no be compen-sated if of annual

impact on most public services (potential BPA buys the revenues. DNR

low impact on firefighting services). property. Loss in would also be

For the West Alternative only: one tower property taxes to compensated if

option would permanently remove the Klickitat County would | BPA buys the

Chenoweth-Goldendale line, which be minimal. land. There

would have a moderate impact on the would be no

Klickitat County Public Utility District, impacts on

which uses the line for backup service. property taxes.
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Knight . . . Fiber Optic
] ] : East Alternative Big Eddy Subst%tion ngh.t Wautoma FlBer Qe Cable Waﬁtoma NE .
Resource West Alternative Middle Alternative X ; Substation : Cable — Loop : Action
(Preferred) Substation Site 1 Site 2 Substation Back Option Option Alt
(Preferred) P (Preferred) '

Transpor- Low-to-moderate impact. Motorists Low impact. Some motorists could Low-to-moderate impact. Some No impact because Low impact. During Low impact. No-to-low Same overall impact No impact because No

tation could experience temporary delays experience temporary delays during motorists could experience temporary | construction and construction, equip- During con- temporary impact | as the selected action | the project would impact.
during construction, although many construction. The project would delays during construction. The operations and ment would access struction, during construc- alternative. only require one
Klickitat County roads in this area are require 39 20 miles of new access project would require 16 miles of new | maintenance the site by traveling equip-ment tion when equip- crew and would use
lightly traveled. The project would roads, 45 13 miles of existing access access roads, 46 13 miles of existing vehicles would use on Knight Road. would access ment is brought existing county roads
require 2% 19 miles of new access roads, | road upgrades, several county road access road upgrades, several county existing roads to Possible temporary the site from to/from site on and BPA access
41 10 miles of existing access road upgrades, and 3 7 miles of temporary road upgrades, and 5 9 miles of access the access from Hill Road Knight Road. A | local public roads. roads.
upgrades, 5-mites-of several county road | access roads. After con-struction, temporary access roads. After con- substation. would require Hill few local An existing
upgrades, and 3 miles of temporary operations and maintenance traffic struction, operations and maintenance Road upgrades. A few | motorists may transmission line
access roads. After construction, would be infrequent and minimal. traffic would be infrequent and local motor-ists may experience access road
operations and maintenance traffic At least five towers would exceed 200 | minimal. experience traffic traffic delays. onsite would be
would be infrequent and minimal. feet and require FAA review for safety | At least eight towers would exceed delays. Permanent Perm-anent rerouted to
The West Alternative would pass requirements. Same Columbia River 200 feet; however andreguire the FAA access would be from | access would accommodate
relatively close to two airports and have | tower lighting and wire marking has already reviewed forsafety Knight Road, on which | be from Knight | construction and
at least 11 towers exceeding 200 feet, requirements as the other action reguirerments the East Alternative and operations and Road, on which | maintenance.
requiring FAA review. The FAA has alternatives. determined only the two Columbia maintenance traffic operations and
already weuld determined the two which River towers would need lighting and would be infrequent. maintenance
towers on either side of the Columbia only the topmost wire spanning the traffic would be
River would require lighting and which river would need marker balls. infrequent.
the topmost wire spanning the river
would require marker balls.

Noise Temporary moderate-to-high Temporary moderate-to-high Temporary moderate-to-high Temporary moder- Temporary low-to- Same impacts Temporary low Same overall impact Temporary low No
construction noise impacts, which would | construction noise impacts, same as construction noise impacts, same as ate construction moderate construc- as Site 1. construction as the selected action | construction noise impact.
affect a few residents or business owners | West Alternative. West Alternative. noise impacts on a tion noise impacts noise impacts alternative. impacts because of
at a time as crews complete line Low impacts from operations and Low impacts from operations and few nearby resi- because there are no possible on one the few number of
segments and move on. maintenance of the line, with the maintenance of the line, with the dents; high if blast- residences within homeowner residents. No
Low impacts from operations and exception of one Wishram home that | exception of one Wishram home that | ing is required. No- | 1,600 800 feet. No- within 1 mile. operations and
maintenance of the line. Corona noise could be within 71 feet of the center- could be within 71 feet of the center- to-low noise to-low operations and maintenance noise
generated by the new conductors would | line (single-circuit option only) and line (single-circuit option only) and impacts from maintenance noise impacts beyond
be higher in foul weather and usually may experience slightly higher noise may experience slightly higher noise operations and impacts because the those of the existing
masked by ambient noise. Inspections by | impacts if corona is present on the impacts if corona is present on the maintenance, existing adja-cent transmission line.
ground crews or helicopter would line. Inspections by ground crews or line. Inspections by ground crews or because the sub- transmission line
generate short-lived noise once or twice helicopter would generate short-lived helicopter would generate short-lived station’s existing would remain the
annually. noise once or twice annually. noise once or twice annually. equipment and predominant source

nearby transmission | of environ-mental
lines would remain noise.

the primary sources

of environmental

noise.

Public Low general safety impacts, because all Low general safety impacts, same as Low general safety impacts, same as No general safety or | Low general safety Same impacts No general safety | Same overall impact Lew No general No

Health and safety standards would be followed the West Alternative. the West Alternative. EMF impacts impacts, because all as Site 1. or EMF impacts. as the selected action | safety impacts, impact.

Safety during construction, operations and EMF impacts would be the same as EMF impacts would be the same as beyond those safety standards alternative. because all safety
maintenance. the West Alternative, with one the West Alternative, with one already posed by would be followed standards would be
Electric and magnetic field (EMF) impacts | exception: if a single-circuit option exception: if a single-circuit option the existing during construction, followed during cable
would be similar for each action were used, the Middle Alternative were used, the East alternative would substation. operations and stringing, operations
alternative. Construction standards and would run within 71 feet of one home, | run within 71 feet of one home, Addition of the new | maintenance. and maintenance.
grounding requirements would minimize | potentially boosting magnetic fields potentially boosting magnetic fields 500-kV line would No EMF impact. EMF No EMF impacts.
potential nuisance shocks from electric there slightly over ambient levels. there slightly over ambient levels, for not incrementally levels at perimeter of
fields near the right-of-way. Magnetic a potentially higher impact on that increase EMF. substation yard would
field levels at houses in the area would one home. reflect fields
remain comparable to ambient levels. generated by existing

and proposed lines.
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Knight . . . Fiber Optic
] ] : East Alternative Big Eddy Subst%tion ngh.t Wautoma FlBer Qe Cable Waﬁtoma NE .
Resource West Alternative Middle Alternative X ; Substation : Cable — Loop : Action
(Preferred) Substation Site 1 Site 2 Substation Back Option Option Alt
(Preferred) P (Preferred) '
Y NRVAT
L
several-hundred-feet:

Air Quality No-to-low impact. Construction would No-to-low impact, same as West No-to-low impact, same as West No-to-low impact. No-to-low impact, No-to-low No-to-low Same overall impact No impact. No
generate temporary increases in Alternative. Alternative. Construction within | same as action impact, same impact. Con- as the selected action impact.
windblown dust and exhaust emissions, the yard would alternatives. as action struction would alternative.
but the amount would be small and generate temporary alternatives. generate tempor-
comparable to that typically created by increases in ary increases in
agricultural equipment in the area. windblown dust and windblown dust

exhaust emissions, and exhaust

but the amount emissions, but

would be small. the amount
would be small.

Greenhouse | Low impact. Removal or disturbance of Low impact, same as West Alternative. | Low impact, same as West Alternative. | Low impact. No Low impact, same as Low impact, No measurable Same overall impact No measurable No

Gases trees, vegetation and soil, and exhaust trees or vegetation action alternatives. same as action impact. as the selected action | impact. impact.
from construction equipment and would be disturbed, alternatives. alternative.
maintenance vehicles would because work
incrementally increase carbon dioxide, would occur within
methane and nitrous oxide emissions, the graveled
but by a relatively small amount. substation yard.

Emissions from
construction
vehicles would be
minimal.
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Table 2-8. Proposed Mitigation Measures for the Action Alternatives

Resource

Proposed Mitigation Measures

Land Use and
Recreation

Provide a schedule of construction activities to all landowners that could be affected by
construction.

Limit construction to daylight hours, minimizing disturbance to those residents who work
during the day.

Compensate landowners for any new land rights required for right-of-way or access road
easements.

Compensate landowners for any damage to property during construction.

Compensate landowners for reconfiguration of irrigation systems due to placement of
towers or access roads.

Restore compacted cropland soils te as close as possible to preconstruction conditions using

tillage.
Do not allow mixing of excavated material with topsoil outside of tower footprint on farms

or croplands.

Work with landowners to determine mitigation measures needed to maintain CRP
conservation status, if needed.

Follow applicable goals and objectives of the National Scenic Area Management Plan with
guidance from the USFS and CRGC in the National Scenic Area.

Reseed disturbed areas (see mitigation measures in Vegetation).

Implement measures to reduce the possible spread of noxious weeds (see mitigation
measures in Vegetation).

Implement measures to control dust (see mitigation measures in Geology and Soils)

Implement measures to control construction noise (see mitigation measures in Noise).
Install gates, barriers, and postings Minrimize-er-eliminate-public-accesstoprojectfacilities

the landowner’s request, to minimize or eliminate public access to project facilities.

Visual Resources

Site all construction staging and storage areas away from locations that would be clearly
visible from sensitive scenic areas, trails and scenic highways as much as practical.

Treat galvanized steel towers and transmission line conductors to dull the shininess of the
steel.

Implement construction site maintenance and clean-up. Keep construction areas free of
debris.

Provide regular maintenance of access roads and gates within and leading to the corridor.
Reseed disturbed areas (see mitigation measures for Vegetation).

Implement measures to reduce the possible spread of noxious weeds (see mitigation
measures in Vegetation).

Implement measures to control erosion and dust (see mitigation measures in Geology and
Soils, and Air Quality).

Locate towers and roads outside of priority ecosystems, high-quality vegetation
communities, and areas of special-status plants as much as possible. Avoid these areas
during construction (staging areas, pulling sites, etc.).

Vegetation
Avoid tree removal to the extent possible.
Cut or crush vegetation rather than blade in areas that would remain vegetated to maximize
the ability of native plants to resprout.
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Resource Proposed Mitigation Measures

o Work with the appropriate state agency to mitigate impacts to federal species of concern,
or state-listed species, or protected habitats if impacts are unavoidable. Site-specific
mitigation to be determined after a project decision is made and during tower location and
design. Measures could include the following:

»  Ecologically optimizing siting of facilities

»  Special construction technigues to minimize soil disturbance
» Seasonal restrictions

» ldentifying and securing replacement lands

» ldentifying appropriate seed or plant sources for revegetation
» Monitoring and response provisions.

e Seed all disturbed areas to prevent colonization by weeds and facilitate reestablishment of
the preconstruction plant community. Use native seed mixtures that consist of locally
dominate native species, unless requested differently by the landowner. On CRP lands, use
native seed mixtures approved by the local Farm Service Agency. Use-appreved-{ocal-Farm

e Restore compacted soils if needed prior to seeding (see mitigation measures in Section 3.1
Land Use).

. e Prepare and implement an Early Detection Rapid Response Plan to control the infestation
Vegetation - - -
. or spread of noxious weeds that would include the following measures:
(continued)

» Collaborate with the Klickitat County Weed Board or Wasco County Weed
Department and landowners to determine and carry out the best control
measures deemed locally effective for weed control during construction and over
the life of the line.

» Conduct invasive weed surveys prior to and following construction to determine
potential weed spread and appropriate corrective actions.

» Where possible, treat identified infestations prior to construction.

» Pressure or steam wash vehicles and other equipment that have been in weed-
infested areas at established wash stations upon leaving the infested areas to
prevent spreading weeds to uninfected areas during construction.

Y

Monitor and treat existing and new infestations during construction on a
minimum annual basis and for 3 years after construction.

Equip all vehicles with basic fire-fighting equipment, including extinguishers and shovels to
prevent fires that could encourage weed growth.

Use certified weed-free mulch, if mulch is used for erosion control.

Geology and Soils

Minimize the project ground disturbance footprint, particularly in sensitive areas (i.e., steep
slopes and landslides areas).

Prepare and implement a Storm Water Pollution Prevention Plan (SWPPP) for construction
activities to lessen soil erosion and improve water quality of stormwater runoff.
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Resource

Proposed Mitigation Measures

Geology and Soils
(continued)

For the SWPPP, use management practices contained in the Storm Water Management
Manual for Eastern Washington (e.g., use silt fences, straw bales, interceptor trenches, or
other perimeter sediment management devices; place them prior to the onset of the rainy
season and monitor and maintain them as necessary throughout construction).

Prepare a Fugitive Dust Control Plan to control dust.

Water or use palliatives on exposed soil surfaces in areas disturbed during construction.
Water, use palliatives, or cover construction materials if they are a source of blowing dust.
Gravel access road surfaces in areas of sustained wind and potential dust erosion.

Ensure construction vehicles travel at low speeds on access roads and at construction sites
to minimize dust.

Limit the amount of time soils are left exposed.
Reseed disturbed areas (see mitigation measures in Vegetation).

Restore compacted soils (see mitigation measures in Section 3.1 Land Use).

Conduct additional site-specific evaluations in areas of potential landslides to determine
degree of recent activity, likelihood of activation or reactivation, potential setbacks, and
site-specific stability as appropriate.

Design roads to limit water accumulation and erosion; install appropriate access road
drainage (ditches, water bars, cross drainage, or roadside berms) to control and disperse
runoff.

Design transmission tower footings and roads for specific site conditions through detailed
geologic hazard assessments, including review of geologic maps and aerial photography,
surface condition assessments, and geological testing at representative sites.

Minimize construction on steep or unstable slopes, if possible.

Relocate towers or roads located within previously unidentified active slides, bedrock
hollows, or other geologic hazard areas, where possible.

Water Resources
and Wetlands

Minimize the project ground disturbance footprint, particularly in sensitive areas such as
stream crossings and wetlands, and stream and wetland buffers.

Develop and implement a Spill Prevention, Control and Countermeasure Plan to minimize
the potential for spills of hazardous material, including provisions for storage of hazardous
materials and refueling of construction equipment outside of riparian zones, spill
containment and recovery plan, and notification and activation protocols.

Prepare and implement a SWPPP (see mitigation measures in Geology and Soils) to improve
water quality of stormwater runoff.

Prepare to manage dewatering, including proper disposal of drilling fluids and mud away
from wetlands or surface waters.

Prepare for management of excess concrete.
Remove and dispose of sediment properly, away from wetlands or surface waters.

Install culverts for access roads in the dry season or during low-flow conditions if possible to
minimize sediment delivery to streams.

Limit tracking of soil onto paved roads by gravelling road approaches, washing vehicle
wheels, and cleaning mud and dirt from paved roads to reduce sediment delivery to
roadside ditches and nearby streams.

Avoid use of heavy equipment and vegetation removal in wetlands and wetland buffer
zones to avoid soil compaction, destruction of live plants, and potential alteration of surface
water patterns. Use track equipment or matting, if appropriate.

Avoid placing staging areas in wetlands or stream buffers.
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Resource Proposed Mitigation Measures
e Avoid placing new access roads through wetland complexes around the Columbia River,
Water Resources Fifteenmile Creek, Little Klickitat River, Spring Creek, Swale Creek, and Blockhouse Creek to
and Wetlands minimize the potential for altering surface water patterns and isolating connected wetlands.
(continued) e Obtain all appropriate permits with approved wetland delineations and compensatory

mitigation plans prior to construction as needed.

e Use high-visibility fencing around wetland buffer zones to avoid inadvertent activity (e.g.,
parking and driving) in wetlands or buffers or streams.

e Reseed disturbed areas (see mitigation measures in Vegetation).

e Minimize the project ground disturbance footprint, particularly in special-status areas such
as priority ecosystems, which can include riparian areas, wetlands, and grassland/shrub-
steppe.

e Avoid tree removal to the extent possible.

o In locations where nests for special-status species have been identified, determine
construction schedules through consultation with WDFW or Oregon Department of Fish and
Wildlife to avoid breeding season disturbance. The following mitigation schedules will be
eonsidered implemented where possible:

»  Peregrine falcon—avoid construction activities within 0.25 mile of any active nests

during the breeding season (Mareh-15 February 1 through July 15 August31 or
until young have fledged).

»  Prairie falcon—avoid construction activities within 0.25 mile of any active nests
during the breeding season (March 1 through July 30 or until young have fledged).

>  Prairiefaleon Bald eagle and golden eagle—avoid construction activities within
0.25 mile of active nests during the breeding season (February-15 January 1

Wwildlife through #sly-35-August 31 or until young have fledged).

»  Western gray squirrel—avoid construction activities within 400 feet of all nest
trees during the breeding season (March 1 through August 31). Avoid blasting
within 0.25 mile of nest trees during this same period. Protect all western gray
squirrel nests and nest trees. Maintain a 50-foot no-cut buffer around each nest
tree.

o |Install bird diverters on overhead ground wires in high risk areas (over river and stream
crossings and near wetlands).

e Prepare and implement a SWPPP and a Spill Prevention and Contingency Plan (see
mitigation measures for Geology and Soils and Water Resources and Wetlands) to protect
wetland habitats.

e Reseed disturbed areas (see mitigation measures for Vegetation).
e Prepare for fire control (see mitigation measures for Vegetation) to protect habitats.

e Work with the appropriate state agencies to mitigate impacts to federal species of concern,
state-listed species, or protected habitats if impacts are unavoidable (see mitigation
measures for Section 3.3 Vegetation).

e Minimize the project ground disturbance footprint, reseed disturbed areas, and install
culverts during the dry season (see mitigation measures for Vegetation and Water
Resources and Wetlands) to limit sedimentation affecting fish habitat.

e Prepare and implement a SWPPP and a Spill Prevention and Contingency Plan (see

. mitigation measures for Geology and Soils and Water Resources and Wetlands) to protect
Fish ) .
and fish habitats.

o Avoid blasting within 200 feet of fish-bearing streams.
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Resource Proposed Mitigation Measures

e |ocate transmission line towers and access roads to avoid cultural resources, where
possible.

e Use existing access roads where possible to limit possibility of new disturbances.

e Consult with the Washington DAHP or Oregon State Historic Preservation Office (SHPO), as
applicable, the Confederated Tribes of the Warm Springs Reservation of Oregon, the
Confederated Tribes and Bands of the Yakama Nation, the Nez Perce Tribe, and the
Confederated Tribes of the Umatilla Indian Reservation, state agencies (if sites found on
state lands), and the USFS (if sites found on USFS land or within the National Scenic Area)

regarding NRHP eligibility of cultural resources.

Cultural Resources e Develop an Inadvertent Discovery Plan that details crew member responsibilities for

reporting in the event of a discovery during construction. This plan should include
directives to stop work immediately and notify local law enforcement officials (if
appropriate), appropriate BPA personnel, Tribes, USFS (if appropriate) and the Washington
DAHP or Oregon SHPO if cultural resources are discovered.

e Ensure cultural resource monitors are present during construction in the area of known
cultural resources to monitor sites during excavation and to prevent unauthorized collection
of cultural materials.

e Prepare a mitigation plan to protect sites if final placement of project elements results in
unavoidable adverse impacts to a significant cultural resource.

e Compensate landowners at market value for any new land rights for right-of-way or access
road easements.

e Compensate landowners for damage to property or crops during construction or operation
and maintenance activities, as appropriate.

e Compensate landowners for irrigation systems that must be reconfigured to accommodate

Socioeconomics new transmission infrastructure.

e Consult with the NRCS and the Farm Service Agency to mitigate impacts to CRP land to
maintain existing CRP status of lands and federal payments to landowners, where
practicable.

e Prepare for fire management (see mitigation measures in Vegetation).

e Coordinate with Klickitat County roads department for upgrades of county roads.

e Coordinate routing and scheduling of construction traffic with state and county road staff,
Columbia River operators, and railroad operators.

e Employ traffic control flaggers and post signs warning of construction activity and merging
traffic, when necessary for short interruptions of traffic.

e Conduct regular maintenance on access roads and gates within and leading to the corridor.

e Prepare and implement a SWPPP (see mitigation measures in Geology and Soils) to prevent
sediments from being transported onto adjacent roadways.

. o Limit tracking of soil onto paved roads (see mitigation measures in Geology and Soils).

Transportation

e Design roads to limit erosion (see mitigation measures in Geology and Soils).

e Restore public roadways to preconstruction conditions upon completion of project
construction activities.

e Coordinate with the WSDOT Aviation Division and comply with FAA regulations for marking
or lighting (including painting and/or lighting towers and installing marker balls on overhead
ground wires in specific locations).

e Consult with the owner of Piper Canyon Airport to ensure aircraft safety at Piper Canyon
Airport.

Big Eddy-Knight Transmission Project Final EIS 2-63
July 2011



Chapter 2

Proposed Action and Alternatives

Resource Proposed Mitigation Measures
e Ensure standard sound-control devices, including mufflers, are on all construction
equipment and vehicles.
Noise e Limit construction activities to daytime hours.

o Notify landowners located along the corridor prior to construction activities, including
blasting.

Public Health and
Safety

o Notify landowners located along the corridor prior to construction activities, including
blasting.

o If blasting is required, take appropriate safety measures and follow all state and local codes
and regulations. Lock up or remove all explosives from work sites at the end of the
workday.

e Hold crew safety meetings at the start of each construction workday to review potential
safety issues.

e Prepare and implement a Spill Prevention, Control and Countermeasure Plan (see mitigation
measures in Water Resources and Wetlands) to manage hazardous materials and respond
to emergency situations.

e Prepare and maintain an on-site safety plan in compliance with state requirements.
e Prepare for fire control (see mitigation measures in Vegetation).

e Fuel all highway-authorized vehicles off-site to minimize the risk of fire. Fueling of
construction equipment that is transported to the site via truck and is not highway
authorized will be done in accordance with regulated construction practices and state and
local laws. Helicopters will be fueled and housed at local airfields or at staging areas.

e Secure the site at the end of each workday to protect equipment and the general public.

e Ensure that BPA contractors flying helicopters prioritize public safety during flights. For
example, establish flight paths to avoid populated areas or schools (Helicopter Association
International 1993).

e Implement appropriate airport safety measures (see mitigation measures in Land Use and
Recreation).

o C(Clear vegetation according to BPA standards to avoid contact with transmission lines prior
to project construction and throughout the life of the line.

e Prepare and implement a lead abatement plan that would cover removal and disposal of
any contaminated paint chips in accordance with applicable federal, state and local
environmental and safety standards.

e Report possible hazardous materials, toxic substances, or petroleum products discovered
along the transmission line route that would pose an immediate threat to human health or
the environment, including large dump sites, drums of unknown substances, suspicious
odors, stained soil, etc.).

e Adhere to appropriate specifications for grounding fences and other objects on and near
existing and proposed rights-of-way.

e Construct and operate the new transmission line according to the NESC.

e Restore reception quality if radio or television interference occurs as a result of constructing
the transmission line so that reception is as good as or better than before the interference.
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Resource

Proposed Mitigation Measures

Air Quality

Prepare and implement a SWPPP (see mitigation measures in Geology and Soils) to limit
erosion and dust generation.

Prepare a Fugitive Dust Control Plan to control €entrel windblown dust (see mitigation
measures in Section 3.4 Geology and Soils).

Reseed disturbed areas (see mitigation measures in Vegetation) to prevent dust from
erosion.

Shut down idling construction equipment, if feasible.
Ensure all vehicles are in compliance with applicable federal and state air quality regulations

for tailpipe emissions. Certification that vehicles meet applicable regulations will be
provided by contractors to BPA in writing.

Maintain and certify in writing that all construction equipment is in proper working
condition according to manufacturer’s specifications.

Obtain rock and concrete from sources with appropriate environmental permits.

Greenhouse Gases

Implement vehicle idling and equipment emissions measures (see mitigation measures in
Air Quality).

Encourage carpooling and the use of shuttle vans among construction workers to minimize
construction-related traffic and associated emissions.

Locate all staging areas as close to construction sites as practicable to minimize driving
distances between staging areas and construction sites.

Locate staging areas in previously disturbed or graveled areas to minimize soil and
vegetation disturbance where practicable.

Use the proper size of equipment for the job.

Use alternative fuels for generators at construction sites such as propane or solar, or use
electrical power where practicable.

Reduce electricity use in the construction office by using compact fluorescent bulbs, and
powering off computers every night.

Submita-planferapprovatte Recycle or salvage non-hazardous construction and demolition

debris to the maximum extent practicable.

Submit a plan for approval to dispose of wood poles locally where practicable.

Use locally sourced rock for road construction, if possible..
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Affected Environment, Environmental
Impacts, and Mitigation Measures

Overview

This chapter describes the existing environmental resources that could be affected by the project and
the potential impacts that the project alternatives would have on those resources.

The transmission line routing alternatives, substation site options and fiber optic cable options define
the project area. The affected environment and potential impacts were determined through research
and field observations along the proposed transmission line routes and at the substation sites by
environmental specialists, and from information provided in agency and public comments. Field surveys
were conducted along the transmission line alternatives and Knight Substation sites in August 2009 and
spring 2010. For each resource, potential mitigation measures to reduce or avoid impact are also
identified. The resources that could be affected by the project include the following:

e Land Use and Recreation e Cultural Resources

e Visual Resources e Socioeconomics

e \egetation e Transportation

e Geology and Soils e Noise

e Water Resources and Wetlands e Public Health and Safety
o Wildlife o Air Quality

e Fish e Greenhouse Gases

In each of the resource sections in this chapter, the impacts associated with work needed at Big Eddy
Substation, construction of the proposed transmission line, access roads, the fiber optic cable Loop Back
Option, and Knight Substation are described. Because the Wautoma Option for the fiber optic cable and
work at BPA’s Wautoma Substation would be in a different geographic an area separate from the
proposed transmission line, this-eptien-is the environmental analysis or these project components are
discussed in a separate section (see Section 3.15 Fiber Optic Cable Options and Wautoma Substation).
This chapter concludes with EIS sections required by applicable NEPA regulations and guidance.

Determining Impacts

To determine the impacts of the proposed action alternatives, the area that would be permanently
removed from use for tower and road bed footprints and the area of temporary disturbance during
construction were calculated.

The tower footprint that would be removed permanently from use for single-circuit towers would be
about 0.13 acre; the footprint for double-circuit towers would be about 0.17 acre. New road bed impact
acreage was estimated based on an average road width of about 30 feet wide (smaller on straight runs,
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larger at turns and for steep grades). The same 30-foot width was used for upgrading existing roads,
even though the road bed exists and upgrades would only involve grading, widening, and gravel.
Upgrading existing roads would obviously not have as great an impact as cutting and blading-in new
roads, but since the extent of improvements in specific locations is unknown at this point in project
planning, the “worst case” amount of impact disturbance in acres is provided.

Temporary impacts would occur in construction areas surrounding new towers, including counterpoise,
pulling and tensioning sites, and staging areas. The area of temporary impact at each tower site would
about be about 0.5 acre for single-circuit towers and about 0.8 acre for double-circuit towers. Where an
existing line would be removed, wood pole removal would disturb about 0.1 acre and lattice steel tower
removal would disturb about 0.43 acre. The estimated 18 conductor tensioning sites that would be
required for any of the alternatives would impact a total of about 14 acres.

The various options for each alternative use a combination of single-circuit and double-circuit towers
(see Chapter 2). The impacted acreages in the resource sections are provided as ranges, representing
the use of the different tower options. Because the single-circuit towers have a smaller footprint than
double-circuit towers, options with the greatest use of single-circuit towers impact the least acreage,
and options with the greatest use of double-circuit towers impact the most acreage; all other options
fall between these two amounts. For options that include tower removal, those impact acreages are
included as temporary impacts. Road locations would be the same for all options of a given alternative,
so no ranges are provided for roads.

Some of the options for each alternative remove existing lines and build in the alignment of that line.
Although the options that involve line removal show greater acreage amounts impacted because they
include the removal disturbance and may involve double-circuit towers, overall impacts would tend to
be less since tower footprints could be combined and right-of-way use would be less.

At the end of the description of impacts for each alternative there is a brief discussion of which option
has the least or most potential impacts.
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3.1 Land Use and Recreation

This section describes the land ownership and land use, including recreation, in and near the proposed
project, and how the project alternatives could affect these resources.

3.1.1 Affected Environment

The proposed project is in Wasco County, Oregon, and Klickitat County, Washington. Some of the
proposed project is in the National Scenic Area. Land potentially affected by the proposed project is
predominately rural and privately owned, with some publicly owned and tribal lands (see Map 3-1 and
Table 3-1).

BPA owns land around Big Eddy Substation and all alternatives cross BPA land as they exit the
substation. The Middle and East alternatives cross two different USFS parcels in Washington. The
Middle Alternative crosses a USFS parcel that does not have an existing BPA right-of-way. The East
Alternative crosses a parcel with an existing BPA right-of-way.

The Middle and East alternatives cross tribal trust land: Warm Springs tribal land in Oregon, and Yakama
tribal land in Washington. The tribal trust land is managed by the Bureau of Indian Affairs. The tribal
trust lands crossed have existing BPA right-of-way, except for a Yakama parcel where the Middle
Alternative climbs over the Columbia Hills.

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).

The West Alternative crosses the most state-owned land: land managed by Washington Parks and
Recreation (Parks) (Columbia Hills State Park), two DNR parcels (Columbia Hills Natural Area Preserve
and agricultural leased land), and a parcel managed by the Washington Department of Fish and Wildlife
(WDFW). BPA has an existing 100-foot wide right-of-way occupied by BPA’s Chenoweth-Goldendale
wood-pole line across these parcels. The West Alternative also crosses a DNR parcel leased for
agriculture as the alternative heads toward Substation Site 2.

The Middle Alternative only crosses state land on the same DNR parcel crossed by the West Alternative
as it heads to Substation Site 2.

The East Alternative crosses a DNR parcel used for wind production, and the DNR parcel crossed by the
other alternatives as it heads to Substation Site 2.

Substation Site 2 is on DNR property that is leased for agriculture.
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Table 3-1. Public and Tribal Lands in the Project Area

. . Landowner/ .
Public Entity Land Use Location
Land Manager
BPA Big Eddy Substation W0, MEO
Federal . .
USES Conser\{atlon and Dispersed ME10-11
Recreation
. Warm Springs and Yakama . . . W3-4, ME3—4, MES,
Tribal Tribes, Tribal Members Tribal Trust Land: Agricultural M9-10, and E9—13
State of Washington, Parks and Recreation and Conservation W7-8
Recreation (Columbia Hills State Park)
Preserve
. 7'; - - .
State of Washington, DNR (Columbia Hills Natural Area W8.5-10.5
Preserve)
State .
. Washlngtoh State Trust L?nds - W16-17, WM26, E28,
State of Washington, DNR Leased Agriculture and Dispersed . .
. Substation Site 2
Recreation
. Washington State Trust Lands —
State of Washington, DNR Wind Power Production E15
State of Washington, WDFW Conservation w11

Columbia River Gorge National Scenic Area

The National Scenic Area was designated to protect and enhance the scenic, natural, cultural, and
recreation resources of the Columbia River Gorge, while encouraging new growth to occur in existing
urban areas (USFS 2010). As such, it has its own management plan that guides development and
designates land uses in the National Scenic Area (CRGC and USFS 2007). In the National Scenic Area the
West Alternative crosses land that is designated as urban area, large-scale agriculture, and special
agriculture; the Middle and East alternatives cross two urban areas, large-scale agriculture, and tribal
lands (listed as Bureau of Indian Affairs [BIA] lands). More information on the National Scenic Area and
consideration of consistency with land use designations is provided in Chapters 5 and 7.

Agriculture

Farming is a dominant land use in Klickitat and Wasco counties. All route alternatives cross Prime
Farmland and Farmland of Statewide Importance (NRCS 2009c), and both substation sites are on Prime
Farmland. These classifications identify land most suitable for producing “food, feed, fiber, forage, and
oilseed crops” as determined by the Natural Resources Conservation Service (NRCS) (Prime Farmland),
and the states (Farmland of Statewide Importance) (NRCS 2007), and are based primarily on soil type.

Most land in the project area is rangeland. Livestock includes primarily cattle and sheep. The greatest
concentrations of rangeland are found where the route alternatives cross the Columbia Hills, where the
West Alternative runs northeast, and along the Little Klickitat River. (See Map 3-2 for the general land
cover types in the area; see Map 3-3 for the land uses found along the project alternatives during field
surveys.)

Cropland is found interspersed with rangeland along the alternatives in Oregon, where the route
alternatives each cross through the Centerville Valley, and where they combine in one route to head to
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the substation sites. Cropland and rangeland are frequently intermingled, resulting in irregularly shaped
fields. Most cropland is dryland wheat and barley, with wheat being the most common crop. Both
substation sites are used for nonirrigated crops.

Irrigated cropland and pasture occur infrequently; two irrigated alfalfa fields were identified during
surveys near line miles WM22 and E23 (see Map 3-3).

There are several small cherry orchards in Oregon crossed by the alternatives (line miles W0.5 and
MEOQ.5) and a vineyard in Washington near Highway 14 crossed by the West Alternative (line mile W4.5).

Some agricultural land has been removed from production through the Conservation Reserve Program
(CRP). Under this program, farmers receive annual rental payments to remove highly erodible or other
sensitive land from production, and subsequently reestablish and maintain natural communities for a
certain number of years (NRCS 2010). In Oregon, three landowners have property in CRP crossed by the
Middle and East alternatives. In Washington, about 25 landowners with property crossed by the
alternatives also have property in CRP (more specific information pertaining to CRP land crossed by the
proposed alternatives in Washington was unavailable).

Residential

There are four population centers in the area: The Dalles, Oregon, and Goldendale, Wishram, and
Centerville, Washington. Outside these population centers, low density residential development is
generally associated with farms. Houses are located in Oregon near line miles W0.5, MEO.5, ME3.0,
ME7, and in Washington near line miles ME9, W12-13, W17-18.5, W19.5, WM20-20.5, M13, M17,
E22-23, and WME27 (see Appendix B for a map showing locations of houses within 800 feet of the route
alternatives). Around line mile W5, the West Alternative crosses about one mile of area zoned in
Klickitat County as rural residential (which allows lots sizes of 1 to 2 acres), but there are few homes
currently in the area. There are also at least four subdivisions plotted with 20-acre residential lots near
the Little Klickitat River along the Middle and West alternatives and some 5-acre lots located west of
Knight Rd and Knight Substation Site 2. There are very few homes developed on these lots. (See
Chapter 5 for information about county zoning.)

Two small private residential airplane runways are located along the project; one on the West
Alternative and one on the East Alternative. See Section 3.10 Transportation for a discussion of impacts.

Industrial

Industrial facilities include The Dalles Dam, the Klickitat County Port District, and the Dallesport area of
Klickitat County.

The eastern portion of the Columbia River Gorge is home to many wind power generation facilities.
Klickitat County has designated much of the county as an Energy Overlay Zone. One wind project—
Windy Flats—is located in the project area on the Columbia Hills north of the National Scenic Area
boundary. The East Alternative crosses through Windy Flats where it is on DNR land at line mile E15 (see
Map 3-3), and a potential expansion area for the project is located in the vicinity of the West and Middle
alternatives.

Conservation,-ard-Recreation, and Preserve

Along the route alternatives, various lands are used to protect and conserve native habitats and rare
species. The Columbia River and Columbia River Gorge are also host to a number of recreational
activities including hiking, windsurfing, biking, kiteboarding, camping, fishing, boating, photography,
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picnicking, and wildlife viewing, with facilities managed by municipalities, counties, regional
government, states, and the federal government.

Columbia Hills Natural Area Preserve. The West Alterative crosses the DNR-managed Columbia Hills
Natural Area Preserve from about line miles W8.5-10.5. The preserve is dedicated, under the
Washington Natural Area Preserves Act, to the preservation of high quality and rare natural areas, as
well as threatened and endangered species as part of the Washington Natural Heritage Program
(WNHP) (WNHP 2007, 2009b) (see Map 3-3). It covers about 3,600 acres north of Columbia Hills State
Park and is the largest natural area preserve in Washington. The preserve contains lands that
“represent the finest natural, undisturbed ecosystems in state ownership,” and was established to
“protect the highest quality examples of native ecosystems and rare plant and animal species” in the
state of Washington (WNHP 2010). While preservation is its primary mission, the preserve is also used
for research; and education (DNR 2006). -and-reereation—Reereation Public use of in the preserve is
otherwise limited to eensistsprimarity-of hiking, wildflower viewing, and wildlife observation along The
Dalles Mountain Road (DNR 2006; WNHP 2009a).

USFS Land. The USFS has two parcels along the Middle and East alternatives (line miles M10 and E10).
These parcels are managed for natural resource values and are open to the public for hiking, hunting,
etc.

WDFW Lands. WDFW manages property that is used for conservation of plants and animals and is open
to the public for recreation along the West Alternative at line mile W11.

Eckton Ranch. A private landowner donated permanent conservation easements on Eckton Ranch to
the Columbia Land Trust, a nonprofit nature conservancy. The West Alternative crosses Eckton Ranch at
line mile W18. The purpose of the conservation easements is to promote the long-term conservation of
natural resources in the Little Klickitat River watershed while maintaining agricultural and rural
residential uses (McEwen 2009).

Parks. Columbia Hills State Park, crossed by the West Alternative at about line miles W6.5-8.5, covers
about 3,300 acres and has about 7,500 feet of Columbia River shoreline (Washington State Parks 2009).
The park includes Horsethief Lake (a national historic site) and Dalles Mountain Ranch. The West
Alternative crosses the Dalles Mountain Ranch portion of the park, which is managed for its natural,
historic, and cultural resources, and used by the public for hiking and education. This recreation area is
characterized by natural settings and scenic views. The proposed right-of-way would pass within about
0.3 mile of the ranch. In addition, the right-of-way would pass next to a parking area on the north end
of the park.

The West Alternative would pass through portions of the park designated as Resource Recreation (the
most common designation), and Natural Area (Washington State Parks and Recreation Commission
2003). Resource Recreation is a mid-intensity classification intended to allow recreational opportunities
of a higher intensity, while still protecting the integrity of the natural landscape. The Natural Area
designation is applied to areas identified as supporting rare or sensitive native plants or important
wildlife habitat, and is intended to emphasize protection and enhancement of the natural environment
through increased management efforts.

The following parks are in the vicinity of the project, but are not crossed by the project alternatives (see
Map 3-1):

e Spearfish and Little Spearfish Lake, both about 0.5 miles southwest of the West Alternative
in the southwest portion of the project area, provide shore-based and small-boat fishing
opportunities. Access to the lakes is provided through Spearfish Park, managed by the Army
Corps of Engineers (Corps). The park contains a boat ramp and picnic area.
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e Seufert Park is the home of The Dalles Dam Visitor Center on the Oregon side of the
Columbia River about 1.5 miles southwest of the West Alternative. The park is operated by
the Corps.

e Hess Park is a small day-use park on the Washington side of the Columbia River off U.S.
Highway (U.S.) 197 about 1.5 miles southwest of the West Alternative near the Klickitat Port
District complex adjacent to The Dalles Dam.

e Celilo Park is a popular local launch location for windsurfers and kiteboarders about 1 mile
east of the Middle and East alternatives.

e Riverfront Park (about 3 miles west of Big Eddy Substation), Avery Recreation Area (about
3 miles west of the Middle and East alternatives), Sorosis Park (about 3 miles west of Big
Eddy Substation), Thompson Park (about 2 miles west of Big Eddy Substation), Deschutes
River State Park (about 2.5 miles south of the Middle and East alternatives), and Goldendale
Observatory State Park (about 2.5 miles east of all three route alternatives) are parks 2 or
more miles from the nearest alternative.

Trails. The Klickitat Trail was established by the National Rails-to-Trails Conservancy and follows the
historical route of the first railroad connecting Lyle and Goldendale (see Map 3-3). The West Alternative
crosses the trail at line mile W11. The trail is now jointly managed by Washington State Parks, the USFS,
and the Klickitat Trail Conservancy. The 31-mile trail offers scenic views and opportunities for hiking,
mountain biking, bird-watching, and fishing (Klickitat Trail Conservancy 2009). It follows parts of both
the Klickitat River and Swale Creek Canyon through the southwestern portion of the project area.

The Lewis and Clark National Historic Trail, managed by the National Park Service (NPS), follows the
course of the Lewis and Clark Expedition along the Columbia River. Although there is no physical
evidence of the expedition, historical markers can be found at Celilo Park, the Maryhill Museum of Art,
and Columbia Hills State Park. Both State Route (SR)-14 in Washington and Interstate (I)-84 in Oregon
are part of the Lewis and Clark National Historic Trail driving route (NPS 2009). All three transmission
line alternatives cross SR-14 and I-84.

The Oregon National Historic Trail, which follows the historic Oregon Trail, passes south of the project
from Biggs Junction to The Dalles. The trail passes through The Dalles to the south of Big Eddy
Substation. Nearby trail sites include the Deschutes River Crossing at the Deschutes River State Park and
the wagon ruts near Biggs Junction near the intersection of US-97 and |-84 (NPS 2006).

Private and Informal Recreation. Opportunities for informal recreational activities are plentiful. The
Columbia River, the Little Klickitat River and Swale Creek in Washington, Fifteenmile Creek in Oregon,
and other smaller waterways in both states provide opportunities for boating, swimming, and fishing.
DNR lands that are leased for agricultural use are also available for dispersed recreation. Areas that
could be used for wildlife observation, hiking, biking, hunting, and other outdoor activities also occur
throughout the area on private lands.

Two private facilities open to the public occur in the southeastern portion of the project area along
SR-14 just south of the East Alternative near line mile E14. The Maryhill Winery operates an onsite
tasting room, hosts outdoor concerts, and is available for weddings and other social events (Maryhill
Winery 2009). The Maryhill Museum of Art and its 6,000-acre property are listed on the National
Register of Historic Places, and as official sites on the Lewis and Clark National Historic Trail (Maryhill
Museum of Art 2009). The property includes several outdoor art installations, a series of gardens, a
replica of Stonehenge, and the Klickitat County War Memorial.
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Scenic Byways. The following national scenic byways occur in the project vicinity:

e SR-14in Washington is designated both as the Columbia River Gorge Scenic Byway within
the National Scenic Area (also designated as a National Forest Scenic Byway and All-
American Road), and the Lewis and Clark Trail Highway from about Maryhill to west of the
project area (National Scenic Byways Program 2009a). SR-14 is crossed by all three
alternatives.

e U.S. Highway (US)-30 in Oregon is designated as the Historic Columbia River Highway. None
of the action alternatives cross over the Historic Columbia River Highway, which ends about
2 miles west of Big Eddy Substation.

e US-97 in Oregon is designated as the Journey through Time Scenic Byway (also designated
as the Yakama Scenic Byway in Washington). None of the alternatives cross over US-97,
which is about 3 miles east of the East Alternative.

3.1.2 Environmental Consequences

General impacts that would occur for all route alternatives are discussed in this section, followed by
impacts unique to each alternative.

Common Impacts

Impacts on land use would include limitations of use within the right-of-way, removal of land from use
due to tower footprints, roads, and Knight Substation, disruption of use due to the presence of the line
through properties, and disturbance during maintenance and construction activities.

Use limitation within the right-of-way would include keeping the right-of-way clear of all structures, fire
hazards, tal-grewing many vegetation types and any other use that may interfere with the safe
operation or maintenance of the line. Buildings or swimming pools could not be constructed with the
right-of-way.

The ability to have vegetation growing within the proposed right-of-way is a use that would be reviewed
by BPA to determine whether the use is safe, if there is adequate clearance under the conductor, and
whether the use creates an interference to the operation and maintenance of the transmission facilities.
If BPA determines that the use is compatible, a written agreement could be entered into between BPA
and the landowner. Most crops less than 48 4 feet high could be grown safely under the transmission
line. However, orchards, Christmas trees, tall-growing landscape or natural vegetation, and crops
supported by structures (e.g., trellises) would require BPA review of special consideration, but would
likely not be allowed within the right-of-way. With a few exceptions described in Table 3-12, the
proposed line has been designed to accommodate Eexisting fields, rangeland grasses, orchards,
vineyards, riparian vegetation and slow-growing trees or trees located in deeply incised channels; these
uses would still require a written agreement with the easement. may-be-aHowed-to-remain-iftheline
could-be-designed-to-accommodate-them- Trees outside of the right-of-way that have the potential to

fall or grow close enough to the conductors to cause an electrical arc would also be removed.

Many uses would not be restricted, but certain precautions would need to be taken, for example, no
object should be raised higher than 14 feet above the ground within the right-of-way (i.e., when moving
irrigation pipes, they should be kept low and parallel to the ground); ground elevation should not be
altered (such as piling of dirt within the right-of-way); irrigation spray should not create a continuous
stream onto the conductors or towers; fences should be grounded; and installing underground pipes or
cables through the right-of-way needs to be coordinated with BPA so that they do not interfere with
transmission line grounding systems. Vehicles and large equipment that do not extend more than
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14 feet high, such as harvesting combines, cranes, derricks and booms could be operated safely under
the line where it passes over roads, driveways, parking lots, cultivated fields or grazing lands. See
Section 3.12 for safety issues and Appendix A for details about living and working safely around high-
voltage power lines.

Rangeland tends to be compatible with transmission lines, because animals would be able to graze
within the right-of-way. Although tower footprints and road beds would occupy land and remove that
area of vegetation from grazing, livestock could still maneuver around the towers and roads to access
their range. As with most land uses, disturbance during construction and vegetation removal could
introduce or spread noxious weeds. Noxious weed infestations would impact rangeland quality and
potentially harm sheep and cattle. (See Section 3.3 Vegetation for more discussion about noxious
weeds and their presence along the alternatives.)

As part of the access road system, existing gates would be used or new gates would be installed at
property boundaries. During construction and line maintenance, workers would need to take care to
ensure that gates are closed and not let livestock escape. {Please-see-Section-3-10-Franspertationfora
I' . | ab I 3

Growing crops also would be generally compatible with the transmission line, but with more restrictions
than rangeland. Crops would be allowed within the right-of-way, but as with rangeland the tower
footprints and road beds would remove acreage from production. Working with the landowner, BPA
would try to locate access roads along fences, using temporary construction access across fields to the
tower locations. Temporary roads would be removed after construction and the land could be
cultivated.

Towers would create an obstacle to till and work around, and if irrigation is used, it may need to be
modified such that pipes may maneuver between the towers. Crop dusting would also be more difficult
and dangerous with a transmission line crossing the field. Since the area around towers would not be
tilled, these areas could become infested with noxious weeds, creating a seed source for contaminating
the field in which the tower is located.

Depending on the time of year construction would occur in a particular area, crops could be damaged
within the temporary construction footprint. Heavy machinery, materials on the ground, trenches for
counterpoise, etc. would damage crops and compact soils, causing a temporary loss of soil productivity.
The damage would depend on the type of crop (vineyards, orchards, annuals), the season (during
summer growing season, harvest, or dormant winter), and if the land was in use or fallow.
Compensation would be given for crop loss during construction (see Section 3.9 Socioeconomics), and
soils would be restored as fully as possible to preconstruction conditions using tillage (Peters pers.

comm. 2011).

During construction, livestock grazing, farming, and crop dusting in the area would have to be
temporarily restricted to avoid conflicts between livestock or farm equipment and construction
equipment.

CRP lands could potentially be impacted by locating a transmission line across those properties. Change
in status would affect payments landowners would receive. However, the FSA Handbook Agricultural
Resource Conservation Program for State and County Offices (USDA 2008) allows for CRP lands to be
crossed by public utilities provided the county committee approves the use and the use is certified to
have a minimum effect (vegetative cover is restored and impacts on erosion, wildlife and wildlife
habitat, water, and air quality are kept to a minimum). In the unlikely event that the use was not
approved, BPA would compensate for the affected acreage. Since BPA would work with landowners to
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provide information and mitigation measures to maintain CRP status, or provide compensation if the
usage was not allowed, there would be no-to-low impacts on CRP lands for all route alternatives.

Residents that would be near the transmission lines would be limited from placing houses or
outbuildings and from planting vegetation (that could grow above 10-feet tall at maturity) within the
150-foot right-of-way. The transmission line would also potentially create other possible issues for
residents, such as impacts to views from homes, or concerns about property values and electric and
magnetic field exposure (please see Sections 3.2 Visual Resources, 3.9 Socioeconomics, and 3.12 Public
Health and Safety for more detailed discussions on these topics).

During construction activities residents would be disturbed by noise, dust, and traffic (please see
Sections 3.10 Transportation, 3.12 Public Health and Safety, and 3.13 Air Quality for more detailed
discussions on these topics).

Impacts of the project on recreation would occur if tower or road placement changed the recreational
function by limiting the use or requiring the removal of facilities such as picnic areas, boat ramps, trails,
access, etc. However, most impacts to recreation would be experiential; visual intrusions to the scenic
character of the area (see Section 3.2 Visual Resources). These experiential impacts would occur at
specific recreational sites and for general dispersed or informal recreational uses. Temporary
construction activity could delay access to sites or impact a person’s experience through noise, dust, and
traffic.

Conservation uses would be impacted if the alternatives affected protected species or habitats. See
Sections 3.3 and 3.6 regarding impacts to protected vegetation and wildlife species and habitats.

Maintenance of the transmission line would disrupt land use through noise, truck traffic, and potential
crop damage. Twice each year helicopter flyovers would cause temporary noise that could disturb
grazing animals and people living, working or recreating along the transmission line. Annual ground
inspections of the line may be noticeable to landowners as crews drive on access roads and walk to
towers. In fields, where temporary roads would be removed and converted back to agricultural use
after construction, maintenance personnel would walk to access the line, with little impact to the crop.
If repairs would be required (e.g., insulators changed), then trucks would have to drive through fields to
get equipment to the towers. The landowner or lessee would be compensated for crop damage, as
appropriate. Equipment noise during repairs may be noticeable. Vegetation management activities
would also require personnel to drive along the access roads or walk the right-of-way to determine
vegetation clearing needs. Cutting trees with chainsaws and removing debris would cause noise and
dust.

Overall, maintenance impacts for the alternatives would be low because the activities would not change
land use; would be short term and limited to noise, dust and a small amount of vehicle traffic; there are
few if any areas along the alternatives that would require tree removal on a regular basis; and BPA
would compensate for crop damage.

BPA access roads could potentially create an avenue for unauthorized access onto properties. At the
request of landowners, BPA would place gates at the entrance of access roads to prevent public access
onto properties and the project corridor. There is the potential that even with gates, unauthorized

access and use of the right-of-way and adjacent properties could occur. Washingten-DNR-which
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In general, potential impacts from unauthorized public access and use include increased soil erosion, fire
danger, introduction of noxious weeds, and illegal dumping, as well as disturbance of vegetation, wildlife
and their habitat, and cultural resources. Increased soil erosion could occur from unauthorized uses
such as off-road vehicles and other unmanaged recreational activities accessing areas and disturbing the
soils that are present, which can lead to erosion of these soils from rainfall and other events. Over time,
unauthorized uses of gravel or dirt roads in the vicinity of the project corridor also could lead to
accelerated deterioration of these roads through disturbance and erosion. Increased fire danger can
result from activities by unauthorized users on or near the project from a variety of means, such as
campfires, lit cigarettes, and vehicle exhaust systems coming into contact with vegetation. Potential
impacts from soil erosion and increased fire danger are discussed in Sections 3.4 Geology and Soils, and
3.12 Public Health and Safety.

The potential introduction of noxious weeds from unauthorized public access and use can primarily
occur from unauthorized vehicles inadvertently transporting and spreading seeds of noxious weeds into
the project corridor and adjacent lands. Soil disturbance from these vehicles increases the potential for
the introduced noxious weeds to become established in these disturbed areas. Impacts associated with
the introduction of noxious weeds are discussed in Section 3.3 Vegetation.

Unauthorized access and use also can potentially disturb vegetation, wildlife and their habitat, and
cultural resources. Vegetation and wildlife habitat can be disturbed by unauthorized vehicles driving
over and crushing or uprooting plants, as well as by any vegetation clearance associated with an
unauthorized use. Wildlife can be disturbed or displaced by the presence of and noise from
unauthorized uses, and these uses can increase stress, disruption of normal foraging and reproductive
habits, abandonment of unique habitat features, and energy expenditure of wildlife species in the
area. Cultural resources can be disturbed by the damaging of known or previously undiscovered cultural
resource sites or the unauthorized collection of artifacts or other cultural resources. Potential impacts
associated with disturbance of vegetation, wildlife and their habitat, and cultural resources are
discussed in Sections 3.3 Vegetation, 3.6 Wildlife, and 3.8 Cultural Resources.

Because BPA would use mitigation measures to decrease the potential for unauthorized public access
and use and occurrences of this type of activity would generally be infrequent, impacts from
unauthorized public access and use would be low.

Washington DNR, which manages various state lands that would be crossed by the alternatives, has
raised concerns about potential impacts to state lands from this unauthorized access and use. Because
transmission line corridors are linear facilities that typically can be accessed fairly easily by the general
public, DNR is concerned that the project could contribute to unauthorized use and damage to state
lands and public resources on these lands. DNR also is concerned that gates by themselves are not
sufficient to prevent unauthorized access and use to its lands where the project and associated roads
would be present. To address DNR’s concerns about unauthorized access to its lands as a result of the
project, BPA would continue to work with DNR concerning possible avenues for controlling or
minimizing the potential for unauthorized public access and use on state lands. DNR believes that
unauthorized use disproportionally affects DNR lands and that the impact would be moderate-to-high.

Work at Big Eddy Substation would occur for all the routing alternatives. Because the work at Big Eddy
Substation would be limited and within the existing fenced electrical yard, there would be no change in
land use (use would continue to be electrical/industrial use). During construction, activities would
create short-term noise and some increased traffic from workers and equipment delivery that could
disturb local residents or other landowners. However, the existing substation yard is somewhat isolated
on a hill about a quarter mile from the nearest residence. No recreation areas would be affected by

Big Eddy-Knight Transmission Project Final EIS 3-11
July 2011



Chapter 3

Affected Environment, Environmental Impacts, and Mitigation Measures

work at Big Eddy Substation because none are close enough to see or be within earshot of construction
activities. Overall, there would be no land use impacts for work at Big Eddy Substation because land

uses would not change and construction disturbance would be isolated and temporary.

West Alternative

The West Alternative would follow existing BPA right-of-way for about 16 of its 27 miles. Between

233 and 432 acres of new right-of-way easement would need to be acquired: 233 acres for options that
remove the existing Chenoweth-Goldendale line and use the existing 100-foot easement (West

Options 2, 3, 4 and 5), and 432 acres if the proposed line were to be built parallel to the existing line
(Option 1). The options that would use the existing right-of-way would require the least amount of new
easement of all the route alternatives, whereas building the line parallel would require the greatest
amount of new right-of-way of all the route alternatives (see Table 3-2). Easements would also be
acquired for new access roads (see Table 3-3).

Table 3-2. Approximate Transmission Line Lengths and New Right-of-Way by Land Ownership and

Action Alternative

West Alternative

Middle Alternative

East Alternative

Landowner | Miesof | NCHIUANC | wites or | NERUAN | wites or | NERUANE
IS (acres) Hls (acres) IS (acres)
Private’ 20 (+1) 187-325 (+14) 24 (+1) 251-275 (+14) 24 (+1) 233-244 (+14)
Federal 0.4 1 1.0 9.7 0.8 0.7
BPA 0.4 1 0.5 0.7 0.5 0.7
USFS 0 0 0.5 9.0 0.3 <0.1
Tribal 0 (] 1.1 9.0-9.8 1.6 0.8-1.3
Warm Springs 0 0 0.6 0-0.8 0.6 0.8
Yakama 0 0 0.5 9 1.0 0-0.5
State’ 5.1 (+1) 31-92 (+14) 0 (+1) 0 (+14) 0.5 (+1) 9 (+14)
Parks 1.8 11-33 0 0 0 0
DNR* 3 (+1) 18-54 (+14) 0 (+1) 0 (+14) 0.5 (+1) 9 (+14)
WDFW 0.3 2-5 0 0 0 0
Total 27 233-432 27 m 28 ‘:::j:g
zra::f"a' Scenic 9.5 72119 5.5 40-43 7.5 15

Note: An additional 1 mile of line and 14 acres of right-of-way would be needed for the last portion of the route going into the Knight
Substation Site for all three route alternatives, which would be added to the private lands category for Site 1 and State DNR lands category
for Site 2. Substation site acreages are not included (see Knight Substation Options in this section).

As with all the action alternatives, the right-of-way for the West Alternative would occupy more acres of
private land than any other land use category. The West Alternative also would occupy the most
acreage of state-owned land; about 31-106 acres of state land would need to be acquired for the
transmission line right-of-way, depending on the line option and whether the route would go to
Substation Site 1 or 2. Since the West Alternative would not cross tribal trust land, no right-of-way
would be required across tribal land with this alternative. The only right-of-way across federal land
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under the West Alternative would be located on the BPA-owned land that surrounds Big Eddy
Substation.

The West Alternative would have the longest amount of proposed line in the National Scenic Area;
about 9.5 miles of line, which would require about 72-119 acres of new right-of-way. See Chapter 7,
National Scenic Area Standards, for amounts of impact on the land uses within the National Scenic Area,
and a discussion of project consistency with National Scenic Area land use designations crossed by the
West Alternative.

Table 3-3. Permanent Access Road Miles by Land Ownership and Action Alternative

West Alternative Middle Alternative East Alternative
Landowner | New Lég?s rt?r?ge Total New LEjggt?r?g Total New Lé)p()%rt?rc]ige Total
Private 1715 1110 28 25 17 1511 32 28 1315 1410 27 25
Federal 10 <010 10 31 <011 32 1.80.5 041 222
BPA 10 <010 10 203 <011 213 [+703 <011 171
USFS 0 0 0 1 <610 1 8:10.2 0.4 8-50.6
Tribal 0 0 0 0.9 0:80.7 1716 | 131 272 43
Warm 0 0 0 0.4 6504 690.8 0.4 6504 690.8
Springs
Yakama 0 0 0 0.5 0.3 0.8 0.90.8 221 312
State 43 5 98 0.70 810 680 |0.80.2 810 68:90.2
Parks 1 2 3 0 0 0 0 0 0
DNR 32 3 65 6870 810 880 |[6:80.2 610 690.2
WDFW <0.1 0 80.1 0 0 0 0 0 0
Agriculture

The West Alternative would impact lands classified as farmlands of statewide importance and prime
farmland. The tower and road footprints would remove about 38-51 acres of farmlands of statewide
importance in Klickitat County, which is about 0.04 percent of land in this classification in the county,
and about 4 acres in Wasco County, which is less than 0.001 percent of land in this classification in the
county. Impacts to prime farmland would be about 12 acres in Klickitat County, which is less than

0.01 percent of land in this classification in the county, and about 1 acre in Wasco County, which is less
than 0.3 percent of land in this classification in the county.

About 78-95 83—100 acres of rangeland would be removed from use due to tower footings and access
roads (see Table 3-4), and an additional 33—-84 acres of rangeland would be temporarily disrupted during
tower construction.

About 30-12 6-8 acres of nonirrigated cropland would be permanently taken out of production by
tower footings and access roads, with an additional 26-2% 11-15 acres temporarily impacted during
construction. For options in which the proposed line would parallel the existing Chenoweth-Goldendale
line, the towers would not be next to each other because the span length of the proposed line would be
longer than that of the wood-pole line. Towers would be staggered, which would create more obstacles
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to farm around. For options in which the wood-pole line would be removed, existing farming conditions
could actually be improved because, although the footprint of the proposed tower would be larger than
the existing wood-pole line, the proposed line may be able to span fields more easily. In addition, for
options that include the removal of the existing line Chenoweth-Goldendale line (about 16 miles), about
1.5 acres now used for the footprint of the existing towers (about 0.01 acre per tower) could either be
farmed or reused for the new tower construction.

Table 3-4. Impacts on Land Use by the West Alternative

Permanent Impacts Temporary Impacts
Upgraded Total Total
New . Permanent Temporar Temporar
Towers'| _\° Existing ermane Towers®? | 'EMPoOrary |- lemporary
(acres) Roads Roads Impacts per (acres) Roads Impacts per
(acres) (acres) Land Use (acres) Land Use
(acres)* (acres)!

Irrigated 01-02 | ©30.1 0 0.50.2:0.3 0 0 0
Cropland
Nonirrigated 2-4 84 6302 10-126-8 7-127-11 94 16-2111-15
Cropland
Orchards/ 0 0.2 <0.1 6.20.3 0 05 05
Vineyards
Rangeland 11-28 52 1520 78-95 83-100 33-84 0 33-84
Conservation/
Recreation/ 3-9 1138 810 23-2921-27 9-27 0 9-27
Preserve
Totals by Type 112-137
— 16-41 2964 3530 111136 48-122 9 57-131
::‘::"a' Scenic 6-14 2322 2330 52-60 58-66 17-41 1 18-42

! Impacts are presented as ranges from all possible tower options. Deuble-circuit-options-would-have-the-greatest-impactsfrom-towers
The upper end of each range reflects the double-circuit options, but does not reflect removal of the existing line, which would remove
existing tower footprint impacts by a total of about 1.5 acres for the West Alternative.

>The “Temporary Tower Impacts” column provides the total of the temporary tower construction impacts and removal of existing towers
when applicable).

The small amount of irrigated cropland found along the West Alternative at line mile W21.5 would
potentially be impacted by about 83 0.1 acre of new access road. Irrigation would likely be able to
continue under the right-of-way without reconfiguration as the existing Chenoweth-Goldendale line
already crosses the area.

Other agricultural impacted would include an orchard near line mile W1 and a vineyard between line
miles W4 and W5. About 5 poplar windbreak trees would have to be removed where the line would
cross over the orchard. The gap in trees could affect the orchard through increased exposure, but would
not be on a side that sustains heavy winds. The vineyard could be impacted by about 8:2 0.3 acre of
access road, but no plants would be removed.

Residences

The West Alternative would pass within 800 feet of 17-24 houses (see Appendix B). There are no
houses within the proposed right-of-way, so none would need to be removed or relocated. However, in
Oregon at line mile WO0.5 a large outbuilding within the existing easement could potentially need to be
relocated depending on whether the existing easement could be adjusted. About four houses would be
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within 300 feet of the new line, which could mean that the right-of-way would pass through parts of the
property used for residential purposes. Some of these houses have the existing Chenoweth-Goldendale
line encumbering the properties. About line mile WM25.5, a house within 330 feet of the proposed line
would likely have residential uses impacted (no buildings, tall trees, etc.) by a new 150-foot wide right-
of-way. Impacts to these properties would be less for the options that would use the existing right-of-
way with a 50-foot wide addition (Options 2, 3, 5), than for the options that would parallel the existing
Chenoweth-Goldendale line (Options 1 and 4) that would require an additional 150-wide right-of-way.

The West Alternative would also cross 17 of the 20-acre parcels being sold as residential lots along the
Little Klickitat River from about line miles W17.5-21.5 (see parcel divisions on Map 3-1). These
properties are presently encumbered by the existing Chenoweth-Goldendale line and the amount of
additional encumbrance would depend on the option — less for Options 2, 3, and 5 and greater for
Options 1 and 4.

During construction, noise and dust could impact residents in the area to some extent, with greater
impacts the closer a home is to the proposed tower or road work.

Conservation, Recreation, and Preserve

The West Alternative would impact the most parks, preserves, and conservation lands of the route
alternatives. About 23—-29 21-27 acres of land managed for conservation or recreation would be
converted to tower footings and access roads (Table 3-4) and another 9-27 acres would be temporarily
disrupted due to construction.

The West Alternative would require the installation of about 10 towers and 2 miles of line in Columbia
Hills State Park and in the adjacent Columbia Hills Natural Area Preserve. In addition, new roads would
be required and existing BPA roads that access the existing Chenoweth-Goldendale line through these
areas would be upgraded (widened, bladed, graveled). The towers and roads would be located such
that they would not impact the function of either the park or preserve; facilities would not be affected
and recreational activities would not be restricted. However, because the proposed line would add an
industrial, human-made element to the area, there would be experiential impacts to recreationists (see
Section 3-2 Visual Resources). In addition, the proposed line would impact areas within both the park
and preserve that support sensitive native plants and wildlife habitat and are managed for protection
and enhancement of these natural environments (DNR 2006; Washington State Parks and Recreation
Commission 2003). Impacts to these environments would also affect research and education functions
of both the park and preserve. Towers and roads would remove some sensitive plant species
designated for protection (see Section 3-3 Vegetation and Section 3-6 Wildlife for more information).

About 0.25 mile of the West Alternative would cross a corner of the Eckton Ranch conservation property
near line mile W18. At least one tower and some access road work would be required on the property.
Tower options 1 and 4 (alignment parallel to the existing line) would remove about 10 ponderosa pine
trees in this location, whereas Options 2, 3, and 5 would not remove any trees. No sensitive plant
species or habitat would be affected on this property and agricultural uses would be able to continue,
though with some additional obstacles (especially for Options 2, 3, or 5).

The WDFW land crossed by the West Alternative at line mile W11 would likely have one tower and
about 0.25 mile of right-of-way on the property. Although the proposed line would encroach on the
conservation use of this area, the one special-status species found in this area would not be impacted
(see Section 3-3 Vegetation).

Although the West Alternative would cross the Klickitat Trail at Swale Creek (near line mile W11) and
parallel the trail (within about 500 feet) for about 0.3 mile, the trail would remain unaltered. However,
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the proposed line would create experiential impacts to hikers and bikers along this short segment of
trial, degrading their experience of the natural environment.

There would be no functional impacts to informal recreational uses (biking, swimming, hunting, etc.)
along the West Alternative, but the recreational experience of those participating in these activities in
the vicinity likely would be affected by the presence of the proposed new line.

The quiet and scenic landscape of the recreational areas crossed would be disturbed by construction
activities, but facilities would still be accessible.

In summary, the West Alternative would remove acreage from range and crop land, but use could
continue; slightly impact an orchard and not substantially impact a vineyard; restrict residential use in
the right-of-way, but not remove any homes; and impact conservation efforts of the Columbia Hills State
Park and the Columbia Hills Natural Area Preserve by permanently removing sensitive species
designated for conservation. Although all land uses would be impacted, most are abundant in the
surrounding area. Because the Columbia Hills State Park and the Columbia Hills Natural Area Preserve
are designated to protect established resources specific to that area, impacts would be great.

Therefore, overall impacts of the West Alternative on land use would be moderate-to-high.

Although still a moderate-to-high impact, the option that would remove the existing wood-pole line and
use single-circuit towers in the existing alignment (West Option 3), would have the least impact of the
tower options because it would have a smaller tower footprint, require the least amount of additional
right-of-way, lessen the number of towers to navigate around during farming activities, and allow
returned use of fields and grazing where the wood-pole structures are currently located. The options
that would parallel the existing Chenoweth-Goldendale line (West Options 1 and 4) would have the
greatest impact because they would require the greatest amount of new right-of-way and would create
staggered towers across agricultural fields. The amount of impacts of West Options 2, 5, and 6 would be
between these options.

Middle Alternative

The Middle Alternative would follow existing BPA right-of-way for about 9 of its 27 miles. Between

284 and 309 acres of new right-of-way easement would be acquired (see Table 3-2); 284 acres for the
option that would rebuild the existing Harvalum-Big Eddy line with double-circuit towers (Option 3),
309 acres for the option that would parallel that line (Option 1). Acreage for Option 2 (which is a mix of
the single and double-circuit towers along the existing lines) falls between these two acreages. Even if
the line paralleled the Harvalum-Big Eddy line, there is vacant adjacent easement and only 12.5 feet of
additional right-of-way width would be required. The remainder of the Middle Alternative would
require a new 150-foot-wide right-of-way. Easements would also be acquired for new access roads (see
Table 3-3).

For the route adjustment at line miles ME6-8, new right-of-way would need to be acquired and the
existing right-of-way would be abandoned. There would be no overall change in the amount of
easement BPA would hold.

As with all the action alternatives, the right-of-way for the Middle Alternative would occupy more acres
of private land than any other land use category. The Middle Alternative would not occupy any state-
owned land if the route goes to Substation Site 1; if the Middle Alternative goes to Substation Site 2, the
transmission line right-of-way would occupy 14 acres of easement across state land. About 0.6 miles of
the Middle Alternative would cross Warm Springs Tribal trust land; about 12.5 feet of additional right-of-
way (0.8 acres) would be occupied for options that parallel the existing line in this area (Options 1 and
2). In Washington, about 0.5 miles of Yakama Tribal trust land would be crossed where there is no

3-16 Big Eddy-Knight Transmission Project Final EIS
July 2011



3.1 Land Use and Recreation

existing line, requiring about 9 acres of new right-of-way. Federal land that would be crossed includes
BPA-owned land surrounding Big Eddy Substation and about 0.5 miles of USFS land. There is no existing
line across this USFS land, so about 9 acres of right-of-way would be obtained.

The Middle Alternative would have the shortest amount of proposed line in the National Scenic Area;
about 5.5 miles of line would require about 40-43 acres for new right-of-way. See Chapter 7, National
Scenic Area Standards for acreages of impact on the land uses within the National Scenic Area and a
discussion of project consistency with National Scenic Area land use designations crossed by the Middle
Alternative.

Agriculture

The Middle Alternative would impact lands classified as farmlands of statewide importance and prime
farmland. The tower and roads footprints would remove about 23 acres of farmlands of statewide
importance in Klickitat County, which is less than 0.005 percent of land in this classification in the
county, and about 8 acres in Wasco County, which is less than 0.002 percent of the land in this
classification in the county. Impacts to prime farmland would be about 15 acres in Klickitat County,
which is about 0.01 percent of land in this classification in the county, and about 3 acres in Wasco
County, which is about 0.8 percent of land in this classification in the county.

About 73—74 74-75 acres of rangeland would be removed from use for tower footings and access roads,
and an additional 31-47 acres of rangeland would be temporarily disrupted during project construction
(see Table 3-5).

The Middle Alternative would impact the most cropland of all the route alternatives. About 24-25
20-21 acres of nonirrigated cropland would be permanently taken out of production by tower footings
and access roads, and another 25—27 29-31 acres of nonirrigated cropland would be temporarily
disrupted during project construction. The small amount of irrigated cropland found along the Middle
Alternative at line mile WE21.5 (the same irrigated land that the West Alternative would impact), would
potentially be impacted by about 8:5 0.2—0.3 acre of new access road. Irrigation would likely be able to
continue under the right-of-way without reconfiguration because the Chenoweth-Goldendale line
already crosses the area.

The orchards crossed by the Middle Alternative near Big Eddy Substation would have a portion of a
tower and some road within the vicinity, but no orchard trees would be removed because the line would
be designed to span the orchard.

For options that would remove existing towers (the first 9 miles of line), about 2 acres, how used for the
footprint of the existing towers, could be planted and farmed or used for grazing.

The potential route adjustment at line miles ME6-8 would impact the same type of crop land use, but
would have a smaller footprint impact by about 0.2 acre because the route adjustment would require
one less tower.

Residences

The Middle Alternative would pass within 800 feet of 42-46 houses (see Appendix B); most are either in
Oregon or in Wishram, Washington. There are no houses within the proposed right-of-way, so none
would be removed. About three—five houses would be within 300 feet of the new line, which could
mean that the line would pass through parts of the property used for residential purposes. All but one
of these houses has the existing Harvalum-Big Eddy line encumbering the properties, so no additional
right-of-way restrictions would be imposed for the option that would rebuild the existing line as double-
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circuit (Middle Option 3) within the existing right-of-way. For options that would parallel all or portions
of the existing Harvalum-Big Eddy line (Middle Options 1 and 2), an additional 12.5-foot width of new
right-of-way would impose new land use restrictions to these properties. At about line mile WM25.5, a
house within 330 feet of the proposed line would likely have residential uses impacted (no buildings, tall
trees, etc.) by a new 150-foot wide right-of-way.

Table 3-5. Impacts on Land Use by the Middle Alternative

Permanent Impacts Temporary Impacts
Total Total
Upgraded
1| New o Permanent 12 | Temporary | Temporary
Towers Existing Towers
Roads Impacts per Roads Impacts per
(acres) Roads (acres)
(acres) Land Use (acres) Land Use
(acres) 1 1
(acres) (acres)

Irrigated 01-0.2 | 630.1 0 0.5 0.2-0.3 0.4-0.6 0 0.4-0.6
Cropland o
Nonirrigated 4-5 1610 56 24-2520-21 | 13-1613-15 | 4216 25-2729-31
Cropland
Orchards/ 01-02 | 040 0 0.2030.1-0.2 | 04-05 04 0.4-0.54
Vineyards -
Rangeland 11-12 4244 2119 73-74 74-75 31-47 0 31-47
Conservation/ 0.3 230 0 303 0.8 0 0.8
Recreation
UELEL LIS 16-18 6054 2526 101-103 96-98 46-64 1320 58-76 66-84
of Impact
Nat".’"a' 3-4 1421 620 23-24 44-45 10-15 14 11-16 14-19
Scenic Area

! Impacts are presented as ranges from all possible tower options. Double-circuit options would have the greatest impacts from towers,
The upper end of each range reflects the double-circuit options, but does not reflect removal of the existing line, which would remove
existing tower footprint impacts by a total of about 2.0 acres for the Middle Alternative.

*The “Temporary Tower Impacts” column provides the total of the temporary tower construction impacts and removal of existing towers
(when applicable).

The Middle Alternative would also cross five 20-acre parcels being sold as residential lots along the Little
Klickitat River from about line miles M20.5-21.5. These properties are presently encumbered by the
existing Chenoweth-Goldendale line and the amount of additional encumbrance would depend on the
option — less for Options 2, 3, and 5 and greater for Options 1 and 4.

During construction, noise and dust could impact residents in the area to some extent, with greater
impacts the closer a home is to the proposed tower or road work.

Conservation and Recreation

About 3 0.3 acres of USFS land managed for conservation and dispersed recreation would be impacted
by a tower and new access road along the Middle Alternative, with an additional 0.8 acre of temporary
impacts from tower construction. No special-status species, priority ecosystems, wetlands, or streams
would be impacted on this property, so impacts to conservation efforts would be minimal. No
recreation facilities would be affected. Dispersed recreation on this property, or elsewhere along the
Middle Alternative (including uses on the Columbia River or areas near the Little Klickitat River) would
not be impacted functionally, but those participating in those activities may be affected by the presence
of the line.
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In summary, because the Middle Alternative would remove acreage from range and crop land, but use
could continue; would have little impact to residential use because the line would mostly pass homes in
existing right-of-way and no structures would be removed; and would have minimal effects on
conservation efforts on USFS land, the overall impacts of the Middle Alternative on land use would be
low-to-moderate.

Impacts of Middle Option 3 (removing the existing Harvalum-Big Eddy line and including it on double-
circuit towers with the proposed line) would have a larger initial disturbance impact than the other two
options, but would affect fewer acres by combining existing facilities and requiring less new right-of-
way. Though still a low-to-moderate impact, Middle Option 1 would have the most impact of the three
options because it would place an additional footprint adjacent to existing lines and require a slightly
larger right-of-way. Impacts from Middle Option 2 would fall between Options 1 and 3.

East Alternative

The East Alternative would follow existing BPA right-of-way for about 14 of its 28 miles. Between
258-269 acres of new right-of-way easement would be acquired (see Table 3-2): 258 acres for the
option that would rebuild the existing Harvalum-Big Eddy and McNary-Ross lines with double-circuit
towers (Option 3), and 2 acres for the option that would parallel that line (Option 1). Acreage for Option
2 (which is a mix of the single and double-circuit towers along existing lines) falls between the two
acreages given. Even if the line paralleled the two existing lines, there is vacant easement adjacent to
the existing lines, only 12.5 feet of additional right-of-way would be needed along the Harvalum-Big
Eddy line, and no new right-of-way would be needed along the McNary-Ross line. The remainder of the
East Alternative would require a new 150-foot wide right-of-way. Easements would also be acquired for
new access roads (see Table 3-3).

As with all the action alternatives, the right-of-way for the East Alternative would occupy more acres of
private land than any other land use category. The East Alternative occupy between 9 and 23 acres of
state-owned land depending on whether the route would go to Substation Site 1 or 2. As with the
Middle Alternative, the East Alternative would cross about 0.6 miles of Warm Springs Tribal trust land
and about 12.5 feet of additional right-of-way (0.8 acres) would be required for options that parallel the
existing line in this area (Options 1 and 2). In Washington, about 1 mile of Yakama Tribal trust land
would be crossed where there is no existing line, requiring about 0.5 acres of new right-of-way for
Options 1 and 2, and no new right-of-way for Option 3. Federal land that would be crossed includes
BPA-owned land surrounding Big Eddy Substation and about 0.3 miles of USFS land. No new right-of-
way would be obtained across this USFS land because the existing corridor could accommodate either a
new parallel single-circuit line or a rebuild of the existing line to double-circuit.

The East Alternative crosses the National Scenic Area for 7.5 miles and would require the least amount
of new right-of-way within the National Scenic Area (1-5 acres). See Chapter 7, National Scenic Area
Standards for acreages of impact on the land uses within the National Scenic Area and a discussion of
project consistency with National Scenic Area land use designations crossed by the East Alternative.

Agriculture

The East Alternative would impact lands classified as farmlands of statewide importance and prime
farmland. The tower and roads footprints would remove about 25 acres of farmlands of statewide
importance in Klickitat County, which is about 0.005 percent of land in this classification in the county,
and about 8 acres in Wasco County, which is less than 0.002 percent of the land in this classification in
the county. Impacts to prime farmland would be about 9 acres in Klickitat County, which is about
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0.007 percent of land in this classification in the county, and about 3 acres in Wasco County, which is
about 0.8 percent of land in this classification in the county.

About 8183 86—88 acres of rangeland would be removed from use due to tower footings and access
roads, and an additional 33—67 acres of rangeland would be temporarily disturbed during project
construction (see Table 3-6).

Table 3-6. Impacts on Land Use by the East Alternative

Permanent Impacts Temporary Impacts
Total Total
Upgraded
1| New o Permanent 12 | Temporary | Temporary
Towers Existing Towers
Roads Impacts per Roads Impacts per
(acres) Roads (acres)
(acres) Land Use (acres) Land Use
(acres) 1 1
(acres) (acres)
Irrigated 0.1 6401 | 0302 0.80.4 0.4 60.1 0.40.5
Cropland
Nonirrigated 56 124 053 17-1812-13 15-21 1819 33-39 34-40
Cropland
Orchards/ 0.1-02 | 630 0 02-030.1-02 | 0.4-12 06 041267
Vineyards
Rangeland 11-13 3945 3130 81-83 86-88 33-67 0 33-67
Conservation/ | o, , | g5 10 20.1-0.2 0.4-13 0 0.4-13
Recreation
Total by Type
of Impact 17-19 5249 33 102-104 99-101 49-91 1824 67-108 73-115
National
- 4-7 12 20 36-39 13-43 14 14-44 17-47
Scenic Area

" Impacts are presented as ranges from all possible tower options. ireui i i ;
The upper end of each range reflects the double-circuit options, but does not reflect removal of the existing line, which would remove

existing tower footprint impacts by a total of about 3.5 acres for the East Alternative.

? The “Temporary Tower Impacts” column provides the total of the temporary tower construction impacts and removal of existing towers
(when applicable).

The East Alternative would impact about 37—18 12-13 acres of nonirrigated cropland for tower footings
and access roads, and another 33—-39 34—40 acres would be temporarily disturbed during project
construction. The small amount of irrigated cropland found along the East Alternative at line mile E23
would potentially be impacted by about 8-8 0.4 acre of towers and access roads and an additional

64 0.5 acre would be temporarily disturbed. Irrigation equipment may need reconfiguration to
continue to operate under the line.

As with the Middle Alternative, the orchards crossed by the East Alternative near Big Eddy Substation
would have a portion of a tower and some road within the vicinity, but no orchard trees would be
removed because the line would be designed to span the orchard.

For options that would remove existing towers (the first 14 miles of line), about 3.5 acres, now used for
the footprint of the existing towers, could be planted and farmed or used for grazing.

As with the Middle Alternative, the potential route adjustment at line miles ME6-8 would impact the
same type of crop land use, but would have a smaller footprint impact by about 0.2 acre because the
route adjustment would require one less tower.
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Residences

The East Alternative would pass within 800 feet of 39—42 houses (see Appendix B). As with the Middle
Alternative, most of these houses are either in Oregon or in Wishram, Washington. There are no houses
within the proposed right-of-way, so none would be removed. About three—five houses would be within
300 feet of the new line, which could mean that the line would pass through parts of the property used
for residential purposes. All but one of these houses has the existing Harvalum-Big Eddy line
encumbering the properties, so no additional right-of-way restrictions would be imposed for the option
that would rebuild the existing line as double-circuit (East Option 3) within the existing right-of-way. For
options that would parallel all or portions of the existing Harvalum-Big Eddy line (East Options 1 and 2),
an additional 12.5-foot wide right-of-way would impose new land use restrictions on these properties.
At about line mile E27, a house within 330 feet of the proposed line would likely have residential uses
impacted (no buildings, tall trees, etc.) by a new 150-foot wide right-of-way.

During construction, noise and dust could impact residents in the area to some extent, with greater
impacts the closer a home is to the proposed tower or road work.

Conservation and Recreation

The East Alternative would impact about 2 0.1-0.2 acres of USFS conservation land due to tower and
access road work, with an additional 0.4-1.3 acres of temporary impacts from tower construction. The
impacts would be on land already encumbered by the existing right-of-way and would not affect any
special-status species or ecosystems. No recreational facilities would be affected. Dispersed recreation
on this property, or elsewhere along the East Alternative (including uses on the Columbia River or areas
near the Little Klickitat River) would not be impacted functionally, but those participating in those
activities may be affected by the presence of the line.

The East Alternative would pass within about 0.25 mile of the Maryhill Winery and the Maryhill Museum
of Art on the opposite side of SR-14 (near line mile E13), but would not cross either property and would
have no permanent impact on their use. Temporary impacts would include those caused by
construction activities, which would be perceptible to outdoor visitors for a short period.

Industrial

The East Alternative would cross through about 0.5 mile of the Windy Flats wind energy project where it
is on DNR property. The East Alternative is located so as to avoid impacts to wind turbines. The
proposed line would not preclude future wind development near the line as long as structures, including
blades, would not cross into the 150-foot right-of-way. Coordination with BPA would be necessary for
potential underground work within the right-of-way.

In summary, because the East Alternative would remove acreage from range and cropland, but these
uses could continue; there would be little impact to residential use because the line would mostly be in
existing right-of-way where it would pass homes in-existing-right-ef-way and no struetures building
would be removed; there would be minimal impacts on conservation efforts on USFS land, and wind
facilities would not be affected, impacts of the East Alternative on land use would be low-to-moderate.
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Knight Substation Options

Knight Substation Site 1
Altheugh-BRA-heeds-30-acresforknight-Substation,—at For Site 1, BPA would likely purchase 72 acres

(about 30 percent) of a 245-acre private agricultural property. This would create an 80-acre parcel that
would be owned by BPA, as 8 acres are already owned by BPA where its existing transmission lines cross
the property (see Table 3.6.1). The 80 acres would encompass most development needs (substation,
portions of new road, soil stockpile area, and staging areas), as well as extra purchased acreage. The
extra land would be purchased to avoid land-locking the current landowner.

Table 3-6.1. Impacts on Land Use by the Knight Substation Sites

Eacility Site 1 (acres) Site 2 (acres)
Property Purchase 80 30
Additional Permanent Impacts 6_31 6_72
Total Permanent Impacts3 86.3 36.7
Total Temporary Impacts’ 21 13

! Acreage outside 80-acre parcel that would be impacted by installation of a new access road off Knight Road (4.6 acres), Klickitat County PUD
electrical lines (0.15 acres), and dead-end towers for overhead ground wire (1.5 acres).

* Acreage outside 30-acre parcel that would be impacted by installation of a new access road off Knight Road (5 acres), Klickitat County PUD
electrical lines (0.15 acres), and dead-end towers for overhead ground wire (1.5 acres).

3 These are maximum potential permanent impacts. If some land is leased back for agricultural use, permanent impacts would be less.

* These are temporary impacts that occur outside the 80-acre and 30-acre parcels.

Site 1 weuld could permanently remove 72 up to 86.3 acres of land from its existing land use (mostly
cropland, with a small amount of rangeland). The substation parcel would remove 80 acres of
nonirrigated cropland from grain production, impacting land that is classified as prime farmland.
However, BPA may lease out portions of the unused land for agricultural use. A substation access road
from Knight Road would permanently remove an additional 4.6 acres of agricultural land from use (the
road would impact a total of 6 acres, but 1.4 acres of it would be on the 80-acre parcel). Overhead
ground wire and associated counterpoise needed on the Wautoma-Ostrander line about 1 mile out from
either side of Knight Substation would require two new dead-end towers, which would permanently
impact 1.5 acres —about 0.75 acre of agricultural land and 0.75 acre of rangeland.

Klickitat County PUD substation electrical service would follow about 0.5 mile of Knight Road county
right-of-way from Pine Forest Road. The 30 wood poles required could permanently remove about

0.15 acre of agricultural land from production, but would likely be at the edge of fields such that no
agricultural land would be impacted. As the PUD line turned west off Knight Road toward the substation
sites, it would likely be buried alongside the proposed substation access road and would not impact any
land beyond that described for the road.

Construction of the substation at Site 1 would temporarily impact about 21 acres of land outside the
80-acre parcel. If a 1-mile temporary access road from Hill Road is needed for substation construction
on Site 1, about 6 acres of agricultural land and 2 acres of rangeland would be temporarily impacted
outside the parcel. This area would be within the BPA fee-owned right-of-way of the Wautoma-
Ostrander and Bonneville-Midway transmission lines that run through the area, but much of this is
leased to the adjacent landowner for agriculture. The road could further impact fields by temporarily
dissecting fields or cutting-off corners of fields from use. In addition, counterpoise installation on the
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Wautoma-Ostrander line would temporarily impact about 9 acres of agricultural land and 4.3 acres of
rangeland outside Site 1.

Temporary construction impacts would include noise and dust during the 20 months it is expected to
take for substation construction. However, Site 1 is surrounded by farmland, with no houses in the
vicinity, so disturbance would be limited to drivers passing on Knight Road about 0.5 miles to the east.

Overall, impacts to Site 1 would be moderate. Assuming BPA does not lease the excess property for
agricultural use, Site 1 would convert up to 86.3 acres of prime farmland to nonagricultural use. If
excess property is leased back for agricultural use, about 28 acres would be permanently impacted.
About 21 acres of mixed agriculture and rangeland would be temporarily impacted by the temporary
road and counterpoise installation.

Knight Substation Site 2

Site 2 would permanently remove up to 36.7 acres of land from its existing land use (mostly cropland,

with a small amount of rangeland). BPA would likely purchase 30 acres (6 percent) of 544 acres of State
Trust Land, removing the 30 acres from potential grain production (it is currently fallow) and impacting
prime farmland. Dispersed recreation that may occur locally-would also be eliminated from the this
30-acre area. the-substation-weuld-eceupy. Placement of the substation at Site 2 may also cut off the
top portion of the DNR land from practical use. An access road to the site would be from Knight Road
and would permanently remove an additional 5 acres of agriculture land from use on the northern
portion of DNR property.

Permanent impacts from the ground wire dead-end towers (1.5 acres) and Klickitat County PUD
electrical service (0.15 acres) would be the same as describe for Site 1.

Construction of the substation at Site 2 would temporarily impact about 13 acres outside the 30-acre
parcel. Temporary impacts would be due to the counterpoise installation on the Wautoma-Ostrander
line as described for Site 1.

Site 2 is surrounded by farmland, although it is closer to Knight Road than Site 1, with no homes in the
vicinity. On the east side of Knight Road, there are 28 5-acre residential parcels for sale-beirgseold-as
residential; in the unlikely event that homes were built prior to a proposed substation at Site 2,
construction activities would disturb residents for the 20-month construction period. Drivers on Knight
Road would also be slightly impacted by construction activities.

Overall, impacts of using Site 2 would be moderate. About 36.7 38 acres of prime farmland would be
converted to a nonagricultural use and about 13 acres would be temporarily impacted.; and-a+relatively

shoert-0-25-road-weould-bereguired; itis Itis also possible that the property north of the substation

would be difficult to continue farming and dispersed recreation would be slightly limited.

Fiber Optic Cable Bptiens and Wautoma Substation

For the fiber optic cable Loop Back Option, no impacts on land use and recreation would occur other
than those already described for each action alternative because this option would place the fiber optic
cable on the same towers as the proposed transmission line. Potential land use and recreation impacts
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of the fiber optic cable Wautoma Option and the expansion of BPA’s Wautoma Substation are described
in Section 3.15 Fiber Optic Cable Bptions and Wautoma Substation.

3.1.3 Mitigation Measures

The following mitigation measures have been identified to reduce or eliminate adverse impacts on land
use and recreation. All mitigation measures would be implemented prior to, during, or immediately
after construction of the project unless otherwise noted.

® Provide a schedule of construction activities to all landowners that could be affected by
construction.

e Limit construction to daylight hours, minimizing disturbance to those residents who work
during the day.

e Compensate landowners for any new land rights required for right-of-way or access road
easements.

e Compensate landowners for any damage to property during construction.

e Compensate landowners for reconfiguration of irrigation systems due to placement of
towers or access roads.

e Restore compacted cropland soils te as close as possible to preconstruction conditions using
tillage.

e Do not allow mixing of excavated material with topsoil outside of tower footprint on farms
or croplands.

e Work with landowners to determine mitigation measures needed to maintain CRP
conservation status, if needed.

e Follow applicable goals and objectives of the National Scenic Area Management Plan with
guidance from the USFS and CRGC in the National Scenic Area.

e Reseed disturbed areas (see mitigation measures in Section 3.3 Vegetation).

e Implement measures to reduce the possible spread of noxious weeds (see mitigation
measures in Section 3.3 Vegetation).

e Implement measures to control dust (see mitigation measures in Section 3.4 Geology and
Soils)

e Implement measures to control construction noise (see mitigation measures in
Section 3.11 Noise).

e Install gates, barriers, and postings Minimize-oreliminatepublicaccess-toprojectfacilities
through-pestings-andinstatation-of gates-and-barriers at appropriate access points, and at

the landowner’s request, to minimize or eliminate public access to project facilities.

3.1.4 Unavoidable Impacts Remaining after Mitigation

Under any of the action alternatives, portions of a new transmission line would be introduced to areas
where such infrastructure does not currently exist. Existing land uses in these locations would be
altered by the placement of transmission towers, access roads, and right-of-way restrictions.
Construction of Knight Substation would permanently reduce the agricultural capacity of the property
on which it would be located.
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3.1.5 No Action Alternative

The No Action Alternative would have no impact on land use because no new transmission lines, towers,
and substations would be constructed. Impacts from operation and maintenance of existing lines and
substations would continue unchanged.
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3.2 Visual Resources

This section describes the scenic resources within the project area and how the project alternatives
could affect these resources.

3.2.1 Affected Environment

The scenic resources in the area are high quality and include the Columbia River and National Scenic
Area, recreational areas and trails, historic and scenic highways, the rural pastoral landscape in the
Klickitat County plateau, and views of Mount Hood and Mount Adams. The action alternatives all begin
within the National Scenic Area in Oregon (see Map 3-2). The purpose of the National Scenic Area is to
protect and enhance the scenic, cultural, recreational and natural resources of the Gorge while allowing
compatible growth to occur in existing urban areas (USFS 2010). For that reason, development through
this area is of concern to those that oversee its protection, including the CRGC and USFS.

After exiting Big Eddy Substation, each alternative travels through the National Scenic Area and then
crosses the Columbia River, either near The Dalles (West Alternative) or about 6 miles to the east
(Middle and East alternatives). Each alternative travels through the National Scenic Area for several
more miles, climbing up and over the Columbia Hills ridgeline in Washington. The hills are marked by
sculpted terrain, rock outcrops, grasses, and shrubs. Descending down the north side of the Columbia
Hills, the alternatives cross a gently rolling agricultural plateau for several miles before crossing the Little
Klickitat River and some forested ravines — at different points, depending on the alternative.

After crossing the Little Klickitat River, the alternatives continue north to the Knight Substation area,
where the terrain becomes more variable. Just north and east of the substation sites the forested
foothills of the Simcoe Mountains begin. Terrain and trees limit or block views of the project from areas
farther north.

Where the alternatives traverse the Klickitat County plateau, views can be expansive and include Mount
Adams to the northwest and Mount Hood to the south.

Observers of this environment include local residents and business owners, recreationists using area
parks and trails, and motorists, including those traveling on the area’s scenic highways. There are many
parks, trails and highways in or near the project area with extensive, high-quality viewsheds (observable
near and distant scenery from a specific location). (See Table 3-7 for a list of parks, trails, and highways,
listed from south to north.)

Likewise, some local residents and business owners have expansive views of either the National Scenic
Area, the rolling Klickitat County plateau and/or nearby peaks. Throughout the area, many residents live
on large, rural properties. Some county residents live in rural unincorporated communities such as
Celilo and Biggs in Oregon, and Wishram and Centerville in Washington. A few also live or own land in
one of several existing and future large-lot residential subdivisions, such as River Crest, near the Little
Klickitat River in Washington. Urban areas near the project are The Dalles, Oregon and Goldendale,
Washington.
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Table 3-7. Parks,' Highways and Trails in or near the Project Area

Name

Location

Oregon Recreation Areas

Sorosis State Park

Off E. Scenic Drive in The Dalles, west of Big Eddy Substation.

Thompson State Park

North of US-30 in The Dalles, west of Big Eddy Substation.

Riverfront State Park

Along the Columbia River in The Dalles, west of Big Eddy Substation.

Seufert County State Park

Southeast of The Dalles Dam, west of Big Eddy Substation.

Celilo State Park

Along the Columbia River, east of The Dalles and Big Eddy Substation and west of
Celilo Village.

Deschutes River State Park

Off of Oregon SR-206, east of Celilo Village.

Washington Recreation Areas

Spearfish Lake/Little Spearfish Lake

Just north of the Columbia River northeast of The Dalles.

Hess Park

Northwest of The Dalles Dam, off Highway 197.

Columbia Hills State Park

Off Washington SR-14, east of Spearfish Lake. Includes Horsethief Lake and the
south portion of Dalles Mountain Ranch.

Columbia Hills Natural Area Preserve

The northernmost part of the Dalles Mountain Ranch (see above).

Avery Recreation Area

Off Washington SR-14 east of Columbia Hills State Park and about 2 % miles west of
Wishram.

Goldendale Observatory State Park

Off US-97 on a hilltop north of Goldendale.

Scenic Highways

-84°

Runs east-west along the Oregon side of the Columbia River, in the southern part of
the project area.

Historic Columbia River Highway
(Us-30)%

Runs east-west on the Oregon side of the river, roughly parallel with 1-84.

Columbia River Gorge Scenic Byway;
Lewis and Clark Trail Highway
(SR-14)?

Runs east-west along the Washington side of the Columbia River.

Yakama Scenic Byway; Journey
Through Time Scenic Byway (US-97)

Runs north-south outside the project area to the east.

.03
Trails

Riverfront Trail

A multi-use trail that begins at the Columbia Gorge Discovery Center in The Dalles
and ends at The Dalles Dam. It lies west of the project area.

Historic Lewis and Clark Trail

The Columbia River and surrounding gorge, through which the Lewis and Clark
Expedition traveled to reach the Pacific Ocean.

Historic Oregon Trail

Follows much the same route as the Historic Columbia River Highway (see above).

Klickitat Trail

A multi-use trail that runs through Swale Creek Canyon to Uecker Road west of
Centerville.

! For descriptions of parks, see Section 3.1 Land Use and Recreation.
? National Scenic Area Scenic Travel Corridor.

® This does not include undocumented trails that may be throughout the area.
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3.2.2 Environmental Consequences

General impacts that would occur for all action alternatives are discussed below, followed by impacts
unique to each alternative. The evaluation of visual impacts is generally based on methods and protocol
developed by the Federal Highway Administration, in combination with elements of other visual
resource assessment methods, including those of the USFS and the Bureau of Land Management. (See
Appendix C for more information about impact methodology.) Please see Chapter 7 for more discussion
about the proposed project’s consistency with National Scenic Area guidelines for visual resources.

Common Impacts

Potential visual impacts include temporary visual changes during construction and the overall
permanent visual changes caused by the presence of the towers, conductors, access roads, and
substation work. Visual quality and viewer sensitivity are combined to determine visual impacts.

Construction activities would create temporary changes in scenery by introducing helicopters, trucks
and heavy equipment such as cranes and bulldozers to the area. Construction activities would occur
over a 20-month period, during daylight hours. Construction crews would be working in localized areas
of the transmission line right-of-way and at the substations, and would be visible primarily to nearby
viewers or those with a direct line-of-sight. However, soil disturbance could be visible from a distance
until areas have been revegetated. Installation of towers by skycrane helicopter and stringing of the
conductor by helicopter would also be visible from a greater distance. The one or two temporary
staging areas that would be needed along or near the line to store materials, equipment and vehicles
would be visible to those in the immediate vicinity. The staging areas would likely be an existing
developed site or parking lot ranging from 5—15 acres, so no new areas would be developed.
Construction activities would have a low-to-moderate temporary visual impact for any of the action
alternatives depending on the location.

The permanent presence of lattice steel 500-kV towers would create an obvious human-made or
industrial element to the viewscape. Where the proposed line would parallel other transmission lines,
the proposed line would not be out of context. Where the line would create a new corridor, the
introduction of the line would degrade the natural visual quality of the area, although transmission lines
are typical in rural landscapes. Because there are few trees in the project area, foreground views of the
towers would be apparent because they could not be screened by vegetation (for example, there are
few ne trees along road sides to block views of towers crossing over a road). Middle ground views would
also be apparent, depending on the surrounding scenery and backdrop, but in the distance the towers
could blend in as there would be no clear-cut right-of-way swath to highlight the corridor from a
distance.

Because background Iandscape can be seen through the towers’ lattice steel towers-have-space

- W een; the towers would blend in with the
Iandscape from a distance when there is with a backdrop of hills or vegetation. Weather conditions,
such as fog and rain further obscure the ability to see the towers from a distance. The towers would be
more obvious on tops of hills or ridges where they would break the skyline. The galvanized steel towers
and the transmission line conductors would be treated to dull the shininess of the steel weu4d—appea4=

tmated—te—#edaee—the—shmmess—ef—t—he—me%aal Both the proposed single and doubIe circuit towers would
be larger than the existing transmission line structures along the project. In general, new towers would
range from 50-140 feet taller than existing BPA wood poles or lattice steel towers in the area. In most
cases, the use of taller double-circuit towers would include removing existing poles and towers, and
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would reduce the number of towers, sense of clutter, and the width of a given corridor, but would add
bigger, more obvious structures.

When transmission towers exceed certain criteria, such as height or proximity to airports, the Federal
Aviation Administration requires special tower lighting or markings to make them more visible to
airplane and helicopter pilots to prevent accidents. The FAA has determined that some towers Where
any-alternatives-would-run-near the Columbia Gorge Regional Airport in Dallesport and taller towers

that are on either side of the Columbia River where-towers-orconductors-would-exceed-height
restrictions,-the-FAA-would require areview-to-determine-whethertowersshould-be-marked marking

with lights. In add|t|on the conductors spanning the Columbia River would require marker balls. andfor

W - —Tower lights would be
wh|te during the day and red at night; some steady-burning and some flashing. Where towers and wires
require marking, their addition to the landscape would be more pronounced, both during the day and at
night.

Defining “ Sensitive Viewers”

The importance of a visual resource depends primarily on the sensitivity of the viewer, the
distance of the resource from the viewer, the diversity of landscape elements and the context in
which they are being viewed. Recreationists are generally highly sensitive to their surroundings,
which can include both near and distant scenery, depending on landscape, elevation and vistas.
Motorists can have variable sensitivity, partly because they must pay attention to the road and
partly because they are moving through the resource area (vs. being stationary). However,
motorists along scenic highways and National Scenic Area scenic travel corridors may have
higher sensitivity to their surroundings because of their expectations.

Similarly, residents can be variably sensitive, depending on the quality of views from their
properties. Rural residents, for example, may have longer viewsheds, i.e., more opportunities
for scenic views over fields or valleys, than those in more urban areas. At the same time these
residents often plant vegetation around the perimeters of their homes to provide privacy, shade
and windbreaks.

Most viewers of the action alternatives would be in sparsely populated rural areas. There are
only a few pockets of more urban populations. Neighborhoods close to the cores of these cities
and towns would have limited or no views of the alternatives because of other buildings, fences
and landscaping; dwellers on city outskirts or higher slopes may have some views of the
alternatives. In general, views of the alternatives depend on the viewer’s position in the
landscape, and terrain, vegetation, or existing infrastructure that can obscure views.

Residents and business owners within 800 feet of an alternative or who have expansive views of
areas an alternative would cross would be the most sensitive viewers, because of their extended
viewing of the project area and the value they may place on views from their homes and
businesses.

Access roads would also create a visual impact beth in the fore and middle ground as well as and in the
distance, depending on terrain. with-rew-roadspreducing New roads would produce a more evident
visual change than the upgrade of existing roads. Upgrading existing roads (widening, blading, and/or
gravel) would brighten the road, and would make them more visible from a distance than they may be
currently. Because temporary roads would be removed from crop lands after construction, they would
not create a permanent visual impact. Unlike transmission lines, which form straight lines and angles,
access roads can curve and follow terrain. In flat areas, roads are not seen as well from a distance, but
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on steep slopes, especially where cut and fill is needed, roads would likely appear more obvious unless
uneven terrain allows them to be hidden on the hillside. (See Appendix B for a map showing preliminary
road and tower locations along the action alternatives.)

Project-related work at Big Eddy Substation would have no impact on visual resources, because the new
equipment required would be within the existing substation yard and the area already has an industrial
look.

For all action alternatives, the visual impact of maintenance activities would be limited to people seeing
helicopters, trucks, and maintenance workers along rights-of-way. Maintenance activities would have
no-to-low temporary impacts on views, but would have a greater affect on recreationists seeking
natural landscapes away from human activity.

The visual impacts of each action alternative are discussed next. To assess these impacts, each
alternative was considered in three sections: the southern section, where the transmission line would
run from Big Eddy Substation and cross up and over the Columbia Hills (through the National Scenic
Area); the middle section, where the line would cross the arid Washington plateau and reach the Little
Klickitat River; and the northern section, where the line would run from the Little Klickitat River to the
Knight Substation sites.

West Alternative
Columbia Gorge and National Scenic Area Impacts

For its first 9.6 miles, as the West Alternative travels from Big Eddy Substation, over the Columbia River
and through the National Scenic Area, the line would be visible from portions of eight nine parks and
preserves, three scenic highways/corridors and some residences in The Dalles. (See Table 3-8 and

Map 3-2.) For most viewers, this section of the line would be seen in the middle or background, and
would be subordinate to other elements of the landscape. In a few locations, notably just below the Big
Eddy Substation in Oregon and where it crosses the northern portion of the Columbia Hills State Park
and the adjacent Columbia Hills Natural Area Preserve in Washington, it would be in the foreground
and/or would dominate the landscape, although the affected number of viewers would be limited.

Because the proposed line would run near the Columbia Gorge Regional Airport, several towers
between line miles W0-6.5 could require lighting and-pessiblypainting. Marker balls would be placed on
the line that spans the Columbia River between line miles W2-3. Marker-balls-may-alse-be-placed-onthe
Hine-thatspansFifteenmile-Creek—This would heighten visibility of the towers and lines during-the-day
and-atnight.

Several houses near Fifteenmile Creek in Oregon would have fore and middle ground views of at least
one tower and-markerbals{ifneeded) where the line-would-spanthecreek: (See Appendix B for a map
that shows house locations within about 800 feet of the proposed lines.) Also in this area, several
poplar trees used as windbreak trees for an orchard would be removed, which would be noticeable to a
few residents and travelers on Eightmile Road. (See Section 3.3 Vegetation, for a discussion about
vegetation and a list of areas where trees would be removed.)

Views of the line from Sorosis, Thompson, Riverfront, and Seufert parks in Oregon and Hess Park in
Washington would be distant and obscured by other human-made features as these parks are west of
the project with existing views of The Dalles Dam and US 197. Views would be intermittent from
Spearfish and Little Spearfish lakes because the terrain would block direct line-of-sight of the line. The
West Alternative would not be visible from Tom McCall Preserve (Rowena Plateau), a popular scenic site
west of the project area between Hood River and The Dalles, Oregon, because topography and
vegetation would obscure the view or towers would be so distant they would blend in.
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Table 3-8. Scenic and Populated Areas Impacted by Action Alternative®

Name West Middle East
Alternative Alternative Alternative
Sorosis State Park X
w
©
g Thompson State Park X
,E Riverfront State Park X
©
s Seufert County State Park X
()
: Celilo State Park X X
(o]
Deschutes River State Park X
" Spearfish Lake/Little Spearfish Lake X
©
Q
= Hess Park X
c
£ Columbia Hills State Park X
©
g Columbia Hills Natural Area Preserve X
]
g Avery Recreation Area X X
Goldendale Observatory State Park X X X
-84° X X X
2
E Historic Columbia River Highway (US-30) X
o0
T Columbia River Gorge Scenic Byway; Lewis and
2 Clark Trail Highway (SR-14) X X X
o
=
-:"E' Yakama Scenic Byway; Journey Through Time
Scenic Byway (US-97) X
Riverfront Trail X
) Historic Lewis and Clark Trail X X X
(4]
= Historic Oregon Trail X
Klickitat Trail X
The Dalles X
Celilo X X
%)
] .
& Biggs X
-
2 Wishram X3 X3
(T
§. Centerville X X
5 3 3 3
Goldendale X X X
Total Houses/Businesses within 800 feet* 17-24 42-46° 39-42°

! An “X” means some viewers at these locations may see towers if not obscured by vegetation, terrain or distance.
? Views from rest areas are unaffected; the closest one on -84 is 11 miles west of The Dalles; on SR-14 it is about 3 miles west of Lyle.

® Foreground and dominant Clese-and-direct views of towers for nearest residents.

Lower numbers are for double-circuit configuration; higher numbers for single-circuit.

® These numbers include 25 homes in Wishram.
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From The Dalles, viewers would not likely see the proposed towers leaving the Big Eddy Substation area.
Although two towers would break the skyline, there are many towers in this developed urban area and
the towers would be distant, so views would not be noticeably altered. Although the West Alternative
would cross the Columbia River where there are presently no transmission lines, the location is difficult
to see from The Dalles and SR-14 due to curves in the river, terrain, or distance. Motorists on -84 would
likely see towers on the Washington side of the Columbia River as they look north, but they would not
see towers on the Oregon side because they (towers) would be on a bluff above the interstate highway.

Where the West Alternative would run parallel to the Spearfish Tap 115-kV wood pole line (line

mile W3.5-5), and then parallel to or replace the Chenoweth-Goldendale 115-kV wood pole line

(line miles W6—22), the West Alternative’s new steel towers would be noticeably taller and more
industrial-looking than these existing rustic wooden structures, particularly to motorists or bicyclists
travelling on SR-14 (the Columbia River Gorge Scenic Byway and Lewis and Clark Trail Highway), and to
recreationists at the Dalles Mountain Ranch portion of the Columbia Hills State Park and in the Columbia
Hills Natural Area Preserve. Travelers would see the line as they approached where it crosses SR-14;
views of the towers would appear larger as viewers got closer until they passed underneath the line (see
Figure 3-1 for existing views and simulations of the proposed towers in the view; see Map 3-4 for photo
locations). Photo simulations show views about 3 to 5 years after construction. (See Appendix C for a
discussion about photo simulation methodology.) View duration for motorists would be less than

1 minute given speed, terrain and curves in the road. From SR-14, two towers of the West Alternative
would break the skyline to the south towards the Columbia River and four towers would break the
skyline to the north as they ascend the Columbia Hills (see Appendix C for skyline assessments from
SR-14). These towers would be more noticeable from a distance than these-towers with that-weuld

have landscape hils-in-the-background behind them.

Expansive views of the Columbia Gorge from these areas would be marred in the foreground by the
steel towers (see Figures 3-2 and 3-3). Middle ground views would be less dominant, as the eye is
drawn to the surrounding view of the gorge. The removal of the existing wood-pole line would help
lessen the visual impact slightly if it were replaced with the single-circuit tower. The larger, more
complicated double-circuit towers would have an overall greater visual impact than the single-circuit
towers and would dominate the landscape, even if use of double-circuit towers allowed for the removal
of the wood-pole line. The double-circuit towers would also be more visible from a distance where they
climb over the Columbia Hills.

A relatively small number of trees would be removed in several isolated areas in this portion of the line.
Tree removal would be noticed by people hiking in the area, but not by the general public.

Most of the access roads along this portion of the West Alternative are existing roads accessing the
wood-pole line in the area. These roads would require upgrades that would make them more visible
than they are presently. New roads would be needed as short spurs from the main access road to tower
sites, and between line miles W1 and W4 where there are no existing transmission lines and no access
road system. These areas are difficult to see from public areas.

Central Klickitat Plateau Impacts

At line mile W11, the alternative would cross the Klickitat Trail (see Figure 3-4), where the steel
transmission towers would again be more visible than existing infrastructure to trail users and motorists
on nearby Harms Road and the Centerville Highway. Hikers along the Klickitat Trail would see the line at
the trail head and as they head west, but not after passing under the corridor. In this area, towers
would be in the fore or middle ground for most viewers (hikers and motorists) and would be more
visually dominant than existing infrastructure.
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From here, the West Alternative would continue to follow the Chenoweth-Goldendale line north and
east 8 miles across sparsely populated, rolling agricultural fields. Several homes scattered between line
miles W12-13 and W17-18 would have fore and middle ground views of the line. One home is
surrounded by pine trees; about 10 trees would be removed if the wood pole line was removed and the
single or double-circuit line was built in its place. This tree removal would be noticeable from the local
road (Harms Road), but would not change views from the home itself.

At line mile W18, where the West Alternative turns east following the existing Chenoweth-Goldendale
line along the area of the Little Klickitat River, the line may cross irterrupt in the fore or middle ground
of views from ef-several residences scattered to the north of the line, and potential residences-where
20-acre “view lots” that are for sale to the south of the line. This area has Mount Adams and Mount
Hood vistas. However, because the terrain is varied and it is more heavily vegetated along the river than
other areas of the project, views of the line would be location-specific. If BPA and the owners of Piper
Canyon Airport {ire-milesW19-20} determined that nearby towers (along line miles W19-20) should be
marked for safety, lighting andfermarkerballs would alse-make the line more visible to some residents.
Trees (ponderosa pines) would be removed in upland areas along the line in this area, which may be
visible to those living in the vicinity. (See Section 3.3 Vegetation for woodland areas along the
alternatives that would require tree removal.) Tree removal combined Cembined with the installation
of new steel towers, some of which could appear visually dominant, this would be a noticeable change
of scenery for some nearby existirg-and-future residential viewers (see Figure 3-5).

North Klickitat Plateau Impacts

At line mile W23, the West Alternative crosses SR-142, a popular recreation highway, and heads north to
the Knight Substation area at line mile W27. Along this stretch, it passes just west of Goldendale and
parallels Knight Road, which is about 0.5 mile to the east. Though sparsely populated, views from these
areas and from SR-142 can be expansive and include Mount Adams to the northwest and the Columbia
Hills and Mount Hood to the south. For Goldendale and other local residents with such views, portions
of towers could be visible in the fore or middle ground of frentef one or more landmarks (see

Figures 3-6 and 3-7) and could be intrusive. One house is located within 800 feet of the proposed line
along this stretch, and would have foreground views of the towers. From line mile W23 to the
substation sites, the proposed line would be less than 1 mile to the west of land around Goldendale that
is zoned for 5-acre lots. Some of these potential lots could have middle ground views of the line in front
of views of Mt Adams. Because of the distance from the Goldendale Airport and the size of the towers,
the FAA has determined towers in this area would not require marking. The Goldendale Observatory
State Park would potentially have views of the line through this area, but the line would be about

3 miles to the west ef-the-ebservatery so views would be distant.

Overall, the West Alternative would have high impacts to visual resources, because viewers # would
have ereate direct foreground views of the line where it crosses Columbia Hills State Park, the Columbia
Hills Natural Area Preserve, near a portion of the Little Klickitat Trail, and near several homes in the
Central Klickitat Plateau area, and the line could be-seen intermittently cross in front of mountain views
efMeunt-Adams from roads and houses near the Little Klickitat River (with some tree removal) and
Goldendale and-headingto-the Knight Substationsites. While the West Alternative would not be

visually dominant for many viewers, it would impact a number of sensitive viewers.

For the West Alternative, options that use double-circuit towers (West Options 2, 4, 5, and 6) would
have higher visual impacts than the single-circuit options (West Options 1 and 3) because the larger
double-circuit towers would be more noticeable and would not replace an existing line for the first
5 miles, and the towers would replace the smaller Chenoweth-Goldendale wood-pole line from line
miles W6-22.
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Middle Alternative

Columbia Gorge and National Scenic Area Impacts

For its first 11 miles, as the Middle Alternative travels from Big Eddy Substation, over the Columbia River
and through the National Scenic Area, the line would be visible from portions of two parks, two scenic
highways, and residences east of The Dalles and of Celilo and Wishram. (See Table 3-8 and Map 3-2.)
Some viewers would have fore to middle ground views of towers Miewsforresidents, but in areas that
already have power lines and other industrial features.

The first 9 miles of the Middle Alternative would follow or replace an existing BPA lattice-steel line
(Harvalum-Big Eddy 230-kV), so the proposed line would not create a new intrusion across this
landscape. However, the proposed line would increase the industrial look and sense of clutter if it were
built with single-circuit towers (parallel to the existing line) or increase the scale of impact if it were built
with larger double-circuit towers (to carry both the proposed and existing line). Either way, the new line
would be marginally more dominant, visually, than what exists now.

In Oregon, most of the Middle Alternative would be south of the National Scenic Area boundary and
would pass five houses that would have fore and middle ground views of towers. Because some towers
would exceed 200 feet tall, several towers would require lighting and-pessiblypainting. Likewise, the
wires would require marker balls where they span the Columbia River (the existing line crossing the
Columbia has lights, is painted red and white, and has marker balls on the wires that span the river). anéd
couldrequire-them-acrossFifteenmile-Creek-and-spans-of-deepravines. The potential route adjustment
at line miles ME6-8 would improve views for a resident who has an existing river crossing tower within
about 200 feet of his/her house. The adjustment would remove the existing line and build a double-
circuit line about 1,000 feet to the west.

Where the line would cross the river, the line would join or replace an existing transmission line crossing
and there is an existing railroad bridge crossing to the east. The line would increase the amount of steel
structures and conductors, or be bigger and more noticeable than what is there now (see Flgure 3- 8)

but in an aIready dlsturbed area. W : i

would I|ker see towers in the background on the Washlngton S|de of the Cqumbla River as they look

north; westbound traffic would have middle to background views of the larger river crossing tower in
Oregon on the bluff above [-84, but they because of terrain, eastbound traffic would not see towers on
the Oregon side. because-the-towers-would-be-onabluffabovethe-interstate: The route adjustment at
line miles ME6—8 would have similar views from [-84 as the existing line route in this area and would not
improve or worsen views.

Because Celilo is about a mile upstream from the point where the existing Harvalum-Big Eddy and the
proposed line would cross the Columbia River, some Celilo residents and Celilo State Park visitors would
possibly have middle ground to background views of the line (see Figure 3-9). From Celilo Park, four
towers in Oregon and six towers in Washington would break the skyline, potentially making these
towers more visible than towers that would have landscape hils as a backdrop (see Appendix C for a
skyline assessment from Celilo Park). However, given the distance, the towers would not dominate the

landscape and would only be visible views-weuldlikely-be-vague-except on very clear days.

People at Avery Recreation Area, located about 3 miles west of the Middle Alternative, could potentially
have views of the line looking across the Columbia River to Oregon. However, the line would be in the
background and would not be obvious to the casual observer.
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Some upper Wishram residents, who have views of the existing line, would have close, foreground elese

views of the Middle Alternative (see Appendix B). Some 25 Wishram homes, including one business, are

within 800 feet of the centerline, with the closest within 71 feet (of the single-circuit option). If double-

circuit towers were used, these taller towers would be dominant in this portion of the Wishram area

landscape and may be more noticeable distinguishable from a middle ground a-distance as well-thanthe
I naloci . ' -

Sightseers on SR-14 would pass close to towers where the highway runs under the line (see Figure 3-10)
and have brief foreground and middle ground views of the line as it would ascend the Columbia Hills.
This 2-mile long portion would create a new feature not already present on the steep terrain, but would
not likely dominate the landscape because Altheugh the line would follow a draw up the Columbia Hills.
However, access roads would have to zigzag up the hill and would likely be visible from a distance.
Viewers from SR-14 would see two towers of the Middle Alternative break the skyline in the background
to the north as the line goes over the Columbia Hills; looking south, viewers would see six towers break
the skyline in the background. Visual impacts from SR-14 would be temperary-and-ineremental broken-
up because of curves in the road and terrain, and would be incremental because of existing transmission
lines in this area (see Figure 3-10).

Central Klickitat Plateau Impacts

The Middle Alternative would descend the Columbia Hills and share a brief stretch of right-of-way with
the Big Eddy-Spring Creek 230-kV line, then turn north across rolling agricultural fields (line

miles M12-13) and pass directly west of Centerville (line mile M16), introducing steel towers where
none currently exist. Views for rural residents and motorists along this route segment are expansive as
it is relatively flat (similar to views shown in Figure 3-4). Two houses would be within 800 feet along this
portion of the Middle Alternative, with fore to middle ground views of the towers. However, most views
from the outskirts of Centerville would only be slightly affected because the towers would be several
miles away (in the background), and generally below views of Mount Adams or Mount Hood, and
subordinate to other landscape elements. Likewise, the line would run at least 6 miles west (and
parallel to) US-97, a scenic byway, with a minimal impact on motorists’ views.

The Middle Alternative then joins the West Alternative (and existing Chenoweth-Goldendale line) at line
mile M20, where it crosses the Little Klickitat River and would run past several large-acreage residential
developments, including River Crest, which is partly developed. Because the alternative approaches
from the south along a new right-of-way, introducing steel towers where none currently exists, it would
be highly visible to local residential property owners and potentially dominate the local landscape in the
fore and middle ground. These inhabitants would be highly sensitive viewers because their properties
boast views of Mount Adams (see Figure 3-6) and, in some cases, Mount Hood.

North Klickitat Plateau Impacts

The visual impacts of the Middle Alternative from line miles M20-27 would be the same as the West
Alternative, crossing passiag over SR-142 to the west of Goldendale through a sparsely populated area
with expansive views that include Mount Adams to the northwest and the Columbia Hills and Mount
Hood to the south. For residents on the western edge of Goldendale, local residents and motorists
along SR-142 lecalresidents with such views, portions of towers could be visible in the fore or middle
ground in front of one or more landmarks. While the towers would not be seen by many people, those
who would see them would likely be highly sensitive viewers.

Overall, the Middle Alternative would have moderate-to-high impacts to visual resources; it would
increase the industrial human-element through the first 9 miles, though there is already a visual impact
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due to the existing line and other features; it would place towers and roads over the Columbia Hills
where there are none currently, though not all towers would be seen as the line would be somewhat
hidden in a ravine; and-it would be in foreground views of two homes in the Central Klickitat Plateau
area; and it would beseen intermittently cross in the middle and background of residential and
motorists’+-views of Mount Adams or other peaks frem-roadsand-heouses along its route north across

the plateau. 3 i

For the Middle Alternative, options that use double-circuit towers (Middle Options 2 and 3) may have
slightly less visual impact than the single-circuit option (Middle Option 1) because, although the towers
would be larger and more noticeable, the double-circuit options would remove an existing lattice-steel
line lessening the expanse of the visual impact.

East Alternative

Columbia Gorge and National Scenic Area Impacts

For the first 9 miles, the East Alternative would have the same visual impacts as the Middle Alternative.
In this area the line would increase the industrial look and sense of clutter if it were built with single-
circuit towers (parallel to the existing line) or increase the scale of impact if it were built with the larger
double-circuit towers (to carry both the proposed and existing line); would pass houses in Oregon and
Wishram, Washington, that would have fore and middle ground views of towers; cross the Columbia
River with existing transmission line and railroad bridge crossings; and would provide temporary fore to
middle ground views of the towers from -84 and SR-14 and distant views from Celilo (see Figures 3-8,
3-9, and 3-10). The potential route adjustment at line miles ME6-8 would improve views for a resident
that has an existing river crossing tower within about 200 feet of their house.

From just west of line mile E10, the East Alternative would split from the Middle Alternative and
continue east along the Columbia Hills through the National Scenic Area, following the existing

Harvalum-Big Eddy and McNary-Ross transmission lines (both have lattice-steel towers) until line
mile E14. In this area, the East Alternative would run within view of Biggs and Deschutes River State
Park in Oregon, and the Maryhill Museum of Art, Maryhill Winery and SR-14 in Washington. Seme

S c d c g YRCLEA - Sae c od S cH— d

From SR-14, views would be periodic as the road is curvy, the line would be above the road, and the
varied terrain would block direct continuous views of towers (see Figure 3-11). Viewers at the museum
and winery would have middle ground views of the closest towers. However, views along the Columbia
River and other locations would only be slightly affected because the line would have the backdrop of
the hills, two transmission lines are already present, and wind turbines dominate the visible landscape
just outside the National Scenic Area to the northeast. In this area, adding a single-circuit line to the
existing transmission corridor (also with that-hastwe lattice-steel towers) Hnes-already would create a
wide, industrial, and somewhat chaotic corridor. Engineers would attempt to match tower locations
such that they would be next to one another, but that would not always be feasible given topography
(avoiding rock outcrops or ravines). Although the double-circuit towers would be larger, because-they
wotd-allowing ferthe incorporation of one of the existing lines, the corridor may have a cleaner look
than adding single-circuit towers.

Outside the National Scenic Area boundary, the East Alternative would turn north along new right-of-
way (line mile E14-16) to climb over the Columbia Hills, crossing through acres of wind turbines.
Although the line and access roads would be visible and add to the industrial look of that area, motorists
along both sides of the Columbia River (SR-14, US-97, and 1-84) would be drawn to the presence of the
much larger, white wind turbines and may not notice the transmission line.
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Central Klickitat Plateau Impacts

As the East Alternative continues to head north between line miles E14-23 — running 3 2-4 miles west of
and parallel to US-97 (a scenic byway) — it would be far enough away from the highway that it would
blend into the background of motorists’ views. Rural residents and local roadway users closer to the
alternative would be more greatly affected. Because there are no existing towers along this stretch and
terrain is flatter, many se-mest towers would break the skyline. Several houses within 800 feet of the
East Alternative (line mile E22) would have fore and middle ground views of the line. In some places,
towers could be seen in front of views of Mount Adams (see Figure 3-6) or Mount Hood. The alternative
would be somewhat visible from the eastern outskirts of Centerville (line miles E18-20) and the western
outskirts of Goldendale (line miles E21-24), but would belessneticeable largely be subordinate because
of distance. From line miles E21-24, the East Alternative would pass less than 1 mile to the west of land
near Goldendale that is zoned for 5-acre lots. Some of these potential lots could have middle ground
views of the Ime in front of views of Mt Adams. Ihe#e—ape—se\equeases—m{-ma—SGO—ieet—ef—the-Eas%

The East Alternative crosses the Little Klickitat River at line mile E23, where Hewever; the terrain is
flatter than along other portions of the river. and Some trees would need to be removed away from the
river’s edges. Combined with new towers, this would tree+remevalcould be a noticeable scenery
change for sensitive viewers in scattered areas. Most would have middle or background views, but
some could find the new towers visually dominant.

North Klickitat Plateau Impacts

The visual impacts of the East Alternative from line miles E24-28 would be the same as the Middle and
West alternatives, passing over SR-142 te-the west of Goldendale through a sparsely populated area
with expansive views that include Mount Adams to the northwest and the Columbia Hills and Mount
Hood to the south. For residents on the western edge of Goldendale, local residents and motorists
along SR-142 with such views, portions of towers could be visible in the fore or middle ground of one or
more landmarks. While the towers would not be seen by many people, those who might see them
could be sensitive viewers.

Overall, the East Alternative would have moderate-to-high impacts to visual resources. It would
increase the industrial human-element through the first 14 miles, but it would not be out of context as it
would be in a corridor with one or two existing lattice-steel lines and would ascend the Columbia Hills
through wind turbine development. Through the Columbia Gorge, views of the East Alternative from
parks or byways would be distant or intermittent; the line would be in fore and middle ground views
from homes that have existing transmission line views threugh-the-Columbia-Gerge~ Where it heads
north to the Knight Substation sites through the Central Klickitat Valley, the East Alternative would
intrude on a some residents’ and motorists’ frem-afew-seattered-houses-that-haveviews of Mount
Adams or Mount Hood, usually in the middle ground. threugh-the-Central-Klickitat-Valleyand-headingte
theKknight-Substatiensites. Generally, the East Alternative would have a lesser impact than the Middle
Alternative along its southern portion (before it turns north), but about equal impact along its route
where it would create new corridor through the sparsely populated Central Klickitat Valley.

For the East Alternative, options that use double-circuit towers (East Options 2 and 3) would have less
visual impact than the single-circuit option (East Option 1) because, although the towers would be larger
and more noticeable, the double-circuit options would remove an existing lattice-steel line, lessening
the expanse of the visual impact, especially from line miles E9-14 where there are two existing lines.
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Knight Substation Options

Knight Substation Sites 1 and 2 are both in agricultural fields crossed by BPA's existing North Bonneville-
Midway 230-kV and Wautoma-Ostrander 500-kV steel tower transmission lines. Few residents are
nearby (none within 800 feet); the closest is at the intersection of Pine Forest Road and Knight Road.
The owner of property just west of Substation Site 1 has plans to build a house; and property just east of
Knight Road adjacent to Site 2 has been subdivided into eight, 5-acre view lots. Panoramic vistas extend
in all directions, including the Simcoe Mountains on the north, rolling terrain to the east, the Columbia
Hills to the south and Mount Adams and the Cascade Range to the west.

The substation would be mostly seen by local motorists on Knight Road and by the resident north of the
sites on Pine Forest Road, though views would be partially obscured by terrain. Though lights would be
installed, they would be turned off except for emergencies, such as during equipment failures. Site 1
would have a lower impact than Site 2 because it is farther away from Knight Road and-the-terrain
wotld-partialy-obseureviews: excavated soil that is stockpiled and then re-spread on 19 acres just
north of the substation will further obscure views from the north by raising intervening terrain about
4 feet. Propertyjusteastofknight Road-and-adjacenttoSite 2-hasbeensubdividedinto-eigh 3
viewlets: Though no homes have been built on properties adjacent to the substation sites, a substation
on Site 1 would be in the foreground of the property just west of it, although not within views of Mount
Adams. Site 2 would likely be in the foreground of views toward Mount Adams from the these 5-acre
lots on the east side of Knight Road.

The Klickitat County PUD wood-pole line that would provide electrical service to the Knight Substation
would be visible to motorists driving Knight Road for the 0.5 mile stretch from Pine Forest Road south to
the substation site. The presence of the line would be consistent with typical distribution lines in
Klickitat County and would not appear out of place.

The addition of ground wire on the Wautoma-Ostrander line (about 1 mile to either side of the Knight
Substation) could cause a slight additional visual impact for those nearby or for motorists on Knight
Road. The ground wire would be much smaller in diameter than the existing conductors and be strung
above the existing conductors. Once installed, the underground counterpoise would not be seen or
have a visual impact.

Because of the low number of sensitive viewers nearby and some screening by topography and elevated
soil after construction, eenstruction-ef-Knight Substation at Site 1 would have low-to-moderate visual
impacts, whereas because it is closer to Knight Road and potential development, Site 2 would have
moderate visual impacts.

Fiber Optic Cable Optiens and Wautoma Substation

For the fiber optic cable Loop Back Option, no impacts to visual resources would occur beyond those
already described for each action alternative because this option would place the fiber optic cable on
the same towers as the proposed transmission line. Potential visual impacts of the fiber optic cable
Wautoma Option and the expansion at Wautoma Substation are described in Section 3.15 Fiber Optic
Cable Bptiens and Wautoma Substation.

3.2.3 Mitigation Measures

The following mitigation measures have been identified to reduce or eliminate adverse impacts on visual
resources. All mitigation measures would be implemented prior to, during, or immediately after
construction of the project unless otherwise noted.

3-58 Big Eddy-Knight Transmission Project Final EIS
July 2011



3.2 Visual Resources

3.2.4

Site all construction staging and storage areas away from locations that would be clearly
visible from sensitive scenic areas, trails and scenic highways as much as practical.

Treat galvanized steel towers and transmission line conductors to dull the shininess of the
steel.

Implement construction site maintenance and clean-up. Keep construction areas free of
debris.

Provide regular maintenance of access roads and gates within and leading to the corridor.
Reseed disturbed areas (see mitigation measures for Section 3.3 Vegetation).

Implement measures to reduce the possible spread of noxious weeds (see mitigation
measures in Section 3.3 Vegetation).

Implement measures to control erosion and dust (see mitigation measures in
Sections 3.4 Geology and Soils, and 3.13 Air Quality).

Unavoidable Impacts Remaining after Mitigation

Even after mitigation, any action alternative would have unavoidable impacts on visual resources by
permanently adding tall steel towers to landscapes that are otherwise ruggedly scenic or pastoral.
Many different viewer groups, including residents, motorists and recreationists, would be affected.

3.2.5

No Action Alternative

The No Action Alternative would have no impact on visual resources because no new transmission
towers or substation would be constructed. Impacts from operation and maintenance of existing
towers, conductors and substations would continue unchanged.
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3.3 Vegetation

This section describes vegetation resources and how the project alternatives could affect these
resources.

3.3.1 Affected Environment

A variety of vegetation cover types occur in the area and are typical of those portions of the Columbia
Basin Province with precipitation of about 9 to 16 inches per year (Franklin and Dryness 1988).
Vegetation categories described in this section include special-status plants, grassland, shrub-steppe
(including scabland and lithosols), disturbed grassland/shrub-steppe, woodlands (including riparian
woodlands), cropland and weeds. Sensitive plant species with historic or suspected range in the
National Scenic Area are described in Chapter 7.

Special-Status Species

Special-status species include those protected under the federal Endangered Species Act (ESA) as
threatened, endangered, or proposed species; those listed by the U.S. Fish and Wildlife Service (USFWS)
as candidate species or species of concern; and those listed for protection by the states of Oregon and
Washington. No federally listed threatened, endangered, proposed or candidate species are known to
occur in the project area (USFWS 2008, 2009). Ten state-listed species are documented as occurring
within 2 miles of the proposed routes based on historical data (ORNHIC 2009; WNHP 2009c), or within
1,000-2,000 feet of the proposed corridor by current field surveys (see Table 3-9). Two of these state-
listed species are also federal species of concern. These special-status species are all on the Washington
portion of the project (none were documented or found in Oregon).

Four of the special status species are associated with wetlands: mousetail (Myosurus clavicaulus),
Nuttall’s quillwort (Isoetes nuttallii), smooth goldfields (Lasthenia glaberrima), and western ladies-
tresses (Spiranthes porrifolia). All four species were found during field surveys conducted in spring 2010
in vernal pool type wetlands on the West Alternative in Washington near line mile W3. Mousetail was
also found in wetlands where the West and Middle alternatives share a route near line mile WM21 and
in a wetland on the Middle Alternative near line mile M11. (See Section 3.5 Water Resources and
Wetlands for more discussion about wetlands.)

Four other special-status species are associated with high quality grasslands: clustered lady’s-slipper
(Cypripedium fasciculatum), Douglas’ draba (Cusickiella douglasii), hot-rock penstemon (Penstemon
deustus var. variabilis), and obscure buttercup (Ranunculus triternatus). These species have been
mapped (ORNHIC 2007 and WNHP 2009c¢) and are known to occur along the West Alternative in the
grasslands of the Columbia Hills State Park and Columbia Hills Natural Area Preserve. During project
field surveys (spring 2010), only the obscure buttercup was found. Because of the unusual spring
weather (early heat, then a late snow) it is assumed that the field surveys missed the plant flowering
times of the other three special species grassland plants and their presence could not be verified.
Because both the park and preserve biologists have recorded their presence, it is assumed that all four
of the special-status grassland type species occur in this area.
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Table 3-9. Special-Status Plants Documented

along Action Alternatives

Historical Field Verified
State or .
. . Vegetat|on Occurrences Occurrences
Special-Status Species Federal e .
Listings® Cover Type | within 2 I\/!lleszof along .
Alternatives Alternatives
Mousetail (Myosurus clavicaulus) | WA (S) Wetland No occurrences West, Middle
NuttaII"s quillwort (Isoetes WA () Wetland West West
nuttallii)
Smooth- goldfields (Lasthenia WA (E) Wetland No occurrences West
glaberrima)
Western ladies-tresses
WA Wetl W W
(Spiranthes porrifolia) ) etland est est
Clust(?red_lady s-slllpper WA (S), SoC Grassland West Not found
(Cypripedium fasciculatum)
Douglas"draba (Cusickiella WA (T) Grassland West Not found
douglasii)
Hot-rock P
ot-roc pensterpor.m ( enstemon WA (T) Grassland West West
deustus var. variabilis)
Obscure buttercup, also called 4
Dalles Mountain buttercup SO:C(LE) » WA (E), Grassland West West
(Ranunculus triternatus)
Gooseberry-leaved alumroot Rock
(Heuchera grossulariifolia var. WA (S) . No occurrences West
L Outcrops/Cliffs
tenuifolia)
Smo?th desert-parsley (Lomatium WA (T) Rock . Middle, East Not found
laevigatum) Outcrops/Cliffs

1SoC = USFWS Species of Concern. The species is in jeopardy,

E/LE = State Endangered/Listed Endangered. In danger of becoming extinct or extirpated.
T = State Threatened. Likely to become endangered.
S = State Sensitive. Vulnerable or declining and could become endangered or threatened in the state.
? Historical Data from ORNHIC 2007 and WNHP 2009c.

* Field verified occurrences include those found within 1,000-2,000 feet of the proposed corridor.

* Although this species is listed in both Oregon and Washington, it was only found in Washington.

but sufficient information does not exist to support listing.

Two of the special-status species along the project are associated with cliffs and rock outcrops:
gooseberry-leaved alumroot (Heuchera grossulariifolia var. tenuifolia) and smooth desert-parsley
(Lomatium laevigatum). The gooseberry-leaved alumroot was found during field surveys along the West
Alternative near Swale Creek and the Klickitat Trail (line mile W11). Smooth desert-parsley has
historically been located along the Middle and East alternatives near Wishram (line mile ME9), but was
not found during field surveys.

The CRGNSA Management Plan protects a number of endemic and species of special interest within the
National Scenic Area. Many of those species are discussed in this EIS section; a table listing all the
National Scenic Area protected species is found in Appendix D, with a determination of whether the
species are likely present or affected along the action alternatives.
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Priority Ecosystems

Priority ecosystems are areas designated for the conservation and management of habitats, natural
areas, or vegetation assemblages with unique or significant value. In Washington, priority ecosystems
are those that are designated by the Washington Natural Heritage Program as high-quality or rare
ecosystems based on global, national, and state data (WNHP 2007). These designations help guide
general planning and conservation efforts as well as the selection of natural areas to be protected under
the Natural Area Preserves Act (WNHP 2009a). Potential WNHP priority ecosystems are crossed by all
three action alternatives (WNHP 2009c). Five different priority ecosystem types were found in
Washington during field surveys within 1,000-2,000 feet of one or more of the project alternatives: two
ecosystem types are in grasslands, two are in shrub-steppe, and one is in woodlands. These are
described in the next section by vegetation type. No Oregon priority areas, as designated by the Oregon
Natural Heritage Program, are crossed by the action alternatives (ONHP 2003).

Grassland

High quality grassland (also known as east-side steppe) was historically the most widespread vegetation
type in the project area (Franklin and Dyrness 1988), although it is now quite rare. Grassland consists of
a dominant cover of native bunchgrasses and herbaceous forbs, with a species composition similar to
that of shrub-steppe communities, but with low or no shrub cover. High quality grassland is found along
the West Alternative where it crosses the Columbia Hills State Park and Columbia Hills Naturale Area
Preserve (line miles W6.5-11; see Map 3-5)

In addition to the four special-status species in grassland along the West Alternative, this area also
contains two WNHP priority ecosystems: bluebunch wheatgrass-Sandberg’s bluegrass lithosol and
Idaho fescue-houndstongue hawkweed (Hieracium cynoglossoides). Common native dominants in this
area include squirreltail (Elymus elymoides), needle-and-thread (Hesperostipa comata), ldaho fescue
(Festuca idahoensis), Sandberg’s bluegrass (Poa secunda), and bluebunch wheatgrass (Pseudoroegneria
spicata). Common forbs in this area include fern leaf desert parsley (Lomatium dissectum), narrow leaf
desert parsley (Lomatium triternatum), barestem desert parsley (L. nudicale), small-flowered woodland
star (Lithophragma parviflorum), grass widow (Sisyrinchium inflatum), and several common species of
pussytoes (Arenaria spp.), milk vetch (Astragalus spp.), and lupine (Lupinus spp.).

Cryptogamic crusts—which are composed of lichens and mosses that form a protective layer over the
soil, aiding in soil stability and water infiltration—are also found.

Scabland lithosol communities (also referred to as Columbia plateau scabland shrubland [WNHP 2008])
can also occur in small patches within grassland or shrub-steppe communities (Franklin and Dryness
1973; WNHP 2008), including the grassland areas along the West Alternative. These communities have
very shallow soils such that exposed rock and gravel is common, with the dominant species frequently
either dwarf-shrub species or grasses. Common species include stiff sage (Artemisia rigida), along with
many dwarf-shrub buckwheats (Eriogonum ssp.), balsamroot (Balsamorhiza ssp.), and Sandberg’s
bluegrass.

Shrub-Steppe

High quality shrub-steppe has historically not been as widespread as grassland in the area (Franklin and
Dyrness 1988; WNHP 2008), and, like grassland, is now quite rare. Shrub-steppe shares many of the
same grass and herbaceous species as grassland communities, but also has a major shrub component
(Franklin and Dyrness 1988). High-quality shrub-steppe can be found along the Little Klickitat River in
the West and Middle alternatives (line miles W18, W19.5, and WM21; see Map 3-5). Within these
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shrub-steppe areas, two WNHP priority ecosystems were identified: Douglas’ buckwheat (Eriogonum
douglasii)-Sandberg’s bluegrass, and bitterbrush-ldaho fescue.

The dominant native vegetation found in this cover type includes antelope bitterbrush (Purshia
tridentata), big sagebrush (Artemisia tridentata), and little sagebrush (Artemisia arbuscula ssp.
arbuscula). Other shrubs and dwarf shrubs present are sulfur and arrowleaf buckwheat (Eriogonum
umbellatum and E. compositum) and other species of Artemisia. Common grasses include Idaho fescue,
bluebunch wheatgrass, and Sandberg’s bluegrass. Some patches of intact cryptogamic crusts were
present in this cover type but are generally small.

Disturbed Grassland/Shrub-Steppe

Disturbed grassland/shrub-steppe includes areas of historic grasslands and shrub-steppe that have been
disturbed over time due to grazing or other land use activities. Disturbed grasslands and shrub-steppe
are discussed together since neither are high quality vegetation communities, the herbaceous
components of the two communities are similar, and their historic (pre-disturbance) distributions are
uncertain. Disturbed grassland/shrub-steppe is the most prevalent vegetation type along the project
alternatives and is found along the project alternatives in Oregon, the Columbia Hills, the West
Alternative as it runs northeast, and along the Little Klickitat River. Disturbed grassland/shrub-steppe is
often interspersed with cropland and ranges from fairly intact to somewhat degraded as much of the
area surveyed was lightly grazed or showed no evidence of recent grazing, and had some native species
present. (See Map 3-5 for locations of disturbed grassland/shrub-steppe along the project alternatives.)

Species composition in this vegetation type includes bulbous bluegrass (Poa bulbosa), cheatgrass
(Bromus tectorum), quackgrass, yarrow (Achillea millefolium), stork’s bill (Erodium cicutarium), desert
parsleys (Lomatium spp.), yellow starthistle, and common fiddleneck (Amsinckia menzieii). Shrubs such
as green and grey rabbitbrush (Chrysothamnus viscidiflorus and C. nauseous), or sagebrush (Artemisia
spp.) are also present. Some patches of intact cryptogamic crusts were present in this cover type, but
are generally small. This vegetation cover type is depicted as rangeland in Section 3.1 Land Use and
Recreation.

Woodlands

There are small woodland or treed areas along the project; they occur primarily in the riparian zones
and upland areas around rivers, creeks, and dry washes. Eighteen woodland areas were identified for all
project alternatives: 11 crossed by the West Alternative, seven crossed by the Middle Alternative, and
six crossed by the East Alternative. Woodland areas are found where the alternatives cross Fifteenmile
Creek and orchards in Oregon, along drainages of the Columbia Hills, around a house on the West
Alternative, and along the Little Klickitat River area (see Map 3-5and/or Appendix B). Trees in these
areas include Oregon white oak (Quercus garryana), ponderosa pine (Pinus ponderosa), black locust
(Robinia pseudoacacia), Hawthorn (Crataegus phaenopyrum), and orchard trees. Understory plants
present include taller shrubs such as mixed willow (Salix spp.), oceanspray (Holodiscus discolor), mock
orange (Philadelphus lewisii), black hawthorn (Crataegus douglasii), Himalayan blackberry (Rubus
armeniacus), and snowberry (Symphoricarpos albus).

The woodlands with Oregon white oak or with a combination of Oregon white oak and ponderosa pine
are high quality intact native communities. The Oregon white oak-ponderosa pine woodland is a WNHP
priority ecosystem. This priority ecosystem is found in woodland areas on the West Alternative and
where the alternatives cross the Little Klickitat River.
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Cropland

Cropland is a general cover type that combines irrigated and nonirrigated agriculture, orchards, and
vineyards. It is the second most prevalent vegetation type in the project area after disturbed
grassland/shrub-steppe. Cropland also is discussed in Section 3.1 Land Use and Recreation.

Weeds

Undesirable plant species (weeds) are identified by the federal government as those that are
“undesirable, noxious, harmful, nonnative, injurious, or poisonous, pursuant to state or federal law,”
and that should be managed where county or private management plans are in place, as stated in the
Federal Noxious Weed Act. “Invasive species" means an alien species whose introduction does or is
likely to cause economic or environmental harm or harm to human health (E.O. 13112).

“Noxious weeds” are specifically defined in the Plant Protection Act as those plant species that can
damage cultivated or natural vegetation, livestock, and other resources. Weeds can reduce crop yields
and forage production, injure livestock, and displace native plant species. State and county noxious
weed lists classify weeds according to the threats they pose, their distribution, and their potential for
eradication or control. Generally, those species posing a higher risk but that have a lower distribution
are rated higher. One hundred thirty-seven weed species are on the combined federal and county
noxious weed lists for Klickitat and Wasco counties (Wasco County Weed Department 2008; Klickitat
County Weed Board 2009; USDA 2010). Of these, four are listed by the U.S. Department of Agriculture
(USDA), 42 by Wasco County, and 123 by Klickitat County.

The following 10 noxious weed species are found along the project alternatives: Canada thistle (Circium
spp.), Diffuse knapweed (Centaurea spp.), Russian knapweed (Centaurea spp.), perennial pepperweed
(Lepidium latifolium), puncturevine (Tribulus terrestris), rush skeleton weed (Chondrilla juncea), white
top (Cardaria draba), yellow starthistle (Centaurea solstitialis), scotch thistle (Onopordum acanthium L.),
and medusa head (Taeniatherum canput-medusae) (field survey spring 2010). All these species except
medusa head, are rated Class B noxious weeds in Oregon and in Klickitat County. Medusa head is not
rated in Klickitat County, but in Oregon it is a Class B noxious weed. Class B noxious weeds are
designated for control in regions where they are not yet widespread, but in regions where the weeds
are already abundant, control is decided at the local level, with containment as the primary goal.

The weeds along the project alternatives are primarily in disturbed shrub-steppe along the benches
above the Columbia River. On the north side of the Columbia Hills, few noxious weeds are found. The
West Alternative has the fewest weeds. Rush skeletonweed and diffuse knapweed are found along the
West Alternative from Big Eddy Substation and through The Dalles and Dallesport areas, with
skeletonweed patches continuing into the Dalles Mountain Ranch Columbia Hills State Park (line miles
WO0-8). Punturevine is found in the Dallesport area south of SR 14 (line miles W2.5-4).

In Oregon, the Middle and East alternatives traverse areas of skeletonweed and diffuse knapweed, with
yellow starthistle in the Fifteenmile creek drainage and areas of puncturevine, whitetop, and scotch
thistle. As the Middle and East alternatives cross into Washington, there is an abundance of diffuse
knapweed and puncturevine, with patches of skeletonweed. On the north side of SR 14 patches of
perennial pepperweed are evident. From where the East Alternative departs from the Middle
Alternative and continues east (line miles E9-E14), yellow starthistle is abundant, and is one of the more
prominent plant species in portions of the entire landscape.

Many other weed species, not considered noxious, are also along the alternatives, including cheatgrass,
reed canarygrass (Phalaris arundinacea), barnyardgrass (Echinochloa crus-galli), and cereal rye (Secale
cereale L.).
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3.3.2 Environmental Consequences

General impacts that would occur for all action alternatives are discussed below, followed by impacts
unique to each alternative.

Common Impacts

Impacts to vegetation would include removal, disturbance, changes in vegetation type, and the spread
of noxious weeds. Where disturbed vegetation could not be restored to its preconstruction cover type,
the impact would be permanent. Where disturbed vegetation could be reestablished, impacts would be
temporary.

The project would require removal of some trees within the right-of-way for the life of the line. Trees or
other vegetation that can grow taller than 48 4 feet would typically be removed from the proposed
transmission line right-of-way. In addition, trees outside of the right-of way that have the potential to
fall or grow close enough to the conductors to cause a flashover would be removed. Permanent tree
removal would not only affect the trees, but could also change the understory vegetation, which tends
to be shade tolerate species that may not survive exposure to full sun.

Actual tree removal would depend on the terrain and how far the conductor would be from the top of
the tree’s growth potential. In the project area, many trees are associated with rivers or creeks and are
located in deeply incised channels. Trees in these areas would likely be well below the conductors and
would not require removal. In addition, some of the trees in the area are older, slow-growing Oregon
white oak which, depending on the situation, could be left in place where they would have little
potential of growing close enough to the conductors to cause problems. Existing orchards crossed by
the project would require a special-use permit to ensure that the trees would be maintained well below
electrical clearances.

At tower sites and along new access roads, vegetation would be permanently removed and soils would
be compacted. The impact level would depend on both the amount and quality of vegetation removed.
In disturbed grassland/shrub steppe communities, some vegetation would likely return to and recover at
least some of the area beneath the towers. Road beds would be graveled and would be periodically
mowed if vegetation returned. In addition, habitat fragmentation could occur where new or expanded
rights-of-way or access roads would cross through sensitive plant communities, particularly woodlands,
special-status plant populations, or priority ecosystems that may occur over a restricted or reduced
area. Fragmenting vegetation habitats can limit the spread of plant seeds and isolate plant
communities.

Temporary impacts due to construction activities would include vegetation removal or trampling and
soil compaction from crew activity and construction equipment. Temporary impacts would occur in
construction areas surrounding new towers, including counterpoise, pulling and tensioning sites, staging
areas, and along the right-of-way during tree removal. Where an existing line would be removed, tower
removal would temporarily disturb that area. However, the existing tower location would either be
used for the proposed tower, or could revegetate permanently.

The one or two staging areas that would be needed (to store materials, house a small office trailer, and
park vehicles) would be located on already developed areas, either paved of previously graded parking
lots. Vegetation impacts would be limited to possible mowing or trampling of highly disturbed
grassland/shrub-steppe. The staging areas would be about 5 -15 acres and would be identified just prior
to construction. There would be no-to-low impacts to vegetation due to staging areas, as the areas
would either be void of vegetation or be highly disturbed, no special-status plant species would be
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present or affected, trees would not be removed, and, if vegetation were present, it would be allowed
to reestablish or be reseeded following construction.

Maintenance activities could also create temporary impacts by trampling vegetation in work areas
around towers or in the right-of-way where trees would need to be removed. In addition, construction
and maintenance activities could start fires which would result in the loss of vegetation. Because of
higher fuel loads created by cheatgrass and similar species, there would be a greater risk of fires igniting
and spreading in disturbed grassland/shrub-steppe communities. Fire would act to further reduce the
native components of the system and facilitate the spread of weeds. However, fire-control measures
would be taken and the potential for fire impacts would be no-to-low. (See Section 3.3.3 Mitigation
Measures.)

Although vegetation disturbed through construction or maintenance activities would be allowed to
reestablish in many areas, these would be vulnerable to noxious weed infestations, and the ability for
the preconstruction vegetation type to reestablish would depend on the vegetation present. Under
good growing conditions, and with appropriate reseeding and noxious weed mitigation measures,
grasslands and disturbed grassland/shrub-steppe weuld-have-thepetentialte could reestablish within
three growing seasons (McLendon and Redente 1990; Gayaldo 1996; OEFSC 2001; Humphrey and
Schupp 2002; Kulmatiski 2006; Kulmatiski et al. 2006; Link et al. 2011; Prevey et al. 2010; Roos et al.
2010), while shrub-steppe and sensitive plant species wcould take five years or longer. The loss of
cryptogamic crusts could result in an increase in soil erosion and decreased soil nutrient and water
retention. Reestablishment of the cryptogamic crust component in higher quality shrub-steppe is a
long-term process, and can take from 7 to 100 years, depending on the complexity of the species
association within a given area of cryptogamic crust (PALS 1997).

Areas disturbed would be reseeded (see Section 3.3.3 Mitigation Measures). In agricultural areas, crops
could be reestablished the following growing season, but areas around tower legs would be left untilled,
creating areas that could harbor weeds if not treated.

Noxious weeds and other invasive species such as cheatgrass grow quickly and thrive in disturbed areas,
outcompeting native grasses, forbs and/or shrubs. Once established, weed species are hard to control.
Impacts of weed infestations would be more pronounced on native plant communities than in areas that
have already been disturbed. Areas would be vulnerable to noxious weeds because existing vegetation
would be disturbed and soil exposed during construction, and because vehicles would drive (both during
construction and maintenance activities) along access roads and potentially carry weed seeds from one
area to another. Hewever Although mitigation measures would be taken to lessen the risk of
introducing or spreading existing noxious weeds during and after construction and throughout the life of
the line; the potential for spreading weeds would be few moderate. (See Section 3.3.3 Mitigation
Measures.)

Proposed project work at Big Eddy Substation would occur within the existing electrical yard where no
vegetation exists; work at Big Eddy Substation would have no impacts on vegetation.

West Alternative

Of the nine special-status species found along the West Alternative, eight would potentially be impacted
by the West Alternative (see Table 3-10). The special-status species gooseberry-leaved alumroot was
also found along the West Alternative, but would not be impacted because it is not on the proposed
right-of-way and is away from potential construction zones.
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About 7-10 acres (depending on the tower type used) of grassland containing the obscure buttercup
would be impacted by a combination of towers and roads. In addition, about 3—4 acres of hot-rock
penstemon, 2—3 acres of clustered lady’s slipper, and 0.2-0.7 acre of Douglas’ draba would also be
impacted by tower and road placement. Although neither clustered lady’s slipper nor Douglas’ draba
were found during field surveys, they are assumed to be present and potential impacts were
determined using WNHP 2009 data.

Because special-status species are more sensitive to disturbance, especially compaction and removal of
associated species, BPA assumed that even temporary construction impacts (areas around towers
disturbed during construction) could create a permanent loss of these species. Therefore, all
disturbance to special-status species would be considered permanent.

All four special-status species associated with wetlands found along the West Alternative would also
potentially be impacted: about 0.4-0.5 acre of Nuttall’s quillwort, smooth goldfields, and western ladies
tresses; and 0.5-0.7 acre of mousetail. These species are all found in the same wetland areas, and the
mousetail is also found in a separate location that would only be impacted if double-circuit towers were
used.

Table 3-10. Permanent Impacts’ on Special-Status Plants along the West Alternative

Vegetation Special-Status Tower Impacts Road Impacts Total Impacts
Cover Type Species (acres)? (acres) (acres)
Clustered lady’s slipper 2-3 1 2-3
Douglas’ draba 0.2 0.5 0.2-0.7
Grassland
Hot-rock penstemon 0.5-1.7 2 3-4
Obscure buttercup 2-5 5 7-10
Nuttall’s quillwort 0.2-0.3 0.2 0.4-0.5
Mousetail 0.2-0.4 0.3 0.5-0.7
Wetland
Smooth goldfields 0.2-0.3 0.2 0.4-0.5
Western ladies-tresses 0.2-0.3 0.2 0.4-0.5

! Construction impacts are considered permanent impacts for special-status species based on the assumption that individual plants for these
species could be destroyed.

Acreage ranges represent tower options — the smaller acreage is for single-circuit options, the larger acreage is for double-circuit options.

Disturbed grassland/shrub-steppe is the most abundant vegetation type crossed and affected by the
West Alternative. About 84-101 78-95 acres of disturbed grassland/shrub-steppe would be
permanently impacted (removed) by tower footprints and roads. An additional 35—-84 36—85 acres
would be temporarily impacted around tower sites during construction (see Table 3-11). Most
conductor and fiber optic cable pulling sites would be in disturbed grassland/shrub steppe, temporarily
impacting about 14 acres. Disturbed areas would be reseeded following construction. In temporarily
impacted areas, this vegetation type would likely return to preconstruction coverage within three
growing seasons.

The West Alternative is the only alternative that crosses high-quality grasslands. About

24-30 20-26 acres of grassland would be permanently impacted. An additional 7-23 acres would be
temporarily impacted during construction (see Table 3-11). Two conductor and fiber optic cable pulling
sites would likely impact an additional 1.5 acres. The Idaho fescue-houndstongue hawkweed priority
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ecosystem would be impacted. Bluebunch wheatgrass-Sandberg’s bluegrass lithosol would be spanned
by the line and would not be impacted. Areas of cryptomgamic crusts found within the grasslands

would also be permanently impacted.

Table 3-11. Impacts on Vegetation Types and Priority Ecosystems on the West Alternative

Permanent Impacts Temporary Impacts
Vegetation Upgrading Total Total
Cover Types New 2k Permanent Temporary | Temporary
) Towers Existing Towers
and Associated (acres)? Roads Roads Impacts per (acres)? Roads Impacts per
Priority (acres) Cover Type (acres) Cover Type
(acres)

Ecosystems® (acres) (acres)
Shrub-Steppe 0.9-251-3 3.94 670 6-75-7 3-8 0 3-8
Grassland 2-8 18 1110 24-30 20-26 7-23 0 7-23
idaho fescue-
houndstongue 0.3-0.6 0.4 1.7 2.4-2.7 0.8 1800 553
hawkweed®

i - 35-84 36-85
Disturbed Shrub 10-27 5248 2220 84-101 78-95| 31-80 45
Steppe/Grassland
Woodland* 2-3 0 0 2-3 0 0 0

! Associated Priority Ecosystems are listed in italics beneath their associated Vegetation Cover Type in this column.

Impacts for tower construction are presented in a range because they differ by tower option. Single-cireuit-toweroptions-havelower
mpacts;-double-cireuittower-options-higherimpacts; The upper end of each range reflects the double-circuit options, but does not reflect

removal of the existing line, which would remove existing tower footprint impacts by a total of about 1.5 acres for the West Alternative.

® |daho fescue- houndstongue hawkweed values are included with grassland values, and so are not added into the totals.
* Impacts to woodlands are calculated based on tree removals, which are considered permanent impacts only.

Because high-quality grasslands are vulnerable to weed invasion and habitat disturbance, the likelihood
is low that temporarily disturbed areas can be restored to preconstruction conditions. Disturbed areas
would create opportunities for skeletonweed found in this area to spread, and care would need to be
taken to prevent equipment from carrying weed seeds from other areas of the project. Noxious weed
spread within high-quality grasslands would affect their integrity and the priority ecosystem that is
designated for protection by the state of Washington.

Three areas of high-quality shrub-steppe found along the West Alternative would be impacted. About
6—7 5—7 acres would be permanently removed and an additional 3—8 acres would be disturbed during
construction (see Table 3-34 13). The two WNHP priority ecosystems found in this area (Douglas’
buckwheat-Sandberg’s bluegrass, and bitterbrush-ldaho fescue) would not be impacted.

Because these high-quality shrub-steppe communities are relatively small and broken up by disturbed
grassland/shrub-steppe—where weeds are more likely present—and because shrub-steppe
communities take longer to recover, there would be a higher risk that the disturbed vegetation would
not completely recover to its preconstruction state.

For options that would remove the existing Chenoweth-Goldendale line, about 1.5 acres of land (or
about 0.01 acre per tower) that is currently encumbered by the wood pole line could revegetate to the
surrounding vegetation type. The ability for high quality vegetation to return would be less likely or
more difficult than for disturbed grassland/shrub-steppe.
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Eight of the 11 woodland/tree areas along the West Alternative would be impacted by tree removal (see
Table 3-12). About 93-130 trees would be removed, permanently impacting about 2—3 woodland acres,
including the understory. Fewer trees would be impacted by tower options that would remove the
existing wood-pole line and build a new line in its place.

In Oregon near Big Eddy Substation, a cherry orchard (Woodland 1) would be spanned and the terrain
and height of the trees would likely allow the trees to remain untouched — with an agreement with the
landowner to ensure the trees stay well below the conductors. However, there is a windbreak of poplar
trees around the orchard where several trees on the north side may be removed, leaving a gap that
could expose the orchard to wind. Trees along the Fifteenmile Creek drainage (Woodland 2) are low-
growing Oregon white oaks in a ravine and would not require removal. In Washington, between line
miles W3-7, trees in several woodlands near Threemile, Fivemile, and Eightmile creeks (Woodlands 3, 4,
and 6) would be removed: black locust would be removed in Woodlands 3 and 4, and several Oregon
white oaks would be removed in Woodland 6. Woodland 7, located in the Columbia Hills Naturale Area
Preserve, would require the removal of Oregon white oak and ponderosa pine trees that are part of a
priority ecosystem. Other trees requiring removal along this alternative include some ponderosa pine
growing around a house (Woodland 8), and growing in the Little Klickitat River area (Woodlands 9, 10,
and 11). Although most trees along the route are associated with ravines or drainages, only the
Hawthorn trees near the intermittent Threemile Creek drainage would require removal in the riparian
zone; all other trees would be removed in upland areas.

Because tree removal along the West Alternative would not create a clear swath through any given
wooded area, but would be at the edges of narrow or scattered treed areas, woodland habitat would be
impacted but not fragmented.

Overall, because the West Alternative would impact seven eight special-status species, a high-quality
grassland, and three high-quality shrub-steppe communities; would remove vegetation from two
priority ecosystems; and impact woodland areas that are scarce in the area, the impacts of the West
Alternative on vegetation would be high.

Although still considered a high impact, the option that would include removal of the existing wood-pole
line and use of single-circuit towers in an existing alignment (West Option 3), would have the least
impact of the tower options because it would have a smaller tower footprint, would allow vegetation
regeneration where the wood-pole towers are currently located, and it would require less tree removal
since the right-of-way expansion would be less. The option that would use the most double-circuit
towers, for about 21 miles (West Option 5), would have the greatest impact because of the larger tower
footprints. The impacts of West Options 1, 2, 4, and 6 would be between the options with the least and
greatest impacts.
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Table 3-12. Woodland Locations and Potential Tree Removals along the Action Alternatives

Woodland Tree Removal
Group No. Woodland/Tree Description ) Access
(line mile) Parallel Tower Rebuild Tower Roads
. No orchard trees; About

1(w1i) Cherry orchard, poplar windbreak trees 5 poplar windbreak trees N/A None
Oregon white oak, big leaf maple, black None - Span

2(w) locust, in Fifteenmile Creek ravine. Ravine/Creek N/A None
Oregon white oak and Hawthorn grove

3 (W3) (about 30 trees, isolated woodland) in About 20 Hawthorn N/A None
marshy Threemile Creek drainage

1 Hawthorn, Oregon white oak, Lombardi .

4 (ws) poplar in Threemile Creek draw and ridge About 15 Hawthorn N/A Possible

5! (W7) Oregon white oak in Fivemile Creek draw | Likely none Likely none None

6! (W7) Oregon white oak in Eightmile Creek draw About 10 Oregon white Ab(_)Ut 10 Oregon None

oak white oak

Oregon white oak grove in draw; isolated About 10 Oregon white | About 10 Oregon

7' (w9) onierosa ines g ! oak in upland; about 5- | white oak in upland; Possible
P P 10 ponderosa pine 5-10 ponderosa pine

Al 20 P

8(W12) Ponderosa pine around house None pil::;ut 0 Ponderosa None

9 (W1s) Isolated ponderosa pine over a 1,000 ft A.bout 10 ponderosa A.bout 10 ponderosa None
length pine pine
Ponderosa pine along 1,200 ft stretch of

10' (W19) Little Klickitat River. Oregon white oak About 35 ponderosa About 35 ponderosa |\

o . pine in upland areas pine in upland areas

and ponderosa pine in river drainage.

11 (WM20) Ponderosa pine woodland, about A.bout 10-15 ponderosa N/A Possible
100 trees pine
Orchard, Oregon white oak on either side | No orchard trees, about | No orchard trees, 6

12 (ME1) . . None
of orchard 6 Oregon white oak Oregon white oak

13 (ME1) Orchard None None None

14 (ME1) Oregon white oak along Fifteenmile Creek | None—Span Creek None—-Span Creek None

15 (ME2.5) Oregon white oak along Fifteenmile Creek | None—Span Creek None—Span Creek None

16 (ME3) Oregon white oak along Fifteenmile Creek | None—Span Creek None—Span Creek None

. . . Span Creek—no trees

171(M19) Ofeg.°“ Whlte oak, willows z?\long Little About 5 ponderosa pine | N/A None

Klickitat River, ponderosa pine upland .
in upland area

Oregon white oak and willows in Little About 5 Oregon white

181(E22) Klickitat River draw, isolated ponderosa oak and 5 ponderosa N/A None
pine upland pine in upland areas

! May contain Oregon white oak-ponderosa pine woodland WNHP priority ecosystem.
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Middle Alternative

Both special-status species found along the Middle Alternative would be potentially impacted. Although
smooth desert-parsley was not found during field surveys, it is assumed present and potential impacts
were determined using WNHP 2009 data. About 0.7-0.9 acre of smooth-desert parsley found along the
rock outcrops near the Columbia River in Washington would potentially be removed by tower and new
road construction. About 0.5 acre of this smooth-desert parsley area would be impacted due to
temporary construction activities, but it is assumed that the plant would not regenerate and the impact
would be permanent.

About 0.2 acre of the special-status wetland species mousetail (found near the Little Klickitat River),
would be removed. This species would not be expected to regenerate, and the impact would be
permanent.

Disturbed grassland/shrub-steppe is the most abundant vegetation type crossed and affected by the
Middle Alternative. About Z5—77 7072 acres of disturbed grassland/shrub-steppe would be
permanently impacted (removed) by tower footprints and roads. An additional 34—47 35-49 acres
would be temporarily impacted during construction (see Table 3-11). Pulling sites would likely disturb
about 16 acres. Disturbed areas would be reseeded following construction. In temporarily impacted
areas, this vegetation type would likely return to preconstruction coverage within three growing
seasons. As most noxious weeds were found in disturbed grassland/shrub-steppe areas along the
Columbia River, the potential risk for weeds to spread would be high. Mitigation measures would help
prevent further infestations.

Where the Middle Alternative crosses over the Columbia Hills (between line miles M9-10.5), the
disturbed grassland/shrub-steppe community is in relatively good condition with only light disturbance.
In this area, impacts would be greater, as the alternative would also impact cryptomgamic crust found in
this lightly disturbed area, would create a new corridor, and most access roads would be new.

For options that would remove the existing Harvalum-Big Eddy line and build double-circuit, about
2 acres of land (or about 0.06 acre per tower) that is currently encumbered by the existing line could
revegetate to the surrounding vegetation type (which is mostly disturbed grassland/shrub-steppe in this

area).

No high-quality grasslands would be affected by the Middle Alternative, since no grassland is present
along the route.

Of the small amount of high-quality shrub-steppe found along the Middle Alternative, about 3 acres
would be permanently impacted and an additional 8:8—=%5 1-8 acres would be disturbed during
construction (see Map 3-5). Small patches of cryptogamic crusts within this high-quality shrub-steppe
would also be impacted. The two WNHP priority ecosystems (Douglas’ buckwheat-Sandberg’s bluegrass
and bitterbrush-ldaho fescue) would not be impacted. Because this high-quality shrub-steppe
community is small and surrounded by disturbed grassland/shrub-steppe—where weeds are more likely
present—and because shrub-steppe communities take longer to recover, there would be a higher risk
that the disturbed vegetation would not completely recover to its preconstruction state.
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Table 3-13. Impacts on Vegetation Cover Types and Priority Ecosystems on the Middle Alternative

Permanent Impacts Temporary Impacts
Vegetation . Total Total
Upgrading

Cover Types New e Permanent Temporary | Temporary
; Towers Existing Towers

and Associated 2| Roads Impacts per 2 Roads Impacts per
o (acres) Roads (acres)

Priority (acres) Cover Type (acres) Cover Type

1 (acres)

Ecosystems (acres) (acres)
Shrub-Steppe 0-0.3 3 0 3 ) 1—8. 0 0-8-751-8
Grassland 0 0 0 0 0 0 0
Disturbed Shrub- 10-12 | 4441 2119 75-7770-72 | 31-45 34 34-47 35-49
Steppe/Grassland
Woodland® 0.5-0.7 0 0 0.5-0.7 0 0 0

'There were no Priority Ecosystems found on the Middle Alternative.

2 Impacts for tower construction are presented as the range of tower options. Single-ciredit-tower-options-havelowerimpacts;-double-cireuit
tower-options-higherimpacts; The upper end of each range reflects the double-circuit options, but does not reflect removal of the existing
line, which would remove existing tower footprint impacts by a total of about 2.0 acres for the Middle Alternative.

3 . . .
Impacts to woodlands are calculated based on tree removals, which are considered permanent impacts only.

Three of the seven woodlands found along the Middle Alternative would be impacted (see Table 3-12).
About 26 trees would be removed, impacting roughly 0.7 woodland acre, including the understory. In
Oregon near Big Eddy Substation, the Middle Alternative would span an orchard (Woodland 12); the
trees in the orchard would be allowed to remain (with an agreement with the landowner to ensure the
trees stay well below the conductors), but several Oregon white oak trees on either side of the orchard
would be removed. The alternative would then span another orchard and Fifteenmile Creek three times
(Woodland 13, 14, 15, and 16). No trees in these four woodland areas would be removed because the
terrain would provide enough clearance for the conductors.

Where the Middle Alternative crosses the Little Klickitat River (Woodland 17), several ponderosa pines
would be removed in upland areas on the north side of the crossing. The alternative would also impact
a small portion of ponderosa pine in a large woodland area (Woodland 11) to the north of the river (this
woodland would also be impacted by the West Alternative).

None of the trees removed would be part of a priority ecosystem. The number of trees removed would
be the same for all tower options proposed for the Middle Alternative.

In summary, the Middle Alternative would impact two special-status species and one high-quality shrub-
steppe community, but would not impact high-quality grasslands or priority ecosystems, and would
require only a small number of trees to be removed. Disturbed grassland/shrub-steppe that would be
impacted is common in the area and would return in temporarily disturbed areas following construction.
Overall impacts of the Middle Alternative on vegetation would be moderate.

The three options for the Middle Alternative would have similar overall moderate impacts to vegetation.
Although use of double-circuit towers in some places would have a greater footprint and would create
disturbance during removal of the existing line, the existing tower footprints would be allowed to
revegetate and the total footprint would be smaller by combining two lines on one tower.
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East Alternative

The one special-status species, smooth desert-parsley, found along the East Alternative would
potentially be impacted. As described for the Middle Alternative, smooth desert-parsley was not found
during field surveys, but is assumed present and potential impacts were determined using WNHP 2009
data. About 0.7-0.9 acre of smooth-desert parsley found near the Columbia River in Washington (an
area in which the Middle and East alternatives follow the same route) would potentially be removed by
tower and new road construction. About 0.5 acre of this smooth-desert parsley area would be impacted
due to temporary construction activities, but it is presumed that the plant would not regenerate and the
impact would be permanent.

Disturbed grassland/shrub-steppe is the most abundant vegetation type crossed and affected by the
East Alternative. About 89-92 86—89 acres of disturbed grassland/shrub-steppe would be permanently
removed along the East Alternative, and an additional 37—45 39—-47 acres would be temporarily
disturbed during tower construction (see Table 3-14 and Map 3-5). Pulling sites would disturb about
16 acres.

For options that would remove an existing line and build the proposed line as double-circuit, about
3.5 acres (or about 0.06 acre per tower) that are currently encumbered by the existing line could
revegetate to the surrounding vegetation type (which is mostly disturbed grassland/shrub-steppe in this

area).

Since various weeds are found in the disturbed grassland/shrub-steppe areas along the East Alternative
from Big Eddy Substation through I|ne mile 14, there would be the potential that with dlsturbance these
species would spread. Wh -

Table 3-14. Impacts on Vegetation Cover Types and Priority Ecosystems on the East Alternative

Permanent Impacts Temporary Impacts
Vegetation . Total Total
Upgrading
Cover Types New b Permanent Temporary | Temporary
: Towers Existing Towers
and Associated (acres)2 Roads Roads Impacts per (acres)2 Roads Impacts per
Priority (acres) (acres) Cover Type (acres) Cover Type

Ecosystems® (acres) (acres)
Shrub-Steppe 0 0 0 0 0 0 0
Grassland 0 0 0 0 0 0 0
Disturbed Shrub- 11-14 4115 3730 89-92 86-89 33-41 46 37-45 39-47
Steppe/Grassland ——
Woodland® 0.4-0.8 0 0 0.4-0.8 0 0 0

'There were no Priority Ecosystems found along the East Alternative.

Impacts for tower construction are presented as the range of tower options. Single-cireuittoweroptions-havelowerimpacts-double-cireuit
tower-options-higherimpaets The upper end of each range reflects the double-circuit options, but does not reflect removal of the existing
line, which would remove existing tower footprint impacts by a total of about 3.5 acres for the East Alternative.

3 . . .
Impacts to woodlands are calculated based on tree removals, which are considered permanent impacts only.

Since no high-quality grasslands or shrub-steppe are found along the East Alternative, these plant
communities would not be impacted.
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Of the six woodlands identified along the East Alternative, two would be impacted (see Table 3-12).
About 16 trees would be removed, impacting roughly 0.8 acre of woodland, including the understory. In
Oregon, the tree impacts would be the same as described for the Middle Alternative: conductors would
span an orchard at Woodland 12 with removal of several Oregon white oak trees on either side of the
orchard; and span Woodlands 13, 14, 15, and 16, which include those next to Fifteenmile Creek, with no
tree removal. Where the East Alternative crosses the Little Klickitat River, some ponderosa pine in the
upland area above the river and some Oregon white oak trees in an adjacent oak woodland would be
removed. The oak woodland is part of a more expansive woodland following the river, and removal of
trees from this woodland would contribute to some fragmentation of this wooded corridor.

In summary, although the East Alternative would potentially impact one special-status species, it would
not impact high-quality grassland, high-quality shrub-steppe communities, or priority ecosystems, and
would require only a small number of trees to be removed. Disturbed grassland/shrub-steppe that
would be impacted is common in the area and in temporarily disturbed areas would return following
construction. Therefore, overall impacts of the East Alternative on vegetation would be low.

The three options for the East Alternative would have similar overall low impacts to vegetation.
Although use of double-circuit towers where appropriate has a greater footprint and would create
disturbance during removal of an existing line, the existing tower footprints would be allowed to
revegetate and the total footprint would be smaller by combining two lines on one tower.

Knight Substation Options

Knight Substation Site 1

Knight Substation at Site 1 would permanently convert 38 29.65 acres of nonirrigated cropland to a

nonvegetated developed areas substationyard-at-eithersite, with 5 42.5 additional acres of mostly
cropland and some range land impacted temporarily by construction activities. See Table 3.14.1.

Permanent impacts would include the removal of existing cropland vegetation for the substation, the
access road from Knight Road, the footprint of the wood-pole Klickitat County PUD line to service the
substation, and the footprint of the two dead-end towers that would be needed on either end of the
ground wire along the Wautoma-Ostrander line.

Temporary impacts to vegetation would be due to a soil stockpile area, construction staging areas, a
possible temporary access road from Hill Road, and the installation of counterpoise at each of the
existing Wautoma-Ostrander towers 1 mile outside the Knight Substation site. The temporary access
road would be reseeded and restored for existing cropland or rangeland use once construction of the
substation was complete and a permanent access road from Knight Road was established. Disturbance
areas at tower sites due to counterpoise installation would also be restored and the existing cropland or
rangeland vegetation would be reestablished.

Existing vegetation on the north side of the proposed substation site would be covered with the soil
excavated for the substation. The soil would be spread evenly to essentially match existing terrain
contours, then spread with saved topsoil and revegetated. If the area was leased for agricultural use, it
would be revegetated with crop type species; if it was left as open space, it would be reseeded with a
mix of grasses and shrubs.

Staging areas would be restored and seeded and an area on the south side of the substation site would
be left untouched and vegetation would be allowed to remain; these areas would not revert back to
existing agricultural type vegetation species.
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Table 3-14.1. Impacts on Vegetation by the Knight Substation Sites

Facility Site 1 (acres) Site 2 (acres)

Permanent
Substation 22 22
New Road’ 6 5
PUD Electrical Service 0.15 0.15
Counterpoise Dead-End Towers 1.5 1.5
Total Permanent Impacts 29.65 28.65
Temporary
Soil Stockpile area 19 (soil to be }:\:a/lﬁed off-site)
Staging Area 2.5 2.5
Possible Temporary 8
Road? (6 agriculture, 2 range) N/A
Counterpoise . 13 . 13

(9 agriculture, 4 rangeland) (9 agriculture, 4 rangeland)
Total Temporary Impacts 42,5 15.5

3.3 Vegetation

! Substation disturbance area includes the fenced electrical yard, control house, parking lot, retention pond, and the graveled buffer outside of
the fence line.

*From Knight Road

* From Hill Road

There would be no impacts to grassland/shrub-steppe vegetation, special-status species, or priority
ecosystems at either site. Overall impacts of Substation Site 1 on vegetation would be low because a
relatively small amount of vegetation would be permanently impacted and the type of vegetation that
would be impacted is abundant and common to the area. Impacts to croplands are discussed in Section
3.1 Land Use and Recreation.

Knight Substation Site 2

Knight Substation at Site 2 would permanently convert 28.65 acres of nonirrigated cropland to a
nonvegetated developed area, with 15.5 additional acres of cropland impacted temporarily by
construction activities. See Table 3.14.1.

Permanent impacts would be similar as those described for Site 1, although the access road from Knight
Road would be shorter and would impact less land.

Temporary impacts would be due to the counterpoise installation and staging areas and would be the
same as those described for Site 1.

There would be no impacts to grassland/shrub-steppe vegetation, special-status species, or priority
ecosystems at either site. Overall impacts of Substation Site 2 on vegetation would be low because a
relatively small amount of vegetation would be permanently impacted and the type of vegetation that
would be impacted is abundant and common to the area.

Fiber Optic Cable Options and Wautoma Substation

For the fiber optic cable Loop Back Option, no impacts on vegetation would occur other than those
already described for each alternative because this option would place the fiber optic cable on the same
towers as the proposed transmission line. Potential vegetation impacts of the fiber optic cable
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Wautoma Option and the expansion of BPA’s Wautoma Substation are described in Section 3.15 Fiber
Optic Cable ©ptiens and Wautoma Substation.

3.3.3

Mitigation Measures

The following mitigation measures have been identified to reduce or eliminate adverse impacts on
noncultivated vegetation from construction and operation and maintenance of the action alternatives.
All mitigation measures would be implemented prior to, during, or immediately after construction of the

project unless otherwise noted.

Locate towers and roads outside of priority ecosystems, high-quality vegetation
communities, and areas of special-status plants as much as possible. Avoid these areas
during construction (staging areas, pulling sites, etc.).

Avoid tree removal to the extent possible.

Cut or crush vegetation rather than blade in areas that would remain vegetated to maximize
the ability of native plants to resprout.

Work with the appropriate state agency to mitigate impacts to federal species of concern, e+
state-listed species, or protected habitats if impacts are unavoidable. Site-specific
mitigation to be determined after a project decision is made and during tower location and
design. Measures could include the following:

Ecologically optimizing siting of facilities

Special construction techniques to minimize soil disturbance
Seasonal restrictions

Identifying and securing replacement lands

Identifying appropriate seed or plant sources for revegetation
Monitoring and response provisions.

‘;7

‘;7

‘;7

‘;7

\7

Y

Seed all disturbed areas to prevent colonization by weeds and facilitate reestablishment of
the preconstruction plant community. Use native seed mixtures that consist of locally

dominate native species, unless requested differently by the landowner. On CRP lands, use
native seed mixtures approved by the local Farm Service Agency. Yse-approved-{ocalFarm

Restore compacted soils if needed prior to seeding (see mitigation measures in Section 3.1
Land Use and Recreation).

Prepare and implement an Early Detection Rapid Response Plan to control the infestation or
spread of noxious weeds that would include the following measures:

> Collaborate with the Klickitat County Weed Board or Wasco County Weed Department
and landowners to determine and carry out the best control measures deemed locally
effective for weed control during construction and over the life of the line.

» Conduct invasive weed surveys prior to and following construction to determine
potential weed spread and appropriate corrective actions.

> Where possible, treat identified infestations prior to construction.
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Pressure or steam wash vehicles and other equipment that have been in weed-infested
areas at established wash stations upon leaving the infested areas to prevent spreading
weeds to uninfected areas during construction.

\

» Monitor and treat existing and new infestations during construction on a minimum
annual basis and for 3 years after construction.

e Equip all vehicles with basic fire-fighting equipment, including extinguishers and shovels to
prevent fires that could encourage weed growth.

e Use certified weed-free mulch, if mulch is used for erosion control.

3.3.4 Unavoidable Impacts Remaining after Mitigation

Unavoidable impacts would include permanent vegetation loss in the footprint of new towers,
substation, and roads as well as temporary disturbance of vegetation during construction and
maintenance activities. Depending on the alternative, special-status species, priority ecosystems, and
high-quality grassland or shrub-steppe communities would be impacted.

3.3.5 No Action Alternative

The No Action Alternative would have no impact on vegetation because no new transmission lines,
towers, or substations would be constructed. Impacts from operation and maintenance of existing lines
and substations would continue unchanged.
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3.4 Geology and Soils

This section describes the geology and soils found in the project area and how the proposed alternatives
could affect these resources. It also discusses potential landslide risks.

3.4.1 Affected Environment
Geology

The project vicinity is predominantly volcanic rock, composed specifically of the Wanapum and Grande
Ronde Basalt units of the Columbia River Basalt Group and younger basalts of the Simcoe Mountains at
the project area’s northern edge. The Columbia River Basalt Group consists of tens of thousands of
vertical feet of basalt flows that emanated from fissures in southeastern Washington and northeastern
Oregon, covering the southeastern quarter of Washington and adjacent areas in Oregon. The Grande
Ronde and Wanapum Basalt flows are from 14.5 to 16.5 million years old (Walsh et al. 1987).

Overlying the basalt flows are much thinner (10- to 90-foot) accumulations of volcanic sediments,
alluvial materials, and soils that were deposited on the land surface after eruptive events, including ash
from the 1980 Mount St. Helens’ eruption. These sediments include volcanic-rich alluvial sands, gravels,
silts, and clays.

Topography consists of plateaus and gently rolling hills bordered by steeper slopes on the south (on
either side of the Columbia River) and north (flanks of the Simcoe Mountains). Elevation ranges from
160 feet at normal pool elevation of Lake Celilo behind The Dalles Dam to 2,628 feet above sea level at
the crest of the Columbia Hills north of the Columbia River.

Landslide Areas

All route alternatives travel through an area in Oregon, just south of the Columbia River and east of The
Dalles, where Wasco County has determined there may be some risks of landslides (see Map 3-6). Risks
are obviously higher on the area’s steep slopes, although none of the larger landslide sites appear
recent. More recent, active landslides are small and appear related to headwaters of drainages on steep
slopes or failed banks of incised streams.

There are also some landslide areas present along the Columbia Hills on the Washington side of the
Columbia River, including a large, potentially active landslide on the north side of Highway 14 above
Wishram. Landslide risk mapping in Klickitat County was performed by Washington’s Division of
Geology and Earth Resources and by interpretation of aerial photographs. No landslide areas were
found along the route alternatives north of the Columbia Hills, but there are steep slopes in the Little
Klickitat River area.

The West Alternative crosses two possible landslide areas south of I-84 in Oregon (between line

miles W1.2-1.8) and a large inactive landslide on Washington Parks and DNR lands between line miles
W?7.6-8.4. Small landslides may also be associated with the headwaters of drainages on the north flank
of the Columbia Hills near line mile W9.5. Other steep slopes along the West Alternative can be found
at line miles W0-2 on the Oregon side of the Columbia River, W5.5-10 where it would climb over the
Columbia Hills, W11 and W13 on either side of Swale Creek, and W19.6-20.5 near the Little Klickitat
River.

3-78 Big Eddy-Knight Transmission Project Final EIS
July 2011



3.4 Geology and Soils

The Middle Alternative crosses many steep slopes for its first 9 miles. In addition, it crosses short
segments of steep terrain much farther north between line miles M19.6-20 near the Little Klickitat River.
Some areas on the steep slopes between line miles M0.5-7 along the Columbia River are identified as
moderate to high landslide risk areas by Wasco County. Where the Middle Alternative parallels the
existing Harvalum-Big Eddy line in Oregon, it crosses landslides not previously mapped, but recognized
on aerial photographs at line miles M3.2 and M6.5-6.8 (see Map 3-6). It also crosses the edge of a large
landslide on the north side of Highway 14 above Wishram in Washington (line miles M9-9.4). The
Oregon landslides do not appear currently active, but the slide above Wishram has deformed Highway
14 in places, indicating that portions of it are still moving.

The East Alternative shares the same corridor as the Middle Alternative from Big Eddy Substation to
about line mile E9.3 before turning east on a separate route. Like the Middle Alternative, steep slopes
can be found at line miles E0.5-1.5, E2.2-6.2, E6.5, E7, and E7.8-8.6. In addition, the East Alternative
crosses steep slopes between line miles E9.3-14, east of Wishram, Washington, and E14.6- E15, where it
descends from the Columbia Hills. Some areas on the steep slopes between line miles E0.5-7 are
identified as moderate to high landslide risk areas and include three inactive landslides. On the
Washington side, there is a large and active landslide above Wishram (line miles E9-10). Where the East
Alternative is in a new corridor, many actively eroding stream banks would be crossed (near line miles
E10.4, E12, E12.7, and E12.8), as well as an old slide from line miles E13.6-14.7.

Seismic Risks

A detailed seismic and geologic hazard assessment was conducted for the route alternatives. Results of
the assessment are summarized in the maps in Appendix J. There are no known active faults in the area.
The faults displayed in Appendix J have a low-to-moderate probability of surface rupture. Unless a
surface rupture is visible, efforts to locate towers to avoid potential surface rupture is not considered
practical. No surface ruptures were observed at the proposed tower locations of the route alternatives.
Earthquakes occurring elsewhere in the Northwest could cause ground shaking or ground failure—
landslides or liquefaction (severe settling of soil) — in large landslide areas, in floodplain sediments and
alluvial fill in the Swale Creek Valley, and in floodplain sediments around Fifteenmile Creek in Oregon
and the Little Klickitat River in Washington.

Soils

Soils throughout the area are typically varieties of silty loams—a mix of sand, silt, and clay—or coarser
variants (sandy or gravelly loams). Soils are a mixture of weathering products of the underlying
materials (i.e., basalt or fluvial sediments) with substantial amounts of loess (silty or loamy material
deposited by glaciers) and lesser amounts of volcanic ash. The most dominant soil is Goldendale silt
loam, covering more than 2,300 acres in the project area. This soil has slow to moderate water-
infiltration traits. Soil thickness varies, with thinner soils on steep slopes and exposed bedrock, and
thicker soils in basins.

Many soil types in the area are either considered prime farmland or support “farmlands of statewide
importance.” (See Section 3.1 Land Use and Recreation.) About half of the soils are mildly to moderately
expansive (absorb water easily). Dirt roads in the Centerville and Klickitat Valley portion of the project
area, with a high proportion of volcanic ash in the soil, are nearly all signed as impassible when wet. As
a result of these erodible soil properties and the potential for frost action, which can cause soil softening
or heaving, road construction and maintenance is challenging in some areas.
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3.4.2 Environmental Consequences

Common Impacts

The project could affect soils by exposing soils to rain and wind, causing erosion; compacting soil; or by
removing soils from use by either taking it off-site or covering with impervious surfaces. Landslides can
affect the integrity of the towers and roads, and construction in slide areas can trigger further slides.

Construction activities would involve excavation (for tower footings, substation ground mat, equipment,
and counterpoise), grading and cut-and-fill for roads, tree removal, movement of heavy equipment, and
lay-down of materials. All these activities would disturb soils and remove or damage vegetative cover.
The exposed soil would be vulnerable to movement off-site through water runoff, wind dispersal, or
movement by gravity (soil/rocks rolling down hill). Soil compaction also contributes to erosion as rainfall
is less easily absorbed (increasing runoff) and it is more difficult for plants to grow (creating areas with
patchy or no vegetation coverage).

The area of soil disturbed at each tower site would be about 0.5 acre (including counterpoise installation
impacts) for single-circuit towers and about 0.8 acre for double-circuit towers. Where existing lines
would be removed, wood pole removal would disturb about 0.1 acre of soil and lattice steel tower
removal would disturb about 0.43 acre. About 18 conductor tensioning sites would be required and
would disturb about 14 acres of soil. Impacts from roads are based on an average road width of about
30 feet (smaller on straight stretches, larger at turns).

The amount of predicted soil loss is based on the disturbance area, type of underlying soil and terrain,
and is calculated as “tons per year.” A ton is equivalent to 40 cubic yards of soil (4 feet by 5 feet by

2 feet). Even without building the project, soil is lost through existing conditions such as rain, wind,
grazing, farming, driving, and construction. Mitigation measures such as installing silt fences during
rainy periods, covering piles of soil, dust control, and reseeding disturbed areas, are essential for
reducing erosion and soil loss.

Some soil would be removed from potential use, such as in localized areas around transmission tower
footings, road beds, and at the new substation. The ground beneath new or improved access roads
would be subject to long-term compaction. Where footings and roadways are built on expansive sail,
impacts would be greater because more work (e.g., grading, graveling, more extensive foundations)
would be required to ensure stability. Roads on steep slopes would be the most likely to cause erosion
by removing the ground cover, compacting the soil, and potentially changing drainage patterns. Proper
road design (such as gravelling surfaces, selecting appropriate road locations and grades, and installing
water bars or other appropriate drainage) would be essential to help avoid long-term erosion impacts
(see Section 3.4.3 Mitigation Measures).

Typical operations and maintenance would have minimal effects on soils. Annual vehicle ground
inspections and vegetation maintenance activities could cause some dust, create ruts on wet roads, or
disturb vegetation that could expose soil. Where temporary roads would be constructed, maintenance
vehicles and equipment may need to drive through fields and could cause temporary soil erosion or
compaction. BPA would mitigate impacts to restore soil function and compensate landowners for
damages.

Landslides would potentially affect the integrity of towers and road stability as well as other resources in
the area. Towers and roads would be generally sited to avoid possible unstable locations. Where this is
unavoidable, civil engineers would walk locations to select the best tower and road locations, use
appropriate design standards for the given soils of the area, and monitor the area as part of routine
maintenance. If a landslide did occur within the project area, effects could include blocked roads by
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debris, damage or destruction of homes, disruption of water, sewer and power systems, as well as
damage to habitats and land uses.

Seismic issues can also affect tower construction (i.e., siting, type of footing used). All facilities would be
built to applicable seismic standards and combined wind- and ice-loading tower design criteria typically
exceed earthquake-induced loads.

Specific soil erosion impacts and landslide impacts for each route alternative are discussed below.

Proposed project work at Big Eddy Substation, which would be the same for all alternatives, would occur
within its existing yard. Excavation would be required for dead-end towers and electrical switching
equipment and would range from minor (less than 5 feet) for burial of key lines to more extensive (up to
15 feet) for footings for the dead-end towers. About 1 acre would be disturbed for this work. Some
footing excavations could require limited drilling or blasting in bedrock.

Soil at Big Eddy Substation averages about 4 feet deep. While not likely at this site, footing construction
could require temporary dewatering if perched groundwater is present at the time of construction.
Excavated soil would be used on site as needed and, if required, remaining soil would be transported to
an appropriate certified site after being tested for contamination — particularly for hydrocarbons and
polychlorinated biphenyls (PCBs). The yard is currently graveled and newly disturbed areas would be
immediately re-graveled. Estimated soil loss from the site due to erosion would be about 1.30 tons per
year. This is a typical low loss rate for soils of the area (Renard et al. 1997; Toy and Hadley

1987; SCS 1978). Overall, there would be low erosion impacts due to project additions at Big Eddy
Substation.

West Alternative

Tower installation and construction of some 48 36 miles of new, improved and temporary access roads
for the West Alternative would disturb about 369-268 148-240 acres of land; 469 148 acres for West
Option 1, which uses all single-circuit towers, and 268 240 acres for West Option 5, which has the
greatest use of double-circuit towers of the options. Disturbance acreages for West Options 2, 3, 4, and
6 fall between Options 1 and 5. Estimated soil loss along the West Alternative due to erosion would be
about 28-44 26-39 tons per year (see Table 3-15). This rate was determined with the use of appropriate
erosion control mitigation measures (see Section 3.4.3 Mitigation Measures) and would be similar to
typical erosion rates for the area. If left bare, disturbed soil would erode at a much higher rate.

The West Alternative would potentially be affected by three possible landslide areas: south of -84 in
Oregon (between line miles W1.2-1.8), a large inactive landslide on Washington Parks and DNR lands
between line miles W7.6-8.4 (see Map 3-6), and small areas associated with the headwaters of
drainages on the north flank of the Columbia Hills near line mile W9.5.

If a landslide were to occur at line mile W1.2 — 1.8, debris flow could potentially reach 1-84 and cause
damage to the highway or block traffic. A landslide in line miles W7.6-8.4 would impact habitat and
sensitive species in the Columbia Hills State Park and potentially could case sedimentation in Eightmile
Creek. The route also crosses steep terrain at line miles W0-2 on the Oregon side of the Columbia River,
W5.5-10 where it would climb over the Columbia Hills, W11 and W13 on either side of Swale Creek, and
W19.6-20.5 near the Little Klickitat River. Actual construction in landslide areas would total about
2-5-2.5 acres (see Table 3-16). Landslide impacts through this area are unlikely because BPA’s existing
wood-pole transmission runs through many of these areas and has had no history of landslides and the
proposed line would be build to appropriate design standards taking into account soil stability.

Overall impacts of the West Alternative on geology and soils would be low. Although work could disturb
up to 268 240 acres of land, the disturbance would be spread over 27 miles and erosion rates would be
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similar to existing erosion rates without the project and would be controlled through mitigation. In
addition, the amount of tower and road construction needed in landslide areas would be small (just over
2 acres) and appropriate engineering designs would lessen potential risk of landslides in these areas.

West Option 1 would have the least impact on soils and West Option 5 would have the greatest,
although both are still considered a low impact. Impact levels for West Options 2, 3, 4, and 6 fall
between Options 1 and 5.

Table 3-15. Potential Erosion (Soil Loss) Impacts® by Action Alternative

Tower Access Roads— Total
Construction? New, Upgraded and Temporary (tonslyear)
(tonslyear) (tonslyear)
West Alternative
Predicted Soil Loss:
Existing Conditions 9-23 21 g 30-44 26-40
Without Project
Predicted Soil Loss: 3
Project with Mitigation 9-22 817 28-41 26-39
Middle Alternative
Predicted Soil Loss:
Existing Conditions 11-13 26 37-39
Without Project
Predicted Soil Loss:
Project with Mitigation 10-12 2324 33-3534-36
East Alternative
Predicted Soil Loss:
Existing Conditions 11-20 2628 37-4639-48
Without Project
Predicted Soil Loss:
Project with Mitigation 12-27 3632 42-57 44-59

! Analysis of surface erosion potential from water was based on NRCS erosion coefficients for specific soil map units and slope erosion
coefficients used in the Revised Universal Soil Loss Equation (RUSLE) model (Renard et al. 1997; Toy and Hadley 1987; SCS 1978).
Analysis of erosion by other processes, including surface erosion by wind, erosion from mass wasting, and erosion of stream banks,
was qualitative.

? Range of quantities reflects range of impacts that could occur from different tower options. For example, double-circuit options
disturb about 20-30% more land than single-circuit options.

*This number reflects potential soil erosion from upgrading existing access roads as well as existing county roads. About 5 miles of
county roads would be improved for the West Alternative.

Table 3-16. Landslide Areas Disturbed by Action Alternative

. Access Roads—New
. Tower Construction® '
Alternative owe gz:r:s)uc 0 Upgraded, and Temporary Total (acres)
(acres)
West Alternative 1.1-1.3 131 242621-23
Middle Alternative 2.4-3.9 536 7.7-9:28.4-9.9
East Alternative 5.2-11.9 17214 22.430.119.2-25.9
! Range of quantities reflects different tower options.
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Middle Alternative

Installing towers and construction of about 37 40 miles of new, improved and temporary access roads
for the Middle Alternative would disturb about 359-379 109-132 acres: 159 109 acres for Middle
Option 1, which uses all single-circuit towers, and 379 132 acres for Middle Option 3, which has the
greatest use of double-circuit towers of the options (disturbance acreages of Middle Option 2 falls
between these acreages). Estimated soil loss along the Middle Alternative due to erosion would be
about 33-35 34-36 tons per year (see Table 3-15). This rate was determined with the use of appropriate
erosion control mitigation measures (see Section 3.4.3 Mitigation Measures), and would be similarte
slightly less than typical erosion rates for the area. If left bare, disturbed soil would erode at a much
higher rate.

The Middle Alternative would potentially be affected by steep slopes for its first 9 miles, and steep
terrain much farther north between line miles M19.6-20 near the Little Klickitat River (see Map 3-6).

Actual construction in landslide areas would total about 8-9 10 acres (see Table 3-16), 2 of those acres
would be for upgrading existing roads. Between line miles M0.5-7, tower and roads would mostly avoid
the landslide areas, since much of the existing access road system along the Harvalum-Big Eddy line
could be used. In addition, these landslides in Oregon do not appear to be active and the existing
Harvalum-Big Eddy line and its associated access roads have been in place for over 50 years through
these areas with no history of landslides. If a landslide occurred in the potential landslide area between
line mile M6-7, debris could impact disturbed shrub-steppe, range land, Moody Road, and p