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resources.  This includes fostering the 
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life through outdoor recreation.  The 
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administration.
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record for this planning effort.  Individual 
respondents may request confidentially.  If you 
wish to withhold your name or street address 
from public inspection, or from disclosure under 
the Freedom of Information Act, you must state 
this prominently at the beginning of your written 
comment.  Such requests will be honored to the 
extent allowed by law.  All submissions from 
organizations of businesses, and from individuals 
identifying themselves as representatives or 
officials of organizations or businesses, will be 
made available for public inspection in their 
entirety.  
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Abstract:
This Draft Environmental Impact Statement (EIS) considers the Proposed Action of authorizing a right-of-way 
across lands administered by the Bureau of Land Management (BLM) and U.S. Fish and Wildlife Service 
(USFWS) for the construction and operation of a transmission line and access roads associated with the 
Echanis Wind Energy Project.  This Draft EIS considers three alternatives: Alternative A, the No Action 
Alternative; Alternative B, the Proposed Action of granting a ROW for construction and operation of an access 
road and transmission line across lands administered by the BLM and USFWS, and considering the Connected 
Action of Columbia Energy Partners constructing and operating a wind farm and associated facilities (e.g., 
access road, transmission line, substation, operations and maintenance [O&M] building) on privately held land; 
and Alternative C, wherein a northern transmission line route is considered as part of the Connected Action, 
rather than a transmission line through USFWS-managed lands.  The following issues were identified for 
analysis in the Draft EIS: potential project impacts on vegetation and the spread of noxious weeds; potential 
project impacts on migratory birds and bats, sage grouse and their habitat, and raptors and their nests; potential 
project impacts on general wildlife habitat, big game habitat; potential noise impacts on wildlife; potential effects 
on recreation; potential visual/aesthetic impacts, including glare/light pollution from turbine lighting; potential 
project impacts on sensitive archaeological resources and properties listed on the National Register of Historic 
Places; potential project impacts on areas valuable to Native Americans; potential economic effects of project to 
rural communities and landowners (jobs, tax revenues); and potential project impacts to wilderness values.

Comments on the Draft EIS must be received within 45 days of EPA’s publication of the Notice of Availability.
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Executive Summary 

This Executive Summary provides a synopsis of the North Steens 230-kV Transmission Line Project Draft 
Environmental Impact Statement (Draft EIS).  The Draft EIS describes the Proposed Action, alternatives to 
the Proposed Action, and discusses the potential effects of the Proposed Action and alternatives on elements 
of the environment.  The Draft EIS has been distributed to interested persons in hard copy and compact disk 
(CD) format, and hard copies are available for review at the BLM Burns District Office, local libraries, and 
other locations as specified in Section 4.0. 

INTRODUCTION 
In December 2008, Harney Electric Cooperative (HEC) filed a preliminary application for right-of-way 
(ROW) with the U.S. Department of Interior Bureau of Land Management (BLM), Burns District Office, for 
the construction, operation, and maintenance of a new double-circuit 230,000 volt (230-kilovolts or 230-kV) 
overhead electric transmission line and associated facilities on BLM-administered land in Harney County, 
southeastern Oregon.  The proposed transmission line, known as the North Steens 230-kV Transmission Line 
Project, would transport electrical power generated at the Echanis Wind Energy Project to HEC’s existing 
electrical transmission grid.   

The Echanis Wind Energy Project (Echanis Project) is a 104 megawatt (MW) wind energy facility that would 
be constructed on a 10,500 acre privately owned tract near Diamond, Oregon.  The ROW Applicant, 
Columbia Energy Partners (CEP), LLC of Vancouver, Washington, received a conditional use permit from 
the Harney County Planning Commission for the development of the Echanis Project in April 2007.  The 
issuance of the permit was not appealed.  The permit allowed for a maximum generating capacity of 104 
MWs from 40 to 69 wind turbine generators.  CEP commenced the environmental and cultural studies in 
support of the permit in 2007 and continued the studies in 2009.  CEP has secured a 20-year power sales 
agreement with Southern California Edison for energy generated at the wind facility.   

In 2009, Echanis, LLC (Echanis), a subsidiary of CEP, assumed responsibility from HEC for the ROW 
application submitted to BLM.  In December 2009, Echanis filed a separate application with U.S. Fish and 
Wildlife Service (USFWS) to obtain rights for the proposed transmission line to cross portions of the Malheur 
National Wildlife Refuge (MNWR).  Echanis is currently funding the transmission line project and would 
oversee the initial development and commissioning of the line.  Once commissioned, the line would be 
deeded to HEC for long-term operation and maintenance and the line would be incorporated into the HEC 
electric transmission and distribution system serving southeast Oregon and northern Nevada.  Once the line is 
deeded to HEC, it is proposed that the associated ROW would also be assigned to HEC.   

Because development of the Echanis Project is dependent upon Federal approval of the ROW grant for the 
transmission line, the Echanis Project qualifies as a “connected non-Federal action” under 40 CFR 1508.7 and 
40 CFR 1508.25(a).  Therefore, this Draft EIS must analyze the potential environmental effects associated 
with development and operation of the Echanis Project as “indirect effects” associated with the North Steens 
230-kV Transmission Line Project, as well as cumulative impacts from other reasonably foreseeable future 
actions.  While this environmental review requires disclosure of potential effects on private lands, as a 
connected action, BLM and USFWS only have authority to approve, modify, or deny ROW grants for those 
actions occurring on public lands.   

The BLM and USFWS are not responsible for the permitting of the Echanis Project.  Rather, both agencies 
have been asked to approve a ROW request for a transmission line that would connect the Echanis Project to 
the existing grid.   

ES-1 
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The BLM and USFWS have prepared this Draft EIS as part of the ROW grant application review process.  
The Draft EIS allows the BLM, USFWS, and other cooperating agencies to assess the effects to the human 
environment prior to making a decision on the ROW grant application requested by Echanis.  The Draft EIS 
analyzes the potential environmental effects (direct, indirect, and cumulative) of two Action Alternatives and 
the No Action Alternative.  One Action Alternative also includes two sub-alternatives (i.e., route options).   

PROPOSED AND CONNECTED ACTIONS 
The Proposed Action under consideration in this analysis is the BLM’s authorization of a new 150-foot ROW 
from the proposed Echanis Wind Energy Project to an existing 115-kV transmission line near Diamond 
Junction, Oregon operated by HEC.  The proposed transmission line would cross 18.70 miles of private land, 
8.85 miles of land administered by the BLM (Burns District Office), and 1.32 miles of the MNWR managed 
by USFWS.  The new transmission line would be constructed on double-circuit steel-pole towers.   

The transmission line, whether Proposed or Alternative routes, would be constructed on newly installed 
double-circuit steel-pole towers.  During Phase I of transmission line development, the first circuit would be 
designed and constructed so that it could transmit 230-kV but it would only initially be energized and 
operated at 115-kV (three conductors) for the Echanis Project.  Future plans for Phase II call for a second line 
to be placed on the other side of the towers that would be designed and operating at 230-kV.  This second 
circuit would be installed at an unknown date when additional electrical system capacity is required to 
transmit the power generated by the West Ridge, East Ridge, or Riddle Mountain Projects.  The second phase 
of construction would use the same laydown areas, tensioning sites, and overland routes used during the first 
phase.  As such, the Phase I construction would be the “heavy lifting” portion of the Proposed Action, 
comprising installation of the new poles along with foundations and access roads.  Phase II would only 
require stringing of three more conductors on the previously erected poles (no additional pole installation), 
and thus relatively “light” work.  Finally, the initial Phase I 115-kV line could be “re-energized” (no 
construction required) to 230-kV operation (Phase III) to transmit power if more than one or two of the West 
Ridge, East Ridge, or Riddle Mountain Projects is constructed and the additional capacity is needed after 
Phase II was implemented.  It should be noted that implementation of Phases II and III of the Project 
Applicant’s transmission line system would also require upgrades of the Harney Electric Cooperative’s 
existing transmission lines and ancillary facilities in the area, from 115-kV to 230-kV capacity and operation.   

For the Echanis Project, each turbine would have a 3-bladed up-wind rotor connected to a nacelle that houses 
a generator, gearing, and internal controls.  Each nacelle would be mounted on steel tubular towers, varying in 
height from 213 to 263 feet tall.  Each tower would be anchored to a steel and concrete foundation.  The 
towers, including the rotor blades (at 12:00 o’clock position) would be approximately 415 feet tall.  The 
normal maximum generation capacity of each turbine would range from 1.5 to 2.5 MW of electricity, 
depending upon the final number of turbines developed on the site.   

Renewable energy generated at the Echanis wind facility would be transmitted and distributed to the regional 
power market via the proposed North Steens transmission line and the regional electrical transmission grid.  
Echanis anticipates that the new transmission line and ancillary facilities could be used to transmit electric 
power from other potential wind energy projects developed in the Harney County area.   

Echanis has indicated that the North Steens 230-kV Transmission Line Project would improve ability to 
distribute available renewable energy as demand continues to grow for electric power from clean sources; 
reduce constraints in existing power generation and transmission infrastructure to meet current and future 
energy demands; increase transmission capacity and improve system reliability and flexibility; and, allow for 
cost-effective electric transmission and economical power sales and transfers.   

If a decision is made by the agencies to grant the ROW request, construction of access roads along the 
transmission line corridor and to the Echanis Wind Energy Project site would begin in spring of 2011.  
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Construction of the towers and installation of the transmission line would occur during spring, summer, and 
fall 2011, as dictated by ground conditions and weather.  Construction of the Echanis Wind Energy Project 
would begin in 2011 and last approximately 9 to 12 months, depending upon weather and site conditions.   

ALTERNATIVES 
This Draft EIS analyzes the following three alternatives: 

• Alternative A – No Action 

• Alternative B, the West Route (the Proposed Action) - as described above, and also includes two 
additional route options (South Diamond Lane Route Option and Hog Wallow Route Option) 

• Alternative C, the North Route - this 230-kV transmission line would begin at a new Substation located 
on the Echanis Wind Energy Project site and end at a new interconnection station constructed adjacent to 
the existing HEC 115-kV transmission line near Crane, Oregon.  The transmission line would be 
approximately 45.95 miles long, with approximately 33.66 miles crossing private land, approximately 
12.10 miles crossing land administered by the BLM, and approximately 0.19 mile crossing state land.   

This Draft EIS has rigorously explored and objectively evaluated all reasonable alternatives as described 
above.  Each alternative was evaluated for potential temporary and permanent impacts to geology and soils; 
water resources and floodplains; vegetation, special-status plant species, and noxious weeds; wetlands and 
riparian areas; fish, wildlife and special-status animal species; land uses, grazing, and realty; recreation; 
public services; visual resources; cultural resources; social and economic values and environmental justice; 
wild horses, burros, and areas of critical environmental concerns; Steens Mountain Wilderness, wilderness 
study areas, and wild and scenic rivers; transportation; public health and safety; air quality and climate 
change/greenhouse gases; noise; and energy.   

SCOPING 
Public and agency scoping was conducted to determine issues relative to the Proposed Action.  A Notice of 
Intent (NOI) to “Prepare an Environmental Impact Statement and Possible Resource Management Plan 
Amendments for the North Steens Transmission Line Project in Harney County, OR” was published in the 
Federal Register on July 27, 2009.  Publication of the NOI initiated a 30-day public scoping period that 
formally concluded on August 26, 2009.  The scoping period was subsequently extended to September 18, 
2009 to allow for additional comments and one additional public meeting.  A scoping notice and 
informational materials also were mailed to potentially interested parties during the summer of 2009.  Five 
scoping meetings were held in Oregon during July 21-23 and September 18, 2009.  All issues identified 
during scoping and BLM and Interdisciplinary Team reviews were evaluated to identify key issues that drove 
development of the alternatives and the impact analyses.  Issues identified for analysis in the Draft EIS 
included potential project impacts on: vegetation and the spread of noxious weeds; migratory birds and bats, 
sage grouse and their habitat, and raptors and their nests; general wildlife and big game habitat;  noise impacts 
on wildlife; potential effects on recreation; visual/aesthetics, including glare/light pollution from turbine 
lighting; sensitive archaeological resources and properties listed on the National Register of Historic Places; 
areas valuable to Native Americans; and the economic effects of the Project on rural communities and 
landowners (e.g., jobs and tax revenues).   

     ES-3 
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ENVIRONMENTAL EFFECTS 

Geology, Soils, Biological Soil Crusts, and Erosion 

Earthquakes and landslides are natural processes in the region and, without infrastructure, pose little risk.  
Seismic and landslides would be seen as hazards by all Action Alternatives.  Construction of all Action 
Alternatives has the potential to increase soil erosion due to larger amounts of runoff during construction and 
clearing.  Soils also have the potential of being affected by potential spill of harmful materials during 
construction.  All Action Alternatives also have the potential to increase runoff due to roads and impervious 
surfaces.  In the areas that are cleared during construction, biological soil crusts may be impacted.  
Additionally, in the implementation of any Action Alternative, biological soil crusts may be impacted by 
introduction of exotic vegetation that does not support biological soil crust recovery.   

Water Resources and Floodplains 

Surface Water 

Construction of all Action Alternatives has the potential to increase sedimentation in streams that would be 
crossed or in areas adjacent to construction.  The Echanis Project would have nine water body crossings, 
including one of Kiger Creek, three of Mud Creek, two of an intermittent tributary of Mud Creek, and three of 
an intermittent tributary of Kiger Creek.  Alternative B would cross four perennial streams, five intermittent 
streams, and two intermittent canals.  These crossings would occur using circular or open-bottom (i.e., arch) 
culverts and potential effects to surface and ground water would be minimized through standard construction 
Best Management Practices (BMPs).  Water bodies would also be permanently impacted where streams are 
crossed by roads or transmission lines.  Roads would not be paved with impervious surfaces, but would be 
cleared and graded.  Permanent effects would include reduced interception and infiltration of precipitation.  
Increased runoff due to roads and impervious surfaces has the potential to impact floodplains through 
increased flooding and erosion.   

Groundwater 

During times of seasonal flooding, digging below the water table could introduce sediment into subsurface or 
surface waters.  In addition, potential spills to ground water during construction may occur from equipment 
fueling or storage.   

For the Alternative B options, temporary effects to water resources would also occur where a 1.35 mile long 
segment of the existing 24.9-kV distribution line would be buried in a six-foot deep trench within the existing 
distribution line ROW, parallel to South Diamond Lane, east of Highway 205.  The excavation of the trench 
could introduce sediment to surface waters during rain events or if groundwater is present in the trench.  If 
pumping groundwater out of the trench is necessary, sediment-laden water would be controlled through the 
use of sediment barriers, hay-bale structures, or filter bags at a controlled rate to prevent sedimentation.  
Additional precautions to avoid impacts from dewatering operations include those described in Section 2.  
Where the relocated distribution line would cross the Donner und Blitzen River and the Buena Vista Canal, 
directional boring methods would be used.   

Vegetation, Special-Status Plant Species, and Noxious Weeds 

Vegetation may be affected by construction and operation of the access roads, transmission lines, wind 
turbines, and associated structures.  Loss of vegetation has the potential to occur from construction of Project 
facilities, construction of new access roads, improvement of existing access roads, and construction of string 
roads.  The Echanis Project would result in the loss of habitat of about 54.0 acres for new or improved access 
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roads, 2.4 acres for turbine towers, 1.8 acres for the substation, and 1.3 acres for the overhead electrical lines. 
Alternative B would result in the loss of habitat of about 25.3 acres for overland access roads, 4.3 acres for 
new or improved access roads, 1.9 acres for the overhead electrical lines, and 0.7 acre for the substation.   The 
majority of this vegetation would be sagebrush steppe (52.1 acres for the Echanis Project and 10.8 acres for 
Alternative B) and juniper woodland (22.3 acres for the Echanis Project and 6.0 acres for Alternative B), with 
smaller amounts native grassland, dwarf sagebrush steppe, exotic annual grassland, agricultural lands, and 
other vegetation types affected.   

If any special-status plant species are present in the Project Area, they may experience direct or indirect 
impacts, such as use of herbicides to control noxious weeds.  The Project includes protection measures for 
special-status plants to reduce the potential for impacts to such species, including BLM best management 
practice requirements to avoid overspraying.   

Any ground-disturbing or construction activity has the potential to further propagate invasive plant species 
populations in the location of the Project and its surroundings, either through introduction from other areas or 
through natural propagation.   

Wetlands and Riparian Areas 

Potential effects to wetlands from the Proposed Action and alternatives include alterations to wetland 
hydrology, alterations to the wetland plant communities, and loss of wetlands due to filling or sedimentation.  
No effects to wetlands would occur on the Echanis Wind Energy Project site.  The majority of wetland 
impacts (2.44 acres) from the Echanis Project would be associated with construction and improvement of the 
main access road on private lands.  Alternative B would span, but not be placed in, about 1.2 miles of wetland 
areas, 0.01 acre would be affected by pole placement, and another 0.74 acre would be affected by overland 
access roads.  Where constructed or improved roads parallel or cross riparian areas or wetlands, temporary, 
construction-related effects could be experienced, including effects of equipment working within and adjacent 
to these areas.  Vegetation in riparian areas may be temporarily altered due to construction activities; effects 
may be more pronounced in areas of shrub scrub vegetation than those with herbaceous vegetation.   

Fish, Wildlife, and Special-Status Animal Species 

Fish 

The Echanis Project would directly affect two perennial streams through the placement of culverts during 
construction of the access road, including one crossing of Kiger Creek and three crossings of Mud Creek.  
Alternative B would cross four perennial fish bearing streams: Kiger Creek, Cucamonga Creek, McCoy 
Creek, and the Donner und Blitzen River.  It would not directly affect fish resources in these rivers and 
streams because no Alternative B features, including transmission line poles, access roads, or the 
interconnection station, would be located in or immediately adjacent to these water bodies.   

Habitat Conversion 

The Echanis Project would result in the conversion of over 56 acres of sagebrush habitat and 20 acres of 
juniper woodlands.  Road construction and improvements would result in the additional permanent loss of 
over 53 acres of sagebrush habitat and 21 acres of juniper woodland. 

Permanent effects on wildlife resources from Alternative B would result from construction and operation of 
the transmission line, interconnection substation, and access roads.  There would be 30.9 acres of habitat 
permanently lost, including 12.0 acres of sagebrush habitat, 9.3 acres of grasslands, 6.4 acres of juniper 
woodlands, 2.4 acres of agricultural lands, 0.7 acre of wetlands, and 0.1 acre of developed lands.  Overland 

     ES-5 
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travel roads would account for 25.3 of the 28.5 acres affected by access roads, transmission line poles would 
have a total footprint of 1.9 acres, and the interconnection substation and operation and maintenance building 
would require 0.7 acre.  New access roads would further fragment the existing habitat, reducing the size of 
contiguous sagebrush, grassland, juniper, and riparian habitats.   

Birds and Bats 

Displacement of the above habitats by permanent Project features would affect big game, small and 
medium mammals, reptiles, and birds year-round.  Estimates of bird fatalities from the Echanis 
Project, based upon wind farm developments in the Pacific Northwest, range from 24 to 690 birds 
annually, with 19 to 538 (about 78 percent) of these being passerine species.  The estimate of 
fatalities for other species include 0 to 22 raptors annually, 28 to 235 bats annually (mostly hoary and 
silver-haired bats), and minimal waterfowl and shorebirds.   

Birds would be the group of animals most at-risk to injury and mortality from the Alternative B 
transmission line, because they are susceptible to collision.  Raptors are known to occur along the 
entire length of the Proposed Action, while waterfowl and shorebirds would most likely be affected in 
and near the MNWR.  Bats are not known to collide with transmission lines, based on mortality 
surveys, so would be unlikely to have any effect beyond displacement by permanent Alternative B 
Project features.   

General Wildlife 

The Echanis Project would result in the loss of less than one percent of habitat in the game management units 
for mule deer winter range, elk winter range, pronghorn antelope range, and bighorn sheep habitat.  
Alternative B would cross 101.7 acres of elk winter habitat, 342.5 acres of mule deer winter range, and 86.9 
acres of antelope habitat.  Access roads would be widened through 2.4 acres of mule deer winter range and 
new access roads would convert 0.7 acre of mule deer winter range to gravel surfaced roadway.  Overland 
travel would occur through 14.5 acres of mule deer winter range, 4.2 acres of antelope range, and 4.8 acres of 
elk winter range.  The transmission line would not require vegetative control in any of the antelope range, but 
in the elk and mule deer winter ranges the junipers and aspens would be periodically cut to control their 
height within the ROW.  The existing mosaic of grassland, sagebrush, and juniper habitats in the winter 
ranges would be permanently altered by vegetation management within the ROW, but the removal of trees is 
not expected to limit winter range quality.  The presence of grassland and sagebrush habitat in winter range is 
a benefit to big game for forage, and the limited removal of woodland habitat would cause only a negligible 
loss of cover.   

Special-Status Animal Species 

Echanis Project 

Permanent effects from the Echanis Project are likely limited for Preble’s shrew, because once new 
construction is completed Project support activities (including travel) would be primarily restricted to 
developed areas which would not be inhabited by this species.   
 
The rarity of California Wolverines suggests that they would have a low probability of crossing Project lands, 
but if they were to be present, they likely would be displaced from areas with active use.  The wolverine 
would be indirectly affected by project maintenance activities and the presence of vehicles and pedestrians in 
the Project Area by displacing individuals that may enter the Project Area.   
 
Of the 10 special status bat species that could occur on-site, the silver-haired bat and hoary bat are the only 
two that have been documented as fatalities at other area wind developments.  However, these two species 
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comprise the majority of bat fatalities in the Pacific Northwest, and would likely account for nearly all of the 
28 to 234 bat deaths estimated per year.    
 
Greater sage-grouse would likely be displaced from their summer and winter habitats in the Echanis Project 
Area during maintenance activities, and likely would greatly reduce their time spent near the access roads and 
wind turbines.  Direct mortality from collision with wind turbines is likely to be very low, because few deaths 
have been documented.  No leks are known to occur within three miles of the proposed turbine locations on 
the Echanis site, so courtship and breeding would not likely be affected by the project.  Increased vehicle use 
on the Echanis site could lead to a slight increase in direct mortality from collisions.   
 
Special status raptor species include bald eagle, golden eagle, northern goshawk, ferruginous hawk, and 
western burrowing owl.  No suitable habitat exists on the Echanis site or main access road for the burrowing 
owl, and no northern goshawks or ferruginous hawks were observed during field surveys.  Ferruginous hawks 
are unlikely to be present except during migrations.  One bald eagle was observed in the fall during its 
southern migration over the Echanis site, but the bald eagles’ preference for sites near water would make it 
likely to occur only as a migrant at Echanis.  Bald eagle winter roost areas are not present on the Echanis site.  
No bald eagle has been documented as a fatality from wind turbine collision.  Golden eagles were present at 
both the Echanis site and immediately west of the Echanis site, but were observed over canyons and away 
from ridges where turbines are proposed.  No raptor nests for any special status species was found within two 
miles of the Echanis site.  Given the potential for a lethal collision of a golden eagle with the proposed 
transmission line or wind development components, a Programmatic BGEPA permit would be required from 
the USFWS to provide operational coverage for the Project from the USFWS.   
 
There is a low likelihood that the six special status passerine species that occur at the site could be affected by 
collisions with the turbines at the Echanis site.  During spring or fall migration these species may be at greater 
risk of collision with turbines.   
 
Other wind developments are not known to have been constructed in mountain quail habitat, so no records of 
mortality exist.  However, other gamebird species have been found as fatalities at other wind developments, 
so it is possible that the Echanis Project could cause a low level of mortality for this species from collision 
with turbines.  Increased collision with vehicles from maintenance and other operational traffic may occur, 
although it is likely to be undetectable.   
 
Northern sagebrush lizard would be susceptible to crushing by vehicles from maintenance operations where 
access roads traverse suitable sagebrush habitat occupied by the lizard.  It is likely that the elevated levels of 
vehicle use during maintenance activities could cause an undetectable increase in mortality.   
 
Alternative B 

The permanent effects of Alternative B for Preble’s shrew, California wolverine, and northern sagebrush 
lizard would be qualitatively the same to the effects described for the Echanis Project in this Draft EIS.  
Alternative B would result in a very small permanent loss of potential pygmy rabbit habitat and displacement 
due to the transmission line poles, access road improvements, and the interconnection station.   

Greater sage-grouse are known to avoid roads and transmission lines, so effects to this species would 
be limited primarily to displacement by permanent Project features.  It is likely that where suitable 
sagebrush and riparian habitat occur along the Alternative B ROW, grouse would spend less time in 
those locations to avoid being close to the disturbed areas.  It is unlikely that Alternative B would 
have any effect on the Little Kiger lek, since it would be out of direct line-of-sight of the transmission 
line.   

     ES-7 
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Special status raptor species have excellent eyesight and tend not to fly during low light conditions 
(dusk, inclement weather), which in part explains why raptors generally do not collide with 
transmission lines or anchoring wires for poles.   

Special status waterfowl are prone to collisions with transmission lines, and where Alternative B 
crosses the MNWR it is expected that some mortality would take place.  Seven species of special 
status waterbirds occur in the Project Area: western least bittern, white-faced ibis, black tern, 
trumpeter swan, snowy egret, Franklin’s gull, and American white pelican.  The MNWR is highly 
valued waterfowl habitat and is located along a migratory pathway.  Special measures would be 
implemented to reduce the incidence of collision.   

Special status passerine and woodpecker species would be displaced from their locations of suitable 
habitat where the transmission lines, transmission poles, and substation are built.  The displacement 
into adjacent habitat would cause an undetectable effect on these species, because of the small Project 
footprint and because most flight time for these birds would be below the vertical elevation of the 
transmission lines.  An undetectable level of mortality could occur for some of these species from 
collision with the transmission lines.   

Mountain quail are ground birds that make low-level flights that would occur primarily below the 
transmission line and are, therefore, unlikely to collide with transmission lines.   

Land Uses, Grazing, and Realty 

Land use within the Project Area is characterized by a mix of public and private land holdings managed and 
regulated by the BLM, USFWS, the State of Oregon, and Harney County.  The BLM Burns District 
administers over 3.2 million acres of public land, primarily in Harney County, including major portions of the 
Project Area and surrounding area.  BLM lands are managed under a set of coordinated land use plans that 
address a wide range of resource management activities under individual unified plans.  Lands within the 
Project Area administered by the USFWS include the MNWR, which is managed under USFWS prepared 
resource management plans.  Privately owned lands within the Project Area are managed and regulated by the 
Harney County Planning Department through a county-wide comprehensive planning process, which is 
implemented through the Harney County Zoning Ordinance.   
 
The nearly 19 mile long main access road for the Echanis Project would cross about 14.7 miles of the 
Andrews Resource Area (RA) and 4.2 miles of the Three Rivers Resource Area, including about 7.1 miles 
within the Steens Mountain Cooperative Management and Protection Area (CMPA).  Of that main access 
road, about 17.5 miles (84.7 acres) would be located on private property and about 1.5 miles (about 7.2 acres) 
would be located on public land administered by the BLM.  No portion of the main access road to the Echanis 
site would be located on public land within the CMPA.  Approximately 17.1 miles (33.2 acres) of additional 
service roads (i.e., string roads) also would be developed on the Echanis site, converting existing rangeland to 
non-rangeland use.  The wind turbines would convert about 2.4 acres to non-rangeland use, while the new 
substation and operation and maintenance building would convert about 1.9 acres to non-rangeland use.   
 
The Proposed Action and Alternatives (including transmission line route options, design options, and access 
roads) would require ROW grants from the BLM and USFWS.  ROW would also be needed from 
approximately 10 to 30 property owners (depending upon alternative or route option) to construct 
transmission lines and access roads across private lands, including two parcels owned by the state of Oregon.  
For all Action Alternatives the permanent ROW width would be 150 feet.  In certain areas, an additional 10 
feet of temporary construction easement would be required on each side of the ROW to allow for equipment 
operation during installation of poles, conductors and any required guy wires.  A 40-foot wide ROW would 
be required on public lands to accommodate new and improved access roads.   
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The Project Applicant has submitted applications to BLM and USFWS for ROW grants to cross Federal 
lands.  Of the 28.8 miles of transmission line ROW under Alternative B, approximately 8.9 miles (about 158 
acres) would cross BLM-administered land and about 1.32 miles (24.0 acres) would cross lands administered 
by the USFWS.  However, the actual footprint of the poles would only occupy about 0.6 acre of BLM-
administered land and 0.07 acre of USFWS-administered land.  Approximately 26.3 miles of the transmission 
line would cross the Andrews RA and 2.6 miles would cross the Three Rivers RA.  No portion of the 
transmission line that would cross public land would be located within the CMPA.   

The Project Applicant is also currently negotiating agreements with private land owners to develop 18.7 miles 
(343.3 acres) of transmission line ROWs and 22.0 miles of associated new or improved access road ROWs on 
private lands.  However, the actual footprint of the poles would only occupy about 1.2 acres of private land.  
Approximately 5.9 miles of the transmission line and overland road that would be located on private land 
would also be located within the Steens Mountain CMPA.  The Applicant has made formal arrangements with 
the owners of the Echanis site to deploy between 40 to 69 wind turbines, 14.8 miles of new access roads, a 
system of underground electric cables, a substation, and an operations and maintenance building on the site.   

Recreation and Visual Resources 

Impacts of the Echanis Wind Energy Project to recreational areas would be primarily visual.  The boundary of 
the Echanis site includes approximately 2,353 acres of the Steens Mountain CMPA.  However, no wind 
turbines would actually be constructed within the CMPA.  Alternative B would be located from 800 feet to 
2.8 miles away from key observation points (KOPs) on Diamond Lane, North Diamond Loop Road, and 
Highway 205 southbound.  No road closures are anticipated during construction.  Noise and visual disruption 
to recreation areas could occur due to the presence of workers, equipment, vehicles, and materials.   

The Echanis Project would be most visible from the Mann Lake Recreation site, Fish Lake Campground, and 
travelers on the Fields-Denio Road.  Hikers would be able to see the turbines from portions of the Little 
Blitzen, Mud/Ankle, Big Indian, and Nye trails.  It is anticipated that the visual quality for some recreational 
visitors would decline as a result of the presence of the wind turbines, while other visitors would find the 
wind turbines interesting and would come to view the new development as positive.   

Additionally, visual impacts would be experienced from the creation of roads and transmission lines for all of 
the Action Alternatives.  Hikers could have distant and intermittent views of the transmission line from the 
Buena Vista Trail and portions of the Little Blitzen, Mud/Ankle, Big Indian, and Nye trails.  Few travelers on 
the Oregon High Desert National Recreation Trail would be affected by walking under the transmission line 
because much of the trail currently follows existing roads.  The transmission line also would be visible to 
travelers on the Blitzen Valley Auto Tour Route and the High Desert Scenic Byway (Highway 205), where 
the ROW would cross those routes.  It also would be visible near the intersection of South Diamond Lane and 
Lava Beds Road, and would remain visible until near the town of Diamond.  For KOP 3, where the 
Alternative B Project Area is in a Class II area, the Project facilities would have a low to moderate contrast 
rating due to the use of non-reflective, pre-rusted monopoles that would reduce color contrasts with the rolling 
landscape composed of brown and gold hues.  KOPs 4, 11, 38, and 72, where the Project appears in a Class 
III area, the permanent effect was evaluated as low because of the relatively low scenic quality, proximity to 
sensitive viewers, and moderate to low contrast rating.  The Action Alternatives are expected to create little to 
no change in the total number of visitors to nearby non-roaded recreational amenities.  Views of the 
transmission line are not expected to detract from the recreational experience because the views, if they occur 
at all, would be distant and intermittent along trails.   
 
Construction and improvement of roads for all Action Alternatives would provide increased access to areas 
that were previously inaccessible by vehicle.  The public use of roads would be determined on a case-by-case 
basis with BLM and USFWS.  To limit new or improved recreationist accessibility into areas, all new access 
roads that would not be required for maintenance would be closed, as appropriate and in coordination with the 
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BLM or USFWS Authorized Officer.  In the event of a conflict between the Applicant’s road requirements 
and the BLM or USFWS, BLM or USFWS requirements would take precedence.  For those roads where 
access to public lands can be obtained, it is expected that no changes to recreational resources would occur 
because the principal use of those lands is for dispersed recreation.  BLM would retain the right to decide 
permanent road closures for its land.   

Public Services 

Potential impacts to public services during construction arise primarily from the presence of the construction 
workforce and equipment in the region.  During operations, public service effects would be based upon the 
size of the operations workforce and indirect employment in the region, as well as the operating requirements 
of the transmission line.  The Project Area is located in a region susceptible to large-scale wildfires.  The 
biggest two risks of fire for the transmission line ROW and the Echanis Project are catastrophic failure of 
transmission line and wind power equipment and lightning strikes.   

Cultural Resources 

Archaeological Resources 

The Applicant identified 23 archaeological resources eligible or potentially eligible for listing in the National 
Register of Historic Places (NRHP) under Criterion D within the Project Area of Potential Effect (APE).  
Within the Echanis Project APE, there are two NRHP eligible or potentially eligible sites and one NRHP-
eligible cultural feature that would be affected.  There are 10 NRHP-eligible or potentially eligible sites that 
would be affected within the Alternative B - West Route APE, 10 NRHP-eligible or potentially eligible sites 
that would be affected within the Alternative C - North Route APE, and one NRHP-eligible site (35HA8) is 
located in both the Hog Wallow Route Option and the Alternative B - West Route APE that would be 
affected.   

The Applicant did not make NRHP eligibility recommendations for archaeological sites that are located on 
USFWS-administered land, based on an understanding that USFWS cultural resources staff would make any 
NRHP eligibility recommendations regarding these sites.  However, site 35HA1266 is situated on both private 
and USFWS-administered land within the Alternative B - West Route APE.  The portion of 35HA1266 that 
falls on private land is recommended for avoidance and/or further inventory.  In addition to site 35HA1266, 
there are five sites on USFWS-administered land that the agency determined eligible or potentially eligible for 
the NRHP.  Based upon research conducted at site 35HA8, the site is eligible for listing in the NRHP.  Sites 
35HA997, 35HA1000, 35HA1002, and Site FWS1 are considered to be potentially eligible for listing.  All six 
of the sites on USFWS-administered lands are recommended for avoidance.   

Architectural/Historical Resources 

The seven architectural/historical resources within the APE that are eligible for listing in the NRHP were 
evaluated for potential effects from the Project.  The Applicant identified six NRHP-eligible 
architectural/historical resources in the Alternative C - North Route APE and one in the South Diamond Lane 
Route Option APE.  Temporary/short-term and permanent/long-term effects to architectural/historical 
properties were evaluated.   

Social and Economic Values and Environmental Justice 

The construction phase employment effects on the county would be primarily from labor hired to construct 
the Echanis Project and any of the Action Alternatives.  During the operations phase of the Echanis Project, 
maintenance and operations jobs would be generated.  The Applicant estimated that the Echanis Project 
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would directly employ approximately 10 workers.  Employment opportunities resulting from the purchase of 
Project-related materials for the Echanis Project, such as the total spending on local goods and services, 
would be fairly low ($20,000 for the Echanis Project).  Some employment, however, is expected to result 
from increased household spending due to Project-related income.  In particular, household spending of 
income from the Echanis site lease payment during the operations phase are expected to generate 
approximately five jobs in the county.  Total employment effects during the nine-month Echanis  Project 
construction is estimated to be 145 jobs.  Long-term operation of the Echanis Project is expected to generate 
15 jobs (10 direct jobs and 5 induced jobs) over the next 20 years (the 20-year timeframe was used instead of 
40 years to conservatively estimate the economic benefits).   

County income due to the Echanis Project is expected to rise during the construction period by approximately 
$4.9 million.  Long-term annual income during the 20-year operations phase is expected to increase by an 
estimated $1.3 million.  In present value terms, county income over the life of the Project would increase by 
approximately $23.6 million.   

Property on which the Echanis Project would be located would experience viewshed effects but also would be 
compensated with an annual lease payment.  No property value effects are estimated for wind farm 
proximity/viewshed impairment.  Additionally, no homes are nearby (within 500 feet) the Alternative B, 
further suggesting that there would be no effects on residential home values.   

Overall, the effect of the Echanis Project on community services is expected to be negligible.  It is expected 
that the increase in public service demands would either have been funded directly by the Applicant or would 
be met locally by public service providers paid by Applicant.  Therefore, the net fiscal effects are expected to 
equal the additional tax revenues generated by the Echanis Project.  The average annual property and real 
estate taxes paid for the Echanis Project would be $0.6 million and the total present value of the taxes would 
be $9 million.  As noted above, if the Echanis Project exists for longer than 20 years, the total present value of 
tax payments over the life of the Project would be greater.   

No disproportionate effects were identified for minority or low-income populations as a result of the Echanis 
Project and the North Steens Transmission Line Project.  However, they would result in a change in the 
character of the area from a rural, undeveloped, and open landscape to a developed one, thereby representing 
a change to the lifestyle and social values held for the Project Area. 

Wild Horses, Burros, and Areas of Critical Environmental Concerns 

The primary effects on BLM lands designated as wild horse herd management areas (HMAs) and areas of 
critical environmental concerns (ACEC) would be from construction and operation of the transmission line 
and access roads, including periodic maintenance inspections and repairs.  Permanent effects include loss of 
vegetation consumed by wild horses or used as refuge (i.e., juniper treed) from various permanent project 
features, including transmission line poles, access roads, or interconnection stations.  Temporary effects 
include vegetation damage or increased risk of fire due to heavy equipment operation or the transport and 
storage of construction materials.  Mitigation is proposed where permanent and temporary effects could be 
reduced by implementing reasonable and effective mitigation measures.   

Steens Mountain Wilderness, Wilderness Study Areas, and Wild and Scenic Rivers 

Under all of the Action Alternatives, potential effects to wild and scenic rivers (WSRs) would be from the 
introduction of man-made structures that would impair views and generate noise during operation.  The only 
WSR situated within the five-mile analysis area is the Kiger Creek WSR.  Located over 2 miles from the 
southern tip of the Echanis Project, the lands situated within the Kiger Creek WSR would not be affected by 
Project operational noise and would not have views of operating wind turbines.  Topographic screening, 
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namely the walls of the Kiger Gorge, would preclude views of the Echanis wind turbines from areas within 
the boundary of WSR-designated lands.  About 37.9 acres or 2.7% of the total 1,420 acre Kiger Creek WSR 
would have background views of the transmission line where it would cross private and public lands.  Due to 
the approximately six-mile distance of the transmission line from the Kiger Creek WSR, the effects on views 
within the Kiger Creek WSR would be minimal because the transmission lines would appear in the 
background.   

Since no Project facilities would be constructed within the Kiger Creek WSR, none of the Project Action 
Alternatives would impair the free-flowing characteristics of Kiger Creek or affect the scenic, geologic, 
recreational, fish, wildlife, vegetation and botanical, cultural, or historic off-road recreational vehicles (ORVs) 
specific to these WSR designated lands.  Lastly, none of the Action Alternatives would affect the 
characteristics that support the designation of the Kiger Creek WSR as being “wild.”  The Project would not 
impair the free-flowing characteristics specific to WSR lands.   

No wilderness areas, wilderness study areas (WSAs), and WSR’s are located within five miles of the northern 
portions of the transmission line alternatives located to the north of the analysis area.  However, one 
wilderness area, five WSAs, and one WSR do fall within the boundaries of the analysis area, as defined by the 
five-mile radius viewshed.  Approximately 822 acres (0.5%) of the wilderness area would have foreground to 
middleground views of the transmission line.  Opportunities for solitude would be diminished on those parts 
of the Steens Mountain Wilderness that would have views of the Project.   

No Project facilities would be located within the Steens Mountain Wilderness and thus would not affect its 
natural condition.  Opportunities for primitive and unconfined recreation would still exist in all WSAs, no 
facilities would impair access to these forms of recreation, and no project facilities would be constructed 
within any WSAs so that all would retain their naturalness values.  The effects on a visitor’s desired 
experience would vary with each individual.  For some visitors, the disruption of quiet and solitude would be 
short term and fleeting as they move through the area.  The effect would be greater for visitors who stay in the 
affected area for a longer period.   

Transportation 

To support the Project, access roads would be improved and some new roads would be built across both 
private and public lands, as described above.  There would likely be occasional increased traffic and short 
delays in the vicinity of construction.  Specialized trucks would be used to transport the large components that 
make up each wind turbine to the Project site.  During peak activity, up to 36 truck trips per day would access 
the Project site using state highways and county roads.   

Public Health and Safety 

Fire Hazards 

While unlikely, a potential fire risk from malfunction of the wind turbine generators and transformers at the 
Echanis Project exists.  Temporary effects to public health and safety related to fire hazards could occur if 
sparks from equipment used during construction made contact with combustible material.  When the 
transmission line is energized during operation, it could potentially cause a fire hazard if a conducting object 
were to come into proximity of the transmission line, resulting in a flashover to ground, or if an energized 
phase conductor were to fall to the earth and remain in contact with combustible material long enough to heat 
this material and cause a fire.  Sparks from equipment used during operation and maintenance of the 
transmission line, interconnection stations, and substation also pose a risk of fire.  Permanent effects from 
operation of the transmission line, interconnection stations, and substation also include increased risk of fire 
due to inadequate clearance between vegetative fuel loads and Project facilities.   
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Hazardous Materials 

In general, most potential effects associated with hazardous materials would involve the release of toxic 
materials into the environment from improper use, storage, or disposal of these materials.  Direct effects of 
such releases could include contamination of vegetation, soil, and water, which could result in indirect effects 
to human and wildlife populations.  These effects have the potential to occur during construction, operation, 
and maintenance activities; therefore, the effects described below would be both permanent and temporary.   

Use of hazardous materials during Project construction, operation, and maintenance would pose potential 
health and safety hazards to construction and maintenance workers and nearby residents.  These effects would 
be associated with blasting during Project installation, use of hazardous substances during construction and 
maintenance activities, and the potential for spills.   

Electric and Magnetic Fields 

Electric and magnetic fields (EMFs) associated with wind projects occur during the transmission of the 
energy produced by the turbines to the main electricity transmission grid for distribution.  Short-term effects 
from transmission line electric fields are associated with perception of induced currents and voltages or the 
perception of the field.  Induced current or spark discharge shocks can be experienced under certain 
conditions when a person contacts objects in an electric field.  Such effects occur in the fields associated with 
transmission lines that have voltages of 230-kV or greater.  These effects could occur infrequently under the 
proposed North Steens Transmission Line Project.   

Magnetic fields associated with transmission and distribution systems can induce voltage and current in long 
conducting objects that are parallel to the transmission line.  The expected electric field levels from the 
proposed line at minimum design clearance would be comparable to those from existing 115-kV and 230-kV 
lines in Oregon, and elsewhere.  The expected magnetic field levels from the proposed line would also be 
comparable to those from other 115-kV and 230-kV lines in Oregon, and elsewhere.   

The electric fields from the proposed line would meet regulatory limits for public exposure in Oregon and all 
other states that have limits and would meet the regulatory limits or guidelines for peak fields established by 
national and international guideline setting organizations.  The magnetic fields from the proposed line would 
be within the regulatory limits of the two states that have established them and within guidelines for public 
exposure established by the International Commission on Non-Ionizing Radiation Protection (ICNIRP) and 
the Institute of Electrical and Electronics Engineers (IEEE).  The state of Oregon does not have limits for 
magnetic fields from transmission lines.   

Short-term effects from transmission line fields are well understood and can be mitigated.  Nuisance shocks 
arising from electric field induced currents and voltages could be perceivable on the ROW of the proposed 
transmission line.  Such occurrences are anticipated to be rare.  It is common practice to ground permanent 
conducting objects during and after construction to mitigate against such occurrences.   

Air Quality and Climate Change/Greenhouse Gases  

The potential effects on local and regional air quality and global climate change from the proposed Echanis 
Project and North Steens Transmission Line would be minor.  Short-term temporary construction effects may 
occur from criteria pollutants (combustion contaminants), fugitive dust (earthmoving and road usage), and 
greenhouse gases as a result of construction, but would be below thresholds and no construction mitigation 
would be required.   
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Noise 

The impact of noise pollution as a result of the Echanis Project and North Steens Transmission Line would 
mainly result from a temporary increase in ambient noise levels due to the use of on-road vehicles, off-road 
equipment, and aircraft in the immediate vicinity of the site and ROW.  In addition, construction activity 
could temporarily cause ground-borne vibration if rock drilling, pile driving, or blasting is required.  Routine 
inspection and maintenance activities could also briefly increase ambient noise levels once construction is 
complete.  Due to the remote location of the wind farm on Steens Mountain, construction and maintenance 
noise and vibration effects would be minimal.   

 

Energy 

The project would result in an increased supply and transmission of clean, renewable wholesale electric 
power available to utilities for retail sales in the states of California and Oregon.   

MITIGATION MEASURES 
Project Design Features (PDFs), as part of the proposed Echanis Project and the North Steens Transmission 
Line Project, and best management practices (BMPs) meeting regulatory agency requirements are 
summarized at the end of Section 2 and in Appendix A.  Mitigation measures suggested or proposed by the 
technical experts who prepared this Draft EIS appear within the impact assessments prepared for each 
technical section.   
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S E C T I O N  1   
INTRODUCTION 

1.1 BACKGROUND 
In December 2008, Harney Electric Cooperative (HEC) filed a preliminary application for right-of-way 
(ROW) with the U.S. Department of Interior Bureau of Land Management (BLM), Burns District Office, for 
the construction, operation, and maintenance of a new double circuit 230,000 volt (230-kV) overhead electric 
transmission line and associated facilities on BLM administered land in Harney County, southeastern Oregon.  
The proposed transmission line, known as the North Steens 230-kV Transmission Line Project, would 
transport electrical power generated at the Echanis Wind Energy Project to Harney Electric Cooperative’s 
existing electrical transmission grid.   

The Echanis Wind Energy Project is a 104 megawatt (MW) wind energy facility that would be constructed on 
a 10,500 acre privately owned tract near Diamond, Oregon.  The Applicant, Columbia Energy Partners (CEP), 
LLC of Vancouver, Washington, received a conditional use permit from the Harney County Planning 
Commission for the development of the Echanis wind energy project in April, 2007.  The issuance of the 
permit was not appealed.  The permit allowed for a maximum generating capacity of 104 megawatts from a 
maximum of 69 wind turbine generators.  Columbia Energy Partners commenced the environmental and 
cultural studies in support of the permit in 2007 and continued the studies in 2009.  Depending on final 
design, the Echanis Project would deploy 40 to 69 wind turbines capable of generating enough electricity to 
power 30,000 homes.  CEP has secured a 20-year power sales agreement with Southern California Edison for 
energy generated at the wind facility. 

In 2009, Echanis, LLC (Echanis), a subsidiary of CEP, assumed responsibility from HEC for the ROW 
application submitted to BLM.  In December 2009, Echanis filed a separate application with U.S. Fish and 
Wildlife Service (USFWS) to obtain rights for the proposed transmission to cross portions of the Malheur 
National Wildlife Refuge (MNWR).  Echanis is currently funding the transmission line project and would 
oversee the initial development and commissioning of the line.  Once commissioned, the line would be 
deeded to HEC for long-term operation and maintenance and the line would be incorporated into the HEC 
electric transmission and distribution system serving southeast Oregon and northern Nevada.  Once the line is 
deeded to HEC, it is proposed that the associated ROW would also be assigned to HEC or their successors.   

Because development of the Echanis Project is dependent on Federal approval of the ROW grant for the 
transmission line, the Echanis Project qualifies as a “connected non-Federal action” under 40 CFR 1508.7 and 
40 CFR 1508.25(a).  Therefore, this Draft EIS must analyze the potential environmental effects associated 
with development and operation of the Echanis Project as “indirect effects” associated with the North Steens 
230-kV Transmission Line Project, as well as cumulative impacts from other reasonably foreseeable future 
actions.  While this environmental review requires disclosure of potential effects on private lands, as a 
connected action, BLM and USFWS only have authority to approve, modify, or deny ROW grants for those 
actions occurring on public lands.   

The BLM and FWS are not responsible for the permitting of the Echanis Project.  Rather, both agencies have 
been asked to approve a ROW request for a transmission line that would connect the Echanis Project to the 
existing grid.   
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The proposed North Steens 230-kV Transmission Line Project would transport electrical power from the 
proposed Echanis Wind Energy Project to an existing 115 kilovolt (kV) transmission line near Diamond 
Junction, Oregon operated by HEC.  The proposed transmission line would cross approximately 18.70 miles 
of private land, 8.85 miles of land administered by the BLM (Burns District Office), and 1.32 miles of the 
MNWR managed by USFWS.  The new transmission line would be constructed on double-circuit steel-pole 
towers placed within a new 150-foot wide ROW.   

Full build out of the project would occur in phases.  During Phase I, a single circuit (three conductors) would 
be installed on one side of each pole and operated at 115-kV.  During Phase II, a second circuit (three 
conductors) would be installed on the other side of each pole and operated at 230-kV.  During Phase III, the 
operational voltage of the Phase I transmission line would be increased to 230-kV.  All of the project 
components installed with the first circuit, including poles, conductors, insulators, ROW width, pole spacing, 
etc. would meet 230-kV design standards.  The second circuit would be added in the future, if needed, to 
serve other wind energy projects developed in the area. 

Renewable energy generated at the Echanis wind facility would be transmitted and distributed to the regional 
power market via the proposed North Steens transmission line and the regional electrical transmission grid.  
Echanis anticipates that the new transmission line and ancillary facilities could be used to transmit electric 
power from other potential wind energy projects developed in the Harney County area.   

Echanis has indicated that the North Steens 230-kV Transmission Line Project would improve ability to 
distribute available renewable energy as demand continues to grow for electric power from clean sources; 
reduce constraints in existing power generation and transmission infrastructure to meet current and future 
energy demands; increase transmission capacity and improve system reliability and flexibility; and, allow for 
cost-effective electric transmission and economical power sales and transfers.   

The BLM and USFWS have prepared this Draft Environmental Impact Statement (Draft EIS) as part of the 
ROW grant application review process.  The Draft EIS allows BLM, USFWS, and other cooperating agencies 
to assess the effects to the human environment prior to making a decision on the ROW grant application 
requested by Echanis.  The EIS analyzes the potential environmental effects (direct, indirect, and cumulative) 
of two action alternatives and the no action alternative.  One action alternative also includes two sub-
alternatives (i.e. route options). 

If a decision is made by the agencies to grant the ROW request, construction of access roads along the 
transmission line corridor and to the Echanis Wind Energy Project site would begin in spring of 2011.  
Construction of the towers and installation of the transmission line would occur during spring, summer, and 
fall 2011, as dictated by ground conditions and weather.  Construction of the Echanis Wind Energy Project 
would begin in 2011 and last approximately 9-12 months, depending on weather and site conditions. 

1.2 AUTHORIZATION AND AGENCY ROLES 
Separate ROW grants would be issued by BLM and USFWS to authorize construction, operation and 
maintenance of the transmission line across Federal lands managed by each respective agency.  The BLM and 
FWS would use the EIS process to make separate final decisions (Record of Decision) to approve, modify or 
deny the ROW grants.  BLM would not be responsible for siting the portions of the transmission line within 
the Steens Mountain Cooperative Management and Protection Area (CMPA) because all of the transmission 
line within the CMPA would be located on private property (see 16 U.S.C. § 460nnn-42 “[n]othing in this Act 
is intended to affect rights or interests in real property or supersede State law.”). 

Preparation of this Draft EIS is a joint process between the BLM and USFWS (Malheur Refuge), with BLM 
serving as the designated lead Federal agency for preparation of the EIS.  Several other federal, state and local 
agencies have agreed to work with BLM as “cooperating agencies” during preparation of the EIS.  These 
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include: USFWS (Ecological Services); U.S. Army Corps of Engineers (USACE); Oregon Department of 
Fish and Wildlife (ODFW); Bonneville Power Administration (BPA); Burns Paiute Tribe; and Harney 
County Court, Oregon.  Designated cooperating agencies have certain responsibilities to support the NEPA 
process, as defined at 40 CFR 1501.6.  The Oregon State Historic Preservation Office (SHPO), though not 
cooperating agency, is an active participant in the EIS process.   

1.3 PURPOSE AND NEED FOR ACTION 

1.3.1 Bureau of Land Management 

The purpose of BLM’s action is to grant, grant with conditions, or deny the Echanis application for use of 
public land managed by the BLM Burns District Office to construct, operate, and maintain a new 230-kV 
transmission line.  Pursuant to 43 C.F.R. § 2805.10, if BLM issues a grant, BLM may include terms, 
conditions, and stipulations that BLM determines to be in the public interest.  This includes modifying the 
proposed use or changing the route or location of the facilities on public land.  The need for the BLM action, 
to respond to the utility ROW application, arises from the FLPMA of 1976 which establishes a multiple use 
mandate for management of Federal lands, including energy generation and transmission facilities as outlined 
in 43 CFR 2800.  Pursuant to 43 C.F.R. § 2801.2, it is BLM’s objective to grant rights-of-way and to control 
their use on public lands in a manner that: a) Protects the natural resources associated with public lands and 
adjacent lands, whether private or administered by a government entity; (b) Prevents unnecessary or undue 
degradation to public lands; (c) Promotes the use of rights-of-way in common considering engineering and 
technological compatibility, national security, and land use plans; and (d) Coordinates, to the fullest extent 
possible, all BLM actions under the regulations in this part with state and local governments, interested 
individuals, and appropriate quasi-public entities. 

1.3.2 U.S. Fish and Wildlife Service 

The USFWS will review the ROW application and either approve, approve with conditions, or deny the ROW 
application.  The ROW application represents an economic use of a National Wildlife Refuge.  USFWS 
regulations state that an economic use of the natural resources of a refuge may only be authorized when a 
determination is made that the use, “…contributes to the achievement of the national wildlife refuge purposes 
or the National Wildlife Refuge System mission” (50 C.F. R. 29.1).  The need for the USFWS action, to 
respond to the ROW grant application, is subject to several federal statutes and executive orders, including the 
National Wildlife Refuge System Administration Act (NWRSAA) of 1966, as amended (16 USC 668dd-
668ee).  The NWRSAA provides USFWS the authority for establishing policies and regulations governing 
refuge uses, including the authority to prohibit certain harmful activities. 

1.4 AGENCY DECISIONS TO BE MADE 
The EIS is an informational document for agency decision-makers and the public regarding the environmental 
effects of the proposed North Steens 230-kV Transmission Line Project and ROW.  The specific decisions 
that will be made by BLM, USFWS, the U.S. Army Corps of Engineers (USACE), and BPA based on the 
analysis in the EIS are described below. 

1.4.1 Bureau of Land Management 

The BLM will decide whether or not to grant the ROW request from Echanis, and if so, under what terms and 
conditions.  In making the decision whether to grant, grant in part, or deny the ROW application submitted by 
Echanis, the BLM will consider decision factors provided by law including, but not limit to, those outlined in 
43 CFR 2804.26.   
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1.4.2 U.S. Fish and Wildlife Service 

The USFWS will use the results of this EIS in deciding whether or not to grant the ROW request from 
Echanis to cross Federal lands within the Malheur National Wildlife Refuge, and if so, under what terms and 
conditions.  The FWS will reach that decision by evaluating the appropriateness and compatibility of the 
transmission line proposal with the policies and procedures in Part 603 National Wildlife Refuge System 
Uses; as well as Rights-of-Way-Specific regulations and policies found at 50 CFR 25.21, 29.21, and 29.22; 
340 FW 3; and 603 FW 2; and Specialized Uses policy found at 5 RM 17. 

1.5 PROJECT LOCATION AND ACTION ALTERNATIVES 

1.5.1 Project Location 

The proposed North Steens 230-kV Transmission Line would extend 28.87 miles from a new substation 
located on the Echanis Wind Energy Project site near Diamond, Oregon (Township 31 South, Range 34 East, 
Section 35) to a new interconnection station adjacent to HEC’s existing 115-kV transmission line near 
Diamond Junction, Oregon (Township 29 South, Range 31 East, Section 34) (Figure 1.1-1).  The transmission 
line would cross public and private, including Federal land within the MNWR between these two points. 

1.5.2 Action Alternatives 

In addition to the No Action Alternative (Alternative A), the EIS analyzes two action alternatives: Alternative 
B – West Route (Proposed Action) and Alternative C - North Route (Figure 1.1-1).  Alternative B - West 
Route (Proposed Action) is the proposed alignment identified in the ROW application submitted by Echanis 
to BLM and the USFWS.  Two minor route variations at the western end of Alternative B are included in the 
EIS as subalternatives of Alternative B.  Alternative C - North Route was identified as an alternative route by 
BLM during the EIS scoping process after several commenters requested consideration of a northern route 
that would avoid crossing the MNWR.  Alternative C - North Route would begin at the new substation at the 
Echanis site and continue north for 46 miles across public and private land to an interconnection station 
adjacent to HEC’s existing 115-kV transmission line near Crane, Oregon (Township 25 South, Range 33 East, 
Section 12).  Additional design options for Alternatives B and C include constructing the transmission line 
along any one of the alternative alignments, but only including a single three-phase (i.e. three conductors) 
115-kV circuit.  Under this option no authorization would be granted to install a future second circuit and the 
line would not be upgraded to 230-kV capacity. 



SECTION 1 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

1.5-5 

 

 
Figure 1.1-1 Project Location and Action Alternatives 
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1.6 NEPA SCOPING 
Public participation is essential for the environmental review process and informed decision-making.  Scoping 
occurs early in the NEPA process and generally extends through development of alternatives.  The public, 
government entities (Tribes, Federal, State, and local), and other interested parties are invited to participate in 
the scoping process to identify resource management issues of concern, potential effects and possible 
mitigation measures, reasonable alternatives to the proposed action, cumulative (past, present, and reasonably 
foreseeable) actions within and adjacent to the project area, and site-specific baseline information for the 
environmental analysis.  Public input is important in establishing the scope of issues for the environmental 
analysis.  Scoping activities conducted by BLM during the EIS process are described below.   

1.6.1 Notice of Intent 

The Notice of Intent (NOI) to prepare an EIS for the North Steens 230-kV Transmission Line Project was 
published in the Federal Register on July 27, 2009.  The NOI included a detailed description of the proposed 
project, the purpose of public scoping, the role of BLM and other cooperating agencies, a list of preliminary 
environmental issues, notification of planned public meetings, and procedures for submitting comments on 
the proposed project and issues of concern.  Publication of the NOI initiated a 30-day public scoping period 
which formally concluded on August 26, 2009.  The scoping period was subsequently extended to September 
18, 2009 to allow for additional comments and one additional public meeting. 

1.6.2 Scoping Bulletin 

BLM prepared a scoping bulletin to provide the public with an overview of the proposed project and explain 
the scoping and environmental review process.  The bulletin included a preliminary list of key environmental 
issues and concerns as well as details on the environmental review process and schedule.  The bulletin 
announced the time and location of the scheduled scoping meetings and provided instructions on how to 
submit comments to BLM.   

1.6.3 Additional Scoping Notifications 

BLM conducted the following additional notifications regarding opportunities for the public to participate in 
the scoping process: 

• June 30, 2009, BLM issued a press release announcing the first four public scoping meetings. 

• July 8, 2009, an article was published in the Burns Times Herald announcing the first four public 
meetings. 

• July 22, 2009, the Bend Bulletin published an article about the project which included an announcement 
about the public scoping meeting to be held in Bend. 

• July 23, 2009, a scoping letter was placed on the Burns District website. 

• August 31, 2009, BLM issued a press release announcing an additional public meeting to be held 
September 18, 2009. 

• September 2, 2009, an article was published in the Burns Times Herald announcing the additional public 
meeting. 
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1.6.4 Scoping Meetings 

The BLM hosted five scoping meetings to explain the project and receive input on environmental concerns.  
Meetings were held on the following dates at the locations listed below: 

• July 21, 2009 - Diamond and Frenchglen, OR. 

• July 22, 2009 - Burns, OR. 

• July 23, 2009 - Bend, OR. 

• September 18, 2009 - Burns, OR. 

During the open houses, the public and other agencies were given an opportunity to learn about the proposed 
action, discuss regulatory processes and project details with the BLM, project consultants, and Applicant 
representatives, and provide formal written comments for the environmental analysis.  During each meeting, 
Echanis representatives were present to provide an overview of the project and responded to questions from 
attendees.  BLM and USFWS staff explained the purpose of the public scoping meetings and the roles of 
BLM and USFWS during the environmental review process.  A total of 100 people attended the public 
scoping meetings, including several individuals who attended more than one meeting.  Attendees recorded 
comments (anonymously) on flip charts or on comment forms provided by BLM.  Comment forms were 
either handed in at the meeting or mailed to BLM after the meeting.  Additional comment forms were made 
available on BLM’s website. 

Issues, concerns, and comments provided during the scoping meetings centered on the following: 

• Requests that other transmission line routes with fewer overall environmental effects be considered in the 
EIS. 

• The possible effects of the project (both the transmission line and the Echanis Project) on viewsheds and 
tourism.   

• Effects of the transmission line on migratory birds and raptors (collisions and electrocution).   

• Loss of wildlife habitat from access road construction. 

• Increased predation on local wildlife (including sage grouse) from raptors using poles as perches. 

• The increased temporary demand on public services, including schools and emergency services, from 
construction workers and their families.   

• The cumulative effects of other wind energy projects proposed in the vicinity.   

• Effect the transmission line (and the Echanis Project) would have on local employment, demand for 
services, and tax revenue collections.   

• The need to provide renewable energy and combating global climate change. 

1.6.5 Scoping Comments 

In addition to the opportunity to provide verbal comments at the scoping meetings, agencies and the public 
were invited to submit written comments on the scope of the EIS to BLM.  Comments were received by mail 
and e-mail.  At the close of the comment period, 101 letters or e-mails had been received from governmental 
agencies, environmental organizations, and interested citizens.  A total of 626 separate comments were 
identified, coded, and entered into a Microsoft Excel spreadsheet to allow sorting by topic and identification 
of key environmental concerns.   



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

1.7-8 

Issues and concerns identified in the written scoping comments were similar to the comments received at the 
scoping meetings, but with greater emphasis on the following: 

• The technical and procedural aspects of the NEPA EIS, including the scientific basis of the environmental 
analysis. 

• Questions related to the justification of the proposed project (both the transmission line and the Echanis 
Project) based on the need for electricity produced by renewable sources.   

• Specific comments about the consistency of the proposed project with guidelines and requirements in the 
Steens Mountain Cooperative Management and Protection Act (Steens Act), the Federal Land Policy and 
Management Act (FLPMA), and National Wildlife Refuge System Administration Act (NWRSA). 

• Potential effects on sensitive species of high conservation concern, including sage grouse, golden eagles, 
ferruginous hawks, burrowing owls, sandhill cranes, pronghorn, bighorn sheep, pika, Preble’s shrew, 
pygmy rabbit, and other small mammal species. 

• Specific mitigation measures and monitoring programs to address effects to wildlife and vegetation. 

• Effects of the project on the viewsheds, including Steens Mountain, Kiger Wild Horse viewing area, 
Diamond Loop Back Country Byway, Kiger Gorge, and other recreational areas.   

• Construction activity effects, including construction and maintenance of access roads, operation of 
construction and maintenance vehicles, tower placement, conductor pulling and reel sites, and material 
storage sites.   

As with the concerns raised during the scoping meetings, the concerns raised in the written scoping comments 
were equally balanced by a large number of comments that emphasized the benefits the proposed wind energy 
project would have on local employment, demand for services, Harney County tax collections providing 
renewable energy in winter months, addressing the need for sustainable energy, and combating global climate 
change.  See the October 2009 North Steens 230-kV Transmission Line Project Scoping Report for a 
complete listing and analysis of the public and agency comments received during the EIS scoping process. 

1.7 CONFORMANCE WITH LAND USE PLANS, LAWS, REGULATIONS AND 
POLICY 

1.7.1 Conformance with Land Use Plans 

This section describes the relationship of the proposed action and alternatives to relevant BLM, USFWS, and 
Harney County land use plans, laws, regulations and polices. 

1.7.1.1 Bureau of Land Management 

As described in Section 1.2 and 1.3, the Project will conform to BLM Right of Way rules as authorized by the 
Federal Land Policy and Management Act (FLPMA) of 1976, as amended, and described in 43 CFR 2800.  
As authorized by the FLPMA, 43 CFR 2800 describes how BLM will issue ROW grants for electrical power 
generation, transmission and distribution systems, systems for the transmission and reception of electronic 
signals and other means of communication, highways, railroads, pipelines (other than oil and gas pipelines) 
and other facilities or systems which are in the public interest.    

Current land use policies and decisions for the project area are contained in the Andrews Management Unit 
Resource Management Plan (RMP; August 2005) and the Three Rivers Resource Area RMP (September 
1992).  Both plans contain specific goals and objectives to provide authorizations, including ROWs, for 
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public and private uses while maintaining and improving resource values and public land administration.  The 
Notice of Intent in the Federal Register indicated a possible need for plan amendments.  Any alternative 
selected or a change in the proposal that indicates non-conformance with BLM land use plans would require a 
plan amendment before that alternative is implemented.  

These land use plans designate utility corridors and identify ROW avoidance and exclusion areas under the 
BLM land use planning guidelines (see BLM Land Use Planning Handbook H-1601-1).  Avoidance areas, as 
defined by these land use plans and planning guidelines, do not preclude the issuance of ROWs and realty 
authorizations.  ROWs and realty uses authorized within avoidance areas must be compatible with the special 
purposes for which the land was designated and not be otherwise feasible on lands outside the avoidance area.  
ROWs and realty uses authorized in avoidance areas may contain special stipulations or mitigation measures.  
Exclusion areas, on the other hand, are areas where ROWs and realty uses would not be authorized under any 
circumstances.  Under both plans public lands outside avoidance and exclusion areas are open and available 
for consideration of ROWs and realty uses on a case by case basis in accordance with NEPA and other 
applicable laws and regulations.   

Neither alternative route is currently designated an existing or proposed BLM utility corridor (including 
national energy corridors under Section 368 of the Energy Policy Act of 2005).  A formal corridor designation 
would require amendment of BLMs land use plans.  However, a designated utility corridor is not required by 
law, policy or regulation in order to site a proposed transmission line.  Since the lands affected by the 
proposal are generally open to right-of-way development and no additional utility demand is anticipated in the 
foreseeable future, no corridor designation and plan amendment is being proposed or required as a part of this 
EIS process.  As described earlier, BLM would not be responsible for siting the portions of the transmission 
line within the Steens Mountain CMPA because all of the transmission line within the CMPA would be 
located on private property. 

The BLM seeks to meet objectives outlined in its RMPs and implement its multiple-use mission, balancing 
land and resource management objectives to achieve healthy and productive landscapes, including the 
development of energy and minerals within acceptable areas in an environmentally sound manner.  The 
Energy Policy Act of 2005 and BLM Energy and Mineral Policy (August 26, 2008) recognize that public 
lands are an important source of the Nation’s energy and mineral resources, including renewable energy 
resources.  Executive Order 3285 – Renewable Energy Development by the Department of the Interior 
identified as a departmental priority the production, development and delivery of renewal energy.  Public 
lands are important for the siting of infrastructure facilities (i.e., roads, power lines, and pipelines) to support 
the development of energy and mineral resources.  In general, BLM’s resource management objective is to 
meet public land use needs in a multiple use framework while avoiding or minimizing undue and unnecessary 
degradation to the environment. 

1.7.1.2 U.S. Fish and Wildlife Service 

FWS regulations address opening refuges and allowing uses (50 C.F.R. 25.21); and ROWs crossing refuges, 
including application procedures; nature of interest granted; terms and conditions; disposal, transfer, or 
termination of interest; payments; and appeals (50 C.F.R. 29.21 and 29.22).  FWS policy states that, “It is the 
policy of the Service to discourage the types of uses embodied in right-of-way requests” (340 FW 3.3).  All 
new and reauthorized refuge uses - for periods longer than 10 years - must include terms and conditions 
which allow for future modifications to those terms and conditions to ensure compatibility (603 FW 2.11 H. 
(3)). 

The FWS specialized uses policy (5 RM 17) defines an economic use as, “Any activity involving the use of a 
refuge or its resources for a profit.”  This policy also defines an ROW as a, “Use that will encumber real 
property by granting a right to use that may alter the landscape due to construction of a facility.”  FWS 
regulations at 50 CFR 29.1 state that an economic use of the natural resources of a refuge may only be 
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authorized when a determination is made that the use, “…contributes to the achievement of the national 
wildlife refuge purposes or the National Wildlife Refuge System mission.”  

The FWS appropriate use policy applies to all proposed and existing uses in the National Wildlife Refuge 
System (Refuge System) only when the Refuge System has jurisdiction over the use.  The appropriate use 
procedure (Chapter 1; 603 FW 1) describes the initial decision process the refuge manager follows when first 
considering whether or not to allow a proposed use on a refuge.  The refuge manager will decide if a new or 
existing use is an appropriate refuge use.  If an existing use is not appropriate, the refuge manager will 
eliminate or modify the use as expeditiously as practicable.   

The National Wildlife Refuge System Improvement Act of 1997, which amended National Wildlife Refuge 
System Administration Act of 1966, requires that any activity on a refuge be determined to be compatible 
with the Refuge System mission and refuge purpose(s).  The refuge manager must discern if a proposed use is 
appropriate before undertaking a compatibility review of the use and prepare a compatibility determination.  
If a proposed use is not appropriate, the refuge manager will deny the use without determining compatibility.  
The compatibility policy (Chapter 2; 603 FW 2) describes when a refuge manager should deny a proposed use 
without determining compatibility.  By screening out proposed uses not appropriate to the refuge, the refuge 
manager avoids unnecessary compatibility reviews.  Although a refuge use may be both appropriate and 
compatible, the refuge manager retains the authority to not allow the use or modify the use. 

1.7.1.3 Harney County 

Comprehensive Plan 

The Harney County Comprehensive Plan contains long range goals and policies to manage growth and 
change within the county.  The plan, which was updated in November 2009, conforms to the statewide land 
use goals and guidelines formulated by the Land Conservation and Development Commission in the early 
1970’s, and has been acknowledged by the State to be consistent with the statewide land use goals.  The plan 
reflects the community’s vision for future development and resource conservation and is implemented 
through more specific regulations and mechanisms including the zoning code, the capital improvement plan 
and various tax incentives.  Four specific land use designations identified in this plan are present within the 
Project Area and the surrounding region.  These include: Agricultural Lands, Rural Communities, Rural 
Service Centers and Rural Commercial Areas (Figure 1.1-2).  Each land use category is described below.  

AGRICULTURAL LANDS 
Protecting agricultural lands is a major focus of the Harney County Comprehensive Plan.  The plan includes 
specific goals to preserve and maintain agricultural lands, conserve and improve the existing commercial 
agricultural enterprise within the county, and encourage future agricultural enterprise.  The county has 
established two designations of agricultural lands to meet the needs of the county and maintain continuity 
with the present land use pattern.  The two designations are: Exclusive Farm and Range Use 1 (EFRU-1) and 
Exclusive Farm and Range Use 2 (EFRU-2).  

Land designated EFRU-1 is located primarily in the north, west and east portions of the county and generally 
lies at the base of steep slopes which form a natural dividing line between the two zones.  South of the 
dividing line are Harney Lake and MNWR.  The northeast side of the EFRU-1 zone is defined by Highway 
78.  The minimum lot size within the EFRU-1 zone is 160 acres.  Approximately 5,600,000 acres of the 
county (86 percent) falls within the EFRU-1 zone, and approximately 76 percent of the land within this zone 
is in public ownership.  The majority of the county's large livestock operations (often second and third 
generation ownerships) are located within the EFRU-1 zone.  Sprinkler irrigation is also a common use in this 
zone, however, most agricultural operations rely on natural flooding to sustain meadow hay and fall pasture.  
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Figure 1.1-2 Harney County Comprehensive Plan 
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The EFRU-2 zone includes most of the historical areas of non-rangeland farming in Harney County.  The 
minimum lot size in this zone is 80 acres.  Approximately 268,950 acres of land within the county 
(approximately 4.1 percent) is designated EFRU-2, and approximately 30 percent of land within this zone is 
publicly owned.  Most lands within this zone in crop production require sprinkler irrigation.  The EFRU-2 
areas near Burns and Hines depend on natural flooding for meadow hay and fall pasture.   

RURAL COMMUNITIES, RURAL SERVICE CENTERS AND RURAL COMMERCIAL AREAS  
As described above, the vast majority of Harney County is rural agricultural and range land.  However, the 
comprehensive plan designates several small communities outside of the Burns/Hines area to allow the 
development of residential, commercial, public, and light industrial activity.  These include the following: 

• Princeton Rural Commercial Area. 

• Crane Rural Community. 

• Diamond Rural Service Center. 

• Frenchglen Rural Service Center. 

As described in the Affected Environment section above, these communities are small settlements with 
limited residential and commercial development and no public facilities, such as water, sewer and fire 
protection.  Most of these communities are surrounded by agricultural lands.  

ENERGY FACILITY SITING 
The comprehensive plan also includes goals and polices that address the siting and development of major 
energy facilities (i.e. energy facilities that would generate electricity for public use by sale).  These goals and 
polices are not intended to duplicate the siting work of other governmental agencies, such as the Oregon 
Energy Facility Siting Council, because they are only applied in cases where the U.S. Government or the 
Oregon Energy Facility Siting Council does not exercise jurisdiction.  In those cases, the county assumes the 
role of lead local agency in siting the facility according to all applicable laws, ordinances, and regulations.  In 
applying siting standards through its zoning and land development ordinances, the county endeavors to be as 
consistent as practical with the standards of government agencies.  Such agencies are afforded full 
opportunity for review of and comment on the county's plan, ordinances, and pending actions and the county 
may adopt by reference the siting reports and findings of other government agencies during its siting 
deliberations.  

ENERGY CONSERVATION 
The Harney County Comprehensive Plan includes a section (Chapter 13) that addresses Energy Conservation.  
One of the stated goals in this section is to promote the development of alternative, renewable sources of 
energy, including wind power.  The plan recognizes the abundance and widespread availability of renewable 
energy resources within the county, their major economic development value, and supports the protection and 
conservation of renewable energy resource sites to insure their continued availability and productivity.  The 
energy conservation polices in the plan are intended to be consistent with the Harney County Renewable 
Energy Plan and the State’s Regional Renewable Energy Act.  The comprehensive plan lays out a strategy for 
identifying and protecting renewable and nonrenewable energy resources by supporting continued resource 
assessment and exploration activities.  When conflicts emerge between development of energy resources and 
existing land uses, the county is to determine the economic, social, environmental, and energy consequences 
of the energy development through a documented analysis of effects to both the resource and the conflicting 
use.  The analysis is to consider other applicable goals (including statewide planning goals) and resolve the 
conflict by protecting the resource site, allowing the conflicting use fully, or limiting the conflicting use 
through appropriate policies and implementation measures.   
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Zoning Ordinance  

The Harney County zoning ordinance is the primary implementation tool for the Harney County 
Comprehensive Plan.  The intent of the ordinance is to encourage the most appropriate use and development 
of land within the county and to provide for an orderly plan of development.  Consistent with the designations 
in the Comprehensive Plan, two agriculture zones and four rural community zones are located within the 
Project Area.  The zoning ordinance also includes special provisions that apply to energy facilities (including 
commercial wind energy projects).  Details on the requirements in the zoning ordinance that apply to these 
zones and uses are described below. 

EXCLUSIVE FARM AND RANGE USE ZONES 
The two agriculture zones in the Project Area are Exclusive Farm and Range Use – 1 (EFRU-1) and 
Exclusive Farm and Range Use – 2 (EFRU-2) (Figure 1.1-2).  The intent and purpose of the EFRU-1 and 
EFRU-2 zones are to protect and promote agricultural lands as defined in the Harney County Comprehensive 
Plan, consistent with state-wide land use planning goals.  This is accomplished by allowing only uses 
compatible to and supportive of agriculture and range uses within lands covered by these zoning designations.  
The purpose of the large minimum lot sizes established for each zone (160 acres in EFRU-1 and 80 acres in 
EFRU-2) is to permit operations appropriate for the continuation of the existing commercial agricultural 
operations in the area. 

Certain utility facilities (including transmission lines and substations) are permitted outright within the 
EFRU-1 and EFRU-2 zones if those facilities are necessary for public service.  Commercial utility facilities 
that generate electrical power for public use by sale, transmission towers over 200 feet tall, and roads, 
highways and other transportation facilities and improvements (including access roads) are permitted in these 
zones, subject to conditional use approval.  Conditional use approval requires a public hearing and the County 
Planning Commission must determine the proposed use satisfies all applicable criteria and provisions of law 
prior to granting approval.  The County may also tentatively approve such facilities based on the applicant's 
ability to demonstrate with findings that deferred conditions are achievable and would not result in the 
conditional use application ultimately being denied. 

RURAL COMMUNITY ZONES 
The four rural community zones in the Project Area are: Rural Community - Crane (RC-CR); Rural 
Commercial Area – Princeton (RCA-PR); Rural Service Center – Diamond (RSC-DI); and Rural Service 
Center –Frenchglen (RSC-FR) (Figure 1.1-2).  These zoning designations are intended to protect and promote 
continued residential, commercial, public, and light industrial activity in these four small communities.  As 
described above, these communities are small settlements with limited residential and commercial 
development and no public facilities, such as water, sewer and fire protection.  Most of these communities are 
surrounded by agricultural lands.  

Energy Facilities 

The zoning code includes special provisions that allow the Planning Commission to impose additional 
conditions on proposed energy facilities (i.e. any operation generating electricity for public use by sale) to 
protect the best interests of the surrounding area or the County as a whole.  These conditions may include 
requirements related to the performance characteristics of renewable energy resource production and the 
design and operation of energy facilities, including (but not limited to) the hours of operation, noise, glare, air 
and water emissions, waste handling, fire protection, water impoundments, aesthetics, and related 
environmental effects.   
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The zoning code includes additional standards that may be applied to energy facilities approved under the 
conditional use provisions.  Relevant standards that would apply to a wind energy project not subject to the 
jurisdiction of the Oregon Energy Facility Siting Council include the following:   

• Facilities shall be designated and operated so as to be as compatible as practical with surrounding scenic 
characteristics.  Insofar as practical, vegetation shall be restored on the portions of the site disturbed by 
construction.  Upon completion of construction all temporary structures not required for future use, and 
all other construction debris, shall be removed.  

• Facilities shall be designed and operated so as to protect surrounding fish and wildlife resources as much 
as practical.  Facilities shall not jeopardize, in a material way, habitat areas which are necessary to sustain 
local or migratory populations of such resources.  

• Facilities shall be designed and operated so as to minimize disturbance to historic and archeological 
resources.  The Applicant shall promptly inform the County of any such resources encountered during 
construction or operations, and also inform the County of arrangements for preservation and interpretation 
of such resources.  

• Facilities shall be designated and operated so as to provide reasonable fire protection measures.  

• The site shall not be used for any purpose other than the production of renewable resources and/or 
electrical power, and those uses specified in the conditional use permit.  

• Facilities shall be designed and operated in such a manner as to minimize the discharge of air and water 
pollution.  

• Facilities shall be designed and operated so as to be capable of withstanding, without failure, reasonably 
expected loads.  

• Facilities shall be designed so as to minimize adverse socioeconomic impacts to the County including, but 
not limited to, increased demands for governmental services or capital expenditures. 

• All waste not beneficially used otherwise shall be disposed of in compliance with all applicable laws and 
regulations. 

• Facilities shall be designed and operated so as to minimize erosion and disturbance to natural drainages. 

The following additional standards specifically apply to energy facilities utilizing wind resources: 

• Facilities shall be designed and operated in compliance with Octive Band limitations established by the 
Oregon Department of Environmental Quality. 

• Facilities shall be equipped with both manual and automatic controls to limit the rotational speed of the 
blade below the design limits of the rotor. 

• Anchor points for guy wires shall be located within the property lines of the facility and not across any 
electric transmission lines. 

• Facilities shall be designed and operated so as not to cause harmful interference with the existing 
microwave communications link, or other airwaves broadcasts. 

• The lowest reach of the rotor shall be 75 feet from the ground, unless it can be demonstrated by the 
applicant that a lower height would not subject the rotor to excessive turbulence.  In no case shall the 
rotor be less than 15 feet from the ground. 

• Towers shall be set back five rotor diameters from the downwind property lines in the direction of the 
dominant winds across the property, and two diameters from all other property lines, unless it can be 
demonstrated that a lesser setback can protect the wind access for the downwind properties. 
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North Steens 230-kV Transmission Line Project 

The proposed transmission line project would be located entirely on land zoned EFRU-1 or EFRU-2 and 
would be considered a permitted use under the Harney County zoning ordinance, as the proposed towers are 
under 200 feet in height.  Permitted uses do not constitute a land use decision pursuant to ORS 197.015(10).  
All new and improved access roads would be located on land zoned EFRU-1 and would be evaluated through 
site plan review for compliance with Harney County road standards and the Harney County Comprehensive 
Plan.  Ultimately, the Applicant must comply with all applicable Harney County design requirements, land 
use requirements, and zoning regulations by submitting a completed development plan to the Harney County 
Planning Department.  Harney County would be responsible for siting the portions of the transmission line 
within the Steens Mountain CMPA because all of the transmission line within the CMPA would be located on 
private property.   

Echanis Wind Energy Project 

On April 18, 2007 Harney County approved a conditional use permit application submitted by Columbia 
Energy Partners, LLC to construct and operate a wind farm on the Project site.  The application (File No.07-
14) was approved subject to 53 conditions of approval addressing a range of issues, including erosion and 
sediment control, wildlife protection, aesthetics, noise restrictions, lighting requirements, cultural resource 
protection, fire protection, and safety.  On June 18, 2008 Harney County approved a request from Columbia 
Energy Partners, LLC for a Site Plan Alteration and Condition of Approval Adjustment to modify the original 
conditional use permit.  The approved modification allows:   

• Change in location of the main access road to the site from a steep road that would have approached the 
site from the east, to the current location that accesses the site from the west;  

• Relocation of substation and the alignment of the double-circuit 230-kV transmission line on the site to its 
current location;  

• Relocation of the operation and maintenance building; and  

• Relocation of seven wind turbines from the East Rim of Steens Mountain to a location closer to the new 
substation site.   

The Applicant is required to construct, operate, and maintain the Echanis Wind Energy Project consistent with 
the terms and conditions of approval for the conditional use permit issued on April 18, 2007 by the Harney 
County Planning Commission in Order No. 20070853, and as amended and approved on June 18, 2008.  As 
currently proposed, the only noted inconsistency of the project with the conditions in the Harney County 
conditional use permit is the total height of the turbine tower.  Condition No. 25, states that the total height of 
the tower, including turbine tip at the 12:00 position, must not exceed 397 feet.  The current design exceeds 
that height limit by 18 feet.  This design change would require administrative approval by the Harney County 
Planning Director. 

1.7.2 Conformance with Federal Laws, Regulations, and Policies 

This section describes key Federal laws, regulations, and polices that are relevant to the proposed action and 
alternatives. 

1.7.2.1 Federal Land Policy and Management Act (FLPMA), 43 U.S.C. §§ 1701-1785 

The Federal Land Policy and Management Act (FLPMA) requires that the BLM manage the public lands 
based on the principle of “multiple use and sustained yield” - protecting environmental, ecological, 
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recreational and other values while also recognizing “the Nation’s need for domestic sources of minerals, 
food, timber, and fiber from the public lands[.]” 43 U.S.C. § 1701(a). “Multiple use” means: 

“…the management of the public lands and their various resource values so that they are 
utilized in the combination that will best meet the present and future needs of the American 
people; making the most judicious use of the land for some or all of these resources or related 
services over areas large enough to provide sufficient latitude for periodic adjustments in use 
to conform to changing needs and conditions; the use of some land for less than all of the 
resources; a combination of balanced and diverse resource uses that takes into account the 
long-term needs of future generations for renewable and non-renewable resources, including, 
but not limited to, recreation, range, timber, minerals, watershed, wildlife and fish, and 
natural scenic, scientific and historical values; and harmonious and coordinated management 
of the various resources without permanent impairment of the productivity of the land and the 
quality of the environment with consideration being given to the relative values of the 
resources and not necessarily to the combination of uses that will give the greatest economic 
return or the greatest unit output.” 

43 U.S.C. § 1702(c). Section 202 of FLPMA requires BLM to “develop, maintain, and, when appropriate, 
revise land use plans which provide by tracts or areas for the use of the public lands.”  43 U.S.C. § 1712(a).  
These land use plans, which BLM calls resource management plans (RMPs), are “designed to guide and 
control future management actions and the development of subsequent, more detailed and limited scope plans 
for resources and uses.”  43 C.F.R. § 1601.0-2.  RMPs establish desired resource conditions, allowable 
resource uses and levels, program constraints, general management practices, monitoring requirements, and 
special designations.  43 C.F.R. §§ 1601.0-5(n), 1610.4. 

1.7.2.2 National Wildlife Refuge System Improvement Act of 1997  

The National Wildlife Refuge System Improvement Act of 1997 (Public Law 105-57) amends the National 
Wildlife Refuge System Administration Act of 1966 in a manner that provides comprehensive legislation 
spelling out how the Refuge System ought to be managed and used by the public.  The Act was passed to 
ensure that the Refuge System is managed as a national system of related lands, waters, and interests for the 
protection and conservation of our Nation's wildlife resources.  The National Wildlife Refuge System is the 
only system of Federal lands devoted specifically to wildlife and includes a network of diverse and 
strategically located habitats across the United States.  The Refuge System includes more than 545 national 
wildlife refuges and thousands of waterfowl production areas across the country used by millions of 
migratory birds, hundreds of endangered species, and host of other plants and animals.   

The Act's main components include:  

• a strong and singular wildlife conservation Mission for the Refuge System;  

• a requirement that the Secretary of the Interior maintain the biological integrity, diversity and 
environmental health of the Refuge System;  

• a process for determining compatible uses on refuges;  

• a recognition that wildlife-dependent recreational uses involving hunting, fishing, wildlife observation 
and photography, and environmental education and interpretation, when determined to be compatible, are 
legitimate and appropriate public uses of the Refuge System; 

• a recognition that these compatible wildlife-dependent recreational uses are the priority general public 
uses of the Refuge System; and  

• a requirement for preparing a comprehensive conservation plan for each refuge. 



SECTION 1 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

1.7-17 

The USFWS will carefully consider the policies and requirements of this Act when conducting the 
“appropriate use” and “compatibility” determinations related to the Echanis request for the proposed 
transmission line to cross portions of the MNWR.  

1.7.2.3 National Environmental Policy Act 

This Draft EIS has been prepared under the National Environmental Policy Act (NEPA) of 1969 as amended 
(42 USC 4321 et seq.), Council on Environmental Quality (CEQ) (40 CFR 1500-1508) regulations for 
implementing NEPA, and other pertinent federal laws, regulations, and policies, including BLM’s NEPA 
Handbook H-1790-1 (January 2008).  BLM and USFWS are evaluating the Echanis ROW applications in 
accordance with agency regulations under 43 CFR 2800 and 50 CFR Sec. 29, respectively.  The BLM and 
USFWS will comply with the Federal Land Policy and Management Act (FLPMA) of 1976 (43 USC 1701 et 
seq.) and the National Wildlife Refuge System Administration Act (NWRSAA) of 1966, as amended (16 
USC 668dd-668ee), respectively.  NEPA analysis provides for fully informed and well considered decisions. 

1.7.2.4 Steens Mountain Cooperative Management and Protection Act of 2000 

On October 30, 2000, Congress enacted the Steens Mountain Cooperative Management and Protection Act of 
2000 (Steens Act), Pub. L. No. 106-399, 114 Stat. 1655, 16 U.S.C. § 460nnn to 460nnn-122.  The 
Cooperative Management and Protection Area (CMPA) encompasses 428,156 acres of public land in Harney 
County, Oregon, including a no-livestock area of 97,229 acres of public land within the 170,084-acre Steens 
Mountain Wilderness Area.  Section 1(b) of the Steens Act details thirteen purposes of the Act as follows:  

(b) PURPOSES.—The purposes of this Act are the following: 

(1) To maintain the cultural, economic, ecological, and social health of the Steens Mountain area in Harney 
County, Oregon. 

(2) To designate the Steens Mountain Wilderness Area. 

(3) To designate the Steens Mountain Cooperative Management and Protection Area. 

(4) To provide for the acquisition of private lands through exchange for inclusion in the Wilderness Area and 
the Cooperative Management and Protection Area. 

(5) To provide for and expand cooperative management activities between public and private landowners in 
the vicinity of the Wilderness Area and surrounding lands. 

(6) To authorize the purchase of land and development and nondevelopment rights. 

(7) To designate additional components of the National Wild and Scenic Rivers System. 

(8) To establish a reserve for redband trout and a wildlands juniper management area. 

(9) To establish a citizens’ management advisory council for the Cooperative Management and Protection 
Area. 

(10) To maintain and enhance cooperative and innovative management practices between the public and 
private land managers in the Cooperative Management and Protection Area. 

(11) To promote viable and sustainable grazing and recreation operations on private and public lands. 
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(12) To conserve, protect, and manage for healthy watersheds and the long-term ecological integrity of Steens 
Mountain. 

(13) To authorize only such uses on Federal lands in the Cooperative Management and Protection Area that 
are consistent with the purposes of this Act. 

Section 101 of the Steens Act, 16 U.S.C. § 460nnn-11, provides for establishment of the Cooperative 
Management and Protection Area (CMPA). Congress explained the CMPA purpose and objectives as follows 
in Section 102, 16 U.S.C. § 460nnn-12:  

(a) PURPOSE.—The purpose of the Cooperative Managementand Protection Area is to conserve, protect, and 
manage the long-term ecological integrity of Steens Mountain for future and present generations. 

(b) OBJECTIVES.—To further the purpose specified in subsection (a), and consistent with such purpose, the 
Secretary shall manage the Cooperative Management and Protection Area for the benefit of present and future 
generations— 

(1) to maintain and enhance cooperative and innovative management projects, programs and agreements 
between tribal, public, and private interests in the Cooperative Management and Protection Area; 

(2) to promote grazing, recreation, historic, and other uses that are sustainable; 

(3) to conserve, protect and to ensure traditional access to cultural, gathering, religious, and archaeological 
sites by the Burns Paiute Tribe on Federal lands and to promote cooperation with private landowners; 

(4) to ensure the conservation, protection, and improved management of the ecological, social, and economic 
environment of the Cooperative Management and Protection Area, including geological, biological, wildlife, 
riparian, and scenic resources; and 

(5) to promote and foster cooperation, communication, and understanding and to reduce conflict between 
Steens Mountain users and interests.   

1.7.2.5 Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) of 1918 implemented the 1916 convention between the United States 
and Great Britain for the protection of birds migrating between the U.S. and Canada.  Similar conventions 
between the United States and Mexico (1936), Japan (1972) and the Union of Soviet Socialists Republics 
(1976) further expanded the scope of international protection of migratory birds.  Each new treaty has been 
incorporated into the MBTA as an amendment and the provisions of the new treaty are implemented 
domestically.  These four treaties and their enabling legislation (the MBTA) established Federal 
responsibilities for the protection of nearly all species of birds, their eggs and nests.   

The MBTA made it illegal for people to "take" migratory birds, their eggs, feathers or nests.  Take is defined 
in the MBTA to include by any means or in any manner, any attempt at hunting, pursuing, wounding, killing, 
possessing or transporting any migratory bird, nest, egg, or part thereof.  A migratory bird is any species or 
family of birds that live, reproduce or migrate within or across international borders at some point during their 
annual life cycle.  In total, 836 bird species are protected by the MBTA, 58 of which are currently legally 
hunted as game birds.  

The MBTA is enforced by the USFWS.  The Service's migratory bird conservation activities are focused on 4 
primary areas:  population assessment; international, national and flyway coordination; habitat management; 
and regulating take.  The Bald and Golden Eagle Protection Act affords additional protection to all bald and 
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golden eagles.  Activities associated with the construction and operation of the proposed transmission line 
project will be subject to the provisions of the MBTA.  

1.7.2.6 Congressional and Executive Policies Regarding Renewable Energy 

A number of congressional and executive policies encourage or discuss the development and transmission of 
renewable energy and apply directly to the proposed action.  These include: 

• The Energy Policy Act of 2005, Pub. L. No. 109-58, 119 Stat. 594, 650 (2005) (codified at 42 USC 15851 
(which encourages development of renewable energy resources, including wind energy).  Sec. 211 of the 
Act states: "It is the sense of the Congress that the Secretary of the Interior should, [within 10 years], seek 
to have approved non-hydropower renewable energy projects located on the public lands with a 
generation capacity of at least 10,000 megawatts of electricity." 

• Executive Order No. 13212 (which provides that executive departments and agencies “shall take 
appropriate actions, to the extent consistent with applicable law, to expedite projects that will increase the 
production, transmission, or conservation of energy”). 

• Final Programmatic Environment Impact Statement and Wind Energy Development on BLM 
Administered Lands in the Western United States. 

• Wind Energy Development Policy issued by BLM on December 19, 2008. 

1.7.3 Others Laws, Regulations, and Policies  

Reference and compliance with other laws, regulations, and policies are described in Chapter under the 
Methodology Section for each affected Resource. 

1.8 FEDERAL, STATE AND LOCAL PERMITS, LICENSES, AND APPROVALS 
A number of federal, state and local regulatory agencies have permit or approvals authority or consultation 
requirements for portions of the North Steens 230-kV Transmission Line Project (including interconnection 
station, access roads, laydown areas).  Table 1.1-1 identifies the issuing agency; the type of permit, approval 
or consultation; and a description of the regulated activity.   

Table 1.1-1 Permits, Approvals and Consultation Requirements 

Agency/Tribe Permit/Approval/Consultation Regulated Activity 

Federal/Tribal 

Advisory Council on Historic Preservation (ACHP)  Consultation with ACHP required under Section 106 of 
the National Historic Preservation Act (NHPA) if 
adverse effects on historic properties are anticipated.  

Activities that could affect properties listed in, or 
eligible for listing under the National Register of 
Historic Places (NRHP), including prehistoric or 
historic sites, districts, buildings, structures, objects, 
or properties of traditional religious or cultural 
importance.  

Bonneville Power Administration (BPA)  If BLM and USFWS approve the Echanis request for a 
ROW grant, BPA will prepare a Large Generator 
Interconnection Agreement (LGIA) between BPA and 
the project Applicant.  The LGIA is the formal 
agreement between BPA and the applicant requesting 
connection to the BPA grid. 

BPA operates according to its Open Access 
Transmission Tariff (Tariff), which provides for open 
access to its transmission system.  The Tariff defines 
the terms and conditions of point-to-point and 
network integration transmission services offered by 
BPA Transmission Services.   

Bureau of Land Management (BLM)  ROW Grant issued under authority of the FLPMA of 
1976 (43 USC 1701 et seq.). 

Approval of requests for ROW across federal lands 
for electric energy transmission systems, including 
access roads. 
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Table 1.1-1 Permits, Approvals and Consultation Requirements 

Agency/Tribe Permit/Approval/Consultation Regulated Activity 

Burns Paiute Tribe, Confederated Tribes of Warm 
Springs, Klamath Tribes 

 

Section 106 of the NHPA requires consultation with any 
Indian tribe that attaches religious and cultural 
importance to historic properties that may be affected 
by a Federal “undertaking,” regardless of the location of 
the historic property [Section 101(d)(6)(B)].   

Granting ROW through BLM administered lands is 
considered an “undertaking” subject to the NHPA.  
The USFWS permitting ROW pursuant to 50 CFR 
Part 29 and the issuance of a Section 404 permit 
under the Clean Water Act by the USACE are also 
considered undertakings.  

U.S. Army Corps of Engineers (USACE)  Permit issued under Section 404 of the Federal Clean 
Water Act (CWA).  

The USACE regulates activities that involve 
discharge of dredged or fill material into waters of 
the U.S.   

U.S. Fish and Wildlife Service (USFWS) - Malheur 
National Wildlife Refuge (MNWR) 

Approve, approve with conditions, or deny Right of Way 
Grant application under authority of the FLPMA of 1976 
(43 USC 1701 et seq.) and the National Wildlife Refuge 
System Administration Act (NWRSIA) of 1966, as 
amended (16 USC 668dd-668ee). 

Approval of requests for ROW across federal lands 
for electric energy transmission systems, including 
access roads. 

U.S. Fish and Wildlife Service (USFWS) – Pacific 
Region Bend Field Office  

Informal consultation to determine potential for 
incidental take of ESA listed species; effects on birds 
protected by the Migratory Bird Treaty Act; effects on 
nongame fish and wildlife species and their habitats 
pursuant to the Fish and Wildlife Conservation Act of 
1980 and the Fish and Wildlife Coordination Act of 
1934.  

A Programmatic or Individual Incidental Take Permit for 
bald or golden eagles pursuant to the Bald and Golden 
Eagle Protection Act. 

Potential take of ESA listed terrestrial species and 
non-anadromous aquatic species; harm to birds 
protected by the Migratory Bird Treaty Act; incidental 
taking of bald or golden eagles protected by the Bald 
and Golden Eagle Protection Act, effects on 
nongame fish and wildlife species and their habitats. 

Federal Aviation Administration (FAA) Notice of Proposed Construction or Alteration Notice is 
required by 14 Code of Federal Regulations, part 77 
pursuant to 49 U.S.C., Section 44718. 

Any construction or alteration of more than 200 feet 
in height above the ground level at its site. 

State of Oregon 

Oregon Department of Fish and Wildlife (ODFW) Informal consultation to determine potential effect on 
fish and wildlife from federal projects affecting water 
resources pursuant to the Fish and Wildlife 
Coordination Act of 1934.  

Potential effect on fish and wildlife from federal 
projects affecting water resources. 

Oregon Department of State Lands (DSL) Permit issued pursuant to Oregon's Removal-Fill Law, 
Oregon Revised Statutes (ORS) 196.795-990) and 
Oregon Administrative Rules (OAR) 340-045-0015 and 
0033(5).  

Activities that involve removal or placement of fill 
material in waters of the state (i.e. natural 
waterways, intermittent streams, constantly flowing 
streams, lakes, and wetlands). 

Oregon Department of Environmental Quality 
(DEQ) 

National Pollutant Discharge Elimination System 
(NPDES) Stormwater Discharge General Permit 
#1200-C issued pursuant to ORS 468B.050 and 
Section 402 of the Federal Clean Water Act. 

Construction activities including clearing, grading, 
excavation, and stockpiling that will disturb one or 
more acres and may discharge to surface waters or 
conveyance systems leading to surface waters of the 
state.  

Oregon Department of Environmental Quality 
(DEQ) 

401 Water Quality Certification (WQC) issued under 
delegated authority from the U.S.  Environmental 
Protection Agency pursuant to Section 401 of the 
Federal Clean Water Act.  

DEQ’s WQC process is triggered when USACE 
makes a determination that a federal permit will be 
required to conduct an activity that may result in a 
discharge to waters of the U.S. Federal permits 
cannot be issued without a 401 WQC from DEQ. 

Oregon State Historic Preservation Officer (SHPO)  Consultation with SHPO required pursuant to the 
August 1998 protocol for managing cultural resources 
on lands administered by BLM in Oregon.  

Protocol triggered when BLM accepts lead 
responsibility for Section 106 compliance. 

Utility Safety and Reliability Section of the Oregon 
Public Utility Commission 

Consultation required in advance of and during 
preparation of detailed drawings and specifications for 
230-kV transmission lines.  

Required to ensure that designs and specifications 
are consistent with applicable codes and standards. 

Harney County 

Harney County Planning Department  Land Use Permit issued pursuant to the Harney County 
Zoning Ordinance and ORS Chapter 215 - County 
Planning; Zoning; Housing Codes. 

Required to obtain county approval for utility 
facilities, including transmission towers up to 200 
feet in height; transmission towers over 200 feet in 
height require conditional use approval.  
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Table 1.1-1 Permits, Approvals and Consultation Requirements 

Agency/Tribe Permit/Approval/Consultation Regulated Activity 

Harney County Planning Department Building Permit issued pursuant to ORS 455.020(2) 
and the Uniform Building Code, 1994, Section 106. 

Required to erect, construct, enlarge, alter, repair, 
move, improve or converted a building or structure in 
Harney County. 

 

1.9 ORGANIZATION OF THE EIS 
In addition to the Summary section, and Section 1 Introduction, the EIS is organized into four chapters.  
Section 2 Proposed Action and Alternatives describes the two action alternatives, and the no action 
alternative, analyzed in the EIS.  Section 2 also includes a description of several transmission line routes that 
were considered initially as possible EIS alternatives, but were subsequently rejected because they were not 
consistent with applicable land use management plans, were technically or economically infeasible, or did not 
meet the purpose and need for the project.   

Section 3 Affected Environment, Environmental Consequences, and Mitigation presents a detailed description 
of the environmental effects expected to occur from implementation of the two action alternatives and no 
action.  The environmental effects associated with each alternative are described for twenty different 
environmental topics, including cumulative effects.  Mitigation measures or actions that would reduce or 
avoid anticipated adverse environmental effects are described for each alternative and environmental topic. 

Section 4 Consultation and Coordination includes a summary of public involvement activities conducted 
during preparation of the EIS, including the public scoping process.  Chapter 4 includes a description of 
consultation and coordination that occurred between BLM and other federal, state, and local agencies, and 
affected tribes, during preparation of the EIS. 
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S E C T I O N  2   
Proposed Action and Alternatives 

This section describes the transmission line alternatives that have been identified for detailed analysis in this 
Draft EIS.  NEPA regulations require that an EIS include a range of reasonable alternatives that would meet 
the purpose and need of the proposed project, including the Proposed Action and a No Action Alternative.  By 
including a range of alternatives in the EIS, the lead agency can explore alternative ways of meeting the stated 
purpose and need of the proposed project.  The EIS must also describe any alternatives that were considered, 
but eliminated from detailed analysis, with an explanation of why the alternatives were eliminated from 
further consideration (40 CFR 1502.14).  For actions proposed by a private entity, the range of alternatives 
typically includes denying the request (i.e. No Action); approving the request as proposed; or approving the 
request with changes or stipulations.  The No Action Alternative provides a useful baseline for comparing the 
environmental effects associated with the action alternatives.  It also demonstrates the consequences of 
denying approval of a proposed project or action.   

In addition to the No Action alternative (Alternative A), this Draft EIS analyzes two transmission line action 
alternatives: Alternative B – West Route (Proposed Action) and Alternative C - North Route (Figure 1.0-1).  
Alternative B would follow the transmission line route identified in the preliminary right-of-way (ROW) 
application submitted to BLM in December 2008 and to USFWS in December 2009.  For this Draft EIS, 
Alternative B has been modified to include two route options (South Diamond Lane and Hog Wallow) that 
would follow different alignments at the western ends of Alternative B and connect at different locations to 
the existing HEC 115-kV transmission line west of Diamond Junction.  The second action alternative, 
Alternative C, would follow a north-south route that would completely avoid the Malheur National Wildlife 
Refuge (MNWR), and connect to a different HEC 115-kV transmission line located near the community of 
Crane, Oregon.  Both action alternatives (including the Alternative B route options) include an additional 
option that would be a reduced capacity transmission line configured to accommodate a maximum of 115-kV.  
Once commissioned, the transmission line would be deeded to HEC for long-term operation and maintenance 
and the line would be incorporated into the HEC electric transmission and distribution system serving 
southeast Oregon and northern Nevada.  Once the line is deeded to HEC, it is proposed that the associated 
ROW would also be assigned to HEC or their successors.   

Because development of the Echanis Wind Energy Project involves a Federal action to approve, deny, or 
approve with stipulations, the application for ROW for the transmission line, this EIS must analyze the 
indirect environmental effects of the Echanis Project at the same level of detail as the direct and indirect 
environmental effects of the proposed transmission line.  In other words, because the transmission line cannot 
be built without crossing Federal lands, a grant of ROW would be a Federal Action that would enable the 
Echanis Project to move forward.  Analysis of both the transmission line proposal and the Echanis Project is 
accomplished by incorporating the Echanis Project into the two action alternatives analyzed in this Draft EIS.  
The following section provides a detailed description of the No Action Alternative (Alternative A) and the 
two action alternatives (Alternatives B and C).   

2.1 ALTERNATIVE A – NO ACTION 
The No Action Alternative represents the reasonably foreseeable outcome that would result from denying the 
request for a ROW grant to Echanis, LLC to construct the proposed 230-kV transmission line to transport 
electrical power from the Echanis Project to the regional transmission grid.  Because the Echanis Project is a 
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connected action to a ROW grant, denial of the ROW grant would preclude development of the Echanis 
Project.   

The No Action Alternative is intended to portray the current and future state of the environment in the 
absence of the Proposed Action.  It provides a useful baseline for comparison of environmental effects and 
demonstrates the consequences of not granting the ROW request.   

2.2 ALTERNATIVE B – WEST ROUTE (PROPOSED ACTION) 
Alternative B would involve the construction and operation of an overhead double-circuit 230-kV 
transmission line that would transport electrical power from the Echanis Wind Energy Project to the regional 
electric grid.  This alternative represents the Project Applicant’s “Proposed Action” (i.e. the proposed project 
described in the project Applicant’s preliminary ROW application submitted to BLM in December 2008 and 
to USFWS in December 2009).  In addition to the proposed route for the transmission line, this alternative 
includes two optional routes at the western end of the proposed alignment that would also meet the Project’s 
stated purpose and need.  A reduced capacity 115-kV design configuration is also included as an option that 
could apply to all of the route options being considered under Alternative B.  Because of the interdependence 
between the Echanis Project and the transmission line, Alternative B includes the development of the Echanis 
Project as part of the Proposed Action.  The various Project components comprising Alternative B are 
described below. 

2.2.1 Transmission Components 

Alternative B would include construction of a new double-circuit 230-kV transmission line, an 
interconnection with an existing HEC 115-kV transmission line, new and improved access roads, and the 
relocation of an existing HEC distribution line located along South Diamond Lane.  Details on these 
transmission components are described below.   

2.2.1.1 Right of Way Location 

The proposed 230-kV transmission line would begin at a new Substation located on the Echanis Project site 
and end at a new interconnection station constructed adjacent to the existing HEC 115-kV transmission line 
west of Diamond Junction (Figure 1.0-1).  The length of the transmission line would be approximately 28.87 
miles, with approximately 18.70 miles crossing private land, 8.85 miles crossing land administered by the 
BLM, and approximately 1.32 miles crossing land within the MNWR administered by the USFWS.  The 
transmission line would be located within a permanent 150-foot wide ROW along the entire route.   

2.2.1.2 Transmission Line 

In most areas the transmission line would be supported by steel poles 70 to 80 feet tall directly embedded into 
the ground.  A typical configuration for the double-circuit 230-kV transmission line is shown in Figure 2.0-1.  
A photograph of a similar transmission line mounted on weathering steel poles is shown in Figure 2.0-2.  
Taller poles would be erected on either side of the Blitzen Valley where the transmission line would cross the 
MNWR (Figure 2.0-3).  At this location, poles up to 130 feet tall would be secured to concrete footings 
embedded in rim rock on land administered by the BLM.  The distance between the two poles would be more 
than 1,400 feet allowing the line to completely span the MNWR.  In other areas along the transmission line 
route the distance between poles would range from 600 to 1,000 feet, depending on site conditions and 
topography.   
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Figure 2.0-1 230-kV Transmission Line (self-supporting, embedded) 
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Figure 2.0-2 230-kV Transmission Line (with weathering steel pole) 
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Figure 2.0-3 230-kV Transmission Line – Long Span Crossing Structure 
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At each pole location, a hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 
feet using power augers and/or excavators (depending upon soil conditions).  In rocky areas, excavation by 
controlled blasting may be required.  A crane would be used to place the pole in the hole and the hole would 
be backfilled with native or imported fill material.  Any remaining spoils would either be spread evenly on the 
ground within the transmission line ROW or removed and disposed of at an approved disposal site. 

At full build out, each pole would carry six conductors (wires), each connected to insulators, attached to davit 
arms, mounted on each pole.  Each set of three conductors would comprise a single three-phase circuit.  The 
bottom conductors would be at least 22 feet above the ground at their lowest point of sag.  In addition, a 
single optical ground wire (OPGW) would be strung between the poles for the sole purpose of operating the 
line and interconnected transmission grid.   

At certain locations, where the route changes direction at a sharp angle, the transmission line wires would be 
placed on separate single poles (Figure 2.0-4).  Guy wires and soil anchors would be installed where the 
transmission line would change direction to provide additional support.  Self-supporting steel angle poles on 
concrete foundations would be installed at locations where anchors could not be installed (i.e. near roadways).  
Along the southern portion of the route, a three-wire HEC distribution line would be added to the 
transmission line below the primary conductors as an “underbuild” to provide a source of “station service” 
power to the Substation and other facilities on the Echanis site (Figure 2.0-5).   

The construction and powering of the transmission line would occur in three phases:  

• Phase I would involve the installation of transmission line poles, construction of access roads, and the 
stringing of a single circuit (three conductors) along one side of the transmission line poles.  This single 
circuit would be designed and built to 230-kV standards, but initially would only be energized at 115 kV.   

• Phase II would be a second construction phase that would involve installation of a 230-kV capacity line 
on the opposite side of the transmission line poles installed during Phase I.  Phase II would occur at an 
undetermined future date and would not require construction of additional access roads or installation of 
additional poles.  The same laydown areas, tensioning sites, and access routes used during Phase I 
construction would be used during Phase II.   

• Phase III would involve increasing the power being transmitted through the initial circuit installed during 
Phase I from 115-kV to 230-kV.  Because the line would have already been built to a 230-kV standard 
during Phase I, no additional construction or ground disturbing activities would be required during Phase 
III.   

Poles and associated hardware would be transported to each pole location by flatbed truck.  Assembly and 
mounting of associated line hardware would take place at each pole location.  The assembled structures would 
then be raised by a crane and placed in the pre-dug holes.  A pilot line would then be pulled (or strung) from 
pole to pole by a vehicle and/or helicopter and threaded through stringing sheaves on each pole.  A larger 
diameter, stronger line (the pulling line) would then be attached to the pilot line and strung.  This process 
would be repeated until the conductor is pulled through all sheaves.  The conductors would be strung using 
power pulling equipment at one end and power braking or tensioning equipment at the other end.  Sites for 
tensioning equipment and pulling equipment would be located approximately 10,000 to 20,000 feet apart. 
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Figure 2.0-4 230-kV Transmission Line (angle-guyed, embedded) 
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Figure 2.0-5 HEC Underbuild 
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During conductor installation, guard structures would be erected over natural or manmade obstacles.  Guard 
structures consist of temporary H-frame poles placed on either side of the obstacle.  These structures prevent 
ground wire, conductors, or other equipment from falling on an obstacle.  Equipment for erecting guard 
structures includes augers, line trucks, pole trailers, and cranes.  At minor road crossings other safety 
measures would be used, such as barriers, flaggers, or other traffic control.   

At each pole location, sufficient area would be needed to allow safe operation of construction equipment.  At 
each pole location a temporary construction easement extending 10 feet beyond the edge of the 150-foot 
permanent right-of-way would be required.  In locations where downguys would be installed (i.e., where the 
line changes direction), an additional 100 feet of temporary workspace would be required in two directions 
from the pole location to accommodate installation of structural supports.  Each pole would occupy an area of 
approximately 400 square feet (a 10-foot radius around each pole).  Vegetation within this area would be 
controlled to reduce fire danger.  Other existing vegetation within the ROW (and temporary construction 
easements) could be disturbed during construction, but would not be permanently cleared.  Following 
construction, disturbed areas would be restored to original condition using salvaged native vegetation and 
seed mixes approved by BLM and USFWS (for areas within the MNWR). 

2.2.1.3 Interconnection Station and Connection to the Regional Grid 

The proposed transmission line would interconnect with the existing HEC 115-kV transmission line at a new 
interconnection station located on a 0.69 acre site adjacent to the existing line (Figure 2.0-6).  The 
interconnection station would contain circuit breakers to disconnect the Echanis Project from the existing 
HEC line.  The interconnection station site would be enclosed by cyclone fencing and topped with a 3-strand 
barbed wire climb barrier.  All vegetation within the fenced area would be removed and replaced with gravel.  
Construction would involve grading the site to a level surface, installing concrete foundations for electrical 
equipment, applying gravel, installing security fencing, and connecting equipment to the existing HEC 115-
kV transmission line.  Approximately 2.0 miles of the existing access road from Highway 205 to the 
interconnection station site would be improved by grading and widening.  Approximately 0.59 miles of access 
road improvements would occur within the boundaries of the MNWR, west of Highway 205.  Approximately 
1,000 feet of new access road would be built from the existing access road to the interconnection station site. 

HEC has a service area of approximately 20,000 square miles, covering southeastern Oregon and 
northwestern Nevada, and its headquarters are located in Burns, Oregon.  It is a member owned non-profit 
cooperative, which means that it does not pay state or federal income taxes based on profits from operations.  
Because of this, any profits that HEC may make during the year are allocated back to its members in the form 
of patronage capital.  HEC purchases all of its power from BPA under a long-term contract; even though 
some that of that BPA power is transmitted and received through Sierra Pacific Power Company’s (SPPC) 
system in Nevada.  (HEC 2010) 
 
The process of electrically interconnecting the 104 MW Echanis, LLC wind project to the HEC and the BPA 
grids has progressed through the Feasibility and System Impact Study reports to the Facility Study report 
stage from January 2008 to date.  BPA is currently finalizing the Facility Study report and an official cost and 
schedule for the 104 MW plan of service.  It is estimated that the final Facility Study report, associated 
phased plan of service, and official cost and schedule would be completed in June 2010.  Subsequent to that 
date, BPA would begin ordering long-lead items at Columbia Energy Partners LLC’s (CEP) request, per 
BPA’s Large Generator Interconnection Procedures (LGIP).  A Large Generator Interconnection Agreement 
(LGIA) and Balancing Authority Agreement (BAA) would be signed upon final completion and issuance of 
the BLM EIS and permit for the Echanis generation-tie line right-of-way, based upon the selected 
transmission line route alternative.  (Blood, 2010)   
 
The preliminary plan of service, as produced in the BPA Facility Study report, calls for acceptable mitigation 
of problems on the 115-kV systems of HEC, BPA, and the Idaho Power Company to interconnect the full 104 
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MW.  In the near-term, CEP, HEC, and BPA would work together to, first, bring on-line an initial 40 MW of 
the Echanis project requiring minimal upgrades.  Then, an incremental 64 MW would be brought on-line in 
concert with certain long-lead items coordinated with BPA and Idaho Power.  To allow interconnecting of the 
full 104 MW, the following system upgrades would be required to the HEC, BPA, and Idaho Power electrical 
and communications systems (Blood, 2010):   
 
HEC Upgrades 
 
• Line Section: If the Alternative B - West Route is selected, no line upgrades are foreseen on the HEC 

system.  However, the 30-MVA regulator at the HEC Hanley Substation would either have to be replaced 
or moved south of the Echanis project’s interconnection point on the HEC Hanley-Catlow 115-kV 
transmission line.  

• Line Section: If the Alternative C - North Route is selected, HEC would have to replace approximately 20 
miles of the existing “3/0” 115-kV transmission line conductor with a higher rated 115-kV conductor.  
The 20-mile line section originates from CEP’s gen-tie line interconnection point at HEC’s Crane 
Substation to the east of the HEC Hanley Substation 30-MVA regulator and the BPA Harney Substation.  
The Hanley 30-MVA regulator would not be affected.  

• Communications: Communications media, voice, metering and data, monitoring, and control equipment 
to coordinate the transmission of the Echanis-generated power between the HEC and BPA networks, to 
comply with Western Electric Coordinating Council (WECC) reliability standards. 

BPA Upgrades 
 
• Harney Substation: Static VAR Compensator (SVC, @ +20/-12 Mvar) and flow-based Remedial Action 

Schemes (RAS). 

• Communications: Communications media, voice, metering and data, monitoring, and control equipment 
and RAS to coordinate the transmission of Echanis-generated power, and one other project on the 
Harney-Redmond line, with BPA’s network to comply with WECC reliability standards. 

• Harney-Redmond 115-kV Transmission Line: Upgrade an approximately 20-mile section of transmission 
line between Brasada and Redmond from a Maximum Operating Temperature (MOT) of 80 degrees 
Celsius to 100 degrees Celsius by re-sagging /re-tensioning that line section. 

Idaho Power Company Upgrade 
 
• Hines Substation: Replace the 50-MVA Hines Substation transformer with a 100-MVA unit to allow for 

single-line outage contingencies between BPA-Harney and Idaho Power Company systems.   

In addition to the above equipment upgrades, HEC would have to make operational changes.  HEC does not 
generate any of its own power or have any other power generators located in its service area.  Thus, its 
electrical distribution system is only designed to deliver power to its members.  Some of the related 
operational changes that would be required so that HEC could transmit the power from the Echanis Project to 
the regional electrical grid system include: 
 
• Taking on the new role would require HEC to formally change its status from a “local service provider” 

to a “transmission owner and provider,” and require it to coordinate the new power transmission with 
WECC. 
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• New operational procedures and training would have to be implemented to manage generation from 
several sources. 

 
• Current service interruptions that occur about twice a year, to complete minor system maintenance, would 

have to change so that the Echanis Project could deliver the contracted power reliably.  (Whitaker 2010) 

It is estimated that it would take at least 6 to 12 months to implement the above changes to the HEC electrical 
distribution and operational system.   

2.2.1.4 Laydown Areas and Tensioning Sites 

Approximately eight laydown areas (i.e. temporary storage yards) would be needed for unloading, storage, 
and distribution of construction materials and transmission components, including poles, davit arms, 
insulators, and the conductor on reels.  In addition, approximately 19 pulling/tensioning sites would be needed 
for the temporary placement of reel trailers and/or tensioning truck/trailers during the installation of 
conductors.  The preliminary locations of proposed laydown areas and tensioning sites are shown in Figure 
2.0-7.  With the exception of the laydown area at the interconnection site (described above) all laydown areas 
would be located on private land.  Most pulling/tensioning sites would be located on private land.  Exceptions 
include five sites on BLM land.  No surface preparation would be required at the proposed laydown areas or 
tensioning sites.  Any resulting temporary surface disturbance would be restored following construction. 

2.2.1.5 Access Roads 

New and improved access roads (approximately 2.19 miles) and unimproved overland access routes 
(approximately 26.07 miles) would be needed to move workers, vehicles, and equipment to the transmission 
line corridor during initial construction, and during inspection, maintenance, and repair of poles, insulators, 
and conductors (Figure 2.0-8).  Existing unpaved access roads would be widened and new access roads would 
be constructed across BLM and USFWS administered lands.  These roads would be widened or constructed to 
a width of approximately 20 to 22 feet within a permanent 40-foot wide ROW.  The additional ROW beyond 
the 20- to 22-foot wide travel surface would be needed to accommodate construction, reconstruction, drainage 
improvements, snowplowing, and shoulder work.  Overland access routes would be required on private land, 
BLM administered land, and land administered by the USFWS.  Access roads constructed on federal land 
would be located on terrain requiring minimal, if any, cut and fill.  In those few areas requiring cut and fill, 
appropriate erosion control measures would be implemented.  Access roads would be maintained during 
construction and dust would be controlled using water or dust suppression chemicals.  Any roads needed for 
continued transmission line operations and maintenance would be stabilized and use of overland roads would 
be monitored to avoid rutting.  Those roads not needed for transmission line maintenance, or public or 
administrative access would be reclaimed by recontouring, scarifying, reseeding, and barricading.   

2.2.1.6 Distribution Line Relocation 

The Project Applicant also proposes to relocate approximately 1.35 miles of an existing 24.9-kV distribution 
line that presently crosses the MNWR along the south side of South Diamond Lane.  The relocated line would 
be buried in a narrow trench backfilled with native soils, except where the line would cross the Donner und 
Blitzen River and the Buena Vista Canal.  At those locations the line would be installed underneath the river 
and canal using the directional boring construction method to avoid disturbing the waterway and damaging 
the channelized river banks.  Transmission poles would be placed at each end of the buried distribution line 
and underground vaults would be installed to accommodate any required splices or connections.  Construction 
activities would be confined within the existing easement for the distribution line, except for minor access 
improvements along South Diamond Lane.  The additional option of placing the distribution line within the 
existing ROW of South Diamond Lane could be evaluated at a later date. 
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2.2.1.7 Construction Period 

Construction of the access roads would begin in spring 2011.  Construction of the poles and installation of the 
first circuit of the 230-kV transmission line would occur in the spring, summer, and fall, as dictated by ground 
conditions and weather, and would last approximately five months.  The timing for installation of the second 
circuit has not yet been determined.   

2.2.1.8 Operation and Maintenance 

Operation and maintenance activities would include aerial and ground patrol of the lines, climbing 
inspections, pole and conductor maintenance, and repair of access roads.  Selective clearing of vegetation, 
primarily juniper trees, would be performed when necessary to provide for surveying, electrical clearance, 
line reliability, and construction and maintenance operations.  The ROW would not be chemically treated to 
control vegetation unless necessary to comply with requirements of a permitting agency.   

The following maintenance activities would be conducted on a regular basis: 

• Routine air patrols from a helicopter to inspect for structural and conductor defects, conductor clearance 
problems, and hazard tree identification. 

• Routine ground patrols to inspect structural and conductor components.  

• Pole and conductor maintenance, including davit and insulator replacement.  

• Cathodic protection surveys. 

• Routine vegetation clearing, including trimming or removing tall shrubs and trees, to ensure adequate 
ground-to-conductor clearances. 

• Road maintenance, including blading to improve surface conditions and removal of large rocks and 
debris; maintenance and repair of erosion control and water drainage systems; and road repairs after 
damage from washouts or slumping.  

• Vegetation removal on access roads to allow the necessary clearance for access and provide for worker 
safety.  

• Reduction of fuel loads (e.g. vegetation removal) around poles in fire-prone areas. 

• Installation of bird protection devices, bird perch discouragers, and relocation or removal of bird nests.  

• Follow-up restoration activities, such as seeding, noxious weed control, and erosion control. 

• Miscellaneous damage repair due to failure of conductor splices, lightning strikes, wildfires, high winds, 
ice, or vandalism. 
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Figure 2.0-6 Interconnection Station 
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Figure 2.0-7 Laydown Areas and Tensioning Sites 
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Figure 2.0-8 Access Roads 
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2.2.2 South Diamond Lane Route Option 

The South Diamond Lane Route Option is a variation of Alternative B that would deviate from the West 
Route alignment approximately 4.59 miles east of the existing HEC 115-kV transmission line (Figure 1.0-1).  
Heading west from the point where the route would deviate from the Alternative B alignment, the route would 
parallel the south side of South Diamond Lane, cross over Highway 205, and follow a primitive road (and a 
short cross-country segment) to a new interconnection station that would be located adjacent to the existing 
HEC 115-kV transmission line.  Approximately 4.10 miles of this route would cross land (in four different 
locations) within the MNWR, approximately 6.09 miles would cross BLM land, and approximately 18.08 
miles would cross private land.  The overall length of the South Diamond Lane Route Option, from the 
Echanis Substation to the HEC transmission line, would be 28.26 miles.  As with Alternative B, along the 
southern portion of the route, a three-wire HEC distribution line would be added to the transmission line as an 
“underbuild” to provide a source of “station service” power to the Substation and other facilities on the 
Echanis site.   

The ROW width, transmission line components, interconnection station design, need for laydown areas and 
tensioning sites, access roads, and construction methods would be similar to those described for Alternative 
B.  Approximately seven temporary laydown areas and 18 pulling/tensioning sites would be required for the 
South Diamond Lane Route Option.  Six laydown areas would be on private land and one on BLM 
administered land.  Ten pulling/tensioning sites would be on private land, six on land within the MNWR 
administered by the USFWS, and two on land administered by the BLM.  The interconnection station to the 
HEC 115-kV transmission line would be approximately 2.5 miles further north than Alternative B, the access 
road to the interconnection site from Highway 205 would be only 1/8 as long, and several laydown areas and 
tensioning sites would be required along South Diamond Lane.  The same 1.35 miles of the existing 24.9-kV 
distribution system located along South Diamond Lane would be placed underground with this route option, 
using the same existing distribution line easement and construction methods described in Section 2.2.1.6. 

2.2.3 Hog Wallow Route Option 

The Hog Wallow Route Option is a second variation of Alternative B that would deviate from the West Route 
alignment approximately 2.84 miles east of the existing HEC 115-kV transmission line (Figure 1.0-1).  This 
route would cross approximately 8.43 miles of land administered by the BLM, approximately 1.90 mile of 
land within the MNWR, and approximately 18.73 miles of private land.  The route would cross the Blitzen 
Valley and the MNWR approximately 0.5 mile south of where Alternative B would cross the same two 
features.  Unlike Alternative B, this route option would require placement of several poles on land within the 
MNWR.  The overall length of the Hog Wallow Route Option, from the Echanis Substation to the HEC 
transmission line, would be 29.06 miles.  As with Alternative B, a three-wire HEC distribution line would be 
added as an “underbuild” to the transmission line along southern portion of the route to provide a source of 
“station service” power to the Substation and other facilities on the Echanis site.   

As with the South Diamond Lane Route Option, the ROW width, transmission line components, 
interconnection station design, need for laydown areas and tensioning sites, access roads, and construction 
methods, would be similar to Alternative B.  Approximately nine temporary laydown areas and 18 
pulling/tensioning sites would be required for the Hog Wallow Route Option.  Eight laydown areas would be 
on private land and one would be on BLM administered land.  Twelve of the pulling/tensioning sites would 
be on private land, three on land within the MNWR administered by the USFWS, and three on land 
administered by the BLM.  The interconnection station to the HEC 115-kV transmission line would be 0.5 
mile further south than Alternative B, the access road to the site from Highway 205 (the same road used for 
Alternative B) would be about 0.5 mile shorter, and several additional laydown areas and tensioning sites 
would be needed.  The same 1.35 miles of the existing 24.9-kV distribution system located along South 
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Diamond Lane would be placed underground with this route option, using the same existing distribution line 
easement and construction methods described in Section 2.2.1.6. 

2.2.4 Alternative B – 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductors) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B.  The primary difference between this option and the others described 
above is that the 115-kV Transmission Line Option would not involve a second future construction phase. 

2.2.5 Echanis Wind Energy Project 

As described at the beginning of this section, the Echanis Project has been incorporated into all transmission 
line action alternatives analyzed in this Draft EIS; including the two route options and 115-kV design 
configuration described for Alternative B.  The Echanis Project would involve the deployment and operation 
of 40 to 69 wind turbines on a 10,500 acre privately-owned parcel in rural Harney County.  The Project would 
have a peak generating capacity of up to 104 megawatts (MW) of electrical power and would include multiple 
project components, including wind turbines, a power collection system, a new Substation, access roads, and 
an operations and maintenance building.  Each major component of the Echanis Project is described below. 

2.2.5.1 Wind Turbines 

The proposed Project would deploy 40 to 69 wind turbines in multiple “strings” across the Echanis site 
(Figure 2.0-9).  Each turbine would have a 3-bladed up-wind rotor connected to a nacelle that houses a 
generator, gearing, and internal controls.  Each nacelle would be mounted on steel tubular towers, varying in 
height from 213 to 263 feet tall.  Each tower would be anchored to a steel and concrete foundation.  The 
towers, including the rotor blades (at 12:00 o’clock position) would be approximately 415 feet tall.  The 
normal maximum generation capacity of each turbine would range from 1.5 MW to 2.5 MW of electricity, 
depending on the final number of turbines developed on the site.  A photograph of a wind turbine similar to 
the type that would be deployed on the Echanis site is shown in Figure 2.0-10. 

Each tower would be comprised of three to four tapered segments that would be fabricated offsite, transported 
to the Project site, placed in position by crane, and bolted in place.  The towers would be approximately 12 
feet in diameter at the base, tapering to 9 feet at the top.  When fully assembled, each tower would weigh 
approximately 100 tons.  The exterior of the tower would have a smooth surface and be painted a neutral 
color to blend with a sky backgound (such as blueish-white).  The tubular towers would sit atop steel and 
concrete foundations designed for the specific subsurface conditions at the individual turbine sites.   

The tower foundation would be one of two industry-standard designs.  One type of foundation would be an 
inverted “T” type foundation, which consists of a relatively shallow concrete base with a relatively large 
diameter.  The maximum depth of the base would be about 8 feet below the ground surface, while the 
diameter would be approximately 42 feet.  The turbine tower would be anchored to the foundation base by a 
baseplate ring consisting of long, steel bolts extending nearly to the bottom of the concrete base.  The other 
foundation type would be a pile foundation that uses a cylindrical culvert instead of a concrete foundation to 
anchor the tower base.  Inner and outer sections of culvert pipe of slightly different diameter would be sunk 
into an excavation that would range from 25 to 35 feet in depth, depending on specific subsurface conditions, 
and backfilled with compacted soil.  Two parallel rings of full-length steel anchor bolts would then extend  
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Figure 2.0-9 Echanis Site 
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Figure 2.0-10  Example Wind Turbine 
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from the tower base plate through the culvert section, which would be filled with concrete after installation of 
the bolts.   

The nacelle mounted on top of each turbine tower would be approximately 29 feet long, 12 feet wide, and 13 
feet high.  The exterior surface would be constructed of fiberglass lined with sound-absorbing foam.  The 
generator, gear box, and associated control equipment for the turbine would be housed inside the shell of the 
nacelle.  The nacelle would be accessed internally through the tower, and most servicing of machinery would 
be conducted within the nacelle.   

The 3-bladed rotor assembly would be attached to the rotor hub at the front of the nacelle.  The turbine blades 
would have a smooth outer surface and be composed of laminated fiberglass or a fiberglass composite.  Each 
blade would be fabricated offsite in one piece and transported to the Project site.  At the site, the assembly 
would be bolted to the rotor hub, raised into position by crane, and connected to the nacelle 

2.2.5.2 Power Collection System 

Electricity generated in the nacelle of each turbine would be carried through the tower to a transformer 
mounted on a concrete pad adjacent to the base of each tower.  The transformers would increase the voltage 
from 575 volts to 34.5 kilovolts (kV).  Electricity would be carried underground from the transformers to the 
Echanis Substation via an 8.99 mile network of 34.5-kV power cables installed approximately 4 feet below 
the ground surface.  One 1.18 mile overhead collection link would be needed to transfer electricity from the 
easternmost turbine string to the Echanis Substation.  Junction boxes to facilitate the splicing of cables would 
be installed at various locations within the Project Area.  Figure 2.0-9 illustrates the expected layout of the 
power collection and transmission systems on the Echanis site. 

2.2.5.3 Substation 

A new Substation would be constructed near the center of the Echanis site.  The Substation would serve as a 
collection point for the underground cable system that would convey the generated power from each turbine 
location.  The Substation would contain circuit breakers, power conditioning equipment, and a transformer 
that would increase the 34.5-kV collection voltage to 115-kV for transmission via the overhead transmission 
line.  The Substation site would be approximately 200 feet long and 400 feet wide (1.84 acres), enclosed with 
cyclone fencing and topped with a 3-strand barbed wire climb barrier.  All vegetation within the fenced area 
would be removed and replaced with gravel.  Construction would involve grading the site to a level surface, 
installing concrete foundations for electrical equipment, applying gravel, installing security fencing, and 
connecting equipment to the new transmission line. 

2.2.5.4 Operation and Maintenance Building 

A 24-foot by 48-foot single-story operations and maintenance building would be located adjacent to the 
Substation.  The building would be designed to accommodate computer equipment that would provide 
supervisory control of the Substation and the wind turbines.  The building would also serve as an emergency 
shelter for crews during lightning storms and other severe weather.  The building would have an on-site septic 
system and water would be obtained from an on-site well.  Electricity would be obtained from the nearest 
available HEC service line.  A small amount of supplies, including lubricants, would be stored in the building 
to support daily maintenance activities. 
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2.2.5.5 Access Roads 

An existing access road, currently providing access to a privately-owned ranch, would be widened, improved, 
and extended to connect the Echanis Project site to Ham Brown Lane and South Diamond Lane.  The access 
road surface would be graded and widened to a width of between 20 to 22 feet and topped with sub-course 
and top-course aggregates.  The completed access road would be approximately 18.95 miles long.  
Approximately 17.47 miles of the access road would be on private property and 1.48 miles would be on 
public land administered by the BLM (Figure 2.0-8).  The access road would be located within a 40-foot wide 
easement on private land and a 40-foot wide ROW on land administered by BLM.  The additional ROW 
beyond the 20- to 22-foot wide travel surface would be needed to accommodate construction, reconstruction, 
drainage improvements, snowplowing, and shoulder work.  The portion of the access road crossing BLM 
administered land would be outside of the boundary of the Steens Mountain CMPA.  Approximately 17.11 
miles of additional 16-foot wide service roads (i.e. string roads) would be developed on the Echanis site to 
provide access between the operations and maintenance building, wind turbines, and other wind energy 
related facilities on the site.  Access and service roads would be maintained and dust control measures would 
be used during construction and operation of the Echanis Wind Energy Project. 

2.2.5.6 Construction Period 

Construction of the Echanis Project would begin in 2011 and last approximately 9 to 12 months, depending 
on weather and site conditions. 

2.2.5.7 Operation and Maintenance 

The Echanis Project would operate 24 hours a day, 365 days per year.  The Project would be equipped with a 
central Supervisory Control and Data Acquisition (SCADA) system that would be continuously online to 
monitor and control operation of the of the wind turbines and Substation.  Maintenance activities at the site 
would include aerial and ground inspections, tower maintenance, and repair of access roads.  Selective 
clearing of vegetation, primarily juniper trees, would be performed only when necessary for maintenance 
operations. 

The following maintenance activities would be conducted on a regular basis: 

• External and internal tower cleaning.  

• Wind turbine blade cleaning. 

• Gearbox inspection and oil changes.  

• Load testing, installation, and certification of anchor/eyebolts.  

• Tower painting and surface inspection/recoating.  

• Composite blade inspection and repair. 

• Lightning conductor/protection testing, installation, and repair. 

2.3 ALTERNATIVE C – NORTH ROUTE 
Alternative C would involve construction and operation of an overhead double-circuit 230-kV transmission 
line that would transport electrical power from the Echanis Wind Energy Project to the regional electric grid 
by connecting to an existing HEC 115-kV transmission line located near Crane, Oregon (Figure 1.0-1).  A 
reduced capacity 115-kV design configuration is included as an option under Alternative C.  Because of the 
interdependence between the Echanis Project and the transmission line, Alternative C includes the 
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development of the Echanis Project as part of the Proposed Action.  The various Project components 
comprising Alternative C are described below.   

2.3.1 Transmission Components 

2.3.1.1 Right of Way Location 

The proposed 230-kV transmission line would begin at a new Substation located on the Echanis Wind Energy 
Project site and end at a new interconnection station constructed adjacent to the existing HEC 115-kV 
transmission line near Crane, Oregon (Figure 1.0-1).  The transmission line would be approximately 45.95 
miles long, with approximately 33.66 miles crossing private land, approximately 12.10 miles crossing land 
administered by the BLM, and approximately 0.19 mile crossing state land.  The transmission line would be 
located within a permanent 150-foot wide ROW along the entire route. 

2.3.1.2 Transmission Line 

The design, materials, and construction techniques for the proposed transmission line would be the same as 
described for Alternative B.  The six aluminum conductors comprising the double circuit 230-kV line would 
be strung on 70- to 80-foot tall steel poles, which would be embedded directly into the ground.  The span 
length between poles would range from 600 to 1,000 feet, depending on site conditions and topography.  At 
certain locations, where the route changes direction at a sharp angle, the transmission line conductors would 
be placed on separate single poles.   

At each pole location, a hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 
feet using power augers and/or excavators (depending upon soil conditions).  In rocky areas, excavation by 
controlled blasting may be required.  A crane would be used to place the pole in the hole and the hole would 
be backfilled with native or imported fill material.  Any remaining spoils would either be spread evenly on the 
ground within the transmission line ROW or removed and disposed of at an approved disposal site.  As with 
Alternative B, a three-wire HEC distribution line would be added as an “underbuild” to the transmission line 
along southern portion of the route to provide a source of “station service” power to the Substation and other 
facilities on the Echanis site. 

As described for Alternative B, build out of the Project would occur in phases.  During Phase I, a single 
circuit designed and built to a 230-kV standard would be installed on one side of each pole, but it initially 
would be operated at 115-kV.  During Phase II, a second circuit would be installed on the other side of each 
pole and operated at 230 kV.  During Phase III, the operational voltage of the Phase I 115-kV line would be 
increased to 230-kV.  The second circuit would be added in the future, if needed, to serve other wind energy 
projects developed in the area. 

2.3.1.3 Interconnection Station and Connection to the Regional Grid 

The proposed transmission line would interconnect with an existing HEC 115-kV transmission line at a new 
interconnection station similar to the facility described for Alternative B.  The interconnection station would 
contain circuit breakers to disconnect the Project from the existing line and would be fenced with cyclone 
fencing topped with a barbed wire climb barrier.  All vegetation within the fenced area would be removed and 
replaced with gravel.  Construction would involve grading the site to a level surface, installing concrete 
foundations for electrical equipment, applying gravel, installing security fencing, and connecting equipment 
to the existing 115-kV transmission line. 
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If the Alternative C - North Route is selected, HEC would have to replace approximately 20 miles of the 
existing “3/0” 115-kV transmission line conductor with a higher rated 115-kV conductor.  The 20-mile line 
section originates from CEP’s gen-tie line interconnection point at HEC’s Crane Substation to the east of the 
HEC Hanley Substation 30-MVA regulator and the BPA Harney Substation.  In this case, the Hanley 30-
MVA regulator would not be affected.  (Blood, 2010)   

2.3.1.4 Laydown Areas and Tensioning Sites 

Approximately nine laydown areas would be used for the temporary unloading, storage, and distribution of 
construction materials and transmission components, including poles, davit arms, insulators, and conductor on 
reels.  In addition, approximately 36 pulling/tensioning sites would be required along the transmission line 
route for the temporary placement of reel trailers and/or tensioning truck/trailers during the installation of 
conductors.  All nine lay-down areas and 25 of the pulling/tensioning sites would be located on private land.  
Eleven pulling/tensioning sites would be on land administered by BLM.  The preliminary proposed locations 
for laydown areas and tensioning site are shown on Figure 2.0-7.  No surface preparation would be required 
for either the laydown areas or the tensioning sites.  Any resulting surface disturbance would be restored 
following construction. 

2.3.1.5 Access Roads 

New access roads and overland access roads (approximately 5.03 and 25.05 miles, respectively) would be 
required for vehicle and equipment access to the transmission line corridor during initial construction, and for 
inspections, maintenance, and repair of poles, insulators, and conductors during long-term operation (Figure 
2.0-8).  New access roads would be constructed across private lands and BLM-administered lands.  Overland 
access roads would be located on both private land and BLM-administered land.  Overland access routes 
would have a single 8-foot wide travel lane and would traverse the landscape over open ground; no roadbed 
improvements would be required.  Access roads constructed on federal land would be located on terrain 
requiring minimal, if any, cut and fill.  In those few areas requiring cut and fill, appropriate erosion control 
measures would be implemented.  Access roads would be maintained during construction and dust would be 
controlled using water or dust suppression chemicals.  Any roads needed for continued transmission line 
operations and maintenance would be stabilized and use of overland roads would be monitored to avoid 
rutting.  Those roads not needed for transmission line maintenance or public or administrative access would 
be reclaimed by recontouring, scarifying, reseeding, and barricading. 

2.3.1.6 Construction Period 

Construction of the access roads would begin in spring 2011.  Construction of the poles and installation of the 
first circuit of the 230-kV transmission line would occur in the spring, summer, and fall, as dictated by ground 
conditions and weather, and would last approximately five months.  The timing for installation of the second 
circuit has not yet been determined. 

2.3.1.7 Operation and Maintenance 

Operation and maintenance activities for Alternative C would be the same as for Alternative B and would 
include aerial and ground patrol of the lines, climbing inspections, tower and wire maintenance, and repair of 
access roads.  Selective clearing of vegetation, primarily juniper trees, would be performed only when 
necessary to provide for surveying, electrical clearance, line reliability, and construction and maintenance 
operations.  The ROW would not be chemically treated to control vegetation unless necessary to comply with 
requirements of a permitting agency.   
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2.3.2 Alternative C - 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C.  The 115-kV Transmission Line 
Option would include a single three-phase (i.e. three conductors) 115-kV circuit.  The alignment of the 
transmission line, pole heights and spacing, ROW width, construction methods, interconnection points, and 
access requirements would be the same as described for Alternative C. 

2.3.3 Echanis Wind Energy Project 

As described at the beginning of this section, for the purposes of this DEIS, the Echanis Project has been 
incorporated into all of the action alternatives, including Alternative C, as a connected non-Federal action.  
The site layout for the Echanis Project under Alternative C, including wind turbines, power collection system, 
Substation design, main access road, on-site string roads, and O&M building would be the same as described 
for Alternative B.  The construction schedule would be the same, beginning in 2011 and lasting 
approximately 9 to 12 months, depending on weather and site conditions.  Operation and maintenance 
activities at the Echanis site would be identical to those described for Alternative B. 

2.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS 
The CEQ NEPA regulations (40 C.F.R. 1502.14) state that an EIS must “Rigorously explore and objectively 
evaluate all reasonable alternatives, and for alternatives which were eliminated from detailed study, briefly 
discuss the reasons for their having been eliminated.” The BLM NEPA Handbook (Handbook H-1790-1) 
further states that an action alternative can be eliminated from detailed analysis if the action alternative meets 
any of the following conditions: 

• The alternative is ineffective (i.e. it would not respond to the purpose and need). 

• The alternative is technically or economically infeasible given past and current practice and technology 
(this does not require cost-benefit analysis or speculation about an applicant’s costs and profits). 

• The alternative is inconsistent with the basic policy objectives for the management of the area. 

• Implementation of the alternative is remote or speculative. 

• The alternative is substantially similar in design to another alternative that is already being analyzed. 

• The alternative has substantially similar effects to another alternative that is being analyzed.   

This section complies with this guidance by reviewing a number of alternatives that were originally 
considered by the Project Applicant, but were eliminated from further consideration.   

2.4.1 Route Selection Process 

The Project Applicant indentified several potential transmission line routes during the initial route selection 
process.  Discussions were held with private landowners, federal and state land managers, and local officials 
to obtain information on potential opportunities and constraints.  The route selection process was based on the 
consideration of the following factors: 

• Property ownership  

• Land use compatibility 

• Topography  
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• Environmental constraints  

• Construction and operation costs 

• Electrical loss due to long transmission distances 

• Location and capacity of existing energy infrastructure  

The alternative routes considered but rejected, along with the reasons for eliminating the alternatives from 
further consideration, are described below. 

2.4.2 Alternatives Considered but Rejected 

All of the transmission line routes evaluated during the route selection process had two Project features in 
common: 1) the location and configuration of the wind turbines strings, and 2) the location of the Echanis 
Substation.  The location of the wind turbines was based on analysis of several years of meteorological data 
that was used to determine the placement of each turbine tower to maximize energy production at the site.  
The arrangement of the wind turbines in turn dictated the location of the underground power collection 
system and the Echanis Substation.  Four route alternatives were identified to transport power from the 
Echanis Substation to the regional electric grid.  Each route alternative is described below along with the 
reasons the alternative was eliminated from further consideration. 

2.4.2.1 Steens Mountain CMPA Route Alternative 

The CMPA Route Alternative would have extended 25 miles from the Echanis Substation to the new 
interconnection station adjacent to HEC’s existing 115-kV transmission line near Diamond Junction (Figure 
2.0-11).  The transmission line would cross public and private land within the Steens Mountain CMPA as 
well as land within the MNWR between these two points.  The CMPA route would have been the shortest and 
most direct route of all the alternatives considered.  However, this alternative was eliminated from further 
consideration because Section 113(f) of the Steens Mountain Cooperative Management and Protection Act 
prohibits construction of facilities of the magnitude of the proposed transmission line on Federal lands within 
the boundaries of the CMPA.   

Sec. 113(f) states:  

PROHIBITION ON CONSTRUCTION OF FACILITIES.—No new facilities may be constructed on 
Federal lands included in the Cooperative Management and Protection Area unless the Secretary 
determines that the structure— 

 (1) will be minimal in nature; 

 (2) is consistent with the purposes of this Act; and  

 (3) is necessary: 

  (a) for enhancing botanical, fish, wildlife, or watershed conditions; 

  (b) for public information, health, or safety; 

  (c) for the management of livestock; or 

  (d) for the management of recreation, but not for the promotion of recreation. 

BLM determined that the proposed transmission line would be prohibited on Federal lands by Section 113(f) 
because it would not be minimal in nature, may be inconsistent with the purposes of the Act, and is not 
necessary for the purposes expressed in (A) through (D) above.  Therefore, this route option was eliminated 
from further consideration. 
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2.4.2.2 East Steens Road/Hwy 78 to Crane Route Alternative 

The East Steens Road/Hwy 78 to Crane Route Alternative would have been the longest route of all the 
alternatives considered.  The transmission line would have extended 70 miles from the Echanis Substation, 
along East Steens Mountain Road and Highway 78 to Crane, OR where the transmission line would tie into 
an existing HEC 115-kV transmission line (Figure 2.0-11).  Along East Steens Road, the transmission line 
would have been placed within the ROW of an existing distribution line that crosses BLM land.  Depending 
on the exact placement of facilities under this alternative, the CMPA prohibitions described in Section 2.4.2.1 
as well as the Interim Management Policy for Lands under Wilderness Review (IMP, H-8550-1,1995) 
restrictions (IMP at page 29 and 30) would have barred further consideration of this alternative.  Placement of 
the proposed new transmission line within a valid existing ROW would not circumvent these prohibitions and 
restrictions.  Existing ROWs on Federal lands authorize specific uses and do not convey rights to construct 
new facilities not within the scope of the original grant.  For this reason any new use would have required a 
new authorization (even if it was within a pre-existing ROW) and be subject to the land management 
authorities, restrictions, and prohibitions in effect at the time of the new proposal.  In addition, this route 
would have experienced a substantial cumulative electric line loss between the Echanis site and the 
connection to the regional grid (in excess of 10 percent).  For these reasons, this route was determined to be 
economically infeasible and legally problematic, and was therefore eliminated from further consideration. 

2.4.2.3 East Steens Road to Fields Route Alternative 

Another route that was considered would have headed east from the Echanis Substation and south along East 
Steens Road to the Field Substation (a distance of about 42 miles).  From the Fields Substation the power 
would have been transmitted 106 mile north on the HEC 115-kV line to the BPA Harney line south of Hines.  
Along East Steens Road, the transmission line would have been located within the ROW of an existing 
distribution line that crosses BLM land.  The primary disadvantage of this route was the substantial 
cumulative electric line loss that would occur between the Echanis site and the BPA Harney line (up to 37.5 
percent) (Power Engineers, 2009).  This level of electric line loss would translate into lost power sales from 
the Echanis Project and, thus, affect the financial feasibility of the project.  In addition, at one location along 
this route there exists a narrow corridor between the Steens Mountain Wilderness and a WSA where making 
adjustments to the route to avoid protected area and existing improvements would have made transmission 
routing difficult.  Placing the route outside this narrow corridor would be prohibited by Wilderness and 
CMPA prohibitions, as well as by Wilderness Review IMP restrictions. This route was determined to be 
legally problematic, not economically viable, and was eliminated from further consideration. 
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Figure 2.0-11 Transmission Line Project Alternatives Considered but Rejected  
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2.4.2.4 West Route Underground Alternative 

A variation of Alternative B - West Route was also considered, but rejected.  This route alternative would 
have followed the alignment of Alternative B; however the 0.27 mile portion of the transmission line crossing 
the Blitzen Valley would have been placed underground instead of spanning the valley with an aerial 
crossing.  The primary reason this alternative was eliminated from further consideration was because of the 
high construction costs (due to undergrounding the portion of the line crossing the Blitzen Valley) compared 
to the other route alternatives.  A cost estimate prepared by the applicant concluded that the materials and 
labor costs for an underground crossing at this location would be 24 times the cost of an overhead span at this 
same location; $17,674,206 and $728,943, respectively (Power Engineers, 2010).  The higher costs of 
underground construction are due primarily to costs associated with installing, operating, and maintaining the 
pressurized dielectric oil filled conduit pipe required to house, insulate, and cool the conductors.  High cost  
microtunneling techniques would have been required to install the conduit pipe through areas of basalt rock.  
An additional concern with the underground alternative was the potential for line leakage.  If there was a leak 
of dielectric oil, the resulting contaminated soil would be classified as a hazardous waste and any 
contaminated soil or ground water would need to be remediated (PSC, 2009).  This cleanup could be 
expensive, depending upon the amount of oil leaked, the extent of the leak from the line, accessibility to the 
site for cleanup, and the potential effects on the environment.  Thus, the increased costs for constructing the 
underground line, operating the line once it was constructed, and the potential future costs if an oil leak were 
to occur, resulted in this route being eliminated from further consideration. 

2.5 PROJECT DESIGN FEATURES, BEST MANAGEMENT PRACTICES, AND 
COMPARISON OF ENVIRONMENTAL EFFECTS  

The environmental analysis in this Draft EIS was conducted assuming specific Project Design Features 
(PDFs) and Best Management Practices (BMPs) would be incorporated into the project design and 
implemented during construction and operation of the Proposed Action and alternatives, including the 
Echanis Wind Energy Project.  The PDFs and BMPs for the transmission line were originally proposed in the 
Plan of Development (POD) for the Echanis Substation to Diamond Junction 230kV Transmission Line 
Project prepared by Columbia Energy Partners in February 2009 (revised August 2009).  Similar measures for 
the Echanis Project were included as conditions of approval in Exhibit B of the Harney County Conditional 
Use Permit No. 07-14 approved on April 18, 2007; as modified by the Harney County Planning Commission 
Site Plan Alteration approved on May 21, 2008.   

A brief summary of the PDFs and BMPs that would apply to both the North Steens 230-kV Transmission 
Line Project and the Echanis Wind Energy Project are presented below:   

• Poles and other structures would be placed to avoid sensitive areas (especially riparian areas, 
watercourses, and cultural resources) and to allow conductors to clearly span these features. 

• Ground disturbance would be limited to that necessary to safely and efficiently install the proposed 
facilities. 

• Fire protection measures would be followed, as required by state and federal regulations, to prevent 
wildfires that may cause damage to wildlife habitat. 

• Appropriate traffic control measures would be used to ensure public safety during construction.  Prior 
notice would be given for any extended delays or road blockages. 

• Access roads would be maintained to have crossroad drainage to minimize the amount of channeling or 
ditches needed.  Water bars would be installed at all alignment changes (curves) and significant grade 
changes. 
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• Access roads and other areas of ground disturbance within the construction limits would be watered, as 
needed, to remain compact and to avoid the creation of dust.  Water, weed-free straw, wood chips, dust 
reducer, gravel, or a combination of these or similar control measures may be used. 

• A noxious weed control strategy would be implemented to reduce the potential for weeds to invade new 
areas and to minimize the spread of weeds within the Project Area. 

• Damage to resources and roads from construction, operation, and maintenance activities would be 
repaired.  The primary objective would be to restore denuded areas, reduce the spread of noxious weeds, 
and reduce storm water runoff and soil erosion.   

• Sensitive plant populations that occur within the ROW and work areas would be marked on the ground to 
ensure that the species are avoided.  If sensitive plants are discovered during construction, a protective 
buffer zone would be established and the appropriate federal agency would be contacted immediately. 

• If sensitive wildlife species are discovered during construction, operation, and maintenance activities 
within the ROW or work areas, a protective buffer zone would be established and the appropriate federal 
agency would be contacted immediately.   

• If new probable historic, cultural, or paleontological resources are discovered during construction, the 
appropriate federal archaeologist would be immediately notified and potentially destructive work within 
300 feet of the find would be halted.  Construction crews and vehicles would be confined to established 
access roads and laydown areas and would not be allowed to travel cross-country near known sites. 

• If human remains are discovered during construction, operation, and maintenance activities, all work in 
the immediate area would be stopped to protect the integrity of the find and the State Police, Burns Paiute 
Tribe, and the appropriate federal agency would be notified as soon as possible.   

• Weathered steel poles, which have a rusted appearance, would be used to reduce visual contrasts. 

• All employees and contractors working on or around transmission lines on federal lands during fire 
season (generally between April 1 and October 31) would have approved suppression tools and 
equipment. 

A complete list of the PDFs and BMPs that would be incorporated into the North Steens 230-kV 
Transmission Line Project and the Echanis Wind Energy Project is included in Appendix A. 

Even with implementation of the PDFs and BMPs described above and listed in Appendix A, a variety of 
environmental effects from construction and operation of the Proposed Action and alternatives would occur 
and require further mitigation to reduce or eliminate adverse effects.  Mitigation measures designed to reduce 
or eliminate these effects are described in Section 3 under the specific heading for each biological, physical, 
or socioeconomic resource analyzed in this Draft EIS.    

Consistent with the BLM NEPA Handbook (H-1790-1), this section of the Draft EIS includes a resource by 
resource comparison of the environmental effects of the Echanis Wind Energy Project and each action 
alternative of the North Steens 230-kV Transmission Line Project.  This comparison is presented in Table 2.1 
through Table 2.1-18.  
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Table 2.1-1 Summary of Effects to Geology and Soils 

 Alternative B 
 Alternative A 

No Action 
Echanis Wind Energy 

Project 
West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Geology Under No Action, 
existing conditions 
would remain and no 
additional 
environmental effects 
to geology would be 
created.   

 

 

Seismically, the Project 
Area is not anticipated 
to be hazardous for 
general construction 
(Smith 2008).   

Earthquakes have 
occurred and faults 
have been mapped in 
the region.   

Since movement along 
faults can trigger mass 
movement, landslides 
may be a concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for general 
construction (Smith 
2008).   

Alternative B crosses 
seven mapped faults.  
Earthquakes can 
threaten structural 
integrity of facilities.   

Since movement 
along faults can 
trigger mass 
movement, landslides 
may be a concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for general 
construction (Smith 
2008).   

Alternative B crosses 
six mapped faults.  
Earthquakes can 
threaten structural 
integrity of facilities.   

Since movement 
along faults can 
trigger mass 
movement, landslides 
may be a concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for general 
construction (Smith 
2008).   

Alternative B crosses 
seven mapped faults.  
Earthquakes can 
threaten structural 
integrity of facilities.   

Since movement 
along faults can 
trigger mass 
movement, landslides 
may be a concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for 
general 
construction (Smith 
2008).   

Alternative B 
crosses nine 
mapped faults.  
Earthquakes can 
threaten structural 
integrity of facilities.  

Since movement 
along faults can 
trigger mass 
movement, 
landslides may be a 
concern.   

Soils Currently, land in 
project area is used 
for agriculture and 
grazing.  These 
activities increase 
erosion through soil 
disturbance and 
changes to vegetation 
community structure. 

 

 

Soil erosion could 
increase due to the 
construction of 
impervious surfaces.   

Substation site consists 
of approximately 1.84 
acres which would be 
cleared and covered 
with gravel and 
concrete foundations.  
O&M building would 
add 1,152 square feet 
of impervious surfaces.  

Construction and 
operation of the 18.95 
mile main access road 
could cause an 
increase in soil erosion 
due to vegetation 
clearance.   

Construction includes 
12.81 miles of new 
access road (30 ft 
width), 17.11 miles of 
string roads (16 ft 
width) and 6.14 miles of 
existing road 
improvements 
(additional 10 ft width).  

Increased erosion 
and sedimentation 
due to clearing  
approx. 1.87  acres 
for  transmission line 
poles and 0.69 acre 
for ICS facility  

Increased runoff due 
to roads and 
impervious surfaces 
resulting in more 
erosion.  Approx 0.2 
miles of new roads 
and 2.0 miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during construction 

 

Increased erosion 
and sedimentation 
due to clearing  
approx  1.83 acres for 
transmission line 
poles and 0.69 acre 
for ICS facility   

Increased runoff due 
to roads and 
impervious surfaces 
resulting in more 
erosion.  Approx 0.2 
miles of new roads 
and 2.0 miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during construction 

 

Increased erosion 
and sedimentation 
due to clearing  
approx 1.89 acres for  
transmission line 
poles and ICS facility  

Increased runoff due 
to roads and 
impervious surfaces 
resulting in more 
erosion.  Approx 0.2 
miles of new roads 
and 2.0 miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during construction 

 

Increased erosion 
and sedimentation 
due to clearing  
approx 2.98 acres 
for  transmission 
line poles and ICS 
facility   

Increased runoff 
due to roads and 
impervious surfaces 
resulting in more 
erosion.  Approx 
5.03 miles of new 
roads are planned. 

Potential spills of 
harmful materials 
during construction 

 

Biological 
Soil 
Crusts 
(BSCs) 

Ongoing grazing 
agriculture could  
diminish Biological 
Soils Crusts through 
soil compaction, direct 
disturbance, and 
changes to vegetation 
community structure. 

 

Increased soil erosion 
due to construction 
activities including the 
destruction of BSCs 
and/or clearing of 
vegetation. 

Introduction of exotic 
vegetation that does not 
support BSC recovery 

Potential destruction 
to BSCs present in 
approx. 1.87  acres 
for  transmission line 
poles and 0.69 acre 
for ICS facility 

Introduction of exotic 
vegetation that does 
not support BSC 

Potential destruction 
to BSCs present in 
approx  1.83 acres for 
transmission line 
poles and 0.69 acre 
for ICS facility  

Introduction of exotic 
vegetation that does 
not support BSC 

Potential destruction 
to BSCs present in 
approx 1.89 acres for  
transmission line 
poles and ICS facility  

Introduction of exotic 
vegetation that does 
not support BSC 
recovery 

Potential 
destruction to BSCs 
present in approx 
2.98 acres for  
transmission line 
poles and ICS 
facility  

Introduction of 
exotic vegetation 
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Table 2.1-1 Summary of Effects to Geology and Soils 

 Alternative B 
 Alternative A 

No Action 
Echanis Wind Energy 

Project 
West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Potential spills of 
harmful materials 
during construction 

 

recovery 

Potential spills of 
harmful materials 
during construction 

 

recovery 

Potential spills of 
harmful materials 
during construction 

 

Potential spills of 
harmful materials 
during construction 

 

that does not 
support BSC 
recovery 

Potential spills of 
harmful materials 
during construction 

 

 

Table 2.1-2 Summary of Effects to Water Resources 

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route 
(Proposed Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C 
North Route 

Under the No Action 
Alternative, the Project 
components would not be 
constructed and access roads 
would not be improved or 
constructed.  Water resources 
would continue to be affected 
by current use, including :  

Irrigation for dryland grazing 

Numerous canals that would 
continue to divert surface 
water.  

Irrigation returns would 
continue to be impaired with 
sediment, excess nutrients or 
high temperatures. 

Permanent access roads that 
are currently in place. 

Main access road to the Echanis 
site would cross water bodies in 
nine locations, including Kiger 
Creek (once by bridge),  Mud 
Creek (3 times), an intermittent 
tributary to Mud Creek (2 times), 
and an intermittent tributary to 
Kiger Creek (3 times). 

Temporary effects could include 
sedimentation in streams 
adjacent to areas of construction.  

 

Route would cross 
four perennial 
streams, five 
intermittent streams, 
and two intermittent 
canals 

Approximately 0.41 
mile of the 
transmission line 
would cross 100-
year floodplain 

Increased runoff due 
to roads and 
impervious surfaces 
resulting in greater 
flooding or erosion 

 

Route would cross 
four perennial 
streams, three 
intermittent streams, 
and three intermittent 
canals 

Approximately 1.04 
miles of the 
transmission line 
would cross 100-year 
floodplain.   

Increased runoff due 
to roads and 
impervious surfaces 
resulting in greater 
flooding or erosion 

 

Route would cross 
four perennial 
streams, two 
intermittent streams, 
and 2 intermittent 
canals 

Approximately 0.4 
mile would cross 
100-year floodplain  

Increased runoff due 
to roads and 
impervious surfaces 
resulting in greater 
flooding or erosion 

 

Route would cross 
four perennial and 
3 intermittent 
stream crossings 
(Kiger Creek is 
crossed twice) 

Increased runoff 
due to roads and 
impervious 
surfaces resulting 
in greater flooding 
or erosion 
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Table 2.1-3 Summary of Effects to Vegetation 

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route (Proposed 
Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C 
North Route 

Under the No Action 
Alternative, no new 
transmission lines, 
Substations, 
interconnection 
stations, or related wind 
energy facilities would 
be constructed and 
new or improved 
access roads would not 
be needed.   

Vegetation in the area 
would continue to be 
subject to the effects of 
agricultural practices, 
particularly cattle 
grazing.   

In addition, the 
introduction of noxious 
weed species to the 
region by agriculture, 
recreation and 
development would 
continue.   

Approximately 1.84 
acres would be cleared 
and covered with 
gravel and concrete 
foundations for the 
Substation site. 

An overhead collection 
line would be installed 
with 18 towers, 
resulting in 1.27 acres 
of disturbance for the 
pole sites and overland 
access.  

The total acreage from 
turbine tower sites is 
dependent on the 
number and location of 
turbine towers 
(approximately 40 to 
69 poles), but is 
estimated to be a 
maximum of 2.41 
acres. 

The new or improved 
access roads would 
result in loss of 54.04 
acres of vegetation.   

While no plant species 
defined as special-
status species for this 
analysis have been 
reported from surveys 
of the turbine strings, 
such species could 
occur on access road 
routes that have not 
yet been surveyed. 

Approximately 52.10 
acres of big sagebrush 
steppe and 22.30 
acres of juniper 
woodland would be 
affected.  

Smaller effected areas 
would include 8.06 
acres of quaking aspen 
woodland, 2.66 acres 
of riparian shrub-
woodland, 0.21 acre of 
marshes and emergent 
wetlands, and 3.90 
acres of other upland 
vegetation types.  

An additional 2.00 
acres of permanent 
effects to habitat are 
undetermined as to 

Approximately 0.69 
acres would be cleared 
and replaced with a 
gravel surface and 
concrete pads for the 
ICS Substation site.   

Transmission pole 
disturbance estimated to 
be a maximum of 1.87 
acres. 

The new or improved 
access roads would 
result in loss of 4.25 
acres of vegetation.  
Overland vehicle access 
would result in 
disturbance to up to 
25.28 acres.   

In the ROW, there would 
be selective clearing of 
vegetation, primarily 
juniper trees when 
necessary.   

The ROW would not be 
chemically treated to 
control vegetation 
unless necessary to 
comply with 
requirements of a 
permitting agency. 

Approximately 10.76 
acres of big sagebrush 
steppe, 6.02 acres of 
juniper woodland and 
7.35 acres of native 
grassland would be 
affected.  

Smaller areas of effect 
include 0.61 acres of 
riparian meadow, 0.13 
acre of riparian shrub-
woodland, 0.01 acre of 
pond, and 3.04 acres of 
other upland vegetation 
types.  

An additional 2.56 acres 
of permanent effects to 
habitat are 
undetermined as to 
vegetation type.  

Direct or indirect 
impacts to special-status 
plant species if any are 
present in the project 
area. 

Possible introduction 

Effects not listed below 
would be the same as in 
Alternative B-West 
Route. 

Transmission pole 
disturbance estimated 
to be a maximum of 
1.87 acres. 

The new or improved 
access roads would 
result in loss of 3.13 
acres of vegetation.  
Overland vehicle access 
would result in 
disturbance of up to 
21.04 acres.  

Approximately 9.78 
acres of big sagebrush 
steppe, 6.02 acres of 
juniper woodland and 
5.07 acres of native 
grassland would be 
affected.  

Smaller areas of effect 
include 0.61 acre of 
riparian meadow, 0.13 
acre of riparian shrub-
woodland, and 2.04 
acres of other upland 
vegetation types. An 
additional 2.52 acres of 
permanent effects to 
habitat are 
undetermined as to 
vegetation type.  

Temporary disturbance 
would affect up to 
41.95 acres.  
Approximately 16.5 
acres of big sagebrush 
steppe and 6.25 acres 
of native grassland, and 
5.50 acres of 
agricultural land would 
be affected.  

Smaller areas of 
potential effect include 
0.25 acre of riparian 
meadow and 11.00 
acres of other upland 
vegetation types. An 
additional 4.79 acres of 
temporary effects to 
habitat are 
undetermined as to 
vegetation type.  

 

Effects not listed 
below would be the 
same as in Alternative 
B-West Route. 

Transmission pole 
disturbance estimated 
to be a maximum of 
1.89 acres. 

The new or improved 
access roads would 
result in loss of 3.13 
acres of vegetation.  
Overland vehicle 
access would result in 
disturbance of up to 
25.61 acres.  

Approximately 12.37 
acres of big 
sagebrush steppe, 
6.02 acres of juniper 
woodland and 5.77 
acres of native 
grassland would be 
affected.  

Smaller areas of effect 
include 0.61 acre of 
riparian meadow, 0.13 
acre of riparian shrub-
woodland, and 3.31 
acres of other upland 
vegetation types.  

An additional 1.58 
acres of permanent 
effects to habitat are 
undetermined as to 
vegetation type.  

Temporary 
disturbance would 
affect up to 
46.95 acres.  
Approximately 17.00 
acres of big 
sagebrush steppe, 
5.25 acres of exotic 
annual grassland, and 
11.00 acres of native 
grassland would be 
affected.  

Smaller areas of 
potential effect include 
0.25 acre of riparian 
meadow and 3.31 
acres of other upland 
vegetation types.  

An additional 4.84 
acres of temporary 

Effects not listed below 
would be the same as in 
Alternative B-West Route. 

Transmission pole 
disturbance estimated to be 
a maximum of 2.98 acres. 

The new or improved access 
roads would result in loss of 
9.76 acres of vegetation.  
Overland vehicle access 
would result in disturbance of 
up to 24.29 acres.  

Approximately 21.85 acres of 
big sagebrush steppe, 12.80 
acres of dwarf shrub-steppe, 
and 3.56 acres of juniper 
woodland would be affected.  

Smaller affected areas 
include 0.24 acre of 
marsh/emergent wetland, 
0.16 acre of riparian 
meadow, 0.09 acre of 
riparian shrub-woodland, and 
4.00 acres of other upland 
vegetation types.  

An additional 3.67 acres of 
permanent effects to habitat 
are undetermined as to 
vegetation type.  

Temporary disturbance 
would affect up to 54 acres 
Approximately 25.50 acres of 
big sagebrush steppe, 10.50 
acres of agricultural land, 
6.25 acres of dwarf 
sagebrush steppe, 5.25 
acres of native grassland, 
and 5.25 acres of salt desert 
shrub and 1.25 acres of 
other upland vegetation 
types would be affected.  

An additional 6.25 acres of 
temporary effects to habitat 
are undetermined as to 
vegetation type.  
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vegetation type.  

Possible introduction 
and spread of noxious 
weeds and use of 
herbicides to control 
noxious weeds. 

Temporary disturbance 
would affect between 
72.00 and 81.50 acres.  
Trampled vegetation 
and surface 
disturbance would be 
restored when 
construction is 
complete.  

Approximately 41.12 
acres of big sagebrush 
steppe and 4.58 acres 
of quaking aspen 
woodland would be 
affected. An additional 
13.10 acres of 
temporary effects to 
habitat are 
undetermined as to 
vegetation type.  

 

 

and spread of noxious 
weeds and use of 
herbicides to control 
noxious weeds. 

Temporary disturbance 
would affect up to 
47.20 acres.  
Approximately 16.75 
acres of big sagebrush 
steppe and 11.5 acres 
of native grassland 
would be affected.  

Smaller areas of 
potential effect include 
0.25 acre of riparian 
meadow and 0.1 acre of 
riparian woodland and 
16.20 acres of other 
upland vegetation types. 
An additional 4.84 acres 
of temporary effects to 
habitat are 
undetermined as to 
vegetation type.  

effects to habitat are 
undetermined as to 
vegetation type.  
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Table 2.1-4 Summary of Effects to  Wetlands and Riparian Areas 

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route (Proposed 
Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C 
North Route 

Under the No Action 
Alternative, no new 
transmission lines, 
Substations, 
interconnection stations, 
or related wind energy 
facilities would be 
constructed and new or 
improved access roads 
would not be needed.   

The Echanis Project site 
would remain 
undeveloped and would 
continue to be used for 
livestock grazing and the 
existing HEC distribution 
line located along South 
Diamond Lane would 
remain above ground.  

Wetlands and riparian 
areas would continue to 
be affected by current 
uses. 

The main access road to 
the Echanis site would 
affect 1.91 acres of PEM 
wetlands and 0.53 acres 
of PSS wetlands for a 
total wetland impact of 
2.44 acres.   

Main access road to the 
Echanis site would cross 
riparian areas in nine 
locations, including Kiger 
Creek (once by bridge),  
Mud Creek (3 times), an 
intermittent tributary to 
Mud Creek (2 times), and 
an intermittent tributary to 
Kiger Creek (3 times). 

Main access road to the 
Echanis site would 
parallel streams, therefore 
affect riparian areas of 
Kiger Creek tributary 1 
(0.7 miles), Mud Creek 
(1.9 miles) and Mud 
Creek Tributary (0.7 
miles). 

Temporary effects could 
include sedimentation and 
vegetation damage in 
wetlands and riparian 
areas adjacent to areas of 
construction.  

 

Transmission line would 
span 1.16 miles of 
wetland area, including 
five wetland crossings 
and ten riparian areas 
associated with four 
perennial streams and 
six intermittent streams 
or canals. 

Six poles would be 
placed in wetland areas 
resulting in permanent 
loss of 186 square feet 
or less than 0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access roads 
would cross riparian 
areas associated with 
one perennial stream 
(Cucamonga Creek) and 
one intermittent stream 
(Tributary to Donner und 
Blitzen River). 

Temporary effects would 
include surface 
disturbance and 
vegetation damage from 
vehicles and equipment 
accessing pole locations, 
including one tensioning 
site that would 
temporarily affect 0.25 
acres of wetland. 

Relocation and burial of 
the HEC distribution line 
would temporarily affect 
2.45 acres of wetlands 
and potentially affect 
riparian areas at two 
intermittent waterbodies.  

Access road construction 
would temporarily 
remove woody 
vegetation at the 
crossing of Cucamonga 
Creek, and herbaceous 
vegetation at the 
crossing of the Tributary 
to the Donner und 
Blitzen River.   

Transmission line 
would span 1.98 miles 
of wetlands, including 
riparian areas 
associated with four 
perennial streams and 
seven intermittent 
streams or canals. 

Thirteen poles would 
be placed in wetland 
areas resulting in 
permanent loss of 403 
square feet or less than 
0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access 
roads would cross the 
same riparian areas as 
described for 
Alternative B.   

Temporary effects from 
vehicles and equipment 
accessing pole 
locations and 
tensioning sites, the 
relocation and burial of 
the HEC distribution 
line, and access road 
construction would be 
the same as described 
for Alternative B.   

 

Transmission line would 
span 1.06 miles of 
wetlands, including 
riparian areas 
associated with four 
perennial streams and 
six intermittent streams 
or canals. 

Five poles would be 
placed in wetland areas 
resulting in permanent 
loss of 155 square feet 
or less than 0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access 
roads would cross the 
same riparian areas as 
described for Alternative 
B.   

Temporary effects from 
vehicles and equipment 
accessing pole locations 
and tensioning sites, the 
relocation and burial of 
the HEC distribution line, 
and access road 
construction would be 
the same as described 
for Alternative B.   

 

Transmission line 
would span 0.62 miles 
of wetland area, 
including riparian 
areas associated with 
three perennial 
streams and six 
intermittent streams. 

Overland access 
roads would affect 
0.49 acres of PEM 
wetlands, possibly 
requiring removal of 
woody vegetation.   

Permanent access 
roads would cross a 
riparian area 
associated with one 
perennial stream, 
crossing the stream 
on an existing bridge.  

Temporary effects 
would include removal 
of woody riparian 
vegetation at three 
transmission line 
crossing locations 
(two on Kiger Creek 
and one on Swamp 
Creek) during 
construction. 
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Table 2.1-5 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – 
North Route 

 Permanent Effects:  

Fish Resources 

Permanent effects from the 
Echanis project on fish 
resources would primarily 
be associated with access 
road construction, which 
would increase 
sedimentation.   

Wildlife Resources 

Facility and road 
construction would occupy 
91.7 to 92.7 acres of 
wildlife habitat. 

General Wildlife 

Permanent site features 
would directly and 
indirectly reduce the 
availability of wildlife 
habitat for foraging, 
courtship and breeding, 
rearing young, and cover 
for many general wildlife 
species.  

Bat mortality estimate is 
from 28 to 235 bat deaths 
per year.  

Raptor mortality estimate is 
from 0 to 22 raptors per 
year.  

Bird fatality estimate would 
be from 24 to 690 bird 
deaths per year, of which 
19 to 538 would be 
passerines.  

Big Game 

Permanent Project footprint 
loss of mule deer winter 
range, elk winter range, 
pronghorn antelope range, 
and bighorn sheep habitat 
would all be less than one 
percent of their respective 
game management units. 

Special Status Species 

Permanent effects are 
likely limited for Preble’s 
shrew,. 

California Wolverines likely 
would be displaced from 
Project area. 

Of the ten special status 
bat species that could 
occur on-site, the silver-

Permanent Effects:  

Fish Resources 

The Alternative B transmission line 
would not permanently affect fish 
resources in the four perennial 
streams crossed.   

 

Wildlife Resources 

There would be 30.9 acres of 
habitat permanently lost from 
construction of Alternative B,  

New access roads would further 
fragment the existing Project Area, 
reducing the size of contiguous 
sagebrush, grassland, juniper, and 
riparian habitats.  

Big Game 

The 150-foot wide transmission 
line ROW would cross 101.7 acres 
of elk winter habitat, 342.5 acres of 
mule deer winter range, and 86.9 
acres of antelope habitat.  

Special Status Species 

The permanent effects of 
Alternative B for Preble’s shrew, 
California wolverine, and northern 
sagebrush lizard would be 
qualitatively the same to the effects 
described for Echanis. Bats are not 
known to collide with transmission 
lines, based on mortality surveys, 
so would be unlikely to have any 
effect beyond displacement by 
permanent Project features.   

Alternative B would result in a very 
small permanent loss of potential 
pygmy rabbit habitat.  

Greater sage-grouse are known to 
avoid roads and transmission lines, 
so effects on this species would be 
limited primarily to displacement by 
permanent Project features. It is 
unlikely that Alternative B would 
have any effect on the Little Kiger 
lek, since it would be out of direct 
line-of-sight of the transmission 
line. 

Special status waterfowl are prone 
to collisions with transmission 
lines, and where Alternative B 
crosses the Malheur NWR it is 
expected that some mortality would 
take place. Seven species of 
special status waterbirds occur in 
the Project Area: western least 
bittern, white-faced ibis, black tern, 

Permanent Effects:  

The South Diamond Lane 
route option would have 
the same types of 
permanent and 
temporary effects as 
described for Alternative 
B, except for the changes 
noted below.  

 

Wildlife Resources 

There would be 25.7 
acres of habitat 
permanently lost from 
construction of the South 
Diamond Lane Route 
Option. 

Big Game 

The 150-foot wide 
transmission line ROW 
for would cross 101.7 
acres of elk winter 
habitat, 331.3 acres of 
mule deer winter range, 
and 24.2 acres of 
antelope winter range.   

 

Special Status Species 

Special status waterfowl 
are prone to collisions 
with transmission lines, 
and the South Diamond 
Lane Route crosses 4.1 
miles of the Malheur 
NWR where it is 
expected that mortality 
would take place 
potentially affecting the 
seven species of special 
status waterbirds. 

Temporary Effects 

Construction activities 
would cause the short-
term loss of 
approximately 41.8 acres 
of wildlife habitat. 

 

Permanent Effects:  

Hog Wallow Route 
Option would have the 
same types of permanent 
and temporary affects as 
Alternative B, except for 
the changes noted below.  

 

Wildlife Resources 

There would be 31.4 
acres of habitat 
permanently lost from 
construction of the Hog 
Wallow Route. 

Big Game 

The 150-foot wide 
transmission line ROW 
would cross 101.7 acres 
of elk winter habitat, 
345.9 acres of mule deer 
winter range, and 95.6 
acres of antelope winter 
range.  

 

Special Status Species 

Special status waterfowl 
are prone to collisions 
with transmission lines, 
and the Hog Wallow 
Route crosses 1.9 miles 
of the Malheur NWR 
where it is expected that 
some mortality would 
take place potentially 
affecting the seven 
species of special status 
waterbirds  

Temporary Effects 

Construction activities 
would cause the short-
term loss of 
approximately 46.8 acres 
of wildlife habitat.   

 

 

Permanent Effects:  

Alternative C would 
have the same 
permanent and 
temporary types of 
effects as Alternative 
B, except for the 
changes noted 
below.  

 

Wildlife Resources 

There would be 46.5 
acres of habitat 
permanently lost 
from construction of 
Alternative C.  

Big Game 

The 150-foot wide 
transmission line 
ROW would cross 
110.6 acres of elk 
winter habitat, and 
466.1 acres of mule 
deer winter range, 
and 370.8 acres of  
antelope winter 
range. 

 

 

Special Status 
Species 

Alternative C would 
not cross the 
Malheur NWR or 
high-quality 
waterfowl habitat. 

Temporary Effects 

Construction 
activities would 
cause the short-term 
loss of approximately 
56.3 acres of wildlife 
habitat. 
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Table 2.1-5 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – 
North Route 

haired bat and hoary bat 
are the only two that have 
been documented as 
fatalities at wind 
developments (Arnett et al 
2007). However, these two 
species comprise the 
majority of bat fatalities in 
the Pacific Northwest.  

Greater sage-grouse would 
likely be displaced from 
their summer and winter 
habitats in the Echanis 
Project area. 

No suitable habitat exists 
on the Echanis site or main 
access road for the 
burrowing owl, and no 
northern goshawks or 
ferruginous hawks were 
observed during field 
surveys.  

Bald eagles could occur in 
Project area, but no bald 
eagle has been 
documented as a fatality 
from wind turbine collision. 

Golden eagles were 
present at both the Echanis 
site and immediately west 
of the Echanis site, but 
were observed over 
canyons and away from 
ridges where turbines are 
proposed (NWC 2010c).  

No raptor nests for any 
special status species was 
found within two miles of 
the Echanis site.  

There is a low likelihood 
that the six special status 
passerine species that 
occur at the site could be 
affected by collisions with 
the turbines at the Echanis 
site. 

It is possible that the 
Echanis Project could 
cause a low level of 
mortality for mountain quail 
from collision with turbines.  

Northern sagebrush lizard 
would be susceptible to 
crushing by vehicles, so an 
undetectable level of 
mortality may occur. 

Temporary Effects: 

Construction of the main 

trumpeter swan, snowy egret, 
Franklin’s gull, and American white 
pelican. The Malheur NWR is 
highly valued waterfowl habitat and 
is located along a migratory 
pathway.   

Special status passerine and 
woodpecker species would be 
displaced from their locations of 
suitable habitat. 

If Mountain quail collisions are 
documented, the BLM and FWS 
would review mortality data and 
discuss whether additional 
mitigation measures would be 
required. 

Temporary Effects 

Construction activities associated 
with Alternative B would not 
directly affect the four perennial 
fish bearing streams crossed by 
the transmission line. . 

Approximately 46.6 acres of wildlife 
habitat would be temporarily 
affected by construction of 
Alternative B.   

Construction activities would 
displace the more mobile 
mammals, birds, and reptiles from 
areas of vegetation and ground 
disturbance, but the less mobile 
small mammals and reptiles could 
be killed from crushing and 
entombment.  

Temporary effects on big game 
would include heavy equipment 
operation the presence of large 
numbers of construction workers, 
causing temporary displacement 
from areas around the Project. 
Because construction would not 
occur during winter months, an 
undetectable effect from loss of 
habitat in winter range would 
occur.  

Special Status Species 

The temporary effects of 
Alternative B for Preble’s shrew, 
California wolverine, bats, raptors, 
waterfowl and shorebirds, 
mountain quail, and northern 
sagebrush lizard would be 
qualitatively the same as the 
temporary effects of Echanis.  

Pygmy rabbits present in the areas 
of construction would 
predominantly be able to disperse 
into adjacent habitat to avoid harm.  
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Table 2.1-5 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – 
North Route 

access road would 
temporarily impact fish 
resources through 
sedimentation, and a small 
number of fish may be 
killed.  

Construction activities 
would cause the short-term 
loss of approximately 72.0 
to 81.5 acres of wildlife 
habitat. 

Construction would 
displace wildlife from late 
spring through fall on the 
Echanis site, and would 
cause wildlife to disperse 
into adjacent habitats 
which would temporarily 
increase inter- and intra-
specific competition.  

Big game species would 
disperse from the Project 
Areas during construction; 
carrying capacity likely 
would be reduced in the 
Project vicinity.   

Special Status Species 

Preble’s Shrews would be 
displaced from temporary 
work areas through the 
short-term.   

Short-term displacement 
could occur for California 
Wolverine. 

It is not likely that 
construction would have an 
adverse impact on bats. 

Greater sage-grouse would 
be displaced from their 
summer brood range 
during construction. 

The main access road to 
Echanis is located as close 
as 1.2 miles to the Little 
Kiger lek, which is 
occupied but without line of 
sight to the road. 

Raptor nest and burrowing 
owl surveys would be 
conducted prior to 
construction, and if any 
nests or occupied owl 
burrows are encountered 
then appropriate avoidance 
would be undertaken in 
consultation FWS.  

Special status passerine 

There is possibility that some 
individuals could be killed from 
collisions with vehicles. 

Greater sage-grouse would likely 
expend more energy avoiding 
construction areas through one 
brood-rearing season, and would 
disperse into adjacent suitable 
habitats. 
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Table 2.1-5 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – 
North Route 

and woodpecker species 
likely would be displaced 
into adjacent suitable 
habitat during one summer 
of construction.  

Construction is expected to 
have an undetectable 
effect on Mountain Quail.   

Northern sagebrush lizard 
would be susceptible to 
crushing during 
construction activities in 
sagebrush habitat on the 
Echanis site.  
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Table 2.1-6 Summary of Effects to Land Use and Realty 

  Alternative B  

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – Route 
Option 

Alternative C – North 
Route 

Under the No 
Action Alternative, 
no new 
transmission lines, 
Substations, 
interconnection 
stations, or related 
wind energy 
facilities would be 
constructed.   

Improvements to 
existing access 
roads would not 
be needed and 
new access roads 
would not be 
constructed.   

No new ROW 
would be obtained 
from BLM or 
USFWS and the 
existing HEC 
distribution line 
located along 
South Diamond 
Lane would 
remain above 
ground.   

The Echanis site 
would remain 
undeveloped and 
would continue to 
be used for 
livestock grazing.     

Project would 
involve the 
deployment and 
operation of 40 to 
69 wind turbines on 
a 10,500 acre 
privately owned site 
in rural Harney 
County.  

Project would 
include 
approximately nine 
miles of 34.5-kV 
underground power 
collection lines, a 
new 200-foot by 
400-foot 
Substation, and a 
24-foot by 48-foot 
operations and 
maintenance 
(O&M) building.   

The main access 
road would be 
18.95 miles long 
and would cross 
approximately 
14.73 miles of the 
Andrews RA and 
4.22 miles of the 
Three Rivers RA, 
including 
approximately 7.12 
miles within the 
Steens Mountain 
CMPA.  

Of the 18.95 mile 
total, 17.47 miles 
would be on private 
property and 1.48 
miles would be on 
public land 
administered by the 
BLM.  No portion of 
the main access 
road to the Echanis 
site would be 
located on public 
land within the 
CMPA.   

Approximately 84.7 
acres of private 
property and 7.18 
acres of BLM 
administered land 
would be affected 
by easement and 
ROW needs for the 
main access road 

The transmission line 
would be approximately 
28.87 miles long.  

Approximately 18.70 miles 
would cross privately-
owned rangeland, 8.85 
miles would cross BLM-
administered land, and 
1.32 miles would cross 
land (at two locations) 
within MNWR.  

Approximately 343.31 
acres of ROW would be 
acquired from 10 different 
land owners to secure 
access across 28 
privately-owned parcels.   

A total of approximately 
157.97 acres of ROW 
would be required from 
BLM administered lands 
and approximately 24.05 
acres would be required 
from land administered by 
the USFWS.   

The total ROW needs for 
the transmission line from 
all ownership categories 
would be 525.32 acres.   

Approximately 26.25 miles 
of the transmission line 
would cross the Andrews 
RA, and 2.62 miles would 
cross the Three Rivers 
RA.  While approximately 
5.89 miles of the 
transmission line would be 
located on private land 
within the Steens 
Mountain CMPA, no 
portion of the transmission 
line would cross public 
land within the CMPA. 

New and improved access 
roads (approximately 2.19 
miles) and overland 
access routes 
(approximately 25.68 
miles) would be placed 
within ROW obtained from 
underlying property 
owners.  

Overland access routes 
would be required on 
private land, BLM 
administered land, and 
land administered by the 

The transmission line would 
be approximately 28.26 
miles long.  

Approximately 18.08 miles 
of the alignment would cross 
privately-owned rangeland, 
6.09 miles would cross land 
administered by the BLM, 
and 4.09 miles would cross 
land (in five locations) within 
the MNWR.  

Approximately 328.88 acres 
of ROW for the transmission 
line would be acquired from 
privately-owned parcels.   

A total of approximately 
109.96 acres of ROW would 
be required from BLM-
administered lands and 
approximately 75.28 acres 
would be required from 
lands administered by the 
USFWS.   

The total ROW needs for 
the transmission line from all 
ownership categories would 
be 514.10 acres.   

Approximately 25.22 miles 
of the transmission line 
would cross the Andrews 
RA, and 3.03 miles would 
cross the Three Rivers RA.  
As with Alternative B, the 
same approximately 5.89 
miles of the transmission 
line would be located on 
private land within the 
Steens Mountain CMPA; 
however, no portion of the 
transmission line would 
cross public land within the 
CMPA.   

New and improved access 
roads (approximately 2.19 
miles) and overland access 
routes (approximately 21.29 
miles) would also require 
ROW from underlying 
property owners.   

Overland access routes 
would be required on private 
land, BLM-administered 
land, and land administered 
by the USFWS.  

Approximately 19.26 acres 
of additional ROW outside 
of the transmission line 

The transmission line would 
be approximately 29.06 
miles long.  

Approximately 18.73 miles 
of the alignment would 
cross privately-owned 
rangeland, 68.43 miles 
would cross land 
administered by the BLM, 
and 1.90 miles would cross 
land (in two locations) within 
the MNWR.  

Approximately 343.87 acres 
of ROW for the transmission 
line would be acquired from 
privately-owned parcels.   

A total of approximately 
151.23 acres of ROW would 
be required from BLM-
administered lands and 
approximately 33.67 acres 
would be required from land 
administered by the 
USFWS.   

The total ROW needs for 
the transmission line from 
all ownership categories 
would be 528.77. 

Approximately 26.66 miles 
of the transmission line 
would cross the Andrews 
RA, and 2.41 miles would 
cross the Three Rivers RA.  
As with Alternative B and 
the South Diamond Lane 
Route Option, the same 
approximately 5.89 miles of 
the transmission line would 
be located on private land 
within the Steens Mountain 
CMPA; however, no portion 
of the transmission line 
would cross public land 
within the CMPA.   

ROW would also be 
required from underlying 
property owners for new 
and improved access roads 
(approximately 2.19 miles) 
and overland access routes 
(approximately 25.99 miles).  

Approximately 21.79 acres 
of additional ROW outside 
of the transmission line 
ROW would be required to 
accommodate needed 
overland routes.   

The transmission line 
would be approximately 
45.95 miles long.  

Approximately 33.66 
miles of the alignment 
would cross privately-
owned cropland and 
rangeland, 12.10 miles 
would cross BLM 
administered land, and 
0.19 mile would cross two 
separate parcels located 
adjacent to Highway 78 
owned by the State of 
Oregon. 

Approximately 612.31 
acres of ROW would be 
acquired from nearly 30 
different land owners to 
secure access across 
more than 60 privately-
owned parcels.   

Approximately 220.55 
acres of ROW would be 
needed to cross lands 
administered by the BLM 
and approximately 2.98 
acres would be needed to 
cross land owned by the 
State of Oregon.   

The total ROW needs 
from all ownership 
categories for this 
alternative would be 
835.85 acres.   

Approximately 12.63 
miles of the transmission 
line would cross the 
Andrews RA, and 33.31 
miles would cross the 
Three Rivers RA.  While 
approximately 5.89 miles 
of the transmission line 
would be located on 
private land within the 
Steens Mountain CMPA, 
no portion of the 
transmission line would 
cross public land within 
the CMPA. 

New access roads 
(approximately 5.03 
miles) and overland 
access routes 
(approximately 25.05 
miles) would also be 
placed within ROW 
obtained from underlying 
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  Alternative B  

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – Route 
Option 

Alternative C – North 
Route 

to the Echanis site.    

Approximately 
17.11 miles of 
additional service 
roads (i.e. string 
roads) would be 
developed on the 
Echanis site.  The 
new string roads 
would convert 
approximately 
33.18 acres of 
existing rangeland 
to non-rangeland 
use.   

The wind turbines 
would convert 
about 2.41 acres to 
non-rangeland use, 
while the new 
Substation and 
O&M building 
would convert 
about 1.85 acres to 
non-rangeland use.   

Ongoing operations 
and maintenance 
activities would 
involve periodic 
inspections and 
maintenance of the 
main access road 
to the Echanis site, 
as well as the 40 to 
69 wind turbine on 
the site.  

Operations and 
maintenance of the 
wind turbines would 
include inspection 
and repair of 
towers, generators, 
turbine blades, and 
other equipment.    

Temporary effects 
on land use during 
construction would 
include the 
temporary 
interruption of 
grazing activities 
within all areas of 
proposed ground 
disturbance, 
structure assembly, 
materials storage, 
and equipment 
operation.   

Additional 
temporary effects 
related to 

USFWS.   

Approximately 23.43 acres 
of additional ROW outside 
of the transmission line 
ROW would be required to 
accommodate overland 
routes.   

While approximately 5.90 
miles of overland roads 
would be located on 
private land within the 
Steens Mountain CMPA, 
none of the overland 
roads would cross Federal 
land within the CMPA. 

Approximately 168 poles 
would be placed on 
private land, 
approximately 80 poles 
would be placed on BLM 
administered land, and 
approximately 12 poles 
would be placed on 
USFWS administered land 
within the MNWR.   

While pole placement on 
refuge lands in the Blitzen 
Valley would be avoided, 
approximately 10 poles 
would be placed on refuge 
lands along a 1.06 mile 
segment of the alignment 
just inside the refuge 
boundary, west of the 
intersection of South 
Diamond Lane and Lava 
Beds Road. 

Up to 1.21 acres of private 
land, 0.57 acres of BLM-
administered land, and 
0.07 acres of USFWS 
administered land would 
be permanently converted 
to transmission line use.  
Construction of the 
interconnection station 
adjacent to the HEC 115-
kV transmission line would 
permanently convert 0.69 
acre of BLM-administered 
land currently used for 
grazing to transmission 
line use.   

Temporary effects on land 
use would occur along 
lands within MNWR where 
the existing 24.9-kV 
distribution line that runs 
along the south side of 
South Diamond Lane 
would be placed 

ROW would be required to 
accommodate overland 
routes.   

While approximately 5.90 
miles of overland roads 
would be located on private 
land within the Steens 
Mountain CMPA, none of 
the overland roads would 
cross Federal land within 
the CMPA.     

Approximately 163 poles 
would be placed on private 
land, approximately 55 
poles would be placed on 
BLM-administered land, and 
approximately 37 poles 
would be placed on 
USFWS-administered land 
within the MNWR, primarily 
along a 2.25 mile segment 
crossing the Blitzen Valley 
along South Diamond Lane, 
and a 1.06 mile segment 
about two miles east of that 
location just inside the 
refuge boundary west of the 
intersection of South 
Diamond Lane and Lava 
Beds Road.  

The 163 poles would 
permanently convert up to 
1.17 acres of private land, 
0.40 acres of BLM 
administered land, and 0.27 
acres of USFWS 
administered land, to 
transmission line use.  
Construction of the 
interconnection station 
adjacent to the HEC 115-kV 
transmission line would 
permanently convert 0.69 
acre of BLM-administered 
land currently used for 
grazing to transmission line 
use.   

Temporary effects on land 
use would occur along lands 
within MNWR where the 
existing 24.9-kV distribution 
line that runs along the 
south side of South 
Diamond Lane would be 
placed underground as part 
of the Project.  Additional 
temporary effects, including 
the interruption of uses and 
activities at seven proposed 
laydown areas and 18 
proposed pulling/tensioning 
sites, would be the same as 

While approximately 5.90 
miles of overland roads 
would be located on private 
land within the Steens 
Mountain CMPA, none of 
the overland roads would 
cross Federal land within 
the CMPA.    

Approximately 169 poles 
would be placed on private 
land, approximately 76 
poles would be placed on 
BLM-administered land, and 
approximately 17 poles 
would be placed on 
USFWS-administered land 
within the MNWR.  
Additional poles would be 
placed on refuge lands 
primarily along a 0.85 mile 
crossing of the Blitzen 
Valley and a 1.06 mile 
segment just inside the 
refuge boundary, west of 
the intersection of South 
Diamond Lane and Lava 
Beds Road (Figure 3.6-3).  

The 163 poles would 
permanently convert up to 
1.17 acres of private land, 
0.40 acres of BLM-
administered land, and 0.27 
acres of USFWS-
administered land to 
transmission line use.  In 
addition, construction of the 
interconnection station 
adjacent to the HEC 115-kV 
transmission line would 
permanently convert 0.69 
acre of BLM administered 
land currently used for 
grazing to transmission line 
use.   

Temporary effects on land 
use would occur along lands 
within MNWR where the 
existing 24.9-kV distribution 
line that runs along the 
south side of South 
Diamond Lane would be 
placed underground as part 
of the Project.  Additional 
temporary effects, including 
the interruption of uses and 
activities at nine proposed 
laydown areas and 18 
proposed pulling/tensioning 
sites, would be the same as 
described for Alternative B.   

Temporary security fencing 
installed at seven laydown 

property owners. 

Approximately 23.26 
acres of additional ROW 
outside of the 
transmission line ROW 
would be required to 
accommodate overland 
routes.  Of this total, 
approximately 5.90 miles 
of overland roads would 
be located on private land 
within the Steens 
Mountain CMPA; 
however none of the 
overland roads would 
cross Federal land within 
the CMPA. 

Approximately 303 poles 
would be placed on 
private land, 
approximately 109 poles 
would be placed on BLM 
administered land, and 
possibly 2 poles would be 
placed on land owned by 
the State of Oregon.  

Up to 2.18 acres of 
private land, 0.79 acres 
of BLM-administered 
land, and less than 0.01 
acres of state-owned land 
would be permanently 
converted to transmission 
line use.  In addition, 
construction of the 
interconnection station 
adjacent to the HEC 
transmission line in 
Crane would permanently 
convert 0.69 acre of 
privately owned land to 
transmission line use.   

Temporary effects would 
include the interruption of 
uses and activities at the 
nine proposed laydown 
areas and 36 proposed 
pulling/tensioning sites.  
Most of the laydown 
areas and tensioning 
sites would be located on 
private land and would be 
placed within the 
boundaries of the 150-
foot ROW, wherever 
practical.   

Additional temporary 
construction related 
effects that could affect 
land use include noise 
and disruption due to the 
presence of workers and 
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Table 2.1-6 Summary of Effects to Land Use and Realty 

  Alternative B  

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – Route 
Option 

Alternative C – North 
Route 

construction would 
include noise and 
disruption due to 
the presence of 
workers and 
equipment, and 
visual effects from 
the stockpiling of 
materials and the 
presence of large-
scale construction 
equipment.   

 

underground as part of the 
Project.  The area along 
the 1.35-mile trench line 
within the refuge would be 
temporarily unavailable for 
agricultural and resource 
uses during relocation and 
burial of the distribution 
line.  

Additional temporary 
effects would include the 
interruption of uses and 
activities at eight proposed 
laydown areas and 19 
proposed 
pulling/tensioning sites on 
both public and private 
land.   

Up to eight laydown areas 
(each about five acres in 
size) would be used for 
storage and distribution of 
construction materials and 
transmission line 
components.  Most of the 
laydown areas and 
tensioning sites would be 
located on private land.   

Additional temporary 
construction related 
effects that could affect 
land use and grazing 
activities include noise 
and disruption due to the 
presence of workers and 
equipment, the visual 
effects from stockpiled 
materials and construction 
equipment, and the use of 
land for temporary 
laydown areas and active 
construction sites.   

Temporary security 
fencing installed at seven 
laydown areas within five 
different grazing 
allotments would preclude 
use of up to 35 acres of 
grazing land during the 
spring, summer and fall 
grazing seasons.  

described for Alternative B.   

Temporary security fencing 
installed at five laydown 
areas within three different 
grazing allotments would 
preclude use of up to 25 
acres during the spring, 
summer and fall grazing 
seasons.  

 

areas within five different 
grazing allotments would 
preclude use of up to 35 
acres of grazing land during 
the spring, summer and fall 
grazing seasons.  

 

equipment, the visual 
effects from stockpiled 
materials and 
construction equipment, 
and the need to exclude 
livestock from temporary 
laydown areas and active 
construction sites.   

Temporary security 
fencing installed at six 
laydown areas within four 
different grazing 
allotments would 
preclude use of up to 30 
acres of grazing land 
during the spring, 
summer and fall grazing 
seasons.  
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Table 2.1-7 Summary of Effects to Recreation 

Alternative A- No 
Action 

Echanis Wind 
Energy Project 

Alternative B – West 
Route 

South Diamond Lane 
– Route Option 

Hog Wallow – Route 
Option 

Alternative C – North Route 

Under the No Action 
Alternative, the 
Echanis Wind 
Energy Project and 
the associated 
transmission line 
alternatives would 
not be developed.  
No impacts to 
recreation would 
occur. 

The Project 
boundary includes 
approximately 
2,353 acres of the 
CMPA but no wind 
turbines would be 
constructed within 
the CMPA.   

The Project would 
be most visible from 
the Mann Lake 
Recreation Site,  
Fish Lake 
campground, and 
travelers on Fields-
Denio Road.  

No road closures 
are anticipated 
during construction.   

An increase in 
traffic is expected 
during construction 
but it not 
anticipated to be 
enough to deter 
recreators from 
visiting the area.   

Hikers could have 
views of turbines 
from portions of the 
Little Blitzen, 
Mud/Ankle, Big 
Indian, and Nye 
trails. 

Noise and visual 
disruption to 
recreation areas 
could occur due to 
the presence of 
workers, 
equipment, 
vehicles, and 
materials during 
construction.   

The could be a 
slight increase in 
noise levels at 
Mann Lake 
Campground. 

  

 

The transmission line 
would cross 5.9 miles of 
the CMPA on private 
lands, 1.32 miles of the 
MNWR, and the Oregon 
High Desert National 
Recreation Trail.   

Hikers could have distant 
and intermittent views of 
the transmission line from 
the Buena Vista Trail and 
portions of the Little 
Blitzen, Mud/Ankle, Big 
Indian, and Nye trails.   

Few travelers on the 
Oregon High Desert 
National Recreation Trail 
would be affected by 
walking under the 
transmission line since 
much of the trail currently 
follows existing roads in 
some sections.    

The transmission line 
would cross the Blitzen 
Valley Auto Tour Route 
and visitors traveling this 
route would see the line, 
however it is expected 
there would be little to no 
change in the total 
number of visitors to the 
route. 

The transmission line 
would be 4 miles from the 
Buena Vista Overlook.  

Visitors traveling the High 
Desert Scenic Byway, 
(Highway 205) would see 
the transmission line when 
it crosses the Byway at 
KOP 72.  

The transmission line 
would be visible near the 
intersection of South 
Diamond Lane and Lava 
Beds Road and would 
remain visible until near 
the town of Diamond.  

Approximately 5.90 miles 
of overland roads would 
be located on private land 
within the Steens 
Mountain CMPA; none of 
the overland roads would 
cross Federal land within 
the CMPA.    

The public use of access 
roads would be 

This option would use 
existing ROW when 
traversing the MNWR 
and place 
approximately 3 miles 
of transmission line 
within the boundaries 
of MNWR. 

The transmission line 
would be easily visible 
from the moment 
vehicles turn from 
Highway 205 onto 
South Diamond Lane.   

Visitors traveling the 
High Desert Scenic 
Byway or Highway 205 
would see the 
transmission line when 
it crosses at the 
intersection of the 
Byway and South 
Diamond Lane. 

The transmission line 
would run along the 
South Diamond Lane 
portion of the Blitzen 
Valley Auto Tour Route 
and would be 1 mile 
from the Buena Vista 
Overlook  

Travelers on Lava 
Beds Road would be in 
direct contact with 
approximately 5 miles 
of transmission line. 

While approximately 
5.90 miles of overland 
roads would be located 
on private land within 
the Steens Mountain 
CMPA, none of the 
overland roads would 
cross Federal land 
within the CMPA 

The public use of 
access roads would be 
determined on a case-
by-case basis with the 
BLM.  BLM would 
retain the right to 
permanently close 
roads on its lands. 

To limit recreationist 
accessibility into areas 
via new or improved 
access roads, all new 
access roads not 
required for 

This option would 
traverse a total of 0.62 
mile of MNWR.  

This route would cross 
Hog Wallow Seeding 
Road where it would be 
visible to travelers. 

The transmission line 
would cross the Blitzen 
Valley Auto Tour Route 
and the High Desert 
Scenic Byway on 
Highway 205, where 
the line would also be 4 
miles from Buena Vista 
Overlook.  

While approximately 
5.90 miles of overland 
roads would be located 
on private land within 
the Steens Mountain 
CMPA, none of the 
overland roads would 
cross Federal land 
within the CMPA. 

No road closures are 
anticipated during 
construction.  The 
public use of access 
roads would be 
determined on a case-
by-case basis with the 
BLM.  BLM would 
retain the right to 
permanently close 
roads on its lands. 

To limit recreationist 
accessibility into areas 
via new or improved 
access roads, all new 
access roads not 
required for 
maintenance would be 
closed as appropriate 
and in coordination with 
the BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due 
to the presence of 
workers, equipment, 
vehicles, and materials.   

 

The transmission line intersects 
the Diamond Loop Backcountry 
Byway east of the town Diamond 
and crosses this byway in four 
different locations.   

The transmission line runs parallel 
to Lava Beds Road and intersects 
Highway 78 near the intersection 
of Lava Beds Road and Highway 
78.   

The route would parallel the East 
Steens Road/Fields-Denio Road 
Route (Highway 78 - 330 cars 
daily) for approximately 10 miles 
and Diamond Loop Backcountry 
Byway for 6 miles which would 
place travelers along these two 
routes directly in view of the 
transmission line for extended 
periods.   

The transmission line would be 
approximately 3 miles from both 
the Kiger Wildhorse Viewing Area 
and Crane Hot Springs, and 2 
miles from the Round Barn. 

The transmission line traverses six 
miles within the CMPA on 
privately-owned lands and seven 
miles of its length would be within 
the Kiger Mustang ACEC; 
however, no recreation conflicts 
are expected in these areas.  

The transmission line would cross 
the Oregon High Desert National 
Recreation Trail; however, few 
travelers on the Oregon High 
Desert National Recreation Trail 
would be affected by walking 
under the transmission line since 
much of the trail currently follows 
existing roads in some sections,. 
Hikers on the Buena Vista Trail 
and portions of the Little Blitzen, 
Mud/Ankle, Big Indian, and Nye 
trails could have distant and 
intermittent views of the 
transmission line.   

Approximately 5.90 miles of 
overland roads would be located 
on private land within the Steens 
Mountain CMPA; none of the 
overland roads would cross 
Federal land within the CMPA. 

Public use of access roads would 
be determined on a case-by-case 
basis with the BLM and USFWS.  
To limit new or improved 
recreationist accessibility into 
areas, all new access roads not 
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Table 2.1-7 Summary of Effects to Recreation 

Alternative A- No 
Action 

Echanis Wind 
Energy Project 

Alternative B – West 
Route 

South Diamond Lane 
– Route Option 

Hog Wallow – Route 
Option 

Alternative C – North Route 

determined on a case-by-
case basis by the BLM 
and USFWS. To limit 
recreationist accessibility, 
all new access roads not 
required for maintenance 
would be closed as 
appropriate, in 
coordination with the 
BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due to 
the presence of workers, 
equipment, vehicles, and 
materials.    

maintenance would be 
closed as appropriate 
in coordination with the 
BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due 
to the presence of 
workers, equipment, 
vehicles, and materials.  

 

required for maintenance would be 
closed as appropriate and in 
coordination with the BLM or 
USFWS Authorized Officer.   

 

 

Table 2.1-8 Summary of Effects to Public Services 

 Alternative B 

 
Alternative A- 

No Action 
Echanis Wind 
Energy Project 

West Route 
(Proposed Action) 

S. Diamond Lane 
Route Option 

Hog Wallow 
Route Option 

Alternative C 
North Route 

Wildfire 
Protection 
Services 

No increase in 
demand anticipated.   

Demand would be 
affected by population 
and development 
trends that are 
independent and 
unrelated to the 
proposed Project. 

Increased use of 
vehicles and other 
motorized 
equipment during 
hot dry weather 
could increase the 
risk of fire. 

 

Increased risk of fire 
during construction 
when weather is hot 
and dry.   

  

Same as Alternative B 
- West Route.  

 

Same as Alternative B - 
West Route.  

 

Same as 
Alternative B  - 
West Route.  

 

Law 
Enforcement 
Services 

Same as above. No effect No effect No effect No effect No effect 

Educational 
Services 

Same as above. No effect No effect No effect No effect No effect 

Health Care 
and 
Emergency 
Response 
Services 

Same as above. No effect No effect No effect No effect No effect 
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Table 2.1-9 Summary of Effects - Aesthetics and Visual 

  Alternative B    

 
Alternative A -  

No Action 
West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Echanis turbines Visual effects within the 
project area would 
include continuation of 
existing BLM 
management activities 
in the Project Area, 
including the North 
Steens Ecosystem 
Restoration Project, Five 
Creeks Rangeland 
Restoration Project, and 
the Steens Mountain 
Travel Management 
Plan.   

High level of change for 
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
the East Steens 
Overlook (KOPs 42, 
44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for  
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
1 KOP 47 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Transmission Line Visual effects within the 
project area would 
include continuation of 
existing BLM 
management activities 
in the Project Area, 
including the North 
Steens Ecosystem 
Restoration Project, Five 
Creeks Rangeland 
Restoration Project, and 
the Steens Mountain 
Travel Management 
Plan.   

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Moderate Effect views 
southbound on Highway 
205 (KOP 87) 

Low Effect for views 
northbound on Highway 
205 (KOP 71) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for All KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 
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Table 2.1-10 Summary of Effects to Cultural Resources 

 Alternative B 

 Alternative A -  
No Action 

Echanis Wind 
Energy Project 

West Route 
(Proposed Action)  

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C – 
North Route 

Archaeological 
Resources 

No Action would 
have no adverse 
effects on NRHP 
eligible 
archaeological 
resources. 

No temporary 
adverse effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual 
effects.  Avoidance 
is recommended for 
all  potentially 
eligible sites.  If 
avoidance is not 
possible, further 
testing and formal 
evaluations for 
NRHP eligibility 
should be 
conducted for each 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary 
delineation through 
testing. 

No adverse 
temporary effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual 
effects.  Avoidance 
is recommended for 
all potentially 
eligible sites.  If 
avoidance is not 
possible, further 
testing and formal 
evaluations for 
NRHP eligibility 
should be 
conducted for each 
resource.   Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary 
delineation through 
testing.   

An archaeological 
survey was not 
conducted of 
archaeological 
resources in the 
South Diamond 
Lane Route Option. 

No adverse 
temporary effects to 
the NRHP eligible 
archaeological 
resource.  There 
would be permanent 
or long-term effects 
to the NRHP eligible 
archaeological site 
through direct 
disturbance and/or 
indirect visual 
effects.  Avoidance 
is recommended for 
all potentially 
eligible sites.  If 
avoidance is not 
possible, further 
testing and formal 
evaluations for 
NRHP eligibility 
should be 
conducted for the 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary 
delineation through 
testing.   

No temporary 
adverse effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual 
effects.  Avoidance 
is recommended for 
all  potentially 
eligible sites.  If 
avoidance is not 
possible, further 
testing and formal 
evaluations for 
NRHP eligibility 
should be 
conducted for each 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary 
delineation through 
testing.   

Architectural/Historic
al Resources 

No Action would 
have no adverse 
effects on NRHP 
eligible 
architectural/historic
al resources 

Since no survey and 
inventory of 
architectural/historic
al resources was 
conducted in this 
APE, no NRHP 
eligible 
architectural/historic
al resources were 
identified and no 
project effects were 
determined.  

 

No NRHP eligible 
architectural/historic
al resources were 
identified in the 
West Route 

No temporary or 
permanent adverse 
effects to  NRHP 
eligible 
architectural/historic
al resources. 

No NRHP eligible 
architectural/historic
al resources were 
identified in the Hog 
Wallow Route 
Option. 

No temporary or 
permanent adverse 
effects to NRHP 
eligible 
architectural/historic
al resources. 
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Table 2.1-11 Summary of Effects to Social and Economic Values and Environmental Justice 

Alternative A 
– No Action 

Echanis Wind Energy Project Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

No Action 
would lead to 
Harney County 
not receiving 
the potential 
employment, 
income, and 
output benefits 
created by the 
proposed 
Project.   

Additionally, 
the tax 
benefits of the 
Project would 
not be 
collected by 
the county 
under the No 
Action 
Alternative. 

Short-term employment would 
consist of 100 employees for 9 
months, of which 30 would be local 
residents.  

Employment would generated or 
supported in other sectors as 
construction employees spend their 
wages at businesses in the county 
(induced effects).  Non-resident 
construction workers are estimated to 
spend approximately $1,400 per 
month on lodging, food, and gas. 

Increased household spending would 
generate approximately 15 jobs.  
Local jobs would also be supported 
by expenditure on goods and 
materials for the Project (indirect 
effect).   

Approximately $3.5 million of local 
goods and services would be 
required for Project construction 
which is expected to generate 
approximately 30 jobs. 

Long-term employment for 
operations would consist of 10 
workers.  Employment opportunities 
resulting from purchase of Project-
related materials is estimated at 
$20,000 annually.   

Household spending of income from 
ROW lease payments during the 
operations phase are expected to 
generate approximately 5 jobs in the 
county.   

Short-term income from Project 
construction is estimated at $3.5 
million.  Businesses that supply 
goods and services to the Project 
would receive indirect income effects 
estimated at $1.0 million.   
Businesses such as grocery stores, 
restaurants, hotels, and gas stations 
are expected to receive an increase 
in local income by approximately 
$470,000.   

Long-term income from Project 
operations would arise from 
employee compensation to 
operations workers (estimated at 
$450,000 annually) and lease 
payments to private landowners 
(estimated at $750,000) annually.  
These effects would result in 
increased household spending at 
local businesses, and raises income 
by employees and owners of these 
businesses by approximately 
$100,000. 

The value of goods and materials 

Short-term employment 
hired to construct the 
initial single-circuit 
transmission line for the 
Project would consist of 
100 employees for 3 
months, of which 50 
would be local residents.  

Employment would be 
generated or supported 
in other sectors as 
employees spend wages 
at businesses in the 
county (induced effects).  
Non-resident workers 
are estimated spend 
approximately $1,400 
per month on lodging, 
food, and gas. 

Increased household 
spending is expected to 
generate approximately 
15 jobs. 

Long-term employment 
hired for maintenance 
and operations jobs 
would consist of 15 
workers.  Employment 
opportunities resulting 
from purchase of 
Project-related materials 
is estimated at $150,000 
annually.  Some 
employment is expected 
to result from increased 
household spending due 
to Project-related 
income.   

Short-term income from 
Project payroll for 
construction is estimated 
to be $2.0 million.  Local 
income would increase 
during the construction 
period as one-time ROW 
payments are made to 
local households, 
totaling approximately 
$580,000. 

Businesses that supply 
goods and services to 
the Project would receive 
indirect income effects 
estimated at $630,000.  
Spending by 
construction workers is 
expected to increase 
local income by 
$330,000.    

Long-term income from 

Effects for the South 
Diamond Lane Route 
Option are expected to 
be equivalent to the 
effects estimated for 
Alternative B – West 
Route.   

Although the two routes 
have a different 
alignment on the west 
end, their total length is 
very similar (the South 
Diamond Lane Route is 
less than 5% shorter).  
This indicates that total 
construction and 
operation expenditures, 
and thus economic 
effects, should be 
approximately equal for 
the two routes.   

 

Effects for the Hog 
Wallow Route Option 
are expected to be 
equivalent to the 
effects estimated for 
Alternative B – West 
Route.   

Although the two routes 
have a different 
alignment on the west 
end, their total length is 
very similar (the Hog 
Wallow Route is less 
than 1% longer).  This 
indicates that total 
construction and 
operation expenditures, 
and thus economic 
effects, should be 
approximately equal for 
the two routes.   

 

Short-term employment 
hired to construct the 
transmission line for the 
Project would consist of 
260 employees for 3 
months, of which 130 
would be local residents.  

Employment generated by 
Project-related 
construction spending on 
local goods and services 
is estimated at 35 jobs, 
while the employment 
generated by increased 
spending by Project 
construction workers is 
estimated at 25 jobs.   

Long-term employment 
hired for maintenance and 
operations would be 15 
workers.  Employment 
opportunities resulting 
from purchase of Project-
related materials is 
estimated at $300,000 
annually, which is 
expected to generate 
approximately 5 jobs. 

Short-term income from 
Project payroll for 
construction is estimated 
to be $4.0 million.  Local 
income would increase 
during the construction 
period as one-time ROW 
payments are made to 
local households, totaling 
approximately $1.0 
million.   

Income generated by 
Project-related 
construction spending on 
local goods and services 
is estimated at $1.3 
million, while the 
construction employment 
generated by increased 
spending by Project 
workers is estimated at 
$600,000.   

Long-term income from 
Project operations as 
payroll to operations 
workers amounts to 
$590,000, which would 
result in increased 
household spending at 
local businesses, and 
raises income by 
employees and owners of 
these businesses by 
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Table 2.1-11 Summary of Effects to Social and Economic Values and Environmental Justice 

Alternative A 
– No Action 

Echanis Wind Energy Project Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

purchased during the operations 
phase would be approximately 
$20,000, and income at local 
businesses that supply these inputs 
is not expected to increase. 

No property value effects are 
estimated for wind farm 
proximity/viewshed impairment.  

An estimated $1.6 million is expected 
in increased real estate taxes and 
$17.0 million in increased property 
taxes.  The net present value of 
these is estimated at $13.5 million.  
Subtracting the reduction in school–
related funds from the state, the total 
net present value of the increased 
taxes is $9.3 million and the 
annualized payment is $0.63 million.  
If the Project exists for longer than 20 
years, the total present value of 
value of tax payments over the life of 
the Project would be higher. 

This analysis did not identify 
disproportionately high or adverse 
effects to minority or low-income 
groups. 

 

Project operations would 
arise from payroll to 
operations workers 
amounting to $590,000, 
which would result in 
increased household 
spending at local 
businesses, and raises 
income by employees 
and owners of these 
businesses by 
approximately $60,000. 

The value of goods and 
materials purchased by 
the Project during the 
operations phase is 
approximately $150,000 
and would result in a 
slight income increase at 
local businesses 
suppliers.  There would 
be an estimated $70,000 
increase in income due 
to maintenance 
expenditures. 

 

approximately $140,000.   

Fiscal effects for this 
option are expected to be 
equivalent to the effects 
estimated for Alternative B 
– West Route.  Although 
the two routes have a 
different alignment, the 
taxes imposed on the 
utility asset owner and 
leased landowner would 
be the same. 
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Table 2.1-12 Summary of Effects to Wild Horses and Burros and Areas of Critical Environmental Concern 

  Alternative B  

AlternativeA – No 
Action 

Echanis Wind 
Energy Project 

West Route (Proposed 
Action) 

South Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C – North 
Route 

Under the No Action 
Alternative, no new 
transmission lines, 
interconnection stations, 
or related facilities would 
be constructed and no 
new or improved access 
roads would be 
required.   

The potentially affected 
areas within HMAs 
would continue to be 
used for wild horse 
forage and range, and 
the Kiger Mustang 
ACEC would continue to 
be used for low-impact 
recreational pursuits, 
including camping, and 
plant and rock 
collection. 

None of the 
improvements 
associated with 
the wind farm site 
would encroach 
onto BLM lands 
designated as 
HMA or ACEC. 

 

Alternative B would extend 0.83 
mile into the east unit of the 
Warm Springs HMA.  The 
amount of ROW required in the 
HMA to accommodate the new 
line would be approximately 
15.1 acres.   

Construction of the new 
interconnection station adjacent 
to the HEC 115-kV transmission 
line would permanently remove 
0.69 acre of vegetation within 
the Warm Springs HMA 
currently available for wild horse 
forage and shelter.   

Alternative B would also require 
the construction of 2.17 miles of 
new access roads within the 
HMA that would permanently 
remove vegetation on up to 2.77 
acres currently available for wild 
horse forage and shelter.  

Temporary effects would include 
noise and increased human 
activity during installation of the 
transmission line poles, 
construction of the new 
interconnection station, clearing 
and grading existing and new 
access roads, vehicle operation 
in areas where overland vehicle 
travel would occur, and use of 
temporary laydown areas and 
tensioning sites.  These 
activities would result in 
additional surface disturbance 
and vegetation damage.   

Ongoing operations would 
involve periodic inspections and 
maintenance of the transmission 
line (including poles, insulators, 
and conductors), 
interconnection station, and 
access roads.  Increased 
human activity during periods of 
construction and maintenance 
could cause wild horses to avoid 
these areas while humans are 
present.  

The South Diamond 
Lane Route Option 
would extend 
approximately 0.32 
mile into the east unit 
of the Warm Springs 
HMA.  The amount of 
ROW required from 
HMA to accommodate 
the new line would be 
approximately 5.8 
acres.     

Other effects would be 
the same as for 
Alternative B – West 
Route. 

 

The Hog Wallow Route 
Option would extend 
approximately 0.41 
mile into the east unit 
of the Warm Springs 
HMA.  The amount of 
ROW required within 
the HMA to 
accommodate the new 
line would be 
approximately 7.5 
acres.   

The South Diamond 
Lane Route Option 
would also require the 
construction of 2.17 
miles of new access 
roads within the HMA 
that would permanently 
remove vegetation on 
up to 2.77 acres 
currently available for 
wild horse forage and 
shelter. 

Other effects would be 
the same as for 
Alternative B – West 
Route. 

 

Alternative C would cross 
7.27 miles of the Kiger 
Mustang ACEC, of which 
4.46 miles is within the 
Kiger HMA.  The amount 
of ROW required within 
the ACEC to 
accommodate the new 
line would be 
approximately 132.2 
acres, and the amount 
required within the HMA 
would be approximately 
81.1 acres.   

Alternative C would also 
require the construction 
of 3.48 miles of new 
access roads within the 
HMA that would 
permanently remove up 
to 6.76 acres of 
vegetation currently 
available for wild horse 
forage and shelter.   

Access road construction 
(including overland roads) 
would cross 5.89 miles of 
the Kiger Mustang ACEC 
affecting approximately 
9.10 acres.  

Temporary effects would 
be the same as for 
Alternative B – West 
Route. 
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Table 2.1-13 Summary of Effects to Wilderness Areas, Wilderness Study Areas, and Wild and Scenic Rivers 

 

Alternative A – No 
Action Echanis Wind Energy Project Alternative B – West Route 

South Diamond 
Lane Route 

Option 
Hog Wallow 

Route Option 
Alternative C – 

North Route 

No new transmission 
lines, Substations, 
interconnection stations, 
or the Echanis Wind 
Energy Project, would be 
constructed.  

Improvements to existing 
access roads would not 
be needed and new 
access roads would not 
be constructed.   

No new ROW would be 
obtained from BLM or 
USFWS, and the 
Echanis site would 
remain undeveloped and 
continue to be used for 
livestock grazing.   

Land use and 
development on private 
parcels near WSRs, the 
Steens Mountain 
Wilderness Area, and 
WSAs would continue 
consistent with Harney 
County zoning 
regulations. 

The Project is situated approximately 
1.5 miles from the Steens Mountain 
Wilderness, and approximately 668 
acres (0.4%) of the Steens 
Wilderness Area would have fore- to 
middle-ground views of the Project 
where opportunities for solitude 
would be diminished.   

No project facilities would be located 
within the Steens Mountain 
Wilderness.   

During construction, the northeastern 
most portion of the Wilderness Area 
would have limited views of the 
construction of the project, but due to 
the steep topography, limited access 
routes, and proximity to private 
property, effects to solitude are not 
expected.   

Wind turbines would be located 
within a few hundred meters of the 
Lower Stonehouse WSA, about 0.5 
miles from the High Steens WSA, 
3.0 miles from the West Peak WSA, 
4.0 miles from the Stonehouse WSA, 
and 4.5 miles from the Heath Lake 
WSA.  Project features would be 
visible from portions of all 5 of these 
WSAs.  

Opportunities for primitive and 
unconfined recreation would still 
exist in all WSAs, no facilities would 
impair access to these forms of 
recreation, and no project facilities 
would be constructed within any 
WSAs so that all would retain their 
naturalness values. 

During operations, noise from wind 
turbines would exceed ambient 
levels within the southern portion of 
the Lower Stonehouse WSA and 
would diminish opportunities for 
primitive and unconfined recreation.   

During construction, the Lower 
Stonehouse WSA would have 
unobstructed views of project-related 
construction activities and would be 
subject to project related noise in 
excess of ambient noise levels.  In 
addition, maintenance activities for 
turbines could affect experiences of 
solitude in this area.   

Approximately 37.9 acres or 
2.7% of the total 1,420 acre 
Kiger Creek WSR would have 
background views of the 
transmission line where it 
would cross private and 
public lands, but effects 
would be minimal. 

No Wilderness Areas, WSAs, 
and WSR’s are located within 
five miles of the northern 
portions of the transmission 
line alternatives located to the 
north of the analysis area.  
However, one Wilderness 
Area, five WSAs, and one 
WSR’s do fall within the 
boundaries of the analysis 
area, as defined by the five 
mile radius viewshed. 

Approximately 822 acres 
(0.5%) of the Wilderness 
Area would have foreground 
to middleground views of the 
transmission line.  
Opportunities for solitude on 
those parts of the Steens 
Mountain Wilderness that 
would have views of the 
Project would be diminished.   

No project facilities would be 
located within the Steens 
Mountain Wilderness.   

Opportunities for primitive 
and unconfined recreation 
would still exist in all WSAs, 
no facilities would impair 
access to these forms of 
recreation, and no project 
facilities would be 
constructed within any WSAs 
so that all would retain their 
naturalness values. 

  

Project effects to 
the Steens 
Mountain 
Wilderness Area, 
WSAs, and WSRs 
would be the 
same as for 
Alternative B – 
West Route.     

  

Project effects to 
the Steens 
Mountain 
Wilderness Area, 
WSAs, and WSRs 
would be the 
same as for 
Alternative B – 
West Route.    

  

Project effects to 
the Steens 
Mountain 
Wilderness Area, 
WSAs, and WSRs 
would be the same 
as for Alternative 
B – West Route.    
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Table 2.1-14 Summary of Effects to Transportation 

Alternative A.–  
 No Action 

Echanis Wind Energy 
Project 

Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

Under the No Action 
Alternative, no new 
transmission lines, 
Substations, 
interconnection stations, 
or related facilities would 
be constructed.   

Improvements to existing 
access roads would not 
be needed and no new 
access roads would be 
constructed.   

No workers, equipment, 
or Project components 
would be transported on 
state highways, county 
roads, BLM roads, or 
private roads and traffic 
disruptions, temporary 
road closures, and 
detours related to Project 
construction would not 
occur.   

The 18.95 mile long main 
access road to the Echanis 
site would cross 
approximately 14.73 miles 
of the Andrews RA and 
4.22 miles of the Three 
Rivers RA; including 
approximately 7.12 miles 
on private lands within the 
Steens Mountain CMPA.   

Approximately 17.47 miles 
of the access road would 
be on private property and 
1.48 miles would be on 
public land administered by 
the BLM.   

Each workday there would 
be an increase in traffic in 
and around the Project 
Area due to the presence 
of construction workers 
and the delivery of project 
components and supplies.   

Specialized trucks would 
be used to transport the 
large components that 
make up each wind turbine 
to the project site.  During 
peak activity, up to 36 truck 
trips per day would access 
the Project site using state 
highways and county 
roads, including Highway 
20, Highway 205, and 
South Diamond Lane.   

The project Applicant 
would make improvements 
to the existing bridge on 
South Diamond Lane over 
the Donner und Blitzen 
River to remove the current 
load limits.  

During peak activity, up to 
five specialized trucks per 
hour would traveling at 
relatively low speed on 
South Diamond Lane could 
increase the risk of traffic 
accidents.   

Approximately 2.19 
miles of existing 
unpaved access roads 
would be widened and 
0.19 miles of new 
access roads would be 
constructed across BLM 
and USFWS 
administered lands.   

Approximately 25.68 
miles of overland 
access roads would be 
located on private land, 
BLM administered land, 
and a small amount of 
land administered by 
the USFWS.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the Steens Mountain 
CMPA.     

Temporary effects on 
transportation would be 
associated with use of 
the state highways and 
county roads by 
construction workers 
and by trucks hauling 
equipment and project 
components would be 
similar to those 
described for Echanis.  

During peak activity as 
many as 24 truck trips 
per day (three truck trips 
per hour) would travel to 
and from the Project 
Area.   

Temporary traffic delays 
could be expected 
during installation of the 
transmission line along 
two short segments of 
South Diamond Lane 
where the transmission 
line would either parallel 
or cross the existing 
road.   

 

Approximately 2.00 
miles of improvements 
to existing access roads 
and 0.19 miles of new 
access roads would be 
constructed.  

Approximately 21.29 
miles of overland access 
roads would be located 
on private land, BLM-
administered land, and a 
small amount of land 
administered by the 
USFWS.  Overland 
access roads would 
require no roadbed 
improvements.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the Steens mountain 
CMPA.  

Temporary effects would 
be similar to the effects 
described for Alternative 
B – West Route.   

 

Approximately 2.00 
miles of 
improvements to 
existing access 
roads and 0.19 miles 
of new access roads 
would be 
constructed.  

Approximately 25.99 
miles of overland 
access roads would 
be located on private 
land, BLM-
administered land, 
and a small amount 
of land administered 
by the USFWS.   

Approximately 5.90 
miles of new 
overland roads on 
private land, would 
be located within the 
Steens Mountain 
CMPA.   

Temporary effects 
would be the similar 
to those described 
for Alternative B – 
West Route. 

 

Approximately 5.03 
miles of new access 
roads would be 
constructed across 
private lands and BLM-
administered lands.   

Approximately 25.05 
miles of overland 
access roads would be 
located on both private 
land and BLM-
administered land.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the Steens Mountain 
CMPA. 

During construction, 
there would be an 
increase in traffic on 
local roads in and 
around the Project Area 
due to workers traveling 
to and from areas of 
construction and from 
trucks delivering 
construction materials, 
components, and 
supplies.   

Temporary traffic delays 
(less than one minute) 
could be expected 
during installation of the 
transmission line along 
short segments of 
Happy Valley Road 
where the transmission 
line would either parallel 
or cross the existing 
road.   
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Table 2.1-15  Summary of Effects to  Public Health and Safety 

   Alternative B  

Component 
Alternative A –  

No Action Echanis Wind Energy Project 
West Route 

(Proposed Action) 

S. Diamond 
Lane – 
Route 
Option 

Hog Wallow 
– 

Route 
Option 

Alternative 
C –  

North Route 

Fire Hazards Under No Action the 
Echanis site would 
remain undeveloped 
and would continue 
to be used for 
livestock grazing.   

No new fire hazards 
would be introduced 
to the Project Area. 

While unlikely, a potential fire 
risk from malfunction of the wind 
turbine generators and 
transformers exists.   

Risk of fire during construction 
could occur if sparks from 
equipment used during 
construction make contact with 
combustible material.   

 

It is theoretically possible that an 
energized phase conductor could 
cause a fire if it were to fall to the 
ground and create an electrical arc 
that could ignite combustible 
material; however, this is a very 
unlikely event.   

Sparks from equipment used during 
operation and maintenance (O&M) 
of the transmission line, 
interconnection stations, and 
Substation also pose a risk of fire.  

Permanent effects from operation of 
the transmission line, 
interconnection stations, and 
Substation also include increased 
risk of fire due to inadequate 
clearance between vegetative fuel 
loads and Project facilities.   

Same as  
Alternative B 
- West 
Route 

Same as 
Alternative B 
- West  
Route 

Same as 
Alternative B 
- West Route 

EMF No new sources of 
EMF would be 
developed or 
introduced to the 
Project Area. 

No EMFs would be generated 
by the Echanis Wind Energy 
Project  

EMFs associated with wind 
projects occur during the 
transmission of the energy 
produced by the turbines to the 
main electricity transmission grid 
for distribution.   

 

 

EMFs would meet regulatory limits 
for public exposure in Oregon as 
well as regulatory limits or guidelines 
for peak fields established by 
national and international guideline 
setting organizations.  

Magnetic fields from the proposed 
line would be within the regulatory 
limits of the two states that have 
established them and within 
guidelines for public exposure 
established by ICNIRP and IEEE. No 
project design features or mitigation 
measures are proposed. 

Same as  
Alternative B 

- West 
Route 

Same as  
Alternative B 

- West 
Route 

Same as  
Alternative B 
- West Route 

Hazardous 
Materials 

No new sources of 
hazardous materials 
would developed or 
introduced to the 
Project Area. 

Potential exists for release of 
hazardous materials to the 
environment due to improper 
use, storage, or disposal of 
hazardous materials.   

An accidental release could 
contaminate vegetation, soil, 
and water, which could result in 
indirect effects to human and 
wildlife populations.     

All major components of the 
wind turbines would undergo 
routine maintenance which 
would involve the use of small 
amounts of hazardous materials, 
such as grease, lubricants, 
paint, corrosion control coatings, 
and glycol-based coolants. 

 

Potential exits for release of toxic 
materials into the environment from 
improper use, storage, or disposal of 
these materials.  Releases could 
contaminate vegetation, soil, and 
water, which could result in indirect 
effects to human and wildlife 
populations.   

Use of hazardous materials during 
Project construction, operation, and 
maintenance would pose potential 
health and safety hazards to 
construction and maintenance 
workers and nearby residents.   

Same as  
Alternative B 

- West 
Route 

Same as  
Alternative B 

- West 
Route 

Same as  
Alternative B 
- West Route 
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Table 2.1-16 Summary of Effects to Air Quality and Climate Change 

   Alternative B  

Environmental 
Parameter 

Alternative A –   
No Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed Action) 

S. Diamond 
Lane  – 

Route Option 

Hog Wallow 
– 

Route Option 

Alternative C  
– 

North Route 

Criteria Pollutants 
(combustion 
contaminants) 

Unspecified amounts of 
VOC, CO, NOX, SOX, 
PM10, and PM2.5 might 
be emitted (effects) 
elsewhere by mixed 
generating resources in 
lieu of wind farm 
operation. 

Short-term temporary 
construction effects 
below threshold levels. 

 

Short-term temporary 
construction effects below 
thresholds. 

 

Same as 
Alternative B 
– West Route. 

 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 

 

Fugitive Dust 
(earthmoving and 
road usage) 

No construction or 
operational effects. 

 

Short-term temporary 
construction effects 
below threshold levels. 

Short-term temporary 
construction effects below 
thresholds. 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 

 

Greenhouse Gases 
(combustion 
byproducts and SF6)  

About 194,000 metric 
tonnes GHG might be 
emitted (effects) 
elsewhere by mixed 
generating resources in 
lieu of wind farm 
operation. 

Short-term temporary 
construction effects. 

 

Short-term temporary 
construction effects. 

De minimis operational effects 
notwithstanding minor fugitive 
losses of SF6.  

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 
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Table 2.1-17 Summary of Effects to Noise 

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

Alternative B – West Route South Diamond 
Lane – Route 

Option 

Hog Wallow 
Route – Option 

Alternative C – North Route 

Under the No 
Action Alternative, 
the proposed 
transmission line 
and wind turbines 
would not be 
installed; 
therefore, no 
effects would 
occur from noise 
related to these 
actions.   

Construction of the 
wind farm would 
temporarily increase 
ambient noise levels 
in the immediate 
vicinity of the ROW 
through use of on-
road vehicles, off-
road equipment, and 
aircraft (3-day 
helicopter charter).   

Construction activity 
associated with the 
wind farm could 
temporarily cause 
ground-borne 
vibration.  Ground-
borne vibration would 
occur in the 
immediate vicinity of 
construction activities, 
particularly if rock 
drilling, pile driving, or 
blasting is required.   

Routine inspection 
and maintenance 
activities associated 
with the wind farm 
could increase 
ambient noise levels 
in the vicinity of the 
Project Area for brief 
periods of time.  

The nearest 
residential receptor to 
the wind turbine 
Project Area is 
approximately 2.9 
miles away.  At this 
location, the 
increased noise level 
caused solely by wind 
turbine operation is 
estimated at between 
29 and 36 dBA.   

The nearest 
recreational receptor 
to the wind turbine 
Project Area is 
approximately 2.6 
miles away.  At this 
location, the increase 
noise level caused 
solely by wind turbine 
operation is estimated 
at between 31 and 38 
dBA.   

 

Temporary effects from 
Alternative B would be similar 
to those described in effects of 
the Echanis Wind Farm.    

The estimated construction-
related noise levels at the one 
residence within 200 meters of 
the right-of-way would be about 
63 to 69 dBA average for a few 
days at most.  Consequently, 
the construction activities, 
although temporary, would be 
above the OEQC L10 (intrusive 
noise) and L50 (median noise) 
standards, but below the L1 
(annoying noise) standard for 
daytime.  In addition, there 
would be an increase in the 
ambient statistical noise levels, 
L10 or L50, of more than 10 
dBA in any one hour. 

Vibration levels at the nearest 
residential receptor (561 feet 
away) would be about 70 to 80 
VdB, which is well below the 
FTA damage threshold for 
buildings of 100 VdB.  People 
may feel minor ground 
movement at greater distances, 
but because the construction 
activities are temporary and 
there is negligible potential for 
damage to fragile structures, 
this would not constitute an 
effect.   

At the nearest receptor 
(approximately 561 feet from 
the transmission line), the 
increase in ambient noise level 
caused solely by corona noise, 
if present, is estimated at 
between 18 and 38 dBA.  
Corona noise appears 
compliant with local standards; 
therefore, operational effects 
associated with corona noise 
are considered minor.   

Noise from routine inspection 
and maintenance activities 
should not result in perceptible 
noise level increases at the 
nearest sensitive receptor.  
However, some construction 
equipment used in road repairs 
may cause ambient 
background noise levels to 
temporarily increase beyond 10 
dBA in any one hour. 

 

 

The South Diamond 
Lane Route option of 
Alternative B would 
only change the noise 
effects one receptor.  
The transmission line 
would be located 
7,124 feet from it, as 
opposed to 1,650 feet 
from it in Alternative 
B.  The noise effects 
at this receptor would 
be reduced.   

All other effects to the 
other sensitive 
receptors would 
remain the same as 
those for the 
proposed West 
Route.   

The potential 
permanent and 
temporary noise and 
vibration effects and 
mitigation measures 
related to 
construction, 
operation, and 
maintenance 
activities that would 
occur on the South 
Diamond Lane Route 
would be similar to 
those described for 
the proposed West 
Route. 

 

The Hog Wallow 
Route option of 
Alternative B 
would only 
change the 
noise effects for 
one receptor.  
The 
transmission line 
would be located 
1,680 feet from 
it, as opposed to 
1,650 feet in 
Alternative B.  
The noise 
effects would be 
slightly less for 
this receptor with 
this option.   

All other effects 
to the other 
sensitive 
receptors would 
remain the same 
as those for the 
proposed West 
Route.   

The potential 
permanent and 
temporary noise 
and vibration 
effects and 
mitigation 
measures 
related to 
construction, 
operation, and 
maintenance 
activities that 
would occur on 
the Hog Wallow 
Route would be 
similar to those 
described for the 
proposed West 
Route. 

.  

 

Potential permanent and temporary 
noise and vibration effects and 
mitigation measures related to 
construction, operation, and 
maintenance activities that would 
occur for the Alterative C North 
Route would be similar to those 
described for the Alternative B West 
Route.  However, the nearest 
residential receptor to Alternative C 
is approximately 217 feet from the 
transmission line.  This receptor and 
six others are all within 200 meters of 
the Project right-of-way.  The 
distances from the sensitive 
receptors to the Alternative C Project 
Area are closer than those from the 
Alterative B. 

The estimated construction noise 
levels at the nearest sensitive 
receptor would be approximately 71 
to 78 dBA average.  The construction 
activities, although temporary, would 
be above the OEQC L10 (intrusive 
noise) and L50 (median noise) 
standards for daytime, and at times 
would be above the L1 (annoying 
noise) standard of 75 dBA for 
daytime.  In addition, there would be 
an increase in the ambient statistical 
noise levels, L10 or L50, of more than 
10 dBA in any one hour.   

Vibration levels of construction 
activity at the nearest receptor (217 
feet) would be below the FTA 
damage threshold for buildings of 
100 VdB.  This is based on the 
vibration source levels for 
construction equipment at 7.62 
meters (25 feet) compared to this 
alternative’s nearest sensitive 
receptor at a distance of 66 meters 
(217 feet).   

Corona noise, if present, at the 
nearest receptor (217 feet) is 
estimated at between 27 and 47 
dBA.  Corona noise appears 
compliant with local standards; 
therefore, operational effects 
associated with corona noise are 
considered minor. 

Although most noise sources from 
routine inspection and maintenance 
activities should not be perceptible at 
the nearest sensitive receptor, some 
construction equipment used in road 
repairs may cause ambient 
background noise levels to increase 
beyond 10 dBA in any one hour.    
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Table 2.1-18 Summary of Effects to Alternative for Energy 

Alternative B 

 
Alternative A - 

No Action 
West Route 

(Proposed Action) 

S. Diamond 
Lane Route 

Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Renewable 
Electrical Power 
Supply 

Under the No Action Alternative, the Echanis 
project would not be constructed and would not 
contribute to regional efforts to meet the 2025 
RPS goal in Oregon, or the 2020 goal in 
California. 

Results in increased supply of 
clean, renewable wholesale 
electric power available to utilities 
for retail sales. 

Same as 
Alternative B - 
West Route 

Same as 
Alternative B - 
West Route 

Same as 
Alternative B - 
West Route 

Power 
Transmission 

No effect Results in increased 
transmission of clean, renewable 
wholesale electric power 
available to utilities for retail 
sales. 

Same as 
Alternative B - 
West Route 

Same as 
Alternative B - 
West Route 

Same as 
Alternative B - 
West Route 

Power 
Distribution 

No effect No effect No effect No effect No effect 
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SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

S E C T I O N  3  
Affected Environment, 
Environmental Consequences, and 
Mitigation 

This section describes the environmental consequences (i.e. potential effects) that would occur to the natural 
and human environment from implementation of the Proposed Action and each alternative described in 
Section 2. Information on environmental consequences is presented for each resource and environmental topic 
analyzed in the Draft EIS.  Environmental consequences include two types of effects: 1) short-term 
“temporary” effects associated primarily with the construction phase of the project; 2) long-term “permanent” 
effects associated with construction, operation and maintenance of the Proposed Action and each alternative.  

The analysis of environmental consequences in Section 3 is based on the assumption that the Project Design 
Features (PDFs) and Best Management Practices (BMPs) described in Section 2 (and listed in Appendix A) 
would be incorporated into, and implemented as part of, the Proposed Action and each action alternative.  
Mitigation measures (i.e. specific means, measures or practices) intended to reduce or eliminate adverse 
effects that may remain after implementation of the PDFs and BMPs are also described.      

Because the Echanis Wind Energy Project is considered a connected non-Federal action, the analysis of the 
transmission line proposal and the Echanis Project are included together in this Draft EIS.  The environmental 
consequences specific to the Echanis Project are presented separately for each resource and environmental 
topic under the heading “Echanis Effects Common to all Action Alternatives.”   

Section 3 also discusses the potential “cumulative effects” on specific resources that could affected by 
implementation of the Proposed Action and each alternative.  Cumulative effects are those effects on the 
environment that could result from the incremental effect of the Proposed Action and alternatives when added 
to other past, present, and reasonably foreseeable future actions, regardless of what agency (federal or non-
federal) or person undertakes such those actions.   

Section 3 concludes with a brief discussion of the relationship between local short-term uses of the 
environment and enhancement of long-term productivity, and any irreversible or irretrievable commitments of 
resources that would be involved in the proposal, if it is implemented. 

 3-1 
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SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.1-1 

3.1 GEOLOGY, SOILS, BIOLOGICAL SOIL CRUSTS, AND EROSION 
This section presents information on the existing environment and potential environmental effects from the 
Project, and proposes mitigation of Project effects to geology, soils, and biological soil crusts in the Project 
Area.  Potential effects from the Project include erosion and seismic hazards.  The Proposed Action (including 
the two options of the Proposed Action), the Alternatives and the No Action Alternative were evaluated as 
part of this analysis.   

3.1.1 Methodology 

The evaluation was conducted using digital data sources and previously conducted studies.  Sources reviewed 
included the Oregon Department of Geology and Mineral Industries (ODOGMI) digital geological map and 
seismicity maps and U.S. Geological Survey (USGS) fault zone maps.  A geological report (Smith 2008) and 
geotechnical report (Shannon and Wilson 2009) completed for the Echanis Wind Energy Project (Echanis 
Project) were also reviewed. 

Soil characteristics discussed herein were obtained from the Harney County Soil Survey digital soils maps 
(NRCS 1997).  Locations of biological soil crust monitoring stations were supplied by the BLM.   

The analysis incorporated comments from the public scoping process which was conducted from July to 
September, 2009.  In general, comments related to this resource area from local organizations and private 
citizens were limited to the following key issues: 

• Effects to fragile soils and geological features; 

• Increased erosion; and 

• Presence of and effects to biotic soil crusts.  

The Proposed Action and Alternative Actions and procedures that were evaluated are based on information 
provided in the Plan of Development for the transmission lines (Columbia Energy Partners [CEP] 2009) and 
the Application for Conditional Use Permit for the wind farm (CEP 2007), along with supplemental 
information provided through personal communications (M. Kane, personal communication, November 5, 
2009). 

3.1.2 Affected Environment 

This section presents a summary of the geology and soils for the entire Project Area.  The affected 
environments for each of the Project Alternatives are presented together due to their proximity and shared 
characteristics. 

3.1.2.1 Geology 

The Project is located primarily in the northernmost edge of the Basin and Range Province which extends 
from southern Oregon to northern Mexico.  This region was shaped 20 million years ago by the east-west 
extension of the continental crust and upper mantle (USGS 2004).  The resultant faulting created a series of 
alternating linear mountain ranges and down-dropped valleys trending north-south, also known as horst and 
graben topography.  These mountains or horst tend to be steep and are subject to erosion which fills the low 
valleys or graben with thick deposits of rock debris.  This extension is still occurring at a rate of 1 centimeter 
per year; faults in the region are active and mountains continue to uplift as sediment fills the valleys (USGS 
2004).  Basalt flows also play a large role in the current geological conditions in eastern Oregon.  The 
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Columbia River Basalt Group (CRBG) inundated an extensive area of the Columbia River Basin with 
multiple flows from 17 to 6 million years ago (Ma).  The Steens Basalt flowed onto the surface relatively 
rapidly from 16.6 to 15.3 Ma as part of the CRBG (Hooper et al. 2002).  Later lava flows (younger than 15.3 
Ma) were smaller in volume and erupted from fissures associated with Basin and Range extension, such as the 
Devine Canyon tuff (ca. 9.7 Ma) and the Drinkwater basalt (ca. 6.9 Ma) (Camp et al. 2003).   

The proposed site for the Project is located on Steens Mountain, which is an uplifted fault block between the 
Alvord Basin and the Catlow Basin.  The Echanis Project Area is mapped as Steens Basalt of the Columbia 
River Basalt Terrane with a small portion mapped on Devine Canyon Welded Ashflow Tuffs of the Harney 
Basin Volcanic Field Terrane.  The proposed transmission line route Alternatives and access roads are in an 
area primarily composed of basalt flows and other volcanics, along with more recent surficial sediments.  The 
Project crosses a number of geological units, as described in Table 3.1-1 and presented in Figure 3.1-1. 

Table 3.1-1 Geological Units Crossed by Proposed Project and Alternatives 

Map Unit Symbol Geological Formation Terrane Age (Ma) and Period 

Qal Alluvium Quaternary Surficial Deposits 12,000 yrs -1.8 Ma 

Qal/Qs Alluvium and Holocene sedimentary 
deposits, undifferentiated 

Quaternary Surficial Deposits 12,000 yrs -1.8 Ma 

Qaf Alluvial fan deposits Quaternary Surficial Deposits Present – 1.8 Ma 

Qb1 Basalt/ Diamond Craters Volcanics Quaternary Volcanics Present – 1.8 Ma 

QTls Landslide debris Quaternary Surficial Deposits Present – 1.8 Ma 

Qmv Mafic vent complexes Neogene Volcanic Rocks Present – 1.8 Ma 

Qtb Diamond Craters Volcanics Quaternary Volcanics 1.8-5.2 Ma 

Tmtr Rattlesnake Ashflow Tuff Harney Basin Volcanic Field 4 -10 Ma 

Tts 

Tmst2 

Tmst3 

Tuffaceous sedimentary rocks Neogene Sedimentary Rocks 4-10 Ma 

Tmtd 

Td 

Tdv 

Tst2 

Devine Canyon Welded Ashflow Tuff Harney Basin Volcanic Field 4-10 Ma 

 

Steens Mountain is cut by northwest trending extensional faults and northeast trending range front faults on 
both flanks.  The mountain is very steep on the eastern flank, which is up-faulted, and has a relatively gentle 
slope on the west side, which is down-faulted (Shannon and Wilson 2009).  A number of northwest trending 
faults cut through the rest of the Project Area, particularly in the southern half.  Weldon et al. (2002) mapped 
several faults in the Project Area that have been active during the Quaternary period (1.6 Ma). 

As summarized in Geologic Report in the Echanis Wind Project by Smith (2008), three minor faults were 
inferred in the Echanis project area using remote sensing and topographic maps.  No field investigations were 
conducted as part of that investigation to confirm the locations or quantify the movement rates of these faults.  
In addition, no geological study was conducted for the transmission line route Alternatives.  Nonetheless, the 
fault map of the area shows approximately seven faults crossing the Alternative B – West Route and 
approximately nine faults crossing the Alternative C-North Route (Figure 3.1-2).  
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Figure 3.1-1 Geological Units 
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This region is prone to earthquakes as movement on faults releases energy.  The amount of energy released is 
measured on the Richter scale as the magnitude of the largest seismic vibration or wave.  Earthquakes of 
magnitude 2 or less are usually not felt, while earthquakes of magnitude 3 and 4 can be felt, but generally do 
not cause damage.  Magnitude 5 or 6 earthquakes may cause damage and earthquakes of magnitude 7 and 
greater would likely cause major damage.  

Based on earthquake data from 1841 to 2002 as complied by the ODOGAMI (Niewendorp and Neuhaus 
2003), major historical earthquakes occurred in south-central Oregon around Klamath Falls, Klamath County 
in 1993 (magnitude 5.9 to 6.0) and near Adel, Lake County in 1968 (magnitude 5.1).  They were likely caused 
by movement along extensional faults.  Four earthquakes of magnitude 4.0 to 4.9 and four earthquakes of 
magnitude 3.0 to 3.9 have also been recorded in Harney County during this time period.   

Although unlikely, landslides on unstable slopes could be triggered by precipitation, snowmelt, earthquakes, 
or anthropogenic changes to slopes and subsurface water saturation.  While slope stability was not mentioned 
as a concern in the geologic or geotechnical reports reviewed, historical Quaternary landslide deposits are 
shown on the geologic map within and near the Project Area.   

3.1.2.2 Soils 

The Alternative B – West Route is located completely within the Donner Und Blitzen watershed and the 
Alternate C-North Route is located in the Donner Und Blitzen, Harney-Malheur Lakes and Upper Malheur 
watersheds.  The wind turbine sites on the Echanis Site are on the ridge between the Donner und Blitzen and 
Alvord Lake watersheds.   

The soil types generally present in the Project Area are cobbly loams, clay stony loams, silty clay loams, and 
rock outcrops.  Hackwood soils of the Baconcamp-Rock outcrop-Hackwood complex with 30 to 80 percent 
slopes have a very high rating for erosion potential by water.  This unit accounts for 5.7 percent of the ROW 
for Alternative B – West route and 3.6 percent of the ROW for Alternative C-North Route.   

Of the soils crossed by Alternative B, 69 percent have moderate erosion potential by water and 26 percent 
have low erosion potential.  Wind erosion is moderate in 1.2 percent of the soil units; the rest are rated as low.  
Of the soils crossed by Alternative C, 33 percent have moderate erosion potential by water and 64 percent 
have low erosion potential.  Wind erosion is moderate in 1.3 percent of the soil units; the rest are rated as low.  
The soil units mapped within the ROW for the access roads have a moderate potential in 62.6 percent of the 
units for water erosion and 0.1 percent for wind erosion.  All other soil units within the access roads ROW 
have low potential for erosion.  The soil units mapped within a 150-foot ROW are presented in Tables 3.1-2 
and 3.1-3 and Figure 3.1-3.   

Resource concerns related to soils in these subbasins include wind erosion in sandy soils where forage cover 
is lacking; and rill and sheet erosion (NRCS 2005; 2006a; 2006b).  Soil erosion potential by water and wind 
are presented in Figure 3.1-4 and 3.1-5, respectively. 
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Figure 3.1-2 Geological Fault Map. 
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Table 3.1-2 Soil Units Crossed by of Alternative B – West Route (150-ft ROW) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

1 Actem cobbly loam- 2 to 
20 percent slopes 

Moderate Low Neutral clay and clay loam.  The depth to a restrictive feature is 20 to 30 inches to 
bedrock (lithic); 12 to 20 inches to duripan. It is well drained.  

71.6 

28 Baconcamp-Clamp 
complex- 5 to 20 percent 
slopes 

Low; 
Moderate 

Low Baconcamp soils make up 45 percent: neutral very stony clay loam, neutral 
gravelly loam, neutral very gravelly loam.  The depth to a restrictive feature is 20 
to 40 inches to bedrock (lithic). It is well drained.  

Clamp soils make up 40 percent: neutral very stony clay loam, neutral very cobbly 
clay loam.  The depth to a restrictive feature is 4 to 14 inches to bedrock (lithic). It 
is well drained. 

81.7 

33 Baconcamp-Rock 
outcrop-Hackwood 
complex- 30 to 80 percent 
slopes 

Moderate; 
Very High 

Low Baconcamp soils make up 40 percent: neutral very stony loam, neutral gravelly 
loam, neutral very gravelly loam.  The depth to a restrictive feature is 20 to 40 
inches to bedrock (lithic). It is well drained. 

Outcrop of unweathered bedrock makes up 30 percent of the map unit.   

Hackwood soils make up 15 percent: neutral gravelly loam, neutral loam. The 
depth to a restrictive feature is greater than 60 inches. It is well drained. 

29.7 

64 Carvix silt loam- 0 to 5 
percent slopes 

Low Low Neutral silt loam, moderately alkaline silt loam, moderately alkaline loam.  The 
depth to a restrictive feature is greater than 60 inches. It is well drained. 

2.5 

97 Erakatak extremely stony 
silty clay loam- 50 to 80 
percent north slopes 

Moderate Low Neutral extremely stony silty clay loam, neutral very cobbly clay loam, neutral very 
cobbly clay.  The depth to a restrictive feature is 20 to 40 inches to bedrock 
(lithic). It is well drained. 

11.2 

102 Felcher extremely stony 
clay loam- 20 to 40 
percent slopes 

Low Low Neutral extremely stony clay loam, neutral very gravelly clay loam.  The depth to a 
restrictive feature is 20 to 40 inches to bedrock (lithic). It is well drained. 

2.3 

120 Fury-Degarmo complex- 0 
to 2 percent slopes 

Low Low Fury soils make up 55 percent: moderately alkaline silt loam, slightly alkaline silty 
clay loam; slightly alkaline silt loam.  This component is on lake plains.  The depth 
to a restrictive feature is greater than 60 inches. It is poorly drained. 

Degarmo soils make up 30 percent: moderately alkaline silt loam, slightly alkaline 
silty clay loam, slightly alkaline clay, slightly alkaline clay loam, slightly alkaline 
sandy clay loam, slightly alkaline very gravelly sandy loam. This component is on 
lake plains.  The depth to a restrictive feature is greater than 60 inches. It is 
somewhat poorly drained. 

6.6 

125 Fury-Widowspring 
complex- 0 to 2 percent 
slopes 

Low Low Fury soils make up 45 percent: moderately alkaline silt loam, slightly alkaline silty 
clay loam, slightly alkaline silt loam.  This component is on lake plains.  The depth 
to a restrictive feature is greater than 60 inches. It is poorly drained. 

Widowspring soils make up 40 percent: neutral silt loam. This component is on 
lake plains.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained. 

11.9 

144 Housefield mucky silt 
loam- 0 to 1 percent 
slopes 

Low Low Housefield soils make up 85 percent: neutral mucky silt loam, neutral mucky silty 
clay loam, neutral silty clay.  This component is on lake plains.  The depth to a 
restrictive feature is greater than 60 inches. It is very poorly drained.  

3.2 

191 McBain-Ausmus complex- 
0 to 2 percent slopes 

Low Low; 
Moderate 

Mcbain soils make up 45 percent: strongly alkaline silt loam, strongly alkaline 
loam, strongly alkaline clay loam, moderately alkaline very fine sandy loam, 
moderately alkaline clay loam, moderately alkaline loam.  This component is on 
lake terraces.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained.  

Ausmus soils make up 40 percent: very strongly alkaline silty clay loam, very 
strongly alkaline silt loam, very strongly alkaline loam.  This component is on lake 
plains.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained.  

1.8 

217 Ninemile gravelly loam- 
hummocky- 0 to 8 percent 
slopes 

Moderate Low Neutral gravelly loam, neutral gravelly clay.  The depth to a restrictive feature is 
10 to 20 inches to bedrock (lithic). It is well drained.  

29.9 
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Table 3.1-2 Soil Units Crossed by of Alternative B – West Route (150-ft ROW) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

256 Pernty-Rock outcrop 
complex- 30 to 70 percent 
south slopes 

Moderate Low Pernty soils make up 60 percent neutral gravelly silt loam, neutral cobbly loam, 
neutral very cobbly loam.  The depth to a restrictive feature is 14 to 20 inches to 
bedrock (lithic). It is well drained.  

Rock Outcrop makes up 25 percent of the map unit. 

54.2 

272 Raz-Brace complex- 2 to 
20 percent slopes 

Low; 
Moderate 

Low Raz soils make up 50 percent:  slightly alkaline very cobbly loam, moderately 
alkaline gravelly clay loam, moderately alkaline clay loam. The depth to a 
restrictive feature is 20 to 40 inches to bedrock (lithic); 10 to 18 inches to duripan. 
It is well drained.  

Brace soils make up 35 percent:  neutral stony loam, slightly alkaline clay loam, 
moderately alkaline loam of the map unit.  The depth to a restrictive feature is 22 
to 40 inches to bedrock (lithic); 20 to 37 inches to duripan. It is well drained.  

92.6 

278 Reluctan very stony silt 
loam- 2 to 20 percent 
slopes 

Low Low Neutral very stony silt loam, neutral sandy loam, moderately alkaline sandy clay 
loam, moderately alkaline sandy clay loam.The depth to a restrictive feature is 20 
to 40 inches to bedrock (lithic). It is well drained.  

48.0 

288 Robson-Fourwheel 
complex- 3 to 30 percent 
slopes 

Low Low Robson soils make up 45 percent: neutral very cobbly clay loam, neutral very 
gravelly clay. The depth to a restrictive feature is 12 to 20 inches to bedrock 
(lithic). It is well drained.  

Fourwheel soils make up 40 percent: neutral clay loam, neutral clay.  The depth to 
a restrictive feature is 20 to 40 inches to bedrock (lithic). It is well drained. 

51.4 

304 Skidoosprings sandy 
loam- 0 to 3 percent 
slopes 

Low Moderate Very strongly alkaline sandy loam, The depth to a restrictive feature is 40 to 50 
inches to duripan. It is moderately well drained 

4.4 

362 Westbutte-Lambring-Rock 
outcrop complex- 35 to 65 
percent north slopes 

Moderate Low Westbutte soils make up 40 percent: neutral extremely stony loam, neutral very 
cobbly loam.  The depth to a restrictive feature is 20 to 40 inches to bedrock 
(lithic). It is well drained.  

Lambring soils make up 25 percent: neutral very cobbly loam, neutral gravelly 
loam, neutral very cobbly loam.  The depth to a restrictive feature is greater than 
60 inches. It is well drained.  

Rock Outcrop makes up 20 percent of the map unit.   

19.9 

370 Widowspring silt loam- 0 
to 2 percent slopes 

Low Low Widowspring soils make up 85 percent: neutral silt loam, neutral loam.  This 
component is on lake plains.  The depth to a restrictive feature is greater than 60 
inches. It is moderately well drained.  

2.5 

Hog Wallow  Route Option Soils 

144 Housefield mucky silt 
loam- 0 to 1 percent 
slopes 

Low Low (see soil description above) 0.6 

191 McBain-Ausmus complex- 
0 to 2 percent slopes 

Low Low; 
Moderate 

(see soil description above) 1.1 

272 Raz-Brace complex- 2 to 
20 percent slopes 

Low; 
Moderate 

Low (see soil description above) 4.1 

278 Reluctan very stony silt 
loam- 2 to 20 percent 
slopes 

Low Low (see soil description above) 37.9 
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Table 3.1-2 Soil Units Crossed by of Alternative B – West Route (150-ft ROW) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

308 Skunkfarm-McBain-
Doubleo complex- 0 to 2 
percent slopes 

Low Low Skunkfarm soils make up 35 percent: slightly alkaline silt loam, moderately 
alkaline clay loam, moderately alkaline loam, moderately alkaline fine sandy loam.  
This component is on lake plains.  The depth to a restrictive feature is greater 
than 60 inches. It is somewhat poorly drained.  

Mcbain soils make up 30 percent: strongly alkaline silt loam, strongly alkaline 
loam, strongly alkaline clay loam, moderately alkaline very fine sandy loam, 
moderately alkaline clay loam, moderately alkaline loam. This component is on 
lake terraces.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained.  

Doubleo soils make up 20 percent: moderately alkaline loam, moderately alkaline 
silty clay, moderately alkaline clay, moderately alkaline clay loam, moderately 
alkaline fine sandy loam.  This component is on lake plains.  The depth to a 
restrictive feature is greater than 60 inches. It is poorly drained.  

2.8 

362 Westbutte-Lambring-Rock 
outcrop complex- 35 to 65 
percent north slopes 

Moderate Low (see soil description above) 5.6 

South Diamond Lane Route Option Soils 
121 Fury-Housefield complex- 

0 to 1 percent slopes 
Low Low Fury soils make up 50 percent: moderately alkaline silt loam, slightly alkaline silty 

clay loam, slightly alkaline silt loam.  This component is on lake plains.  The depth 
to a restrictive feature is greater than 60 inches. It is poorly drained. 

Housefield soils make up 35 percent: neutral mucky silt loam, neutral mucky silty 
clay loam, neutral silty clay.  This component is on lake plains.  The depth to a 
restrictive feature is greater than 60 inches. It is very poorly drained.  

2.8 

176 Lolak-Ausmus complex- 0 
to 1 percent slopes 

Low Moderate Lolak soils make up 50 percent: moderately alkaline very fine sandy loam, very 
strongly alkaline clay loam, very strongly alkaline clay, strongly alkaline silty clay 
loam, strongly alkaline loam.  This component is on lake plains.  The depth to a 
restrictive feature is greater than 60 inches. It is poorly drained.  

Ausmus soils make up 35 percent: very strongly alkaline silty clay loam, very 
strongly alkaline silt loam, very strongly alkaline loam. This component is on lake 
plains. The depth to a restrictive feature is greater than 60 inches. It is moderately 
well drained. strongly alkaline fine sandy loam. 

1.5 

272 Raz-Brace complex- 2 to 
20 percent slopes 

Low; 
Moderate 

Low (see soil description above) 28.9 

299 Seharney cobbly silt loam- 
3 to 12 percent slopes 

Low Low Neutral cobbly silt loam, neutral silt loam, neutral cobbly silt loam, slightly alkaline 
very cobbly silt loam. The depth to a restrictive feature is 20 to 30 inches to 
bedrock (lithic); 10 to 20 inches to duripan. It is well drained. 

2.2 

304 Skidoosprings sandy 
loam- 0 to 3 percent 
slopes 

Low Moderate (see soil description above) 9.4 

307 Skunkfarm-Doubleo 
complex- 0 to 1 percent 
slopes 

Low Low Skunkfarm soils make up 45 percent: slightly alkaline silt loam, moderately 
alkaline clay loam, moderately alkaline loam, moderately alkaline fine sandy loam.  
This component is on lake plains.  The depth to a restrictive feature is greater 
than 60 inches. It is somewhat poorly drained.  

Doubleo soils make up 40 percent:. moderately alkaline loam, moderately alkaline 
silty clay,  moderately alkaline clay, moderately alkaline clay loam, moderately 
alkaline fine sandy loam, moderately alkaline loam.  This component is on lake 
plains.  The depth to a restrictive feature is greater than 60 inches. It is poorly 
drained 

16.0 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.1-9 

Table 3.1-2 Soil Units Crossed by of Alternative B – West Route (150-ft ROW) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

308 Skunkfarm-McBain-
Doubleo complex- 0 to 2 
percent slopes 

Low Low Skunkfarm soils make up 35 percent: slightly alkaline silt loam, moderately 
alkaline clay loam, moderately alkaline loam, moderately alkaline fine sandy loam.  
This component is on lake plains.  The depth to a restrictive feature is greater 
than 60 inches. It is somewhat poorly drained.  

Mcbain soils make up 30 percent: strongly alkaline silt loam, strongly alkaline 
loam, strongly alkaline clay loam, moderately alkaline very fine sandy loam, 
moderately alkaline clay loam, moderately alkaline loam. This component is on 
lake terraces.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained.  

Doubleo soils make up 20 percent: moderately alkaline loam, moderately alkaline 
silty clay, moderately alkaline clay, moderately alkaline clay loam, moderately 
alkaline fine sandy loam.  This component is on lake plains.  The depth to a 
restrictive feature is greater than 60 inches. It is poorly drained.  

1.8 

340 Vining loam- 2 to 20 
percent slopes 

Moderate Low Neutral loam, neutral sandy loam. The depth to a restrictive feature is 20 to 40 
inches to bedrock (lithic). It is well drained. 

19.0 

362 Westbutte-Lambring-Rock 
outcrop complex- 35 to 65 
percent north slopes 

Moderate Low (see soil description above) 2.3 

 

Table 3.1-3 Soil Units Crossed by Alternative C-North Route (150-ft ROW)) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

6 Alyan gravelly sandy 
loam- 3 to 15 percent 
slopes 

Low Moderate Neutral gravelly sandy loam, neutral loam, neutral cobbly clay loam, neutral cobbly 
clay. The depth to a restrictive feature is 20 to 40 inches to bedrock (lithic). It is 
well drained. 

16.7 

28 Baconcamp-Clamp 
complex- 5 to 20 percent 
slopes 

Low; 
Moderate 

Low Baconcamp soils make up 45 percent: neutral very stony clay loam, neutral 
gravelly loam, neutral very gravelly loam.  The depth to a restrictive feature is 20 to 
40 inches to bedrock (lithic). It is well drained.  

Clamp soils make up 40 percent: neutral very stony clay loam, neutral very cobbly 
clay loam.  The depth to a restrictive feature is 4 to 14 inches to bedrock (lithic). It 
is well drained. 

81.7 

33 Baconcamp-Rock 
outcrop-Hackwood 
complex- 30 to 80 
percent slopes 

Moderate; 
Very High 

Low Baconcamp soils make up 40 percent: neutral very stony loam, neutral gravelly 
loam, neutral very gravelly loam.  The depth to a restrictive feature is 20 to 40 
inches to bedrock (lithic). It is well drained. 

Outcrop of unweathered bedrock makes up 30 percent of the map unit.   

Hackwood soils make up 15 percent: neutral gravelly loam, neutral loam. The 
depth to a restrictive feature is greater than 60 inches. It is well drained. 

29.7 

47 Brace-Vergas complex- 2 
to 20 percent slopes 

Low Moderate Brace soils make up 45 percent: neutral cobbly fine sandy loam, slightly alkaline 
clay loam, moderately alkaline loam.  The depth to a restrictive feature is 22 to 40 
inches to bedrock (lithic); 20 to 37 inches to duripan. It is well drained. 

Vergas soils make up 40 percent: neutral fine sandy loam, neutral gravelly sandy 
clay loam, moderately alkaline gravelly loamy sand, moderately alkaline extremely 
gravelly coarse sand.  The depth to a restrictive feature is greater than 60 inches. 
It is well drained. 

43.7 

57 Carryback very gravelly 
loam- low elevation- 3 to 
20 percent slopes 

Low Low Slightly alkaline very gravelly loam, slightly alkaline clay.  The depth to a restrictive 
feature is 20 to 40 inches to bedrock (lithic). It is well drained. 

114.7 

60 Carryback complex- low 
elevation- 20 to 40 
percent slopes 

Low Low Slightly alkaline very gravelly loam, slightly alkaline clay. The depth to a restrictive 
feature is 20 to 40 inches to bedrock (lithic). It is well drained. 

16.3 
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Table 3.1-3 Soil Units Crossed by Alternative C-North Route (150-ft ROW)) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

64 Carvix silt loam- 0 to 5 
percent slopes 

Low Low Neutral silt loam, moderately alkaline silt loam, moderately alkaline loam.  The 
depth to a restrictive feature is greater than 60 inches. It is well drained. 

22.3 

91 Edemaps loam- 5 to 20 
percent slopes 

Moderate Low Neutral loam, neutral clay moderately alkaline very cobbly clay loam. The depth to 
a restrictive feature is 24 to 40 inches to bedrock (lithic); 20 to 35 inches to 
duripan. It is well drained. 

8.7 

103 Felcher-Rock outcrop 
complex- 40 to 70 
percent south slopes 

Low Low Felcher soils make up 65 percent: neutral very stony clay loam, neutral very 
gravelly clay loam.  The depth to a restrictive feature is 20 to 40 inches to bedrock 
(lithic). It is well drained. 

Rock Outcrop makes up 20 percent of the map unit.   

1.2 

105 Felcher-Rock outcrop-
Westbutte complex- 20 
to 40 percent slopes 

Low Low Felcher soils make up 35 percent: neutral extremely stony sandy clay loam,  
neutral, very cobbly clay loam.  The depth to a restrictive feature is 20 to 40 inches 
to bedrock (lithic). It is well drained. 

Rock Outcrop makes up 30 percent of the map unit.   

Brezniak soils make up 25 percent: neutral cobbly loam, neutral clay.  The depth 
to a restrictive feature is 7 to 12 inches to bedrock (lithic). It is well drained. 

2.0 

113 

116 Fourwheel extremely 
cobbly loam- 20 to 40 
percent north slopes 

Low Low Neutral extremely cobbly loam, neutral clay.  The depth to a restrictive feature is 
20 to 40 inches to bedrock (lithic).  It is well drained. 

30.1 

120 Fury-Degarmo complex- 
0 to 2 percent slopes 

Low Low Fury soils make up 55 percent: moderately alkaline silt loam, slightly alkaline silty 
clay loam; slightly alkaline silt loam.  This component is on lake plains.  The depth 
to a restrictive feature is greater than 60 inches. It is poorly drained. 

Degarmo soils make up 30 percent: moderately alkaline silt loam, slightly alkaline 
silty clay loam, slightly alkaline clay, slightly alkaline clay loam, slightly alkaline 
sandy clay loam, slightly alkaline very gravelly sandy loam.  This component is on 
lake plains.  The depth to a restrictive feature is greater than 60 inches. It is 
somewhat poorly drained. 

1.6 

125 Fury-Widowspring 
complex- 0 to 2 percent 
slopes 

Low Low Fury soils make up 45 percent: moderately alkaline silt loam, slightly alkaline silty 
clay loam, slightly alkaline silt loam.  This component is on lake plains.  The depth 
to a restrictive feature is greater than 60 inches. It is poorly drained. 

Widowspring soils make up 40 percent: neutral silt loam.  This component is on 
lake plains.  The depth to a restrictive feature is greater than 60 inches. It is 
moderately well drained. 

12.9 

132 Gradon gravelly fine 
sandy loam- 0 to 8 
percent slopes 

Low Moderate Neutral gravelly fine sandy loam, neutral loam, slightly alkaline clay loam, 
moderately alkaline sandy loam. The depth to a restrictive feature is 20 to 40 
inches to duripan. It is well drained. 

4.1 

151 Kegler fine sandy loam- 
2 to 5 percent slopes 

Low Low Neutral fine sandy loam, moderately alkaline sandy clay loam, moderately alkaline 
silt loam. The depth to a restrictive feature is 25 to 40 inches to duripan. It is well 
drained. 

30.7 

168 Lawen fine sandy loam- 
2 to 5 percent slopes 

Low Low Slightly alkaline fine sandy loam, moderately alkaline loam, moderately alkaline 
fine sandy loam. This component is on lake terraces.  The depth to a restrictive 
feature is greater than 60 inches.  It is well drained. 

76.4 

217 

219 Ninemile very stony clay 
loam- 0 to 20 percent 
slopes 

Low Low Neutral very stony clay loam, neutral gravelly clay. The depth to a restrictive 
feature is 10 to 20 inches to bedrock (lithic).  It is well drained. 

32.2 

222 Ninemile-Edemaps 
complex- 2 to 10 percent 
slopes 

Moderate; 
Low 

Low Ninemile soils make up 50 percent: neutral gravelly loam, neutral gravelly clay.  
The depth to a restrictive feature is 10 to 20 inches to bedrock (lithic).  It is well 
drained. 

Edemaps soils make up 35 percent: neutral cobbly clay loam, neutral clay, 
moderately alkaline very cobbly clay loam.  The depth to a restrictive feature is 24 
to 40 inches to bedrock (lithic); 20 to 35 inches to duripan. It is well drained. 

44.9 
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Table 3.1-3 Soil Units Crossed by Alternative C-North Route (150-ft ROW)) 

Map 
Unit 
Code 

Map Unit Name and 
Slope 

Water 
Erosion 
Potential 

Wind 
Erosion 
Potential Description 

Area 
(Ac.) 

256 Pernty-Rock outcrop 
complex- 30 to 70 
percent south slopes 

Moderate Low Pernty soils make up 60 percent neutral gravelly silt loam, neutral cobbly loam, 
neutral, very cobbly loam.  The depth to a restrictive feature is 14 to 20 inches to 
bedrock (lithic). It is well drained.  

Rock Outcrop makes up 25 percent of the map unit: unweathered bedrock. 

88.4 

268 Poujade very fine sandy 
loam- 0 to 2 percent 
slopes 

Low Low Neutral very fine sandy loam, moderately alkaline loam, very strongly alkaline silty 
clay loam, very strongly alkaline loam, very strongly alkaline stratified very fine 
sandy loam to silty clay loam. This component is on lake terraces.  The depth to a 
restrictive feature is greater than 60 inches. It is moderately well drained. 

17.6 

269 Poujade very fine sandy 
loam- 2 to 5 percent 
slopes 

Low Moderate Neutral very fine sandy loam, moderately alkaline loam, very strongly alkaline silty 
clay loam, very strongly alkaline loam, very strongly alkaline stratified very fine 
sandy loam to silty clay loam.  This component is on lake terraces.  The depth to a 
restrictive feature is greater than 60 inches. It is moderately well drained. 

38.5 

270 Poujade-Ausmus 
complex- 0 to 2 percent 
slopes 

Low Moderate Poujade soils make up 50 percent: neutral very fine sandy loam, moderately 
alkaline loam, very strongly alkaline silty clay loam, very strongly alkaline loam, 
very strongly alkaline stratified very fine sandy loam to silty clay loam. This 
component is on lake terraces.  The depth to a restrictive feature is greater than 
60 inches. It is moderately well drained.  

Ausmus soils make up 35 percent: strongly alkaline fine sandy loam, very strongly 
alkaline silty clay loam, very strongly alkaline silt loam, very strongly alkaline loam.  
This component is on lake plains.  The depth to a restrictive feature is greater than 
60 inches. It is moderately well drained. 

3.8 

272 Raz-Brace complex- 2 to 
20 percent slopes 

Low; 
Moderate 

Low Raz soils make up 50 percent:  slightly alkaline very cobbly loam, moderately 
alkaline gravelly clay loam, moderately alkaline clay loam. The depth to a 
restrictive feature is 20 to 40 inches to bedrock (lithic); 10 to 18 inches to duripan. 
It is well drained.  

Brace soils make up 35 percent:  neutral stony loam, slightly alkaline clay loam, 
moderately alkaline loam of the map unit.  The depth to a restrictive feature is 22 
to 40 inches to bedrock (lithic); 20 to 37 inches to duripan. It is well drained.  

15.0 

288 Robson-Fourwheel 
complex- 3 to 30 percent 
slopes 

Low Low Robson soils make up 45 percent: neutral very cobbly clay loam, neutral very 
gravelly clay. The depth to a restrictive feature is 12 to 20 inches to bedrock 
(lithic). It is well drained.  

Fourwheel soils make up 40 percent: neutral clay loam, neutral clay.  The depth to 
a restrictive feature is 20 to 40 inches to bedrock (lithic). It is well drained. 

8.3 

290 Roca very cobbly clay 
loam- 15 to 40 percent 
south slopes 

Low Low Neutral very cobbly clay loam, moderately alkaline very gravelly clay loam, 
moderately alkaline very cobbly clay loam. The depth to a restrictive feature is 20 
to 40 inches to bedrock (lithic). It is well drained. 

3.8 

316 Swaler-Swalesilver 
association- 0 to 2 
percent slopes 

Low Low Swaler soils make up 70 percent: neutral silt loam, slightly alkaline silty clay, 
slightly alkaline silty clay loam.  This component is on closed depressions.  The 
depth to a restrictive feature is greater than 60 inches. It is moderately well 
drained. 

Swalesilver soils make up 20 percent: neutral silt loam, moderately alkaline clay, 
moderately alkaline stratified silt loam to clay loam.  This component is on closed 
depressions.  The depth to a restrictive feature is greater than 60 inches. It is 
somewhat poorly drained. 

9.2 

362 Westbutte-Lambring-
Rock outcrop complex- 
35 to 65 percent north 
slopes 

Moderate Low Westbutte soils make up 40 percent: neutral extremely stony loam, neutral very 
cobbly loam.  The depth to a restrictive feature is 20 to 40 inches to bedrock 
(lithic). It is well drained.  

Lambring soils make up 25 percent: neutral very cobbly loam, neutral gravelly 
loam, neutral very cobbly loam.  The depth to a restrictive feature is greater than 
60 inches. It is well drained.  

Rock Outcrop makes up 20 percent of the map unit.   

5.1 

371 Windybutte silt loam- 2 to 
5 percent slopes 

Low Low Neutral silt loam, moderately alkaline silty clay loam, strongly alkaline loam. The 
depth to a restrictive feature is greater than 60 inches. It is well drained. 

33.5 
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Figure 3.1-3 Soils Map 
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Figure 3.1-4 Soil erosion potential by water  
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Figure 3.1-5 Soil erosion potential by wind 
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3.1.2.3 Biological Soil Crusts 

Biological Soil Crusts (BSCs) are a community of lichens, mosses, algae, fungi and cyanobacteria that grow 
in the spaces between vascular vegetation in arid lands.  BSCs provide numerous ecological benefits by 
retaining moisture, suppressing weeds, fixing atmospheric nitrogen, and increasing organic material.  They 
also bind soil particles together and significantly reduce erosion by water and wind (Evans and Johansen 
1999).  In the Great Basin, the dominant components of BSCs are moss and lichen (Belnap et al. 2001).  In 
this cold desert region, BSCs are especially instrumental in increasing infiltration of precipitation by 
increasing roughness and reducing overland flow (Belnap et al. 2001).  

A number of habitat types in the area support BSCs.  For example, the Project Area consists primarily of 
grassland with juniper, sagebrush steppe, shrub-steppe, and riparian habitats (Tagliabue 2008).  This type of 
community has been shown to support well-developed BSC in the northern Great Basin (Belnap et al. 2001; 
Darrach and Luginbuhl 2007).   

3.1.3 Environmental Effects and Mitigation 

This section analyzes the potential effects resulting from implementation of the Proposed Action, Alternative 
Actions, and No Action Alternative.  Geology and soil resources may be affected by construction and 
operation of the access roads, transmission lines, wind turbines and associated structures.  For all 
Alternatives, the permanent ROW width would be 150 feet.  In certain areas, an additional 10 feet of 
temporary construction easement would be required on each side of the ROW to allow for equipment 
operation during installation of poles, conductors and any required guy wires.  The areas required for 
temporary construction easements have not yet been determined and are not included in the required 
permanent ROW totals described below.  A 40-foot wide ROW would be required on public lands to 
accommodate new and improved access roads. 

The potential effects on geology, soils, and biological soil crusts during the short-term construction phase and 
the long-term operational phase of the Project are described below.  It should be noted that a variety of project 
design features and best management practices to reduce the effects on geology, soils, and biological soil 
crusts, from both the Echanis project and the transmission line alternatives, would be implemented as part of 
proposed action.  These measures are not repeated in the mitigation sections below, but are summarized in 
Appendix A. 

3.1.3.1 Alternative A – No Action 

Under No Action, existing conditions would remain and no additional environmental effects to soils, BSCs, or 
geology would be created.  Currently, land is used for agriculture and grazing.  These activities increase 
erosion through soil disturbance and changes to vegetation community structure. 

3.1.3.2 Echanis Project Effects Common to all Action Alternatives 

The permanent and temporary effects on geology and soils from construction and operation of the Echanis 
Wind Energy Project would be the same for all action alternatives (i.e. Alternative B, the Alternative B route 
options, and Alternative C).  Because the Echanis Project is a common element to all transmission line 
alternatives (i.e. a connected non-federal action), the effects from the Echanis Project are described separately 
from the effects of the transmission line alternatives. The effects associated with each transmission line 
alternative are described separately below.  The combined effects of the Echanis project and each 
transmission line alternative on geology and soils are summarized in Section 3.1.3.10. 
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Seismically, the Project Area is not anticipated to be hazardous for general construction (Smith 2008).  
Nonetheless, earthquakes have occurred and faults have been mapped in the region.  As summarized in 
Geologic Report in the Echanis Wind Project by Smith (2008), three minor faults were inferred in the Echanis 
Project Area using remote sensing and topographic maps.  Damage from frequent small earthquakes may be 
equivalent to damage from a large, rare event.  The level of risk to any structure depends on the importance of 
the structure, how hazardous the facility is and the likelihood of earthquakes.  Since movement along faults 
can trigger mass movement, landslides may be a concern.  As stated above, historical landslide deposits are 
shown on the geologic map within and near the Project Area.   

Soil erosion could increase due to the construction of impervious surfaces.  The substation site consists of 
approximately 1.84 acres which would be cleared and covered with gravel and concrete foundations for 
electrical equipment.  The adjacent maintenance building would add another 1,152 square feet of impervious 
surfaces.  The Echanis Project would also include an 18.95 mile main access road.  Construction and 
operation of the main access road could cause an increase in soil erosion due to vegetation clearance.  
Additionally, approximately 12.81 miles of new access road construction (30 ft width), 17.11 miles of string 
road construction (16 ft width) and approximately 6.14 miles of existing road improvements (additional 10 ft 
width) are planned for the Echanis Project. 

The disturbance caused by excavation and compaction during Project construction may directly affect BSCs if 
they are present in the Project Area.  Clearing of the substation site and adjacent maintenance building  could 
affect any BSCs in the immediate vicinity.   

PERMANENT EFFECTS 
In summary, permanent effects include: 

• Seismic hazard risk to structures, including landslides triggered by potential seismic events. 

• Increased soil erosion caused by larger amounts of runoff due to construction of other impervious 
surfaces. 

• Potential destruction of BSCs, where present in the Project area.  

Best Management Practices (BMPs) that address geology and soils concerns are described in the Application 
for Conditional Use Permit for the Echanis Wind Farm (CEP 2007), in accordance with the ODEQ Erosion 
and Sediment Control Manual (GeoSyntec Consultants 2005).  Additional Project Design Features (PDFs) 
and BMPs that would be implemented as part of the project are listed in Appendix A.   

TEMPORARY EFFECTS 
Project construction activities can increase erosion above the natural levels by increasing soil compaction.  
Indirect effects include erosion from the clearing and trampling of vegetation or the disturbance of the BSCs 
that bind soils.  Impervious surfaces reduce precipitation, infiltration, and increase the rate and amount of soil 
erosion.  Additionally, pollutants could be introduced from equipment use or fueling.   

The Echanis Wind Energy Project would involve deployment and operation of 40 to 69 wind turbines on a 
10,500 acre Site.  A temporary effect on soil erosion would occur in areas where vegetation is cleared, or 
where overland travel or trampling effectively eliminates vegetation.  The areas proposed for the wind 
turbines and structures would be cleared of vegetation.  Trampled vegetation and surface disturbance would 
be restored when construction is complete.  The greatest effects to soils would be during excavation and 
installation.   
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As described above, potential temporary effects during construction include: 

• Increased soil erosion due to construction activities including the destruction of BSCs and/or clearing of 
vegetation. 

• Potential for spills of hazardous materials during construction.   

BMPs would be used to minimize effects to soils.  BMPs are described in the Plan of Development for the 
transmission lines (CEP 2009) and the Application for Conditional Use Permit for the wind farm (CEP 2007), 
in accordance with the ODEQ Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  The 
BMPs are described in Appendix A.   

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described for the Echanis Wind 
Energy Project in Appendix A. 

3.1.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 
Seismically, the Project Area is not anticipated to be hazardous for general construction (Smith 2008).  
Nonetheless, earthquakes have occurred and faults have been mapped in the region.  The Alternative B – 
West Route crosses seven mapped faults.  In general, earthquakes can threaten structural integrity of facilities.  
Damage from frequent small earthquakes may be equivalent to damage from a large, rare event.  The level of 
risk to any structure depends on the importance of the structure, how hazardous the facility is and the 
likelihood of earthquakes.  Since movement along faults can trigger mass movement, landslides may be a 
concern.  As stated above, historical landslide deposits are shown on the geologic map within and near the 
Project Area.  Overall, 28.87 miles of transmission line of Alternative B – West Route would require a total of 
525.31 acres of ROW. 

Soil erosion could increase due to the construction of impervious surfaces.  During construction of the ICS, 
vegetation would be cleared and replaced with a gravel surface and impervious concrete pads for equipment.  
The total area for the ICS is 0.69 acre.  Approximately 0.2 miles of new access road construction and 
approximately 2.0 miles of existing road improvements are planned.  Road maintenance includes vegetation 
clearing; however, grasses and small vegetation would be left on the road bed if it does not obstruct access.  
These actions would reduce infiltration and increase runoff locally. Additionally, the Alternative B – West 
Route is anticipated to require approximately 26.07 miles of overland vehicle access.  Overland vehicle access 
would likely consist of 8 ft width of surface disturbance (25.28 acres). 

The disturbance caused by excavation and compaction during Project construction may directly affect BSCs if 
they are present in the Project Area.  Clearing of the Interconnection Station and gravel access roads could 
adversely affect any BSCs in the immediate vicinity.  The ROW, tensioning sites and laydown sites would not 
be cleared, but effects to any present BSCs could occur from compaction and damage to trampled vegetation.    
Assuming poles would be placed at 600 ft intervals, Alternative B would contain approximately 260 poles.  
Assuming a surface disturbance of a 10 ft radius around each pole, Alternative B would impact 1.87 acres.  

In summary, permanent effects for Alternative B include: 

• Seismic hazard risk to structures, including landslides triggered by potential seismic events. 

• Increased soil erosion caused by larger amounts of runoff due to access road construction and 
construction of other impervious surfaces. 
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• Potential destruction of BSCs, where present in the Project area. 

PDFs and BMPs would be used to minimize effects to soils and geology during Project operation.  BMPs are 
described in the Plan of Development for the transmission line (CEP 2009) and in accordance with the ODEQ 
Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  The PDFs and BMPs are listed in 
Appendix A.  

TEMPORARY EFFECTS 
Project construction activities can increase erosion above the natural levels by increasing soil compaction.  
Indirect effects include erosion from the clearing and trampling of vegetation or the disturbance of the BSCs 
that bind soils.  Impervious surfaces reduce precipitation, infiltration, and increase the rate and amount of soil 
erosion.  Additionally, pollutants could be introduced from equipment use or fueling.   

The 28.87 miles of transmission line of Alternative B – West Route would require a total of 525.31 acres of 
ROW.  A temporary effect on soil erosion would occur in areas where vegetation is cleared or where overland 
travel or trampling effectively eliminates vegetation.  The areas proposed for the ROW and structures would 
be cleared of vegetation, however tensioning sites, laydown sites and downguys would not be cleared of 
vegetation.  Trampled vegetation and surface disturbance would be restored when construction is complete.  
The transmission line poles would be located approximately 600 feet apart requiring approximately 260 poles 
for Alternative B and would impact approximately 1.87 acres.  The greatest effects to soils would be during 
excavation and installation. 

As described above, potential temporary effects during construction include: 

• Increased soil erosion due to construction activities including the destruction of BSCs and/or clearing of 
vegetation. 

• Potential for spills of hazardous materials during construction.   

PDFs and BMPs would be used to minimize effects to soils.  BMPs are described in the Plan of Development 
for the transmission lines (CEP 2009) and the Application for Conditional Use Permit for the wind farm (CEP 
2007), in accordance with the ODEQ Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  
The PDFs and BMPs are listed in Appendix A. 

Future Construction Phase – Upgrade to 230-kV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  The second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas previously affected by installation of the initial line.  Most effects 
from installation of the second circuit would be temporary and similar to those described above. Temporary 
effects would be associated primarily with increased soil erosion due to construction activities including the 
destruction of BSCs and/or clearing of vegetation.  In addition, the potential for spills of hazardous materials 
during construction would also be a possibility. 

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described in Appendix A. 
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3.1.3.4 Alternative B – South Diamond Lane Route Option   

The South Diamond Lane Route Option of Alternative B would incorporate the same construction procedures 
for transmission line and access road construction as described for Alternative B.  The mitigation and BMPs 
utilized would be the same for both routes.  Because the route options differ only in the approximately 5 miles 
before the tie-in, the effects to geology would be similar to those discussed for Alternative B.  Although the 
South Diamond Lane Route Option follows low flat marshland compared to the other alignment options that 
are located over rock buttes, erosion potential for each of these options are low to moderate.  Effects to soils 
and BSCs would differ in that the South Diamond Lane Option would require a total of 514.18 acres of ROW 
from the Echanis substation to the tie-in with the HEC 115-kV line.  In addition, approximately 254 towers 
would be needed for this option (M. Kane, personal communication, November 5, 2009).  Total effects from 
the ROW and ICS would cover 515.44 acres.  The effects and mitigation for the distribution line are similar to 
those described for the Effects Common to All Action Alternatives. 

PERMANENT EFFECTS 
Seismically, the Project Area is not anticipated to be hazardous for general construction (Smith 2008).  
Nonetheless, earthquakes have occurred and faults have been mapped in the region.  The Alternative B – 
South Diamond Lane Option crosses six mapped faults.  In general, earthquakes can threaten structural 
integrity of facilities.  Damage from frequent small earthquakes may be equivalent to damage from a large, 
rare event.  The level of risk to any structure depends on the importance of the structure, how hazardous the 
facility is and the likelihood of earthquakes.  Since movement along faults can trigger mass movement, 
landslides may be a concern.  As stated above, historical landslide deposits are shown on the geologic map 
within and near the Project Area.  Overall, 28.26 miles of transmission line of Alternative B – South Diamond 
Lane Option would require a total of 514.18 acres of affected area.   

Soil erosion could increase due to the construction of impervious surfaces.  During construction of the ICS, 
vegetation would be cleared and replaced with a gravel surface and impervious concrete pads for equipment.  
The total area for the ICS is 0.69 acre.   

Approximately 0.2 miles of new access road construction and approximately 2.0 miles of existing road 
improvements are planned.  Road maintenance includes vegetation clearing; however, grasses and small 
vegetation would be left on the road bed if it does not obstruct access.  These actions would reduce infiltration 
and increase runoff locally.  

Additionally, the Alternative B – South Diamond Lane Option is anticipated to require approximately 21.68 
miles of overland vehicle access.  Overland vehicle access would likely consist of 8 ft width of surface 
disturbance (21.02 acres). 

The disturbance caused by excavation and compaction during Project construction may directly affect BSCs if 
they are present in the Project Area.  Clearing of the substation site, adjacent maintenance building, 
Interconnection Station and gravel access roads could adversely affect any BSCs in the immediate vicinity.  
The ROW, tensioning sites and laydown sites would not be cleared, but effects to any present BSCs could 
occur from compaction and damage to trampled vegetation.  Assuming poles would be placed at 600 ft 
intervals, the South Diamond Lane Route Option would contain approximately 254 poles.  Assuming a 
surface disturbance of a 10 ft radius around each pole, the South Diamond Lane Route Option would impact 
1.83 acres. 

In summary, permanent effects for South Diamond Lane Route Option of Alternative B include: 

• Seismic hazard risk to structures, including landslides triggered by potential seismic events. 
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• Increased soil erosion caused by larger amounts of runoff due to access road construction and 
construction of other impervious surfaces. 

• Potential destruction of BSCs, where present in the Project area. 

PDFs and BMPs would be used to minimize effects to soils and geology during Project operation.  BMPs are 
described in the Plan of Development for the transmission line (CEP 2009), in accordance with the ODEQ 
Erosion and Sediment Control Manual (GeoSyntec Consultants 2005). The PDFs and BMPs are listed in 
Appendix A.  

TEMPORARY EFFECTS 
Project construction activities can increase erosion above the natural levels by increasing soil compaction.  
Indirect effects include erosion from the clearing and trampling of vegetation or the disturbance of the BSCs 
that bind soils.  Impervious surfaces reduce precipitation, infiltration, and increase the rate and amount of soil 
erosion.  Additionally, pollutants could be introduced from equipment use or fueling.   

The 28.26 miles of transmission line of The Alternative B – South Diamond Lane Option would require a 
total of 514.18 acres of ROW.  A temporary effect on soil erosion would occur in areas where vegetation is 
cleared, or where overland travel or trampling effectively eliminates vegetation.  The areas proposed for the 
ROW and structures would be cleared of vegetation, however tensioning sites, laydown sites and downguys 
would not be cleared of vegetation.  Trampled vegetation and surface disturbance would be restored when 
construction is complete.  The transmission line poles would be located approximately 600 feet apart 
requiring approximately 254 poles for Alternative B – South Diamond Lane Option and would impact 
approximately 1.83 acres.  The greatest effects to soils would be during excavation and installation. 

As described above, potential temporary effects during construction include: 

• Increased soil erosion due to construction activities including the destruction of BSCs and/or clearing of 
vegetation. 

• Potential for spills of hazardous materials during construction.   

PDFs and BMPs would be used to minimize effects to soils.  BMPs are described in the Plan of Development 
for the transmission lines (CEP 2009) and the Application for Conditional Use Permit for the wind farm (CEP 
2007), in accordance with the ODEQ Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  
The PDFs and BMPs are listed in Appendix A.  

Future Construction Phase – Upgrade to 230-kV 

As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Effects from 
installation of the second circuit would be temporary as described above.  

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described in Appendix A. 

3.1.3.5 Alternative B – Hog Wallow Route Option 

The Hog Wallow Route Option of Alternative B would incorporate the same procedures for transmission line 
and access road construction as described for Alternative B and the South Diamond Lane Route Option.  The 
mitigation and BMPs utilized would be the same for both route options.  Because the route options differ only 
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in the approximately 5 miles before the tie-in, the effects to geology would be similar to those discussed for 
Alternative B.  Although the Hog Wallow Route Option and the proposed alternative is located over rock 
buttes compared to the South Diamond Lane Route Options that follows low flat marshland, erosion potential 
for each of these options are low to moderate.  Effects to soils and BSCs would differ in that the Hog Wallow 
Option would require a total of 528.78 acres of ROW from the Echanis substation to the tie-in with the HEC 
115-kV line.  In addition, approximately 262 towers would be needed for this option.  Total effects from the 
ROW, substation, maintenance building, and ICS would cover 530.04 acres.  The effects and mitigation for 
the distribution line are similar to those described for the Alternative B Proposed Action and South Diamond 
Lane Route Option.   

PERMANENT EFFECTS 
Seismically, the Project Area is not anticipated to be hazardous for general construction (Smith 2008).  
Nonetheless, earthquakes have occurred and faults have been mapped in the region.  The Alternative B – Hog 
Wallow Route crosses seven mapped faults.  In general, earthquakes can threaten structural integrity of 
facilities.  Damage from frequent small earthquakes may be equivalent to damage from a large, rare event.  
The level of risk to any structure depends on the importance of the structure, how hazardous the facility is and 
the likelihood of earthquakes.  Since movement along faults can trigger mass movement, landslides may be a 
concern.  As stated above, historical landslide deposits are shown on the geologic map within and near the 
Project Area.  Overall, 29.06 miles of transmission line of Alternative B – Hog Wallow Route would require a 
total of 528.78 acres of ROW. 

Soil erosion could increase due to the construction of impervious surfaces.  During construction of the ICS, 
vegetation would be cleared and replaced with a gravel surface and impervious concrete pads for equipment.  
The total area for the ICS is 0.69 acre.   

Approximately 0.2 miles of new access road construction and approximately 2.0 miles of existing road 
improvements are planned.  Road maintenance includes vegetation clearing; however, grasses and small 
vegetation would be left on the road bed if it does not obstruct access.  These actions would reduce infiltration 
and increase runoff locally.   

Additionally, the Alternative B – Hog Wallow Route is anticipated to require approximately 26.38 miles of 
overland vehicle access.  Overland vehicle access would likely consist of 8 ft width of surface disturbance 
(25.58 acres). 

The disturbance caused by excavation and compaction during Project construction may directly affect BSCs if 
they are present in the Project Area.  Clearing of the substation site, adjacent maintenance building, 
Interconnection Station and gravel access roads could adversely affect any BSCs in the immediate vicinity.  
The ROW, tensioning sites and laydown sites would not be cleared, but effects to any present BSCs could 
occur from compaction and damage to trampled vegetation   Assuming poles would be placed at 600 ft 
intervals, Alternative B – Hog Wallow Route Option would contain approximately 262 poles.  Assuming a 
surface disturbance of a 10 ft radius around each pole, the Alternative B – Hog Wallow Route Option would 
impact 1.89 acres. 

In summary, permanent effects for Alternative B include: 

• Seismic hazard risk to structures, including landslides triggered by potential seismic events. 

• Increased soil erosion caused by larger amounts of runoff due to access road construction and 
construction of other impervious surfaces. 

• Potential destruction of BSCs, where present in the Project area. 
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PDFs and BMPs would be used to minimize effects to soils and geology during Project operation.  BMPs are 
described in the Plan of Development for the transmission line (CEP 2009), in accordance with the ODEQ 
Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  The PDFs and BMPs are discussed in 
Appendix A. 

TEMPORARY EFFECTS 
Project construction activities can increase erosion above the natural levels by increasing soil compaction.  
Indirect effects include erosion from the clearing and trampling of vegetation or the disturbance of the BSCs 
that bind soils.  Impervious surfaces reduce precipitation, infiltration, and increase the rate and amount of soil 
erosion.  Additionally, pollutants could be introduced from equipment use or fueling.   

The 29.06 miles of transmission line of Alternative B – Hog Wallow Option would require a total of 528.78 
acres of ROW.  A temporary effect on soil erosion would occur in areas where vegetation is cleared , or 
where overland travel or trampling effectively eliminates vegetation.  The areas proposed for the ROW and 
structures would be cleared of vegetation, however tensioning sites, laydown sites and downguys would not 
be cleared of vegetation.  Trampled vegetation and surface disturbance would be restored when construction 
is complete.  The transmission line poles would be located approximately 600 feet apart requiring 
approximately 262 poles for Alternative B – Hog Wallow Option and would impact approximately 1.89 acres.  
The greatest effects to soils would be during excavation and installation. 

As described above, potential temporary effects during construction include: 

• Increased soil erosion due to construction activities including the destruction of BSCs and/or clearing of 
vegetation. 

• Potential for spills of hazardous materials during construction.   

• Potential for destruction of nearby rock shelters or other cultural resources due to blasting, where 
identified. 

PDFs and BMPs would be used to minimize effects to soils.  BMPs are described in the Plan of Development 
for the transmission lines (CEP 2009) and the Application for Conditional Use Permit for the wind farm (CEP 
2007), in accordance with the ODEQ Erosion and Sediment Control Manual (GeoSyntec Consultants 2005).  
The PDFs and BMPs are discussed in Appendix A. 

Future Construction Phase – Upgrade to 230-kV 

As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and similar to those described above.  

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described in Appendix A. 

3.1.3.6 Alternative B – 115-kV Transmission Line Option   

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would require the same pole heights, pole spacing, ROW widths, 
construction methods, interconnection points, and access requirements as the 230-kV routes.  However, 
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construction of the transmission line using the 115-kV Transmission Line Option would not allow the line to 
be expanded to a 230-kV line in the future.  The effects and mitigation for the distribution line are similar to 
those described for the Alternative B Proposed Action. 

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described in Appendix A. 

3.1.3.7 Alternative C – North Route 

PERMANENT EFFECTS 
Seismically, the Project Area is not anticipated to be hazardous for general construction (Smith 2008).  
Nonetheless, earthquakes have occurred and faults have been mapped in the region.  The Alternative C – 
North Route crosses nine mapped faults.  In general, earthquakes can threaten structural integrity of facilities.  
Damage from frequent small earthquakes may be equivalent to damage from a large, rare event.  The level of 
risk to any structure depends on the importance of the structure, how hazardous the facility is and the 
likelihood of earthquakes.  Since movement along faults can trigger mass movement, landslides may be a 
concern.  As stated above, historical landslide deposits are shown on the geologic map within and near the 
Project Area.  Overall, 45.95 miles of transmission line of Alternative C-North Route would require a total of 
835.85 acres of ROW. 

Soil erosion could increase due to the construction of impervious surfaces.  During construction of the ICS at 
the tie-in to the HEC 115-kV line, vegetation would be cleared and replaced with a gravel surface and 
impervious concrete pads for equipment.  The total area for the ICS is 0.69 acre   

Approximately 5.03 miles of new access road construction are planned.  Road maintenance includes 
vegetation clearing; however, grasses and small vegetation would be left on the road bed if it does not 
obstruct access.  These actions would reduce infiltration and increase runoff locally.  Additionally, Alternative 
C – North Route is anticipated to require approximately 25.05 miles of overland vehicle access.  Overland 
vehicle access would likely consist of 8 ft width of surface disturbance (24.29 acres). 

The disturbance caused by excavation and compaction during Project construction may directly affect BSCs if 
they are present in the Project Area.  Clearing of the substation site, adjacent maintenance building, 
Interconnection Station and gravel access roads could adversely affect any BSCs in the immediate vicinity.  
The ROW, tensioning sites and laydown sites would not be cleared, but effects to any present BSCs could 
occur from compaction and damage to trampled vegetation.    Assuming poles would be placed at 600 ft 
intervals, Alternative C – North Route would contain approximately 414 poles.  Assuming a surface 
disturbance of a 10 ft radius around each pole, the Alternative C – North Route would impact 2.98 acres. 

In summary, permanent effects for Alternative C include: 

• Seismic hazard risk to structures, including landslides triggered by potential seismic events. 

• Increased soil erosion caused by larger amounts of runoff due to access road construction and 
construction of other impervious surfaces. 

• Potential destruction of BSCs , where present in the Project area. 

PDFs and BMPs would be used to minimize effects to soils and geology during Project operation.  BMPs are 
described in the Plan of Development for the transmission lines (CEP 2009), in accordance with the ODEQ 
Erosion and Sediment Control Manual (GeoSyntec Consultants 2005). The PDFs and BMPs are discussed in 
Appendix A.   
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TEMPORARY EFFECTS 
Project construction activities can increase erosion above the natural levels by increasing soil compaction.  
Indirect effects include erosion from the clearing and trampling of vegetation or the disturbance of the BSCs 
that bind soils.  Impervious surfaces reduce precipitation, infiltration, and increase the rate and amount of soil 
erosion.  Additionally, pollutants could be introduced from equipment use or fueling.   

The 45.95 miles of transmission line of Alternative C-North Route would require a total of 835.85 acres of 
ROW.  A temporary effect on soil erosion would occur in areas where vegetation is cleared, or where 
overland travel or trampling effectively eliminates vegetation.  The areas proposed for structures would be 
cleared of vegetation; tensioning sites, laydown sites and downguys, however would not be cleared of 
vegetation.  Trampled vegetation and surface disturbance would be restored when construction is complete.  
The transmission line poles would be located approximately 600 feet apart requiring approximately 414 poles 
for Alternative C – North Route and would impact approximately 2.98 acres.  The greatest effects to soils 
would be during excavation and installation. 

As described above, potential temporary effects during construction include: 

• Increased soil erosion due to construction activities including the destruction of BSCs and/or clearing of 
vegetation. 

• Potential for spills of hazardous materials during construction.   

PDFs and BMPs would be used to minimize effects to soils during construction.  BMPs are described in the 
Plan of Development for the transmission lines (CEP 2009), in accordance with the ODEQ Erosion and 
Sediment Control Manual (GeoSyntec Consultants 2005).  The PDFs and BMPs are discussed in Appendix A.  

Future Construction Phase – Upgrade to 230-kV 

As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and similar to those described above.  

MITIGATION 
No additional mitigation measures are proposed beyond the PDFs and BMPs described in Appendix A. 

3.1.3.8 Alternative C – 115-kV Transmission Line Option   

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would require the same pole heights, pole spacing, ROW widths, 
construction methods, interconnection points, and access requirements as the 230-kV routes.  However, 
construction of the transmission line using the 115-kV Transmission Line Option would not allow the line to 
be expanded to a 230-kV line in the future.  The effects and mitigation for the distribution line are the same as 
those described for the Alternative B Proposed Action. 

3.1.3.9 Residual effects after mitigation 

Residual effects related to the proposed action would last only as long as the construction period and would 
include, soil compaction and erosion.  
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3.1.3.10 Summary Comparison of Alternatives 

The effect to geology and soils from development of the Echanis wind development, primary access road, and 
each alternative is summarized in Table 3.1-4. The table includes the effect to geology and soils along the 
primary access road to Echanis in addition to geological and soil effects from each alternative.  

Table 3.1-4 Summary of Effects  - Geology and Soils 

 Alternative B 

 
Alternative A 

No Action 
Echanis Wind 
Energy Project 

West Route 
(Proposed 

Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Geology Under No Action, 
existing conditions 
would remain and 
no additional 
environmental 
effects to geology 
would be created.   

 

 

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for 
general construction 
(Smith 2008).   

Earthquakes have 
occurred and faults 
have been mapped 
in the region.   

Since movement 
along faults can 
trigger mass 
movement, 
landslides may be a 
concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for 
general 
construction (Smith 
2008).   

Alternative B 
crosses seven 
mapped faults.  
Earthquakes can 
threaten structural 
integrity of 
facilities.   

Since movement 
along faults can 
trigger mass 
movement, 
landslides may be 
a concern.   

Seismically, the 
Project Area is not 
anticipated to be 
hazardous for 
general 
construction (Smith 
2008).   

Alternative B 
crosses six 
mapped faults.  
Earthquakes can 
threaten structural 
integrity of 
facilities.   

Since movement 
along faults can 
trigger mass 
movement, 
landslides may be 
a concern.   

Seismically, the 
Project Area is 
not anticipated to 
be hazardous for 
general 
construction 
(Smith 2008).   

Alternative B 
crosses seven 
mapped faults.  
Earthquakes can 
threaten structural 
integrity of 
facilities.   

Since movement 
along faults can 
trigger mass 
movement, 
landslides may be 
a concern.   

Seismically, the Project 
Area is not anticipated to 
be hazardous for general 
construction (Smith 2008).  

Alternative B crosses nine 
mapped faults.  
Earthquakes can threaten 
structural integrity of 
facilities.   

Since movement along 
faults can trigger mass 
movement, landslides 
may be a concern.   

Soils Currently, land in 
project area is used 
for agriculture and 
grazing.  These 
activities increase 
erosion through soil 
disturbance and 
changes to 
vegetation 
community 
structure. 

 

 

Soil erosion could 
increase due to the 
construction of 
impervious 
surfaces.   

Substation site 
consists of 
approximately 1.84 
acres which would 
be cleared and 
covered with gravel 
and concrete 
foundations.  O&M 
building would add 
1,152 square feet of 
impervious 
surfaces.  

Construction and 
operation of the 
18.95 mile main 
access road could 
cause an increase 
in soil erosion due 
to vegetation 
clearance.   

Construction 
includes 12.81 miles 
of new access road 
(30 ft width), 17.11 
miles of string roads 
(16 ft width) and 
6.14 miles of 

Increased erosion 
and sedimentation 
due to clearing  
approx. 1.87  acres 
for  transmission 
line poles and 0.69 
acre for ICS facility  

Increased runoff 
due to roads and 
impervious 
surfaces resulting 
in more erosion.  
Approx 0.2 miles of 
new roads and 2.0 
miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during construction 

 

Increased erosion 
and sedimentation 
due to clearing  
approx  1.83 acres 
for transmission 
line poles and 0.69 
acre for ICS facility  

Increased runoff 
due to roads and 
impervious 
surfaces resulting 
in more erosion.  
Approx 0.2 miles of 
new roads and 2.0 
miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during construction 

 

Increased erosion 
and 
sedimentation 
due to clearing  
approx 1.89 acres 
for  transmission 
line poles and ICS 
facility  

Increased runoff 
due to roads and 
impervious 
surfaces resulting 
in more erosion.  
Approx 0.2 miles 
of new roads and 
2.0 miles of road 
improvements are 
planned. 

Potential spills of 
harmful materials 
during 
construction 

 

Increased erosion and 
sedimentation due to 
clearing  approx 2.98 
acres for  transmission 
line poles and ICS facility   

Increased runoff due to 
roads and impervious 
surfaces resulting in more 
erosion.  Approx 5.03 
miles of new roads are 
planned. 

Potential spills of harmful 
materials during 
construction 
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Table 3.1-4 Summary of Effects  - Geology and Soils 

 Alternative B 

 
Alternative A 

No Action 
Echanis Wind 
Energy Project 

West Route 
(Proposed 

Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

existing road 
improvements 
(additional 10 ft 
width).  

Biological Soil 
Crusts (BSCs) 

Ongoing grazing 
agriculture could  
diminish Biological 
Soils Crusts through 
soil compaction, 
direct disturbance, 
and changes to 
vegetation 
community 
structure. 

 

Increased soil 
erosion due to 
construction 
activities including 
the destruction of 
BSCs and/or 
clearing of 
vegetation. 

Introduction of 
exotic vegetation 
that does not 
support BSC 
recovery 

Potential spills of 
harmful materials 
during construction 

 

Potential 
destruction to 
BSCs present in 
approx. 1.87  acres 
for  transmission 
line poles and 0.69 
acre for ICS facility 

Introduction of 
exotic vegetation 
that does not 
support BSC 
recovery 

Potential spills of 
harmful materials 
during construction 

 

Potential 
destruction to 
BSCs present in 
approx  1.83 acres 
for transmission 
line poles and 0.69 
acre for ICS facility  

Introduction of 
exotic vegetation 
that does not 
support BSC 
recovery 

Potential spills of 
harmful materials 
during construction 

 

Potential 
destruction to 
BSCs present in 
approx 1.89 acres 
for  transmission 
line poles and ICS 
facility  

Introduction of 
exotic vegetation 
that does not 
support BSC 
recovery 

Potential spills of 
harmful materials 
during 
construction 

 

Potential destruction to 
BSCs present in approx 
2.98 acres for  
transmission line poles 
and ICS facility  

Introduction of exotic 
vegetation that does not 
support BSC recovery 

Potential spills of harmful 
materials during 
construction 
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3.2 WATER RESOURCES (SURFACE AND GROUND WATER) AND FLOODPLAINS 
This section presents information on the water resources in the Project area.  The existing environment is 
described and potential environmental effects to water resources from the Project are analyzed.  The water 
resources potentially affected by the Project include groundwater aquifers, wells, streams, rivers, and lakes.  
The following analysis assesses potential effects to water resources from Alternative B – West Route 
(Proposed Action [including two options of the Proposed Action]), Alternative C – North Route and the No 
Action Alternative.   

3.2.1 Methodology 

This analysis focuses primarily on the effects to water resources within 100 feet of Project features.  In 
recognition of the interconnected nature of hydrological systems, the existing environmental conditions 
analysis also includes information pertaining to the rest of the watersheds crossed by the Project.  The 
analysis of water resources was conducted primarily using a geographic information system (GIS) that 
included the following data sources: 

• Digital surface water data for streams and lakes based on those present in the U.S. Geological Survey 
(USGS) 1:24,000-scale topographic maps, also know as 7.5 minute quadrangles. 

• Floodplain maps as defined by the Federal Emergency Management Agency’s (FEMA) Flood Insurance 
Rate Maps. 

• 10-meter resolution digital elevation model (DEM) acquired from the Bureau of Land Management 
(BLM). 

• Topographic maps from the USGS Digital Raster Graphics of original 1:24,000 maps developed between 
1940 and 1995. 

• Watershed maps based on digitized USGS 1:250,000-scale Hydrologic Unit Maps. 

In addition, wetland and water resources surveys were conducted by Schott and Associates in July 2008 and 
November 2009.  The survey data was used to confirm the map data.   

The GIS data was used to determine the number and locations of surface water features in proximity to 
Project features.  The GIS analysis focused on the locations of surface waters and floodplains that were 
crossed by the proposed transmission line alternatives, located within the 150-foot transmission line ROW, 
crossed by access roads, or located within other areas potentially affected by project features, including the 
Echanis Wind Energy Project. 

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to water resources: 

• Identification of all affected waters of U.S. 

• Potential effects on groundwater basins, springs, and other open water bodies.  

• Potential effects to water resources from the following: 

− Waterway crossings.  

− Activities in floodplains and riparian areas. 

− Runoff to water bodies. 
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− Water use in the operation of Project. 

− Hazardous waste spills.  

− Any waste or waste water disposal from construction or operation of the Project. 

− Infrastructure, access roads, and facilities. 

• Mitigation or avoidance of effects to source water areas (“Source water” is the drinking water supplied by 
streams, rivers, lakes, springs, and aquifers for any federally regulated public water system).  

• Effects to existing restoration and enhancement efforts. 

• Regulatory compliance. 

− Section 303(d) of the Clean Water Act that lists water bodies whose impairment has an adverse effect 
on beneficial uses. 

− Section 404 of the Clean Water Act and Executive Order 11988 that regulates the discharge of dredge 
or fill material into waters of the U.S., including wetlands and other special aquatic sites. 

− National Pollutant Discharge Elimination System (NPDES) permit for discharges to waters of the 
U.S. 

3.2.2 Affected Environment 

3.2.2.1 Surface Water 

The Alternative B – West Route options are completely within the Donner und Blitzen subbasin while the 
Alternative C – North Route is in both the Donner und Blitzen and Harney-Malheur Lakes subbasin.  Both of 
these subbasins are within the Oregon Closed Basin.  The Alternate C-North Route is also partially in the 
Upper Malheur subbasin, part of the Middle Snake Basin.  The Echanis Wind Energy Project site is on the 
ridge between the Donner und Blitzen and Alvord Lake subbasins, also in the Oregon Closed Basin.  In the 
alluvial systems of the Oregon Closed Basins nearly all surface and groundwater discharge is to lakes, ponds, 
or marshes.  Evapotranspiration is the only means by which water leaves the basins.  Evaporation 
concentrates any minerals present in the water, leaving salt water in surface water and shallow ground water. 

The Donner und Blitzen subbasin is comprised of 506,000 acres (NRCS 2006).  Portions of the lower Donner 
und Blitzen River flows through the Malheur High Plateau, from its headwaters in the Steens Mountains to its 
terminus in Malheur Lake in the northern end of the basin.  Steens Mountains is a large single fault-block 
mountain spanning more than 50 miles, with a crest elevation of about 8,000 feet above sea level, and one 
peak at 9,354 feet.  The Donner und Blitzen River was straightened for agricultural irrigation into its present 
condition in the Project Area.  

The Harney-Malheur Lakes subbasin consists of 950,000 acres (NRCS 2005).  Malheur Lake is a freshwater 
lake with extensive marshes and Harney Lake is an alkali playa which receives flow from Silver Creek and 
very rarely from Malheur Lake when water levels are highest (USACE 1977).  Primary lake inputs are from 
the Donner und Blitzen River, which originates on Steens Mountain, and the Silvies River, with headwaters 
on Strawberry Mountain.  The Upper Malheur subbasin consists of 1,558,100 acres (NRCS 2006).  The Upper 
Malheur River headwaters are in the Strawberry Mountains at about 8,600 feet in elevation.  The river 
eventually joins the Snake River at about 2,100 feet (Malhuer Watershed Council and Burns Paiute Tribe 
2004). 

The average annual precipitation in the Project area ranges from 40 inches in the headwaters of Steens 
Mountain to 10 inches in the lowlands.  Only about 10 percent of annual precipitation occurs during the 
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summer.  The average discharge for the Donner und Blitzen River is 126 cubic feet per second (cfs) or 91,370 
acre-feet/year at 3.5 miles southeast of Frenchglen, OR over the period of record (continuous data from 1937 
to the present and sporadic data from 1911 to 1937) (USGS 2008).  The maximum discharge was on April 26, 
1978 at 4,270 cfs with a gauge height of 7.15 feet.  The minimum discharge was 4.2 cfs on December 9, 1972 
during a freeze.  For the Malheur River near Vale OR, the period of record is June 1926 to September 1934, 
October 1950 to September 1954, and October 1993 to the present.  The maximum discharge was outside this 
period on February 24, 1957 with a discharge of 21,000 cfs and a stage of 14.6 feet.  There is no flow at times 
some years at this location (FEMA 2009).  For both rivers, the highest flows tend to be in the spring and 
lowest in the winter months. 

There is a complex network of canals and ditches that are used for irrigation in the Blitzen Valley.  Meadows, 
ponds and wetlands within the valley are irrigated using seasonal diversions of river water at dams on the 
Blitzen River.  Diverted water is carried to a variety of wildlife habitats using a series of canals and irrigations 
ditches. 

3.2.2.2 Floodplains 

FEMA identifies and maps the floodplains of the U.S. through the National Flood Insurance Program.  These 
maps are available to communities to help them reduce future flood damage.  In the Project area, FEMA has 
designated 100-year floodplain, areas of minimal flooding and areas of undetermined flooding (Figure 3.2-1).  
FEMA considers areas of minimal flood hazard as being outside the 500-year flood level (FEMA 2009).  
Areas with undetermined flooding may have possible flood hazards, but no flood hazard analysis has been 
conducted. 

3.2.2.3 Groundwater 

Malheur Lake is part of a deep structural basin with aquifers in volcanic and sedimentary rock over basalt 
aquifers (Whitehead 2004).  The upper parts of the basin are interbedded with unconsolidated deposit 
aquifers, leading to complex groundwater systems.  Unconsolidated deposit aquifers usually consist of sand 
and gravel and are the main source of fresh water in the region (ODEQ n.d.).  In south-eastern Oregon, these 
aquifers may sometimes contain salt water due to evaporation and concentration of dissolved salts (ODEQ 
n.d.).  The basaltic aquifers are used primarily for irrigation.  Volcanic and sedimentary aquifers vary 
considerably in geology and permeability and are generally not as productive as the other types of aquifers 
(ODEQ n.d.).     

Groundwater recharge occurs with summer storms or winter snows and discharge occurs with 
evapotranspiration or water withdrawals.  Spring-fed surface waters, such as the Donner und Blitzen River, 
and wells supply local communities and agriculture, particularly livestock and wildlife needs (ODEQ n.d.).  
Well depths range from 15 to 300 feet and the depth to water is 10 to 90 feet below the ground surface in 
northern Harney County and 15 to 100 feet in southern Harney County (ODEQ n.d.).  In the uplands of the 
northern part of the study area, there are numerous fields irrigated with groundwater (FEMA 2009).   

The State of Oregon has designated Groundwater Management Areas to address issues of groundwater quality 
for elevated concentrations of pollutants.  Oregon also designates Critical Groundwater Areas to address long-
term groundwater declines where pumping exceeds recharge.  The Project area is neither in an Oregon 
Groundwater Management Area (ODEQ n.d.) nor in a Critical Groundwater Area (ODEQ 2007). 
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Figure 3.2-1 Flood Hazard Zones
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3.2.2.4 Water Quality 

Water bodies whose impairment has an adverse effect on beneficial uses are listed under Section 303(d) of the 
Clean Water Act.  Beneficial uses are those uses supported by water quality, such as recreational use, drinking 
water supply, and aquatic life support.  Each beneficial use has its own suite of water quality criteria; a water 
body is considered to be impaired when these criteria are not met.  The Oregon Department of Environmental 
Quality (ODEQ) assesses surface water through an ambient water quality monitoring network that measures 
temperature, dissolved oxygen, biochemical oxygen demand, pH, total solids, ammonia and nitrate nitrogens, 
total phosphorus, and fecal coliform.  ODEQ also sets the water quality standards for the state and 
implements corrective actions where necessary.  

Water quality in the Project area is influenced by past and present human uses.  Agriculture can add 
pesticides, herbicides or excess nutrients.  Dryland grazing, the primary agriculture in the Project area tends to 
be concentrated around areas with water availability.  Grazing can reduce bank stability, increase turbidity 
and increase levels of fecal coliform.  Of the 516 major streams mapped in the watershed, 20 percent are 
listed as having total maximum daily load (TDML) requirements by the Oregon State Department of 
Environmental Quality (ODEQ 2006).  Of these, all are listed for excess temperature.  This may be due to loss 
of riparian vegetation or stream widening which reduces shade cover.  It may also be due to irrigation returns.  
Other concerns in the watershed include erosion and availability of water for irrigation (USEPA 2009).  
ODEQ has not yet analyzed TDMLs for the Donner und Blitzen, Harney-Malheur Lakes and Upper Malheur 
subbasins.  The Alvord Lake sub-basin has TDMLs listed for water temperature and dissolved oxygen 
(ODEQ 2007).  

A number of water bodies crossed by the transmission line routes and access roads are listed by the State of 
Oregon and the US Environmental Protection Agency as water quality limited (Table 3.2-1) (ODEQ 2006; 
USEPA 2009).  All of those listed are cited for the beneficial use of resident fish and aquatic life; a number 
are also listed for salmonid spawning (USEPA 2009).  While the movement of sediment through surface 
water is a natural process vital to healthy aquatic systems, increased sediment above background levels can 
harm some aquatic functions.  Sediment travels through water courses along the bottom of the channel as bed 
load, in the water column as suspended load, or in solution as dissolved load.  Fine-grained sediment in 
suspension increases turbidity; this reduces penetration of light and hence productivity in the stream.  
Suspended sediments in streams also interfere with salmonid spawning and respiration.
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Table 3.2-1 Water Quality Limited Streams in the Project Area 

Water Body Oregon DEQ Status  
ODEQ Parameter 

of Concern 
USEPA Parameter of 

Concern Route 

Donner und Blitzen River Cat 5: Water quality 
limited, 303(d) list, 
TMDL needed 

Temperature RM 45-73: Nutrients, 
sediment; RM 43-59: acidity; 
temperature 

Alternative B – West Route (Proposed Action), 
South Diamond Lane Option, Hog Wallow Option 

McCoy Creek Cat 5: Water quality 
limited, 303(d) list, 
TMDL needed 

Temperature Nutrients, sediment, 
temperature 

Alternative B – West Route (Proposed Action), 
South Diamond Lane Option, Hog Wallow Option 

Mud Creek 303(d) Temperature Nutrients, sediment, 
temperature 

Alternative B – West Route (Proposed Action), 
South Diamond Lane Option, Hog Wallow Option 

Cucamonga Creek Water quality limited not 
needing a TMDL 

Flow modification Nutrients, sediment Alternative B – West Route (Proposed Action), 
South Diamond Lane Option, Hog Wallow Option 

Kiger Creek Water quality limited not 
needing a TMDL 

Flow modification Nutrients, sediment Alternative B – West Route (Proposed Action), 
South Diamond Lane Option, Hog Wallow Option; 
Alternative C – North Route 

Swamp Creek Water quality limited not 
needing a TMDL 

Flow modification Nutrients, sediment Alternative C – North Route 

Riddle Creek Water quality limited not 
needing a TMDL 

Flow Modification Nutrients, sediment, 
temperature 

Alternative C – North Route 

3.2.3 Environmental Effects and Mitigation  

This section analyzes the potential effects of the Proposed Action and Alternatives.  Although transmission 
lines consist primarily of aerial crossings of the landscape, including water bodies, they do have the potential 
to affect water resources and floodplains during construction and operation of access roads, transmission line 
poles, and structures associated with the transmission of power across the lines.  Similarly, construction of 
access roads to the site of the Echanis Wind Energy Project, including erection of the turbine towers, internal 
service roads, underground power collection cables, and other project features could also affect water 
resources.  These effects could occur through the following means: 

• Increased sediment delivery to streams due to increased erosion as a result of construction activities or 
clearing of vegetation. 

• Increased runoff due to more impervious surfaces resulting in greater flooding or erosion. 

• Permanent structures in floodplains resulting in increased flooding or erosion locally. 

• Groundwater degradation through excavation during construction. 

• Spills of harmful materials during construction. 

Construction effects may occur due to the introduction of excess sediment above background conditions from 
excavation, the clearing and trampling of vegetation, the construction and improvement of roads, or both.  
Runoff is dependent on precipitation, geology, soils and vegetation cover.  Impervious surfaces reduce 
precipitation infiltration and increase the rate and amount of erosion or flooding.  For the Project, total areas 
of impervious surfaces are limited to buildings and concrete pads used for equipment.  Roads and work areas 
covered with gravel are not included in the impervious surfaces calculations.  Effects would likely be limited 
to local increases to run-off.  Spills of harmful materials can also occur during construction.  For example, 
pollutants could be introduced from equipment use or during fueling.  Contamination can occur in both 
surface and groundwater.   
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The line would be constructed on double-circuit steel-pole towers.  Initially, a single circuit (three conductors) 
would be installed on one side of the tower (Phase I).  Future plans call for a second line operating at 230 kV 
to be placed on the other side of the tower (Phase II).  Finally, the Phase I 115-kV line could be “energized” 
(no construction required) to 230-kV operation (Phase III).  Implementation of Phases II and III would be 
contingent on the upgrade of existing transmission lines in the area to 230-kV operation.  Note: there would 
only be two “construction” phases.  The first circuit would be installed concurrently with the erection of the 
poles and construction of access roads.  The second circuit would be installed later (date unknown) when 
additional capacity on the line is required.  The second phase of construction would use the same laydown 
areas, tensioning sites, and overland routes used during the first phase. 

The potential effects on water resources during the short-term construction phase and the long-term 
operational phase of the Project are described below.  It should be noted that a variety of project design 
features and best management practices to reduce the effects on water resources from both the Echanis project 
and the transmission line alternatives, would be implemented as part of proposed action.  These measures are 
not repeated in the mitigation sections below, but are summarized in Chapter 2 and are listed in Appendix A. 

3.2.3.1 Alternative A – No Action 

Under the No Action Alternative, the Project components would not be constructed and access roads would 
not be improved or constructed.  Water resources would continue to be affected by current use.  These current 
uses include: 

• Irrigation for dryland grazing, which diminishes groundwater supplies. 

• Numerous canals divert surface water.  

• Irrigation returns may be impaired with sediment, excess nutrients or high temperatures. 

• Permanent access roads that are currently in place. 

3.2.3.2 Echanis Project Effects Common to All Action Alternatives 

The permanent and temporary effects on wetlands and riparian areas from construction and operation of the 
Echanis project would be the same for all action alternatives: Alternative B, the Alternative B route options, 
and Alternative C.  The effects associated with each transmission line alternative are described separately 
below.   

PERMANENT EFFECTS 
The Echanis Wind Energy Project consists of the installation and operation of 40 to 69 wind turbines along 
the ridges on the north side of Steens Mountain.  The project would include several miles of 34.5-kV 
underground power collection cables connecting the turbines to a substation.  The substation site would 
consist of approximately 0.46 acres which would be cleared and covered with gravel and concrete foundations 
for electrical equipment.  The adjacent maintenance building would add another 1,150 square feet of 
impervious surfaces.  The Echanis Wind Energy Project turbines, power collection, substation and building 
are located outside any water courses or 100-year floodplains (Figures 3.2-2 to 3.2-12 Stream Crossing 
Maps).   
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Figure 3.2-2a Stream Crossings Along the Transmission Line ROWS, Unit 1 of 11 
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Figure 3.2-3b Stream Crossings Along the Transmission Line ROWS, Unit 2 of 11 
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Figure 3.2-4c Stream Crossings Along the Transmission Line ROWS, Unit 3 of 11  
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Figure 3.2-5d Stream Crossings Along the Transmission Line ROWS, Unit 4 of 11 
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Figure 3.2-6e Stream Crossings Along the Transmission Line ROWS, Unit 5 of 11 
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Figure 3.2-7f Stream Crossings Along the Transmission Line ROWS, Unit 6 of 11  
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Figure 3.2-8g Stream Crossings Along the Transmission Line ROWS, Unit 7 of 11  



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.2-15 

 

 
Figure 3.2-9h Stream Crossings Along the Transmission Line ROWS, Unit 8 of 11 
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Figure 3.2-10i Stream Crossings Along the Transmission Line ROWS, Unit 9 of 11 
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Figure 3.2-11j Stream Crossings Along the Transmission Line ROWS, Unit 10 of 11 
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Figure 3.2-12k Stream Crossings Along the Transmission Line ROWS, Unit 11 of 11 
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The main access road to the Echanis Wind Farm site would extend 18.95 miles and would cross five creeks: 
three perennial and two intermittent streams (Table 3.2-2 and Figures 3.2-2 to 3.2-12 Stream Crossing Maps).  
The access road would also cross 0.35 mile of the 100-year floodplains of Kiger Creek and Booners Creek.  
These road crossings are presented separately from and as an addition to the access roads discussed for 
Alternative B.   

Table 3.2-2 Water Bodies Crossed by Echanis Wind Farm Access Roads 

Water Body Stream Type Access Road Type 

Booners Creek Perennial stream New construction of access road and improvement to existing roads 

Kiger Creek Perennial stream New construction of access road and improvement to existing roads. 

Bridge crossing would be constructed. 

Mud Creek Perennial stream New construction of access road. 

Three bottomless arch culverts would be installed. 

Tributary to Kiger Creek Intermittent stream New construction of access road 

Tributary to Mud Creek Intermittent stream New construction of access road 

 

A bridge over Kiger Creek would be constructed as part of the main access road to the Echanis site.  This 
bridge would be 60 feet long with footings well outside the channel.  It would be designed to accommodate 
100-year flows and to minimize bank erosion and additional sediment loads (Ellis Ecological Services, Inc 
2008).  In addition, it would be placed in an existing break in riparian vegetation to prevent unnecessary 
vegetation removal.   

The access road to the Echanis site would parallel Mud Creek for 2.5 miles and would parallel an intermittent 
tributary of Mud Creek for another 1.2 miles.  The road bed would be constructed through cut and fill—
upslope materials would be removed and placed downslope to build the road bed.  The road alignment would 
be placed as far as possible from the creek.  The minimum distance from the creek as allowed by canyon 
width and the position of creek meanders would range from six feet to greater than 50 feet.  Exact locations of 
the road have not yet been finalized.  All construction would be outside of the channel and bed of the stream 
(Kane, Marl.  2010.  Personal communication, January 12).  The road crosses Mud Creek in three locations; 
three bottomless culverts would be installed (Kane, Marl.  2010.  Personal communication, January 8).  The 
culverts are 23 feet by 90 feet, 18 feet by 110 feet, and 23 feet by 62 feet in size (Schott and Associates 
2008a).  The design of these bottomless culverts was chosen because they can be installed without disturbing 
the active stream channel.   

Where the road crosses the tributary to Mud Creek two arch culverts would be installed: 20 feet by 65 feet 
and 16 feet by 55 feet (Schott and Associates 2008b).  The culverts would be wide enough to pass 100-year 
flows and would have greater than three feet of clearance between the top of the culvert and the bed of the 
active channel.  Native rock retaining walls and native soils would be used to cover the culvert and silt 
fencing would be installed to prevent sediment from entering the stream.  Culvert design would adhere to 
design recommendations for fish passage as required by ORS 498.351 and ORS 509.605 and described in 
Oregon Department of Fish and Wildlife Guidelines and Criteria for Stream-Road Crossings.  The cut and fill 
for road building would encroach upon the stream bed of this tributary for total of 24.2 cubic yards (CY) of 
material (Schott and Associates 2008b).  

The road parallels an unnamed tributary to Kiger Creek in Wildcat Canyon for 0.7 miles.  Where the road 
crosses this creek three culverts would be installed: an 80 foot long 18 inch culvert, a 90 foot long 12 inch 
culvert and a 40 foot long 18 inch culvert (Scott and Associates 2008a).  The cut and fill for road building 
would encroach upon the stream bed of this tributary for total of 170.8 cubic yards (CY) of material (Schott 
and Associates 2008a). 
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Roads would not be paved with impervious surfaces, but would be cleared and graded.  Permanent effects 
would include reduced interception and infiltration of precipitation.  In addition, the grading of roads and 
construction of the bridge has the potential to increase erosion near and in stream channels.  Greater sediment 
inputs from roads could exacerbate the sediment impairment already present in Kiger Creek and the Donner 
und Blitzen River (see Section 3.2.2.4 Water Quality).  These potential effects would be minimized by the 
design features and best management practices (BMPs) described in Chapter 2.   

TEMPORARY EFFECTS 
While most of the proposed facilities on the Echanis site would be located outside of riparian areas and 
floodplains, the site itself does drain to a number of streams (Figures 3.2.3-1 to 3.2.3-11).  Temporary effects 
may occur during the installation of the turbines or construction of the associated facilities.  Cleared 
vegetation and surface disturbance may lead to increased run-off and sediment delivery to these streams.   

The resulting effects to surface and ground water would be minimized through standard construction BMPs.  
These BMPs are outlined in the Application for Conditional Use Permit for the Echanis Wind Farm (CEP 
2007) and in the Erosion and Sediment Control (ESC) Plans for the Echanis Wind Farm Access Road 
(Westlake Consultants, Inc.  2008), in accordance with the ODEQ National Pollutant Discharge and 
Elimination System Stormwater Discharge Permit (ODEQ 2005) and pursuant to Oregon Revised Statutes 
468B.050 and Section 402 of the Federal Clean Water Act.  All erosion and sediment control measures would 
be installed to ensure sediment or sediment laden water does not enter surface waters.  Project BMPs are 
discussed in Chapter 2. 

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 

3.2.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 
The proposed 230-kV line transmission line for Alternative B would extend 28.87 miles from the proposed 
substation at the Echanis site to the proposed Interconnection Station (ICS) west of Diamond Junction.  
Alternative B would require 524.97 acres for the 150 foot ROW.   The ROW would be cleared of vegetation 
only as is needed and would be chemically treated for noxious weeds only if required as a condition of future 
permit approval.  The transmission line for the Alternative B-West Route would cross eleven streams: four 
perennial streams, five intermittent streams, and two intermittent canals (Table 3.2-3 and Figures 3.2-1 to 3.2-
11).  The transmission line poles would be located 600 to 1,000 feet apart.  An average of 800 feet between 
each pole plus three percent for additional poles at turns in the route results in about 196 poles for Alternative 
B (Kane, Marl.  2010.  Personal communication, November 5).  The pole locations would be selected to avoid 
riparian areas and water bodies.  The spans are sufficient to keep towers out of the stream areas.   

Approximately 0.41 mile of the transmission line would cross 100-year floodplain.  This represents one 
percent of the total length of the transmission line.  An additional 43 percent crosses areas of minimal 
flooding (which generally indicates greater than 500-year floodplain) and 56 percent areas of undetermined 
flooding (see Figure 3.2-1 Flood Hazard Map above).  The 100-year flood zone around the Donner und 
Blitzen River that would be spanned by this route option is part of the agricultural irrigation program in the 
valley.   

For construction of the Interconnection Station (ICS), vegetation would be cleared and replaced with a gravel 
surface.  Impervious concrete pads would be installed for equipment.  While the total area for the ICS is 0.69 
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acre, the impervious surface area, which prevents infiltration of precipitation and increased run-off would be 
less than that amount.  Gravel surfaces are more permeable than concrete; however, the loss of vegetation 
reduces interception of precipitation.  The small area of the impervious survace of the ICS relative to the total 
area of the Donner und Blitzen watershed would result in local effects only.  In addition, the ICS is not 
located adjacent to any stream.  

Table 3.2-3 Water Bodies Crossed by Alternative B: West Route 

Water Body Type 

Kiger Creek Perennial stream 

Tributary to Kiger Creek in Wildcat Canyon Intermittent stream 

Cucamonga Creek Perennial stream 

McCoy Creek Perennial stream 

Tributary to McCoy Creek Intermittent stream 

South Swamp Canal Intermittent stream 

Grain Camp feeder ditch Intermittent ditch/canal 

Donner und Blitzen River Perennial stream 

Unnamed Canal Intermittent ditch/canal 

 

New gravel access roads would be constructed while some existing roads would be widened to 20 to 22 feet.  
New and widened access roads on public lands would include a permanent 40-foot wide ROW to 
accommodate construction, drainage improvements, snowplowing and shoulder work.  Approximately 30.64 
miles of access roads would be needed for access during construction and for long-term maintenance of the 
Alternative B transmission line.  An existing access road would cross a perennial stream, Cucamonga Creek 
and an improved road would cross an intermittent tributary to the Donner und Blitzen River (Figures 3.2-2 to 
3.2-12 Stream Crossing Maps).  These crossings would occur over existing bridges.   

New roads would not be paved with impervious surfaces, but would be cleared and graded.  Permanent effects 
would include reduced interception and infiltration of precipitation.  In addition, the grading and construction 
of roads has the potential to increase erosion near and in stream channels.  Any disturbance of the existing 
road that will be used near Cucamonga Creek may increase sediment input, which would exacerbate the 
sediment impairment already present in the creek (see Section 3.2.2.4 Water Quality).  Road encroachment 
could also reduce the sinuosity of the creek if the roadbed impinges on the stream’s ability to meander across 
the valley floor.  The potential effects would be minimized by project design features and BMPs described in 
Chapter 2. 

TEMPORARY EFFECTS 
Temporary effects may occur during installation of the Alternative B transmission line poles, ICS, new and 
widened access roads, and other project features.  Trampled vegetation and surface disturbance from 
tensioning sites, laydown sites and downguys may lead to increased run-off and sediment delivery to streams.  
At each pole location, a hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 
feet using power augers or excavators or both.  Minimum water tables in the western end of the Alternative B 
transmission line range from 45 inches to greater than six feet.  During times of seasonal flooding, digging 
below the water table could introduce sediment into subsurface or surface waters.  In addition, potential spills 
to ground water during construction may occur from equipment fueling or storage.  Potential spills during 
construction would be prevented and controlled through standard construction practices.  
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The resulting effects to surface and ground water would be minimized through standard construction Best 
Management Practices (BMPs).  These BMPs are described in the Plan of Development for the transmission 
lines (CEP 2009), in accordance with the ODEQ Erosion and Sediment Control Manual.  In addition, an 
Erosion and Sediment Control Plan would be developed and implemented for the Project as required by the 
ODEQ National Pollutant Discharge and Elimination System Stormwater Discharge Permit (ODEQ 2005) 
and pursuant to Oregon Revised Statutes 468B.050 and Section 402 of the Federal Clean Water Act.  The 
BMPs are described in Chapter 2.  

Temporary effects to water resources would also occur where a 1.35 mile long segment of the existing 24.9-
kV distribution line would be buried in a six-foot deep trench within the existing distribution line ROW, 
parallel to South Diamond Lane, east of Highway 205.  The excavation of the trench could introduce sediment 
to surface waters during rain events or if groundwater is present in the trench.  If pumping groundwater out of 
the trench is necessary, sediment-laden water would be controlled through the use of sediment barriers, hay-
bale structures, or filter bags at a controlled rate to prevent sedimentation.  Additional precautions to avoid 
impacts from dewatering operations include those described in Chapter 2. 

Where the relocated distribution line would cross the Donner und Blitzen River and the Buena Vista Canal, 
directional boring methods would be used (Kane, Marl.  2010.  Personal communication, January 8).  This 
method involves drilling a pilot hole under the waterbody and banks, then enlarging the hole through 
successive ream borings.  Depending on the angle of approach of the pipeline alignment to the water crossing, 
a temporary work area may need to be cleared.  This method generally reduces effects to the water body 
banks, bed, and water quality.  The distribution line burial also crosses two intermittent water courses: Center 
Canal and an unnamed stream (Figures 3.2-2 to 3.2-12).  These would be crossed by trenching through the 
water courses when they are dry.  If groundwater is encountered and must be pumped out of the trench the 
BMPs described in Chapter 2 would be applied.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  The second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas previously affected by installation of the initial line.  Most effects 
from installation of the second circuit would be temporary and similar to those described above.  Temporary 
effects would be associated primarily with the use of temporary laydown areas and pulling/tensioning sites.  
Trampled vegetation and surface disturbance at these locations may lead to increased run-off and sediment 
delivery to streams.  During times of seasonal flooding, digging below the water table could introduce 
sediment into subsurface or surface waters.  In addition, potential spills to ground water during construction 
may occur from equipment fueling or storage.  Potential spills during construction would be prevented and 
controlled through standard construction practices.  

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 

South Diamond Lane Route Option   

PERMANENT EFFECTS 
The South Diamond Lane Option of Alternative B would be approximately 4.59 miles long and would reduce 
the overall length of the transmission line by 0.62 mile.  This route option would require a total of 513.82  
acres of ROW from the Echanis substation to the tie-in with the HEC 115-kV line.  This route option would 
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cross four perennial streams, three intermittent streams, and three intermittent canals (Table 3.2-4 and Figures 
3.2-2 to 3.2-12).   

Table 3.2-4 Water Bodies Crossed by Alternative B: South Diamond Lane Option 

Water Body Type 

Kiger Creek Perennial stream 

Tributary to Kiger Creek in Wildcat Canyon Intermittent stream 

Cucamonga Creek Perennial stream 

McCoy Creek Perennial stream 

Tributary to McCoy Creek Intermittent stream 

South Swamp Canal Intermittent stream 

Donner und Blitzen River Perennial stream 

Center Canal Intermittent ditch/canal 

Buena Vista Canal Intermittent ditch/canal 

Unnamed Canal Intermittent ditch/canal 

 

From the Echanis substation to the tie-in with the HEC 115-kV line, approximately 192 towers would be 
needed for this option.  The ROW would be cleared of vegetation only as is needed and the pole locations 
would be selected to avoid riparian areas and water bodies.  The pole spans are sufficient to keep towers out 
of the stream areas. 

Approximately 1.04 miles, or four percent, of the transmission line would cross through 100-year floodplain.  
Approximately 40 percent crosses areas of minimal floodplains and the remainder through areas of 
undetermined flooding (see Figure 3.2-1 Flood Hazard Map above).  As described for Alternative B, the 100-
year flood zone around the Donner und Blitzen River crossed by this route option is part of the agricultural 
irrigation program in the valley.  Fields are flooded through contour ditches; however, flows are sufficiently 
slow that erosion would not occur around the bases of any poles in meadow habitat.  In addition the layout of 
the transmission line would be designed to minimize infringement of irrigated meadows (Kane, Marl.  2009, 
personal communication, November 2009).   

The South Diamond Lane Route Option of Alternative B would incorporate the same procedures for the 0.69 
acre area of the ICS construction as the Alternative B-Proposed Action.  Reduced infiltration from impervious 
and cleared areas would cause local effects only.  Potential spills to ground water during construction would 
be prevented and controlled through standard construction practices. 

Access roads constructed or improved for the South Diamond Lane Route Option would the same as those 
described for Alternative B.  Potential effects and methods used to minimize and avoid such effects would be 
the same as described for Alternative B. 

TEMPORARY EFFECTS 
Temporary effects may occur during construction of the South Diamond Lane Option.  At each pole location, 
a hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 feet using power augers 
or excavators or both.  Minimum water tables during seasonal high water in the western end of the 
transmission line range from six inches to greater than six feet.  During times of seasonal flooding, digging 
below the water table could introduce sediment into subsurface or surface waters.  In addition, trampled 
vegetation and surface disturbance from tensioning sites, laydown sites and downguys may lead to increased 
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run-off and sediment delivery to streams.  The resulting effects to surface and ground water would be 
minimized through the standard construction BMPs described for Alternative B in Chapter 2.   

Temporary effects to water resources would also occur where a 1.35 mile long segment of the existing 24.9-
kV distribution line would be buried in a six-foot deep trench within the existing distribution line ROW, 
parallel to South Diamond Lane, east of Highway 205.  The effects would be the same as those described for 
Alternative B and the BMPs used to minimize effects are described in Chapter 2.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and similar to those described above.  

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 

Hog Wallow Route Option 

PERMANENT EFFECTS 
The Hog Wallow Route Option of Alternative B would be approximately 2.84 miles long and would reduce 
the overall length of transmission line by 0.19 mile.  This route option would require a total of 528.36 acres of 
ROW from the Echanis substation to the tie-in.  The Hog Wallow Route Option crosses four perennial 
streams, two intermittent streams, and two intermittent canals (Table 3.2-5 and Figures 3.2-2 to 3.2-12).  
From the Echanis substation to the tie-in, approximately 198 towers would be needed for this option.  The 
ROW would be cleared of vegetation only as is needed and the pole locations would be selected to avoid 
riparian areas and water bodies.  The pole spans are sufficient to keep towers out of the stream areas.   

Approximately 0.4 miles, or one percent, of the transmission line from the Echanis substation to the tie-in 
would cross areas designated as 100-year floodplain.  Approximately 43 percent crosses areas of minimal 
floodplains and the remainder through areas of undetermined flooding (see Figure 3.2.2-1 Flood Hazard 
Map).  As described for Alternative B, the 100-year flood zone around the Donner und Blitzen River that 
would be spanned by this route option is part of the agricultural irrigation program in the valley.   

Table 3.2-5 Water Bodies Crossed by Alternative B: Hog Wallow Option 

Water Body Type 

Kiger Creek Perennial stream 

Tributary to Kiger Creek in Wildcat Canyon Intermittent stream 

Cucamonga Creek Perennial stream 

McCoy Creek Perennial stream 

Tributary to McCoy Creek Intermittent stream 

Grain Camp feeder ditch Intermittent ditch/canal 

Donner und Blitzen River Perennial stream 

Unnamed Canal Intermittent ditch/canal 
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The Hog Wallow Route Option of Alternative B would incorporate the same procedures for the 0.69 acre ICS 
construction as the Alternative B.  Reduced infiltration from impervious and cleared areas would cause local 
effects.  Potential spills to ground water during construction would be prevented and controlled through 
standard construction practices. 

Access roads constructed or improved for the Hog Wallow Route Option would the same as those described 
for Alternative B.  Potential effects and methods used to minimize and avoid such effects would be the same 
as described for Alternative B. 

TEMPORARY EFFECTS 
Temporary effects may occur during construction of the Hog Wallow Route Option.  At each pole location, a 
hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 feet using power augers 
and/or excavators.  Minimum water tables during seasonal high water in the western end of the transmission 
line range from 18 inches to greater than six feet.  During times of seasonal flooding, digging below the water 
table could introduce sediment into subsurface or surface waters.  In addition, trampled vegetation and surface 
disturbance from tensioning sites, laydown sites and downguys may lead to increased run-off and sediment 
delivery to streams.  The resulting effects to surface and ground water would be minimized through the 
standard construction BMPs described in Chapter 2.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and similar to those described above.  

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 

115-kV Transmission Line Option   

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would be a reduced capacity design constructed along the 
transmission line alignments described above for Alternative B – West Route and the South Diamond Lane 
and Hog Wallow Route Options.  The 115-kV Transmission Line Option would have one 115-kV 3-
conductor circuit instead of two.  The 115-kV Option would require the same pole heights, pole spacing, 
ROW widths, construction methods, interconnection points, and access requirements as the 230-kV routes.   

The permanent and temporary effects to surface water, groundwater and floodplains from this option would 
be the same as those presented above for Alternative B and the two route options except that there would only 
be one line strung on the poles, there would not be the temporary impacts from the phased construction of 
adding a future circuit..  Operation and maintenance activities would be the same as described for Alternative 
B and the two route options above. 

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 
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3.2.3.4 Alternative C – North Route 

PERMANENT EFFECTS 
The proposed 230-kV line transmission line for Alternative C – North Route would extend 45.95 miles from 
the proposed substation at the Echanis site to the proposed Interconnection Station near Crane.  Alternative C 
would require 834.71 acres for the 150 foot ROW. 

As described for Alternative B, the ROW would be cleared of vegetation only as is needed and would be 
chemically treated only if required as a condition of permit approval.  The transmission line for the 
Alternative C-North Route makes seven crossings: three perennial streams (Kiger Creek is crossed twice) and 
three intermittent streams (Table 3.2-6 and Figures 3.2-2 to 3.2-12).  Assuming an average span distance of 
800 feet, approximately 312 transmission line poles would be required for Alternative C.  The pole locations 
would be selected to avoid riparian areas and water bodies and the spans would be sufficient to keep towers 
out of the stream areas.   

No part of the transmission line would cross a 100-year floodplain, nine percent would cross areas of minimal 
flooding, and the remainder would cross areas of undetermined flooding (see Figure 3.2-1 Flood Hazard Map 
above).   

Table 3.2-6 Water Bodies Crossed by Alternative C 

Water Body Type 

Kiger Creek Perennial stream 

Tributary to Kiger Creek in Wildcat Canyon Intermittent stream 

Swamp Creek Perennial stream 

Riddle Creek Perennial stream 

Unnamed Stream in Adobe Flats area Intermittent stream 

Unnamed Stream in Adobe Flats area Intermittent stream 

 

The ICS site adjacent to the HEC 115-kV line near Crane would be cleared of vegetation and replaced with a 
gravel surface for a total area of disturbance of 0.69 acre, with impervious surfaces covering only a small 
portion of that area.  Impervious surfaces prevent infiltration of precipitation and increase run-off.  Gravel 
surfaces are more permeable than concrete; however, the loss of vegetation reduces interception of 
precipitation.  Reduced infiltration from impervious and cleared areas would cause local effects.  Potential 
spills to ground water during construction would be prevented and controlled through standard construction 
practices. 

A total of approximately 23.98 miles of access roads would be required under Alternative C.  Construction for 
new or improved access roads would not occur within 100 feet of any streams.  In addition, none of the 
improved or constructed access roads cross 100-year floodplains (Figures 3.2-2 to 3.2-12 Stream Crossing 
Maps).   

Roads would not be paved with impervious surfaces, but would be cleared and graded (see Chapter 2 for a 
discussion of gravel installation).  Permanent effects would include reduced interception and infiltration of 
precipitation.  Existing roads in use near Swamp Creek may introduce additional sediment which could 
exacerbate the sediment impairment already present in Swamp Creek and Riddle Creek (see Section 3.2.2.4 
Water Quality).  These potential effects would be minimized by the design features described for Alternative 
B in Chapter 2.   
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TEMPORARY EFFECTS 
Temporary effects may occur during installation of the Alternative C transmission line.  At each pole location, 
a hole approximately 30 inches in diameter would be excavated to a depth of 20 to 30 feet using power augers 
and/or excavators.  Minimum water tables in the western end of the Alternative C transmission line alignment 
range from 39 inches to greater than six feet.  During times of seasonal flooding, digging below the water 
table could introduce sediment into subsurface or surface waters.  In addition, trampled vegetation and surface 
disturbance from tensioning sites, laydown sites and downguys may lead to increased run-off and sediment 
delivery to streams.  The resulting effects to surface and ground water would be minimized through the 
standard BMPs described for Alternative B in Chapter 2. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and similar to those described above.  

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed. 

115 k-V Transmission Line Option  

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would be a reduced capacity design constructed along the 
transmission line alignments described above for Alternative C – North Route.  The 115-kV Transmission 
Line Option would have one 115-kV 3-conductor circuit instead of two.  The 115-kV Option would require 
the same pole heights, pole spacing, ROW widths, construction methods, interconnection points, and access 
requirements as the 230-kV routes.   

The permanent and temporary effects to surface water, groundwater and floodplains from this option would 
be the same as those presented above for Alternative C except that there would only be one line strung on the 
poles, so there would not be the temporary impacts from the phased construction of adding a future circuit.  
Operation and maintenance activities would be the same as described for Alternative C. 

MITIGATION 
No additional mitigation beyond the project design features and best management practices described in 
Chapter 2 would be needed.   

3.2.3.5 Residual Effects after Mitigation 

Residual effects related to the proposed action that would occur during construction would include increased 
stream sedimentation.  Residual effects that would last at least as long as the life of the project (an expected 
40 years) would include changes to creek beds and floodplain encroachment.  

3.2.3.6 Summary Comparison of Alternatives 

The effect to water resources from development of the Echanis wind development, primary access road, and 
each alternative, is summarized in Table 3.2-7.    
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Table 3.2-7 Summary of Effects - Water Resources  

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route 
(Proposed Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  
Route Option 

Alternative C 
North Route 

Under the No Action 
Alternative, the Project 
components would not 
be constructed and 
access roads would not 
be improved or 
constructed.  Water 
resources would 
continue to be affected 
by current use, 
including :  

Irrigation for dryland 
grazing 

Numerous canals that 
would continue to divert 
surface water.  

Irrigation returns would 
continue to be impaired 
with sediment, excess 
nutrients or high 
temperatures. 

Permanent access 
roads that are currently 
in place. 

Main access road to the 
Echanis site would cross 
water bodies in nine 
locations, including Kiger 
Creek (once by bridge),  Mud 
Creek (3 times), an 
intermittent tributary to Mud 
Creek (2 times), and an 
intermittent tributary to Kiger 
Creek (3 times). 

Temporary effects could 
include sedimentation in 
streams adjacent to areas of 
construction.  

 

Route would cross 
four perennial 
streams, five 
intermittent streams, 
and two intermittent 
canals 

Approximately 0.41 
mile of the 
transmission line 
would cross 100-year 
floodplain 

Increased runoff due 
to roads and 
impervious surfaces 
resulting in greater 
flooding or erosion 

 

Route would cross 
four perennial 
streams, three 
intermittent streams, 
and three intermittent 
canals 

Approximately 1.04 
miles of the 
transmission line 
would cross 100-
year floodplain.   

Increased runoff due 
to roads and 
impervious surfaces 
resulting in greater 
flooding or erosion 

 

Route would cross 
four perennial 
streams, two 
intermittent 
streams, and 2 
intermittent canals 

Approximately 0.4 
mile would cross 
100-year floodplain  

Increased runoff 
due to roads and 
impervious 
surfaces resulting 
in greater flooding 
or erosion 

 

Route would cross four 
perennial and 3 intermittent 
stream crossings (Kiger Creek 
is crossed twice) 

Increased runoff due to roads 
and impervious surfaces 
resulting in greater flooding or 
erosion 
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3.3 VEGETATION, SPECIAL-STATUS PLANT SPECIES, AND NOXIOUS WEEDS 
This section presents information on the existing environment and potential effects from the Project, and 
proposes mitigation of Project effects to vegetation, special-status plant species, and noxious weeds in the 
Project Area.  Potential effects from the Project include permanent and temporary effects to native vegetation 
communities from vegetation removal, trampling, and treatments for noxious weeds.  One or more special-
status plant species could be affected by Project construction and operation if such species are present in 
proposed construction areas.  The Proposed Action (including the two options of the Proposed Action), the 
Alternatives and the No Action Alternative were evaluated as part of this analysis.   

3.3.1 Methodology 

The evaluation was conducted using BLM planning documents, project-specific field studies, digital data 
sources, and previously conducted studies.  Sources reviewed included: 

• Proposed Three Rivers Resource Management Plan and Final Environmental Impact Statement (BLM 
1991) 

• Three Rivers Resource Management Plan, Record of Decision, and Rangeland Program Summary (BLM 
1992). 

• Noxious Weed Management Program Environmental Assessment (BLM 1998). 

• Decision Record/Finding of No Significant Impact for Noxious Weed Management Program (BLM 
1998). 

• Andrews Management Unit Record of Decision and Resource Management Plan (BLM 2005) 

• Steens Mountain Cooperative Management and Protection Area Record of Decision and Resource 
Management Plan (BLM 2005). 

• BLM Current Vegetative Cover, mapped from 1984 to 1991 as part of the Ecological Site Inventory (ESI) 
for the Burns District (BLM 2003). 

• Oregon Natural Heritage Information Center Ecological Systems Map of Oregon, which links previous 
GAP vegetation coverages to the National Vegetation Classification System.  (ONHIC 2008). 

• Echanis Wind Project Special Status Plant Surveys, Summer 2008 (draft) (NWC 2008). 

• Echanis Transmission Line (West Alternate) Wildlife Habitat Mapping, Harney County, Oregon (NWC 
2010a). 

• Echanis Transmission Line (West Alternate) 2009 Special Status Plant Species Investigation, Harney 
County, Oregon (NWC 2010b). 

The analysis in this section was based on information in the Plan of Development (POD) for the transmission 
line project (Columbia Energy Partners [CEP] 2009) and the Application for Conditional Use Permit for the 
Echanis Wind Farm (CEP 2007), along with supplemental information provided through personal 
communications with representatives of CEP.   

Project-specific vegetation mapping was completed only for Alternative B – West Route, data from two other 
sources were used to categorize the vegetation at the Echanis site and the other transmission line alternatives.  
BLM vegetation data were used for much of this area (BLM 2003).  Where the alternatives cross areas that 
are not included in the Project surveys or in the BLM data, the most recent available data from the Oregon 
GAP program were used (ONHIC 2008).  Because these sources mapped vegetation with different approaches 
(from aerial interpretation only to comprehensive foot surveys), at different scales (from 640-acre sections to 
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units less than one acre) and with correspondingly different accuracy quantification of dominance percentages 
is not possible.  Additionally, the data were developed, and in some cases, revised, over a period of 25 years.  
Appendix B shows how these data sets were incorporated into the vegetation types described in this section.  
Nomenclature is after Mansfield (2000), with various other sources used for species not covered in his 
treatment. 

For the purposes of this analysis, the Project area was defined to include the area within the 150-foot wide 
transmission line ROW and all areas affected by the construction and operation of the transmission line, 
access roads, interconnection stations, substations, turbine towers, power collection systems, and other 
permanent and temporary project features, including temporary laydown areas and tensioning sites.   

The analysis in this section also considered comments received from the public during the EIS scoping 
process.  In general, comments from local organizations and private citizens related to vegetation, special-
status plant species and noxious weeds focused on the following key issues: 

• Vegetation disturbance and subsequent invasion by nonnative plant species, particularly from access road 
development. 

• Chemicals used to treat noxious weeds. 

• Effects to rare plants. 

3.3.2 Affected Environment 

This section presents a summary of the vegetation, special-status plant species, and noxious weed issues for 
the entire Project Area.  The affected environments for the Proposed Action and Alternative Actions are 
presented together due to their proximity and shared characteristics. 

3.3.2.1 Vegetation 

The Project lies at the northern end of the Northern Great Basin and Range ecoregion (Thorson, et al.  2003), 
most of the drainages flow to internal basins.  The Echanis Wind Energy Project is located on private land on 
Steens Mountain.  The transmission line alternatives cross hills and lava beds, descending to the valley floors.  
Vegetation on the Echanis site and along the transmission line alternatives includes grasslands, shrublands, 
woodlands, riparian and wetland communities, barren (sparsely vegetated) lands, agricultural land, and 
developed areas. 

The distribution of each vegetation type for the Echanis Wind Farm and for the transmission line alternatives 
are provided in Figures 3.3-1a through 3.3-1k , and acreages are discussed in Section 3.3.3.  However, much 
of the vegetation in the ROW and on the Echanis Project site would be unaffected by the Project.  For each 
vegetation type, the transmission line alternatives on which it occurs are indicated, as well as whether or not it 
was mapped at the Echanis Wind Farm site.  Due the scale of some of the vegetation data, it is possible that 
stands of a vegetation type that are smaller than the mapping limits may be present on an Alternative Action 
where that vegetation type is not indicated.   
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Figure 3.3-1a Vegetation Along the Transmission Line ROWS, Unit 1 of 11. 
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Figure 3.3-1b Vegetation Along the Transmission Line ROWS, Unit 2 of 11.   
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Figure 3.3-1c Vegetation Along the Transmission Line ROWS, Unit 3 of 11.   
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Figure 3.3-1d Vegetation Along the Transmission Line ROWS, Unit 4 of 11.   
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Figure 3.3-1e Vegetation Along the Transmission Line ROWS, Unit 5 of 11.   
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Figure 3.3-1f Vegetation Along the Transmission Line ROWS, Unit 6 of 11.   
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Figure 3.3-1g Vegetation Along the Transmission Line ROWS, Unit 7 of 11.   
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Figure 3.3-1h Vegetation Along the Transmission Line ROWS, Unit 8 of 11.   
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Figure 3.3-1i Vegetation Along the Transmission Line ROWS, Unit 9 of 11.   
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Figure 3.3-1j Vegetation Along the Transmission Line ROWS, Unit 10 of 11.   
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Figure 3.3-1k Vegetation Along the Transmission Line ROWS, Unit 11 of 11.   



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.3-14 

Upland Vegetation 

NATIVE GRASSLAND 
Grassland communities are the most extensive habitat type within the Project area, where they occur in a 
variety of landscape settings.  These include relatively steep canyon slopes with talus/escarpment, gently 
sloped draws, and upland flats, where they often grade into adjacent shrub-steppe and dwarf shrub-steppe 
habitats.  Native grassland occurs along Alternative B In addition to the mapped grassland, substantial 
amounts of native grassland occur as small patches finely intermixed within areas dominated by extensive 
shrub-steppe and juniper woodlands along Alternative B.  Due to mapping scale constraints, these 
occurrences could not be mapped at the scale of these efforts (NWC 2010a). 

Native perennial grasslands are characterized by a relatively consistent, high percent cover of bluebunch 
wheatgrass, Sandberg’s bluegrass, usually with some amount of needlegrass (Achnatherum sp.), prairie 
Junegrass (Koeleria cristata) and California brome (Bromus carinatus) (NWC 2010a, Johnson and O’Neil, 
2001).  The forb layer is diverse but lupines (Lupinus spp.), sandwort (Arenaria spp.), hawksbeards (Crepis 
spp.), yarrow (Achillea millefolium) and several lomatiums (Lomatium spp.) are consistent elements.  In the 
Project area, this vegetation type occurs on all transmission line alternatives and at the Echanis site (Figure 
3.3-1). 

EXOTIC ANNUAL GRASSLAND 
Exotic annual grasslands within the Project area have developed as the result of past agricultural disturbance 
and/or intensive domestic livestock use, often compounded by the effects of wildfire.  This category includes 
lands mapped as “Exotics” in the Oregon GAP data.  These grasslands are vegetated primarily by exotic 
grasses and forbs such as cheatgrass (Bromus tectorum), bulbous bluegrass (Poa bulbosa), prickly lettuce 
(Lactuca serriola), pepperweeds (Lepidium spp.), tall tumble mustard (Sisymbrium altissimum), and a variety 
of other non-native, invasive species (NWC 2010a).  Exotic annual grassland occurs on all transmission line 
alternatives, but not at the Echanis site (Figure 3.3-1). 

BIG SAGEBRUSH STEPPE 
Big sagebrush vegetation is extensive in the Project area and can include both mountain big sagebrush 
(Artemisia tridentata ssp.  vaseyana) and Wyoming big sagebrush (Artemisia tridentata ssp.  wyomingensis) 
communities (NWC 2010a, Kagan, et al.  1999). Mountain big sagebrush dominates at montane and subalpine 
elevations where it occurs in nearly all slope positions, especially on sites with deeper soils and southerly 
aspects.  Wyoming big sagebrush communities occur more commonly at lower elevations and on shallower, 
drier soils.  All big sagebrush communities often intergrade into adjacent aspen and juniper woodlands.  
Structurally, these habitats are dominated by 2 to 6 foot (0.75 to 2 meters) tall, widely-spaced sagebrush, 
scattered green rabbitbrush (Ericameria viscidiflora) and a well-developed, diverse understory of perennial 
bunchgrasses and forbs.  Among the most common forbs and grasses are needlegrasses (Achnatherum spp.), 
bluebunch wheatgrass (Pseudoroegneria spicata), lupines (Lupinus spp.), paintbrushes (Castilleja spp.), 
lomatiums (Lomatium spp.), common yarrow (Achillea millefolium), hawksbeards (Crepis spp.), common 
yampah (Perideridia gairdneri ssp.  borealis).  In the Project area, this vegetation type occurs on all 
transmission line alternatives and at the Echanis site (Figure 3.3-1), and occupies the largest acreage on all 
alternatives. 

DWARF SHRUB-STEPPE 
Dwarf shrub-steppe generally occurs on shallow basalt soil and rocky conditions at scattered locations in 
eastern Oregon.  Generally, this vegetation type is a component of a big sagebrush-sagebrush steppe mosaic 
(Kagan, et al.  1999).  Dominant shrub species in this community are generally less than 20 inches high and 
include low sagebrush (Artemisia arbuscula), rigid sagebrush (Artemisia rigida), and silver sagebrush 
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(Artemisia cana).  Big sagebrush and bitterbrush are occasional in this community.  Short grasses provide 
most of the herbaceous cover, particularly Sandberg’s bluegrass (Poa secunda), cheatgrass, bottlebrush 
squirreltail (Sitanion hystrix), bluebunch wheatgrass, Idaho fescue (Festuca idahoensis) and onespike oatgrass 
(Danthonia unispicata), although both annual and perennial forbs such as cous (Lomatium cous), serrate 
balsamroot (Balsamorhiza serrata), and Oregon bitterroot (Lewisia rediviva) also are common (Kagan, et al.  
1999; Johnson and O’Neil, 2001).  In the Project area, this vegetation type occurs on all transmission line 
alternatives and at the Echanis site (Figure 3.3-1).   

RABBITBRUSH STEPPE 
Rabbitbrush steppe is an early seral stage of sagebrush communities and occupies disturbed areas such as 
burns, as well as naturally disturbed areas such as washes, sand dunes, and talus slopes (Tirmenstein 1999a, 
1999b), Dominant shrub species are various rabbitbrushes, including common rabbitbrush (Ericameria 
nauseosa) and green rabbitbrush.  Typical grass species include Sandberg’s bluegrass, cheatgrass, bottlebrush 
squirreltail, bluebunch wheatgrass, and Idaho fescue (BLM 2003).  In the Project area, this vegetation type 
occurs only on Alternative C (Figure 3.3-1). 

SALT DESERT SHRUB 
Salt desert shrub communities are found primarily in playas formed by ephemeral lakes, although smaller 
patches are scattered throughout southeastern Oregon (Kagan, et al 1999).  Dominant species vary according 
to the salinity and the extent of seasonal flooding.  Black greasewood (Sarcobatus vermiculatus) and winterfat 
(Krascheninnikovia lanata) dominate the most saline areas.  In areas with better drainage, dominant species 
include shadscale (Atriplex confertifolia), hopsage (Grayia spinosa), budsage (Artemisia spinescens), 
Mormon tea (Ephedra viridis), common rabbitbrush, saltbush (Atriplex nuttallii) and red sage (Kochia 
americana).  In the Project area, this vegetation type occurs on all transmission line alternatives, but not at the 
Echanis site (Figure 3.3-1). 

JUNIPER WOODLAND 
Juniper woodlands are also a major habitat element of the Project area.  They are most prevalent on upland 
flats, slopes with at least some west to south aspect, and at lower elevations; all factors contributing to 
relatively arid conditions (NWC 2010a, Kagan, et al.  1999).  Juniper woodlands often grade ecotonally into 
more xeric sagebrush steppe and more mesic riparian and aspen habitats.  They are comprised largely of 
sparse western juniper (Juniperus occidentalis) cover of varying age.  The understory is frequently dominated 
by big sagebrush but with cover of native perennial bunchgrasses (including bluebunch wheatgrass, 
Sandberg’s bluegrass, needlegrasses and California brome) and a diverse forb layer (pussytoes [Arenaria 
spp.], common yarrow, paintbrushes, and lupines as some of the most common).  Cheatgrass and bottlebrush 
squirreltail are both typical and dominant in the herbaceous understory on overgrazed or disturbed sites 
(Kagan, et al.  1999).  In some locations, curl-leaf mountain mahogany (Cercocarpus ledifolius) is common in 
a narrow strip along upper slope breaks.  Most of the juniper woodlands along Alternative B are younger 
stands that have encroached upon native grasslands and shrub-steppe as a result of fire suppression (NWC 
2010a) and grazing practices (Kerr and Salvo 2007), and this is likely to be the case for the Alternative C as 
well.  In the Project area, this vegetation type occurs on all transmission line alternatives and at the Echanis 
Wind Farm (Figure 3.3-1).   

QUAKING ASPEN 
Quaking aspen communities form a subalpine belt on Steens Mountain in southern Oregon (Johnson and 
O’Neil, 2001).  Aspen typically forms one to may clusters of trees, with larger trees toward the center of each 
cluster.  While this vegetation community is relatively uncommon in most of Oregon, it dominates sheltered 
and mesic sites on Steens Mountain between 6,500 and 7,500 feet (Mansfield 2005).  Quaking aspen (Populus 
tremuloides) is the characteristic tree in this habitat.  On Steens Mountain, quaking aspen communities do not 
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include the various conifer species that are associated with this community elsewhere.  Snowberry 
(Symphoricarpos sp.) is the most common dominant shrub, and Scouler’s willow (Salix scouleriana) and 
serviceberry may be abundant.  On mountain slopes, antelope bitterbrush, mountain big sagebrush, low 
sagebrush and curl-leaf mahogany often occur adjacent to, or within these woodland habitats.  In some stands 
without shrubs, common grasses include pinegrass (Calamagrostis rubescens), Idaho fescue, California 
brome and blue wildrye (Elymus glaucous).  Characteristic tall forbs include horsemint (Agastache spp.), 
aster (Aster spp.), senecio (Senecio spp.) and coneflower (Rudbeckia spp.).  Low forbs may include 
meadowrue (Thalictrum spp.), bedstraw (Galium spp.), sweet cicely (Osmorhiza sp.) and valerian (Valeriana 
spp.).  In the Project area, this vegetation type occurs at the Echanis site, but not on any of the transmission 
line route alternatives (Figure 3.3-1). 

ALPINE AND SUBALPINE 
The subalpine zone on Steens Mountain is atypical of mountains in the western United States because it does 
not support forests of subalpine conifers.  This may be due to isolation, the biology of seed-dispersing birds, 
or the effects of pre-historical burning by Native Americans (Mansfield 1995, 2000)  Vegetation in the 
subalpine and alpine zones of Steens Mountain consists of subalpine/alpine meadows or tundra, dominated by 
sedges, grasses, and forbs, as well as the quaking aspen forest described above.  In the Project area, this 
vegetation type occurs only on the Alternative B – South Diamond Lane Route Option (Figure 3.3-1). 

Riparian and Wetland Communities 

RIPARIAN MEADOW 
Riparian meadow occurs as small patches within deep soils kept saturated by perennially flowing water, 
whether streams or springs.  Vegetation is characterized by a dense graminoid layer of meadow grasses, 
sedges (Carex spp.) and rushes (Juncus spp.) along with lesser cover from a variety of forbs (NWC 2010a, 
Kagan, et al.  1999).  In the Project area, this vegetation type occurs on all transmission line alternatives and 
at the Echanis site (Figure 3.3-1). 

RIPARIAN SHRUB-WOODLAND 
Riparian shrub-woodlands cover is relatively limited along the Project alternatives, occurring only as narrow 
corridors along the bottoms of the various drainages.  This vegetation type occurs as finely interspersed 
patches of vegetation variably dominated by riparian forest and riparian shrub species (NWC 2010a).  
Woodland portions have an overstory consisting mostly of black cottonwood (Populus balsamifera ssp.  
trichocarpa), aspen and taller willows (Salix spp.).  Dominant shrub species include shrub willows, mountain 
alder (Alnus incana), elderberry (Sambucus nigra) and snowbrush ceanothus (Ceanothus velutinus var.  
velutinus).  Graminoid and forb cover is variable and diverse with a variety of wetland sedges, rushes and 
forbs represented.  Although it occurs only at limited locations, this vegetation type occurs on all transmission 
line alternatives and at the Echanis site (Figure 3.3-1). 

MARSHES, BOGS AND EMERGENT WETLANDS 
Desert wetlands in Oregon form in basins with flat terrain that do not drain externally.  Water from tributary 
streams and springs in valley floors forms shallow lakes that can range up to thousands of acres in extent.  
These lakes also may vary from nearly always dry to permanently flooded (USGS 2000).  Wetlands in the 
project area are discussed in more detail in Section 3.4.  In the Project area, this vegetation type occurs only 
on Alternative B – South Diamond Lane Route Option and on Alternative C (Figure 3.3-1). 
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LAKE/POND 
Scattered small ponds are present in the Project vicinity.  In the ponds surveyed along Alternative B, 
vegetation varies from shallow-water aquatics such as watermilfoil (Myriophyllum spp.) and pondweed 
(Potamogeton spp.) in open water, to wetland sedges, common spikerush (Eleocharis palustris), creeping 
buttercup (Ranunculus flammula) and creeping bentgrass (Agrostis stolonifera) in saturated soils along the 
pond margins (NWC 2010a).  In the Project area, this habitat type occurs along Alternative B (including route 
options), but not along Alternative C or at the Echanis site (Figure 3.3-1). 

Barren 

ESCARPMENT/TALUS 
Escarpments and talus have been mapped together in this analysis because these features tend to be closely 
associated and have similar wildlife use values.  Because the proposed transmission line alternatives cross a 
number of canyons of varying sizes, relatively small escarpment/talus patches are found at several places 
along the length of the alternatives.  Escarpments are comprised of rock outcroppings, usually with associated 
bands of poorly vegetated talus beneath.  Escarpment/talus habitats can harbor small, perched high-quality 
grassy patches dominated by bluebunch wheatgrass and Sandberg’s bluegrass and with occasional shrubs 
such as wax currant and big sagebrush (NWC 2010a).  Plant diversity and cover is generally quite low on 
escarpments and talus, but several rare plant taxa are associated with these rocky habitats.  In the Project area, 
this vegetation type occurs on all transmission line alternatives and at the Echanis site (Figure 3.3-1). 

DESERTS, PLAYAS AND ASH BEDS 
These cover types were mapped together and represent areas generally barren of vegetation.  Playas are 
barren, alkali flats formed by ephemeral lakes.  Playas are generally surrounded by salt desert shrub or big 
sagebrush steppe (Kagan, et al 1999).  Barren ash beds and sand dunes are also found in Harney Basin 
(Mansfield 2000).  In the Project area, this cover type occurs only on the Alternative B – South Diamond 
Lane Option and on Alternative C (Figure 3.3-1). 

LAVA FLOWS 
The laval flows cover type represents surface flows that are mostly unvegetated (Kagan, et al 1999).  Sparse 
vegetation on these flows in eastern Oregon may include big sagebrush and cheatgrass.  In the Project area, 
this cover type occurs only on Alternative B – South Diamond Lane Option (Figure 3.3-1). 

Agriculture 

Agricultural lands have been modified for crops or pastures and include cultivated cropland, orchards, 
vineyards, nurseries, improved and unimproved pastures, and associated scattered dwellings (Johnson and 
O’Neil, 2001).  Improved pastures are used to produce herbaceous plants for grass seed and hay and are one 
of the most common agricultural uses in Oregon, both with and without irrigation.  Common vegetation in 
improved pastures includes alfalfa, fescue and bluegrass.  Unimproved pastures include rangelands and exotic 
grasses, often with little or no active management such as irrigation or fertilization.  Grasses commonly 
planted in eastern Oregon pastures include crested wheatgrass (Agropyron cristatum), tall fescue (Festuca 
arundinacea), perennial bromes (Bromus spp.) and wheatgrasses (Elytrigia spp.).  Intensively grazed 
rangelands may also include exotic plant species such as Kentucky bluegrass (Poa pratensis) or tall oatgrass 
(Arrhenatherum elatius) (Johnson and O’Neil, 2001).  In the Project area, this vegetation type occurs on all 
transmission line alternatives, but not at the Echanis site (Figure 3.3-1). 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 

Disturbed and Developed Lands 

Alteration associated with developed lands ranges from rural to suburban to urban.  Native vegetation is 
replaced by impermeable surfaces, buildings and other structures, and horticultural plantings.  Rural 
development has less artificial surfaces than vegetative cover and may include areas of native vegetation.  
Suburban development is intermediate in the extent of man-made structures and surfaces, but has primarily 
horticultural vegetation, while urban development has limited vegetation that is usually entirely horticultural.  
In the Project area, this cover type occurs on all transmission line alternatives, but not at the Echanis site 
(Figure 3.3-1). 

3.3.2.2 Special-status Plant Species 

Several special-status plant species could potentially occur in the Project area (Table 3.3-1).  To date, Project 
surveys for special-status plant species have been conducted only on Alternative B and at the Echanis site.  
No federal or state-listed plant species were observed on the Echanis site.  Two ORNHIC List 3 species were 
reported in surveys along Alternative B.  There were two small populations of wheat sedge (Carex atherodes) 
and a smaller population of western whiteflower beardtongue (Penstemon pratensis) in wetlands where the 
proposed transmission line would cross the Malheur National Wildlife Refuge (MNWR) near its western 
terminus.  Both of these populations would be avoided, and no effects on these populations would be 
expected. 

Table 3.3-1 Special status Plant Species Potentially Occurring in the Project Area 

Common Name Scientific Name Status1 

Crenulate grape fern Botrychium crenulatum SC 

Dwarf evening-primrose Camissonia pygmaea SC 

Slender wild cabbage Caulanthus major var.  nevadensis SC 

Cusick’s buckwheat Eriogonum cusickii SC 

Prostrate buckwheat Eriogonum prociduum SC 

Disappearing monkeyflower Mimulus evanescens SC 

Playa phacelia Phacelia inundata SC, S 

Williams combleaf Polyctenium williamsiae SC 

Columbia yellow cress Rorippa columbiae S 

1  SC - Federal Species of Concern; S – BLM Oregon Sensitive Species 

Crenulate grape fern 

Crenulate grape fern is a federal species of concern.  This species occurs in scattered locations in Idaho, 
western Montana, western Wyoming, eastern Washington, eastern Oregon, Utah, Nevada, and eastern and 
southern California (FNA 1993).  This perennial fern is found in marshes and spring areas; at elevations from 
3,935 to 8,200 feet.  Although this species has been reported in Harney County (USDA 2010), it has not been 
reported along any of the transmission line alternatives or at the Echanis site to date. 

Dwarf evening-primrose 

Dwarf evening-primrose is a federal species of concern.  This species occurs primarily in the John Day 
Mountains of central Oregon, but its range extends to the base of Steens Mountain and into south-central 
Washington (Cronquist, et al.  1997).  Dwarf evening-primrose is found in sagebrush-steppe vegetation, in 
unstable soil or gravel in steep talus, or in dry, gravelly washes, sandy banks and roadcuts, at elevations from 
500 to 4,825 feet.  This annual evening-primrose flowers from May to June (Cronquist, et al.  1997).  This 
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species is found in eastern Oregon in Gilliam, Grant, Harney, and Wheeler counties (WNHP 1999), but has 
not been reported along any of the transmission line alternatives or at the Echanis site to date. 

Slender wild cabbage 

Slender wild cabbage is a federal species of concern.  This species occurs from Alpine County and the 
southern Modoc Plateau in California to northern and western Nevada and southeastern Oregon (Hickman 
1993).  This wild cabbage is found in several plant communities, including sagebrush, pinyon-juniper, 
ponderosa pine, fir, and aspen.  Often found on rocky slopes, slender wild cabbage occurs at elevations from 
4,900 to 10,420 feet (Holmgren, et al., 2005).  On Steens Mountain, this species is found in talus slopes on the 
lower east side of the mountain (Mansfield2000).  Slender wild cabbage can be either perennial or biennial, 
and flowers from May to July (Holmgren, et al., 2005).  The Project alternatives may be north of the range for 
this species, and it has not been reported along any of the transmission line alternatives or at the Echanis site 
to date. 

Cusick’s buckwheat 

Cusick’s buckwheat is a federal species of concern.  This species is endemic to eastern Oregon in scattered 
portions of Deschutes, Harney, Klamath, and Lake Counties (Mansfield 2000, FNA 2005).  This buckwheat is 
found in sagebrush and mixed grassland communities and montane coniferous woodlands, on volcanic flats at 
elevations from 4,265 to 4,925 feet.  This perennial species flowers from June to July (FNA 2005).  Cusick’s 
buckwheat has been reported from northern Harney County and its range may include Steens Mountain 
(Mansfield 2000).  However, it has not been reported along any of the transmission line alternatives or at the 
Echanis to date. 

Prostrate buckwheat 

Prostrate buckwheat is a federal species of concern.  This species includes two subspecies:  (Eriogonum 
prociduum var.  prociduum) and Pueblo Mountains wild buckwheat (Eriogonum prociduum var.  mystrium).  
The type variety occurs in Nevada, northeastern California, and Lake and Baker Counties, Oregon (FNA 
2005).  Pueblo Mountains wild buckwheat occurs in Idaho, Nevada, and the Oregon Canyon, Pueblo, Steens, 
and Trout Creek mountains of Harney County, Oregon.  This species is found in sagebrush, mixed grassland 
and pinyon juniper communities on volcanic, sandy, or gravelly slopes at elevations from 4,595 to 8,860 feet 
(FNA 2005).  Prostrate buckwheat is a perennial species that flowers from May to July.  This species has not 
been reported along any of the transmission line alternatives or at the Echanis site to date. 

Disappearing monkeyflower 

Disappearing monkeyflower is a federal species of concern.  This species occurs in the Modoc Plateau and 
Great Basin, from California, Nevada; and Oregon.  (BLM 2010).  This monkeyflower is found in the ecotone 
between the edge of the sagebrush-juniper shrub zone, and the semi-aquatic sedges near the water, along 
intermittent streams, or near the edges of small lakes and ponds, at elevations below 5,580 feet (BLM 2010, 
Mansfield 2000).  Disappearing monkeyflower is an annual species.  Habitat for this species is present along 
the Project alternatives, but this species has not been reported on any of the transmission line alternatives or at 
the Echanis site to date. 
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Playa phacelia 

Playa phacelia is a federal species of concern.  This species occurs in southeastern Oregon and northeastern 
California (Cronquist, et al., 1984; Mansfield 2000.).  This phacelia is found on alkali flats and on the margins 
of fluctuating lakes, sinks, and playas, at elevations from 4,800 – 6,400 feet (Cronquist, et al., 1984).  This 
annual phacelia flowers from June to July.  Habitat for this species may be present along the Project 
alternatives, but its presence has not been reported to date. 

Williams combleaf 

Williams combleaf is a federal species of concern and is a BLM sensitive species in Oregon.  This species 
occurs from Lassen and Mono Counties in California to Nevada and Oregon (CNPS 2010).  This combleaf is 
found in playas, alkali marshes, and vernal pools perched over siliceous volcanic bedrock at elevations from 
4,215 to 8,935 feet (CDFG 2010).  Williams combleaf is a perennial species that flowers from March to July 
(CNPS 2010).  Habitat for this species is present along Project alternatives, but its presence has not been 
reported to date. 

Columbia yellow cress 

Columbia yellow cress is a BLM sensitive species in Oregon.  This species occurs in southern Washington, 
Oregon, and the Modoc Plateau in northern California (Holmgren, et al., 2005; Mansfield 2000).  This cress is 
found in moist locations along ponds, lakes, streams, and ditches (Holmgren, et al., 2005).  This perennial 
cress flowers in July (Holmgren, et al., 2005).  Columbia yellow cress is found on the Malheur Lake shoreline 
in the vicinity of Alternative C.  This species could occur along streams or wet meadows on the transmission 
line alternatives, but its presence has not been reported to date. 

3.3.2.3 Noxious Weeds 

Many exotic plant species are found within the Project area, but only a portion of these are considered to be 
noxious weeds.  The Oregon Department of Agriculture’s Noxious Weed Control Program maintains a list of 
Noxious Weeds that are scheduled for control in Oregon (ODA 2009b).  Infestations of “A” designated weeds 
are subject to eradication or intensive control when and where found.  Treatment of “B” designated weeds is 
limited to intensive control at the state, county or regional level as determined on a site specific, case-by-case 
basis.   

A list of noxious weed species that are of particular concern to the BLM (Burns District Office) is provided in 
Table 3.3-2.  Three of these species have been reported along various transmission line alternatives: Canada 
thistle (Cirsium arvense), bull thistle (Cirsium vulgare), and perennial pepperweed (Lepidium latifolium).  An 
additional “B” designated species, kochia (Kochia scoparia), has also been reported to be present along the 
transmission line alternatives.More occurrences may be found when additional surveys are completed.  The 
noxious weed species most prevalent in the vicinity of the project include: Canada thistle, bull thistle, Scotch 
thistle (Onopordum acanthium) and perennial pepperweed.  Some of the roads in the vicinity of the project 
contain whitetop (Cardaria draba), and medusahead rye (Taeniatherum caput-medusae) is also present in the 
vicinity and could spread into areas disturbed by project activities (Meinick per.  com.  2010).  Medusahead 
rye is the Burns District’s priority weed species (Meinick per.  com.  2010).  This species poses the greatest 
risk for spread into any newly disturbed areas (Meinick per com.  2010).   
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Table 3.3-2 Noxious Weed Species Potentially Occurring in the Project Area 

Common Name1 Scientific Name1 Rating 

Russian knapweed Acroptilon repens B 

Whitetop Cardaria draba B 

Musk thistle Carduus nutans B 

Spotted knapweed Centaurea biebersteinii B 

Diffuse knapweed Centaurea diffusa B 

Yellow starthistle Centaurea solstitialis B 

Rush skeleton weed Chondrilla juncea B 

Canada thistle Cirsium arvense B 

Bull thistle Cirsium vulgare B 

Field bindweed (morning glory) Convolvulus arvensis B 

Leafy spurge Euphorbia esula B 

Halogeton Halogeton glomeratus B 

St John’s wort Hypericum perforatum B 

Perennial pepperweed Lepidium latifolium B 

Dalmatian toadflax Linaria dalmatica B 

Purple loosestrife Lythrum salicaria B 

Scotch thistle Onopordum acanthium B 

Mediterranean sage Salvia aethiops B 

Tansy ragwort  Senecio jacobaea B 

Medusahead rye Taeniatherum caput-medusae B 

Puncturevine Tribulus terrestris B 

1  A list of synonyms is provided in Appendix B. 

3.3.3 Environmental Consequences and Mitigation 

Vegetation and noxious weeds may be affected by construction and operation of the access roads, 
transmission lines, wind turbines and associated structures.  For all Alternatives, the permanent right-of-way 
(ROW) width would be 150 feet.  In certain areas, an additional 10 feet of temporary construction easement 
would be required on each side of the ROW to allow for equipment operation during installation of poles, 
conductors and any required guy wires.  Additional acreage would be required for new permanent and 
temporary access roads and for improvements to existing access roads (Table 3.3-3). 

The potential effects on vegetation, special status plants, and noxious weeds during the short-term 
construction phase and the long-term operational phase of the Project are described below.  It should be noted 
that a variety of project design features and best management practices to reduce the effects on vegetation, 
special status plants, and noxious weeds from both the Echanis project and the transmission line alternatives, 
would be implemented as part of proposed action.  These measures are not repeated in the mitigation sections 
below, but are summarized in Chapter 2 and are listed in Appendix A. 
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Table 3.3-3 Summary of Vegetation Type Acres 

Component Total1 Agriculture 
Alpine and 
Subalpine 

Big Sagebrush 
Steppe 

Deserts, Playas 
and Ash Beds 

Disturbed 
/Developed 

Dwarf 
Shrub-
Steppe 

Escarpment 
/Talus 

Exotic Annual 
Grassland 

Juniper 
Woodland Lake/Pond 

Lava 
Flows 

Marshes, Bogs and 
Emergent Wetlands 

Native 
Grassland 

Quaking 
Aspen 

Rabbitbrush 
Steppe 

Riparian 
Meadow 

Riparian Shrub-
Woodland 

Salt 
Desert 
Shrub 

Echanis Site 12715.2   8472.1   51.7 0.9  2079.6    74.6 2017.3  16.3 2.7  

Tower sites (for 69 towers)2 2.41         2.27     0.14     

Improvements to existing access roads 
and construction of new permanent 
access roads 54.04 1.71  21.59      20.03  

 

0.21 2.19 4.22   2.66  

String roads (permanent) 33.03   29.72           3.31     

Overland access roads (permanent) 1.18   0.79           0.39     

String roads (temporary) 45.69   41.12           4.58     

Alt B- West Route                    

ROW 525.1 8.1  174.6  4.1 1.5 2.6 12.5 95.7 0.6   206.3   17.2 1.9  

Improvements to existing access roads 
and construction of new permanent 
access roads 3.13   1.39  0.04    0.25  

 

 0.94      

Overland access roads 25.30 2.42  9.37  0.06 0.01  0.51 5.77 0.01   6.41   0.61 0.13  

Tensioning sites 4.75   1.75     0.50 0.75    1.5   0.25   

Temporary storage yards (laydown) 40.00 5.00  15.00   5.00  5.00     10.00      

Alt B - Hog Wallow Route Option                    

ROW 528.6 13.6  202.5  4.6 1.5 2 12.8 95.7 0.8   178.8   12.3 1.9 2.1 

Improvements to existing access roads 
and construction of new permanent 
access roads 3.13   1.39  0.04    0.25  

 

 0.94      

Overland access roads 25.61 2.68  10.98  0.06 0.01  0.51 5.77 0.01   4.83   0.61 0.13  

Tensioning sites 4.5 0.25  2.00     0.25 0.75    1.00   0.25   

Temporary storage yards (laydown) 40.00 5.00  15.00   5.00  5.00     10.00      

Alt B -S.  Diamond Lane Route Option                    

ROW 514.35 36.7 0.07 171.6 0.08 17.3 1.5 1.5 12.2 95.7 0.7 0.3 8.6 152.4   12.4 1.9 1.4 

Improvements to existing access roads 
and construction of new permanent 
access roads 3.13   1.39  0.04    0.25  

 

 0.94      

Overland access roads 21.04 1.52  8.39  0.06 0.01  0.42 5.77    4.13   0.61 0.13  

Tensioning sites 4.50 0.50  1.50      0.75    1.25   0.25  0.25 

Temporary storage yards (laydown) 35.00 5.00  15.00   5.00  5.00     5.00      

Alt C – North Route                    

ROW 835.7 66.9  408.1 0.4 97.7 76.4 0.5 1.4 118.2   0.8 17.3  15.7 2.9 1.2 28.2 

Improvements to existing access roads 
and construction of new permanent 
access roads 18.39   5.47   11.91   1.01  

 

       

Overland access roads 24.30 2.25  16.38   0.89   2.55   0.24 0.76  0.94 0.16 0.09 0.05 

Tensioning sites 9.00 0.50  5.50  0.50 1.25   0.75    0.25     0.25 

Temporary storage yards (laydown) 45.00 10.00  20.00   5.00       5.00     5.00 

1 Additional acres that will be affected, but for which the vegetation types are currently unknown include permanent effects at the Echanis site for a substation, O&M building, and overhead collection line poles (2.00 acres), temporary effects at the Echanis site for for overhead collection line poles and an underground collection system (13.10 acres), permanent effects on each transmission line alternative for an interconnect station 
(0.69 acre), permanent effects on transmission line alternatives for pole placement (Alt B West Route = 1.87 acres, Hog Wallow = 1.89 acres, South Diamond  Lane = 1.83 acres, Alt C = 2.98 acres, temoorary effects on all Alt B options fpr distribution line relocation (2.45 acres, and temporary effects on eacg transmission line alternative for pole placement (Alt B West = 2.39 acres, Hog Wallow = 2.40 acres, South Diamond Lane = 
2.34 acres, and Alt C = 3.80 acres)). 
2 This is an approximation.  Currently 46 tower sites have been identified.  The acreages associated with the 46 locations have been scaled up for 69 towers. 
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3.3.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
wind energy facilities would be constructed and new or improved access roads would not be needed.  
Vegetation in the area would continue to be subject to the effects of agricultural practices, particularly cattle 
grazing.  In addition, the introduction of noxious weed species to the region by agriculture, recreation and 
development would continue.  No other environmental effects to vegetation would result from the No Action 
Alternative. 

3.3.3.2 Echanis Project Effects Common to All Action Alternatives 

The permanent and temporary effects on vegetation from construction and operation of the Echanis Wind 
Energy Project would be the same for all action alternatives (i.e.  Alternative B, the Alternative B route 
options, and Alternative C).  Because the Echanis Project is a common element to all transmission line 
alternatives (i.e.  a connected non-federal action), the effects from the Echanis Project are described 
separately from the effects of the transmission line alternatives.  The effects associated with each transmission 
line alternative are described separately below.  The combined effects of the Echanis project and each 
transmission line alternative on vegetation are summarized in Section 3.3.3.5. 

Effects on vegetation from the Echanis Project would result from a variety of ground disturbing activities, 
including construction of the turbine towers, the Echanis substation, the operations and maintenance (O&M) 
building, the underground power collection system, onsite access roads (i.e.  string roads) and the main access 
road to the Echanis site.  The amounts of permanent and temporary ground disturbance (in acres) from these 
project components are shown in Table 3.3-4.  The effects to vegetation types on the Echanis Site and within 
the ROWs corridors for the transmission line alternatives would be only a portion of the acreages presented in 
Table 3.3-3. 

Table 3.3-4 Disturbance Acres for the Echanis Site 

Components 40 Towers 69 Towers 

Permanent Effects 

Surface disturbance for towers 1.40 2.41 

Improvements to existing access roads 7.44 7.44 

New access roads 46.58 46.58 

New string roads 17.11 17.11 

Substation surface disturbance 1.84 1.84 

O&M building 0.03 0.03 

Surface disturbance for overhead collection line (18 poles) 0.13 0.13 

Surface disturbance from overland access to OCL 1.14 1.14 

Total 75.67 76.68 

Temporary Effects 

Surface disturbance for towers 13.11 22.61 

New string roads 45.6 45.6 

Surface disturbance for overhead collection line (18 poles) 0.16 0.16 

Surface disturbance for underground collection system 13.10 13.10 

Total 72.0 81.5 
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PERMANENT EFFECTS 
Construction of the Echanis Project would result in the permanent removal of vegetation at Project facilities.  
The substation site consists of approximately 1.84 acres which would be cleared and covered with gravel and 
concrete foundations for electrical equipment.  The adjacent maintenance building would add another 0.03 
acre of impervious surfaces.  An overhead collection line would be installed with 18 towers, resulting in 1.27 
acres of disturbance for the pole sites and overland access.  Turbine tower sites would each sustain a small, 
permanent loss of vegetation.  The total acreage is dependent on the number and location of turbine towers 
(approximately 40 to 69 poles), but is estimated to be a maximum of 2.41 acres (Table 3.3-4). 

Approximately 12.81 miles of new access road construction, approximately 6.14 miles of existing road 
improvements, and approximately 17.11 miles of new string roads are planned.  Road maintenance includes 
vegetation clearing; however, grasses and small vegetation would be left on the road bed if it does not 
obstruct access.  These actions would result in loss of 54.04 acres of vegetation for the new or improved 
access roads.  While no plant species defined as special-status species for this analysis have been reported 
from surveys of the turbine strings, such species could occur on access road routes that have not yet been 
surveyed. 

Permanent effects to vegetation from construction of the Echanis Wind Energy Project would occur primarily 
in big sagebrush steppe and juniper woodland (Table 3.3-3), although effects to smaller areas of other habitat 
types would also occur.  Approximately 52.10 acres of big sagebrush steppe and 22.30 acres of juniper 
woodland would be affected.  Smaller effected areas would include 8.06 acres of quaking aspen woodland, 
2.66 acres of riparian shrub-woodland, 0.21 acre of marshes/emergent wetlands, and 3.90 acres of other 
upland vegetation types.  An additional 2.00 acres of permanent effects to habitat are undetermined as to 
vegetation type.  These acres are likely to be primarily big sagebrush steppe or juniper woodland. 

In summary, permanent effects for the Echanis Project include: 

• Loss of vegetation from construction of Project facilities. 

• Loss of vegetation from construction of new access roads, improvement of existing access roads, and 
construction of string roads. 

• Direct or indirect impacts to special-status plant species if any are present in the Project area, including 
use of herbicides to control noxious weeds. 

• Introduction and spread of noxious weeds. 

The total acres of permanent impact to vegetation are relatively small compared to the total acres at the Wind 
Farm site and do not require mitigation. 

The Project includes a protection measures for special-status plants to reduce the potential for impacts to such 
species.  Protection measures are described in the Plan of Development (POD) for the transmission line (CEP 
2009) and are detailed in Chapter 2.   

TEMPORARY EFFECTS 
The Echanis Wind Energy Project would involve deployment and operation of 40 to 69 wind turbines on a 
12,795 acre site.  A temporary effect on soil erosion would occur in areas where vegetation is cleared.  The 
areas proposed for the wind turbines and structures would be cleared of vegetation.  Trampled vegetation and 
surface disturbance would be restored when construction is complete.  Temporary disturbance would affect 
between 72.00 and 81.50 acres.  Construction activities could result in the establishment and expansion of 
populations of noxious weeds.  If herbicides are used to control noxious weeds, adjacent native vegetation, 
particularly any adjacent sensitive plant species or vegetation communities could be adversely affected by 
overspray. 
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Temporary effects to vegetation from construction of the Echanis Wind Energy Project would occur primarily 
in big sagebrush steppe and juniper woodland (Table 3.3-3), although effects to smaller areas of other habitat 
types would also occur.  Approximately 41.12 acres of big sagebrush steppe and 4.58 acres of quaking aspen 
woodland would be affected.  An additional 13.10 acres of temporary effects to habitat are undetermined as to 
vegetation type.  These acres are likely to be primarily big sagebrush steppe. 

As described above, potential temporary effects during construction include: 

• Loss of vegetation during project construction. 

• Trampling of vegetation during project construction. 

• Direct or indirect impacts to special-status plant species if any are present in the project area, including 
use of herbicides to control noxious weeds. 

• Introduction and spread of noxious weeds. 

Trampled vegetation and surface disturbance would be restored when construction is complete.  Revegetation 
measures for areas with temporary disturbance are described in the POD for the transmission line (CEP 
2009), and are detailed in Chapter 2.   

Protection measures for special-status plant populations that could sustain permanent impacts from 
construction and operation of the Echanis Wind Farm are presented in Chapter 2. 

The Project includes a noxious weed control strategy to reduce the potential for weeds to invade new areas 
and to minimize the spread of weeds within the project area.  Noxious weed control measures would be used 
to minimize the spread of noxious weeds during project construction.  Noxious weed control measures are 
described in the POD for the transmission line (CEP 2009).  If herbicides are used to control noxious weeds 
on private (or non-BLM) lands, impacts to adjacent special-status plant populations or sensitive habitats could 
occur from overspraying.  The noxious weed control measures are detailed in Chapter 2. 

MITIGATION 
Best Management Practices (BMPs) and Project Design Features (PDFs) described in Chapter 2 are 
designated to reduce impacts to the project site; therefore, no additional mitigation would be required. 

3.3.3.3 Alternative B – West Route (Proposed Action) 

In addition to the permanent and temporary effects on vegetation resulting from construction and operation of 
the Echanis Project, the various components of Alternative B would also have permanent and temporary 
effects on vegetation.  The 28.87 miles of transmission line of Alternative B – West Route would require a 
total of 525.31 acres of ROW. 

PERMANENT EFFECTS 
Construction of Alternative B would result in the permanent removal of vegetation at Project facilities.  
During construction of the Interconnection Station (ICS), vegetation would be cleared and replaced with a 
gravel surface and impervious concrete pads for equipment.  The total area for the ICS is 0.69 acre.  
Transmission pole sites would each sustain a small, permanent loss of vegetation.  The transmission line poles 
would be located approximately 600 to 1,000 feet apart requiring up to 260 poles for Alternative B.  The total 
acreage is dependent on the number and location of poles, but is estimated to be a maximum of 1.87 acres 
(Table 3.3-5). 
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Table 3.3-5 Disturbance Acres for Transmission Line Alternatives 

Components No Action Alt B South Diamond Lane Hog Wallow Alt C 

Number of poles - 260 254 262 414 

Permanent Effects 

Surface disturbance for poles  - 1.87 1.83 1.89 2.98 

Interconnection station  - 0.69 0.69 0.69 0.69 

Improvements to existing access roads  - 3.88 3.88 3.88 - 

New access roads  - 0.37 0.37 0.37 9.76 

Overland vehicle access  - 25.28 21.02 25.58 24.29 

Total  - 32.09 27.79 32.40 37.72 

Temporary Effects 

Laydown areas -  40 35 40 45 

Tensioning sites  - 4.75 4.5 4.5 9 

Distribution line relocation -  2.45 2.45 2.45 - 

Total1 - 47.20 41.95 46.95 54.00 

1 Acres in table may not add to totals due to rounding differences 

 

Approximately 0.19 mile of new access road construction and approximately 2.00 miles of existing road 
improvements are planned.  Road maintenance includes vegetation clearing; however, grasses and small 
vegetation would be left on the road bed if it does not obstruct access.  These actions would result in loss of 
4.25 acres of vegetation for the new or improved access roads.  Overland vehicle access would result in 
disturbance to up to 25.28 acres.  Operation and maintenance activities for Alternative B would include 
selective clearing of vegetation, primarily juniper trees, only when necessary to provide for surveying, 
electrical clearance, line reliability, and construction and maintenance operations.  The ROW would not be 
chemically treated to control vegetation unless necessary to comply with requirements of a permitting agency. 

Permanent effects to vegetation from construction of Alternative B would occur primarily in big sagebrush 
steppe and native grassland (Table 3.3-3), although effects to smaller areas of other vegetation types would 
also occur.  Approximately 10.76 acres of big sagebrush steppe, 6.02 acres of juniper woodland and 7.35 
acres of native grassland would be affected.  Smaller areas of effect include 0.61 acres of riparian meadow, 
0.13 acre of riparian shrub-woodland, 0.01 acre of pond, and 3.04 acres of other upland vegetation types.  An 
additional 2.56 acres of permanent effects to habitat are undetermined as to vegetation type.  These acres are 
likely to be primarily big sagebrush steppe, juniper woodland, or native grassland. 

In summary, permanent effects for Alternative B include: 

• Loss of vegetation from construction of Project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

The total acres of permanent impact to vegetation are relatively small (approximately 6%) compared to the 
approximately 525 acres in the ROW.   
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TEMPORARY EFFECTS 
The areas proposed for the transmission poles and structures would be cleared of vegetation, however 
vegetation at tensioning sites, laydown sites and downguys would be trampled, not cleared.  Construction of 
this alternative would also require relocation of a distribution line.  Temporary disturbance would affect a 
combined area of up to 47.14 acres, depending on the number of transmission line poles actually installed.  
Construction activities could result in the establishment and expansion of populations of noxious weeds.  
Temporary effects to vegetation from construction of the Alternative B would occur primarily in big 
sagebrush steppe and native grassland habitat (Table 3.3-3), although effects to smaller areas of other 
vegetation types would also occur.  Approximately 16.75 acres of big sagebrush steppe and 11.5 acres of 
native grassland would be affected.  Smaller areas of potential effect include 0.25 acre of riparian meadow 
and 0.1 acre of riparian woodland and 16.20 acres of other upland vegetation types.  An additional 4.84 acres 
of temporary effects to habitat are undetermined as to vegetation type.  These acres are likely to be primarily 
big sagebrush steppe or native grassland. 

As described above, potential temporary effects during construction include: 

• Loss of vegetation during Project construction. 

• Trampling of vegetation during Project construction. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

Trampled vegetation and surface disturbance would be restored when construction is complete.  Revegetation 
measures for areas with temporary disturbance are described in the POD for the transmission line (CEP 
2009), the revegetation measures are detailed in Chapter 2. 

The Project includes a noxious weed control strategy to reduce the potential for weeds to invade new areas 
and to minimize the spread of weeds within the Project area.  Noxious weed control measures would be used 
to minimize the spread of noxious weeds during Project construction.  Noxious weed control measures are 
described in the POD for the transmission line (CEP 2009).  On BLM administered lands, mitigation 
measures are in place to avoid impacts to special-status plants.  Communities, populations and habitats will 
not be impacted by herbicide use on BLM lands, as CEP has BMPs in place to avoid impacts.  However, if 
herbicides are used to control noxious weeds on private (or non-BLM) lands, impacts to adjacent special-
status plant populations or sensitive habitats could occur from overspraying.  The noxious weed control 
measures are detailed in Chapter 2. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  The second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas previously affected by installation of the initial line.  Most effects 
from installation of the second circuit would be temporary and similar to those described above.  There could 
be minor differences in acres affected.  Temporary effects on vegetation would be associated primarily with 
the use of temporary laydown areas and pulling/tensioning sites.   

MITIGATION 
Mitigation for impacts to riparian meadows and riparian shrub woodland trampled or otherwise disturbed 
during construction are provided in Section 3.4. 
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Chapter 2 details project BMPs and PDFs that would be implemented during construction to reduce effects to 
vegetation.   

South Diamond Lane Route Option   

The 28.26 miles of transmission line of South Diamond Lane Route Option of Alternative B would require a 
total of 514.1 acres of ROW.  This option differs from Alternative B only in the approximately five miles 
before the tie-in and in the up to 254 poles needed for this option.  The South Diamond Lane Route Option 
follows low flat marshland compared to the other alignment options that are located over rock buttes.  
Potential impacts to marshland are discussed in Section 3.4.  Special-status plant surveys have not been 
completed for this option. 

PERMANENT EFFECTS 
Construction of the South Diamond Lane Route Option of Alternative B would result in the permanent 
removal of vegetation at Project facilities.  During construction of the ICS, vegetation would be cleared and 
replaced with a gravel surface and impervious concrete pads for equipment.  The total area for the ICS is 0.69 
acre.  Transmission pole sites would each sustain a small, permanent loss of vegetation.  The total acreage is 
dependent on the number and location of poles, but is estimated to be a maximum of 1.83 acre (Table 3.3-5).  
Because special-status plant surveys have not been completed for this option, there is a potential for impacts 
to special-status plant species. 

Approximately 0.18 mile of new access road construction and approximately 2 miles of existing road 
improvements are planned.  Road maintenance includes vegetation clearing; however, grasses and small 
vegetation would be left on the road bed if it does not obstruct access.  Operation and maintenance activities 
for the South Diamond Lane Route Option would include selective clearing of vegetation, primarily juniper 
trees, only when necessary to provide for surveying, electrical clearance, line reliability, and construction and 
maintenance operations.  The ROW would not be chemically treated to control vegetation unless necessary to 
comply with requirements of a permitting agency.  These actions would result in loss of 3.13 acres of 
vegetation for the new or improved access roads.  Overland vehicle access would result in disturbance of up 
to 21.04 acres.  Permanent effects to vegetation from construction of the South Diamond Lane Route Option 
would occur primarily in big sagebrush steppe, juniper woodland, and native grassland (Table 3.3-3), 
although effects to smaller areas of other vegetation types would also occur.  Approximately 9.78 acres of big 
sagebrush steppe, 6.02 acres of juniper woodland and 5.07 acres of native grassland would be affected.  
Smaller areas of effect include 0.61 acre of riparian meadow, 0.13 acre of riparian shrub-woodland, and 2.04 
acres of other upland vegetation types.  An additional 2.52 acres of permanent effects to habitat are 
undetermined as to vegetation type.  These acres are likely to be primarily big sagebrush steppe, juniper 
woodland, or native grassland. 

In summary, permanent effects for the South Diamond Lane Route Option of Alternative B include: 

• Loss of vegetation from construction of Project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the Project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

The total acres of permanent impact to vegetation are relatively small (approximately 5%) compared to the 
approximately 514 acres in the ROW. 
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The Project includes a protection measures for special-status plants to reduce the potential for impacts to such 
species.  Protection measures are described in the POD for the transmission line (CEP 2009, and detailed in 
Chapter 2. 

TEMPORARY EFFECTS 
The areas proposed for the transmission poles and structures would be cleared of vegetation, however 
vegetation at tensioning sites, laydown sites and downguys would be trampled, not cleared.  Construction of 
this alternative would require relocation of a distribution line.  Temporary disturbance would affect up to 
41.95 acres, depending on the number of transmission line poles actually installed (Table 3.3-5).  
Construction activities could result in the establishment and expansion of populations of noxious weeds.  
Temporary effects to vegetation from construction of the South Diamond Land Route Option would occur 
primarily in big sagebrush steppe and native grassland (Table 3.3-3), although effects to smaller areas of other 
vegetation types would also occur.  Approximately 16.5 acres of big sagebrush steppe and 6.25 acres of native 
grassland, and 5.50 acres of agricultural land would be affected.  Smaller areas of potential effect include 0.25 
acre of riparian meadow and 11.00 acres of other upland vegetation types.  An additional 4.79 acres of 
temporary effects to habitat are undetermined as to vegetation type.  These acres are likely to be primarily big 
sagebrush steppe, native grassland, or agricultural lands. 

In summary, temporary effects for the South Diamond Lane Route Option of Alternative B include: 

• Loss and trampling of vegetation from construction of Project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the Project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

Revegetation measures for areas with temporary disturbance are described in the Plan of Development for the 
transmission line (CEP 2009).  The revegetation measures are detailed in Chapter 2. 

Protection measures for special-status plant populations that could sustain temporary impacts from 
construction of the South Diamond Lane Route Option of Alternative B are presented in Chapter 2. 

Construction activities could result in the establishment and expansion of populations of noxious weeds.  
However, the project includes a noxious weed control strategy to reduce the potential for weeds to invade new 
areas and to minimize the spread of weeds within the project area.  Noxious weed control measures would be 
used to minimize the spread of noxious weeds during project construction.  Noxious weed control measures 
are described in the Plan of Development for the transmission line (CEP 2009).  On BLM administered lands, 
mitigation measures are in place to avoid impacts to special-status plants.  Communities, populations and 
habitats will not be impacted by herbicide use on BLM lands as BMPs are in place to avoid impacts.  
However, if herbicides are used to control noxious weeds on private (or non-BLM) lands, impacts to adjacent 
special-status plant populations or sensitive habitats could occur from overspraying.  The noxious weed 
control measures are detailed in Chapter 2. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As described for Alternative B, the upgrade of the initial single-circuit transmission line to a full double-
circuit 230-kV transmission line would require a second construction phase at a future date when additional 
capacity is required on the transmission line.  The second construction phase would not require any additional 
ROW, access roads, or new permanent features outside of areas previously affected by installation of the 
initial line.  Most effects from installation of the second circuit would be temporary and similar to those 
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described above.  There could be minor differences in acres affected.  Temporary effects on vegetation would 
be associated primarily with the use of temporary laydown areas and pulling/tensioning sites.   

MITIGATION 
Mitigation for impacts to riparian meadows and riparian shrub woodland trampled or otherwise disturbed 
during construction are provided in Section 3.4. 

Chapter 2 details project BMPs and PDFs that would be implemented during construction to reduce effects to 
vegetation.   

Hog Wallow Route Option 

The 29.06 miles of transmission line of the Hog Wallow Route Option of Alternative B would require a total 
of 528.77 acres of ROW.  Because the route options differ only in the approximately 5 miles before the tie-in, 
the effects to vegetation would be similar to those discussed for the South Diamond Lane Route Option.  
However, the Hog Wallow Route Option is located over rock buttes compared to the South Diamond Lane 
Route Option that follows low flat marshland.  Effects to vegetation would differ in that the Hog Wallow 
Option would require a total of 29.06 miles of ROW from the Echanis substation to the tie-in with the HEC 
115-kV line.  In addition, up to 262 poles would be needed for this option.  The effects and mitigation for 
general vegetation on the distribution line are similar to those described for the Alternative B – Proposed 
Action and South Diamond Lane Route Option, differing only in the acres affected.  Special-status plant 
surveys have not been completed for this option. 

PERMANENT EFFECTS 
Construction of the Hog Wallow Route Option of Alternative B would result in the permanent removal of 
vegetation at project facilities.  During construction of the Interconnection Station (ICS), vegetation would be 
cleared and replaced with a gravel surface and impervious concrete pads for equipment.  The total area for the 
ICS is 0.69 acre.  Transmission pole sites would each sustain a small, permanent loss of vegetation.  The total 
acreage is dependent on the number and location of poles, but is estimated to be a maximum of 1.89 acres 
(Table 3.3-5).  Because special-status plant surveys have not been completed for this option, there is a 
potential for impacts to special-status plant species. 

Approximately 0.18 mile of new access road construction and approximately 3.88 miles of existing road 
improvements are planned.  These actions would result in loss of 3.13 acres of vegetation for the new or 
improved access roads.  Overland vehicle access would result in disturbance of up to 25.61 acres.  Road 
maintenance includes vegetation clearing; however, grasses and small vegetation would be left on the road 
bed if it does not obstruct access.  Operation and maintenance activities for the South Hog Wallow Route 
Option of Alternative B would include selective clearing of vegetation, primarily juniper trees, only when 
necessary to provide for surveying, electrical clearance, line reliability, and construction and maintenance 
operations.  The ROW would not be chemically treated to control vegetation unless necessary to comply with 
requirements of a permitting agency. 

Permanent effects to vegetation from construction of Alternative B – Hog Wallow Route Option would occur 
primarily in big sagebrush steppe, juniper woodland, and native grassland (Table 3.3-3), although effects to 
smaller areas of other vegetation types would also occur.  Approximately 12.37 acres of big sagebrush steppe, 
6.02 acres of juniper woodland and 5.77 acres of native grassland would be affected.  Smaller areas of effect 
include 0.61 acre of riparian meadow, 0.13 acre of riparian shrub-woodland, and 3.31 acres of other upland 
vegetation types.  An additional 1.58 acres of permanent effects to habitat are undetermined as to vegetation 
type.  These acres are likely to be primarily big sagebrush steppe, juniper woodland, or native grassland. 

In summary, permanent effects for the Hog Wallow Route Option of Alternative B include: 
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• Loss of vegetation from construction of project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

The total acres of permanent impact to vegetation are relatively small (approximately 6%) compared to the 
approximately 529 acres in the ROW. 

The project includes a protection measures for special-status plants to reduce the potential for impacts to such 
species.  Protection measures are described in the Plan of Development for the transmission line (CEP 2009).  
The protection measures are detailed in Chapter 2. 

TEMPORARY EFFECTS 
On the Hog Wallow Route Option of Alternative B, the areas proposed for the transmission poles and 
structures would be cleared of vegetation, however vegetation at tensioning sites, laydown sites and 
downguys would be trampled, not cleared.  Construction of this alternative would require relocation of a 
distribution line.  Temporary disturbance would affect up to 46.95 acres, depending on the number of 
transmission line poles actually installed (Table 3.3-5).  Construction activities could result in the 
establishment and expansion of populations of noxious weeds. 

Temporary effects to vegetation from construction of the Alternative B – Hog Wallow Route Option would 
occur primarily in big sagebrush steppe and native grassland (Table 3.3-3), although effects to smaller areas 
of other habitat types would also occur.  Approximately 17.00 acres of big sagebrush steppe, 5.25 acres of 
exotic annual grassland, and 11.00 acres of native grassland would be affected.  Smaller areas of potential 
effect include 0.25 acre of riparian meadow and 3.31 acres of other upland vegetation types.  An additional 
4.84 acres of temporary effects to habitat are undetermined as to vegetation type.  These acres are likely to be 
primarily big sagebrush steppe or native grassland. 

In summary, temporary effects for the Hog Wallow Route Option of Alternative B include: 

• Loss and trampling of vegetation from construction of project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

Revegetation measures for areas with temporary disturbance are described in the Plan of Development for the 
transmission line (CEP 2009).  The revegetation measures are detailed in Chapter 2. 

Protection measures for special-status plant populations that could sustain temporary impacts from 
construction of the Hog Wallow Route Option of Alternative B are presented in Chapter 2. 

Construction activities could result in the establishment and expansion of populations of noxious weeds.  
However, the project includes a noxious weed control strategy to reduce the potential for weeds to invade new 
areas and to minimize the spread of weeds within the project area.  Noxious weed control measures would be 
used to minimize the spread of noxious weeds during project construction.  Noxious weed control measures 
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are described in the Plan of Development for the transmission line (CEP 2009).  On BLM administered lands, 
mitigation measures are in place to avoid impacts to special-status plants.  Communities, populations and 
habitats would not be impacted by herbicide use on BLM lands, as BLM has BMPs in place to avoid impacts.  
However, if herbicides are used to control noxious weeds on private (or non-BLM) lands, impacts to adjacent 
special-status plant populations or sensitive habitats could occur from overspraying.  The noxious weed 
control measures are detailed in Chapter 2. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As described for Alternative B and the South Diamond Lane Route Option, the upgrade of the initial single-
circuit transmission line to a full double-circuit 230-kV transmission line would require a second construction 
phase at a future date when additional capacity is required on the transmission line.  The second construction 
phase would not require any additional ROW, access roads, or new permanent features outside of areas 
previously affected by installation of the initial line.  Most effects from installation of the second circuit 
would be temporary and similar to those described above.  There could be minor differences in acres affected.  
Temporary effects on vegetation would be associated primarily with the use of temporary laydown areas and 
pulling/tensioning sites.   

MITIGATION 
Mitigation for impacts to riparian meadows and riparian shrub woodland trampled or otherwise disturbed 
during construction are provided in Section 3.4. 

Chapter 2 details project BMPs and PDFs that would be implemented during construction to reduce effects to 
vegetation.   

115-kV Transmission Line Option 

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e.  three conductor) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options, described above, except that there would 
not be the temporary impacts from the phased construction of adding a future circuit. 

MITIGATION 
No additional mitigation measures for vegetation are proposed beyond the revegetation, special status plant 
protection, and noxious weed control measures described above for Alternative B. 

3.3.3.4 Alternative C – North Route 

In addition to the permanent and temporary effects on vegetation resulting from construction and operation of 
the Echanis Project, the various components of Alternative C would also have permanent and temporary 
effects on vegetation.  The 45.95 miles of transmission line for Alternative C would require a total of 835.84 
acres of ROW.  Alternative C would incorporate the same procedures for turbine, transmission line and access 
road construction as described for Alternative B – West Route.  The revegetation, protection, and weed 
control measures utilized would be the same for both alternatives.  This route is longer than any of the options 
for Alternative B and would require up to 414 poles.  The effects and mitigation for general vegetation on the 
distribution line are similar to those described for the Alternative B Proposed Action and South Diamond 
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Lane Route Option, differing only in the acres affected.  Special-status plant surveys have not been completed 
for this option. 

PERMANENT EFFECTS 
Construction of Alternative C would result in the permanent removal of vegetation at Project facilities.  
During construction of the ICS, vegetation would be cleared and replaced with a gravel surface and 
impervious concrete pads for equipment.  The total area for the ICS is 0.69 acre.  Transmission pole sites 
would each sustain a small, permanent loss of vegetation.  The total acreage is dependent on the number and 
location of poles, but is estimated to be a maximum of 2.98 acres (Table 3.3-5).  Because special-status plant 
surveys have not been completed for this option, there is a potential for impacts to special-status plant species. 

Approximately 5.03 miles of new access road construction is planned.  This action would result in loss of 
9.76 acres of vegetation for the new or improved access roads.  Overland vehicle access would result in 
disturbance of up to 24.29 acres.  Road maintenance includes vegetation clearing; however, grasses and small 
vegetation would be left on the road bed if it does not obstruct access.  Operation and maintenance activities 
for Alternative C would include selective clearing of vegetation, primarily juniper trees, only when necessary 
to provide for surveying, electrical clearance, line reliability, and construction and maintenance operations.  
The ROW would not be chemically treated to control vegetation unless necessary to comply with 
requirements of a permitting agency. 

Permanent effects to vegetation from construction of Alternative C would occur primarily in big sagebrush 
steppe, dwarf sagebrush steppe, and juniper woodland (Table 3.3-3), although effects to smaller areas of other 
vegetation types would also occur.  Approximately 21.85 acres of big sagebrush steppe, 12.80 acres of dwarf 
shrub-steppe, and 3.56 acres of juniper woodland would be affected.  Smaller affected areas include 0.24 acre 
of marsh/emergent wetland,0.16 acre of riparian meadow, 0.09 acre of riparian shrub-woodland, and 4.00 
acres of other upland vegetation types.  An additional 3.67 acres of permanent effects to habitat are 
undetermined as to vegetation type.  These acres are likely to be primarily big sagebrush steppe or dwarf 
shrub-steppe. 

In summary, permanent effects for Alternative C include: 

• Loss of vegetation from construction of Project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the Project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

The total acres of permanent impact to vegetation is relatively small (approximately 6%) compared to the 
approximately 836 acres in the ROW. 

The project includes a protection measures for special-status plants to reduce the potential for impacts to such 
species.  Protection measures are described in the POD for the transmission line (CEP 2009), and are detailed 
in Chapter 2. 

TEMPORARY EFFECTS 
The areas proposed for the transmission poles and structures would be cleared of vegetation, however 
vegetation at tensioning sites, laydown sites and downguys would be trampled, not cleared.  Trampled 
vegetation and surface disturbance would be restored when construction is complete.  The transmission line 
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poles would be located approximately 600 to 1,000 feet apart requiring approximately 414 poles for 
Alternative C. 

Temporary effects to vegetation from construction of Alternative C would occur primarily in big sagebrush 
steppe and native grassland (Table 3.3-3), although effects to smaller areas of other habitat types would also 
occur.  Approximately 25.50 acres of big sagebrush steppe, 10.50 acres of agricultural land, 6.25 acres of 
dwarf sagebrush steppe, 5.25 acres of native grassland, and 5.25 acres of salt desert shrub and 1.25 acres of 
other upland vegetation types would be affected.  An additional 6.25 acres of temporary effects to habitat are 
undetermined as to vegetation type.  These acres are likely to be primarily big sagebrush steppe or juniper 
woodland. 

In summary, temporary effects for Alternative C include: 

• Loss and trampling of vegetation from construction of project facilities. 

• Loss of vegetation from construction of new access roads and improvement of existing access roads. 

• Direct or indirect impacts to special-status plant species if any are present in the project area. 

• Introduction and spread of noxious weeds. 

• Use of herbicides to control noxious weeds. 

Revegetation measures for areas with temporary disturbance are described in the POD for the transmission 
line (CEP 2009), and are detailed in Chapter 2. 

Protection measures for special-status plant populations that could sustain temporary impacts from 
construction of Alternative C are presented in Chapter 2.   

Construction activities could result in the establishment and expansion of populations of noxious weeds.  
However, the project includes a noxious weed control strategy to reduce the potential for weeds to invade new 
areas and to minimize the spread of weeds within the project area.  Noxious weed control measures would be 
used to minimize the spread of noxious weeds during project construction.  Noxious weed control measures 
are described in the POD for the transmission line (CEP 2009).  On BLM administered lands, mitigation 
measures are in place to avoid impacts to special-status plants.  Communities, populations and habitats will 
not be impacted by herbicide use on BLM lands as BLM has BMPs in place to avoid impacts.  However, if 
herbicides are used to control noxious weeds on private (or non-BLM) lands, impacts to adjacent special-
status plant populations or sensitive habitats could occur from overspraying.  The noxious weed control 
measures are detailed in Chapter 2. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As described for Alternative C, the upgrade of the initial single-circuit transmission line to a full double-
circuit 230-kV transmission line would require a second construction phase at a future date when additional 
capacity is required on the transmission line.  The second construction phase would not require any additional 
ROW, access roads, or new permanent features outside of areas previously affected by installation of the 
initial line.  Most effects from installation of the second circuit would be temporary and similar to those 
described above.  There could be minor differences in acres affected.  Temporary effects on vegetation would 
be associated primarily with the use of temporary laydown areas and pulling/tensioning sites.   

MITIGATION 
Mitigation for impacts to riparian meadows and riparian shrub woodland trampled or otherwise disturbed 
during construction are provided in Section 3.4. 
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Chapter 2 details project BMPs and PDFs that would be implemented during construction to reduce effects to 
vegetation.   

115-kV Transmission Line Option 

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C.  The 115-kV Transmission Line 
Option would include a single three-phase (i.e.  three conductor) 115-kV circuit.  The alignment of the 
transmission line, pole heights and spacing, ROW width, construction methods, interconnection points, and 
access requirements would be the same as described above for Alternative C, except that there would not be 
the temporary impacts from the phased construction of adding a future circuit. 

MITIGATION 
No additional mitigation measures for vegetation are proposed beyond the revegetation, special status plant 
protection, and noxious weed control measures described above for the 115-kV Transmission Line Option of 
Alternative C. 

3.3.3.5 Residual Effects after Mitigation 

Residual effects related to the proposed action that would last during construction include vegetation 
degradation.  Residual effects that would last at least as long as the life of the project (an expected 40 years) 
and would include remove of trees and other vegetation.   

3.3.3.6 Summary Comparison of Alternatives 

A comparison of potential effects of the various alternatives is provided in Table 3.3-6 and a summary of 
effects on vegetation is presented in Table 3.3-7. 

Table 3.3-6 Comparison of Effects - Vegetation 

 
Alternative A – 

No Action Echanis 
Alternative B 

– West 

Alternative B – 
South Diamond 

Lane 
Alternative B – 

Hog Wallow 

Alternative B – 115-kV 
Transmission Line 

Option 
Alternative 

C 

Permanent 

Upland - 86.36 27.92 23.66 28.21 28.21 42.70 

Riparian/Wetland/Water - 2.87 0.75 0.74 0.75 0.75 0.49 

Unallocated - 2.00 2.56 2.52 1.58 1.58 3.67 

Temporary 

Upland - 45.70 22.92 28.21 44.50 44.50 54.00 

Riparian/Wetland/Water - 0.00 0.74 0.75 0.25 0.25 0.00 

Unallocated - 13.10 4.84 4.79 4.84 4.84 6.37 
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Table 3.3-7 Summary of Effects - Vegetation  

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route 
(Proposed Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  
Route Option 

Alternative C 
North Route 

Under the No Action 
Alternative, no new 
transmission lines, 
substations, 
interconnection 
stations, or related wind 
energy facilities would 
be constructed and new 
or improved access 
roads would not be 
needed.   

Vegetation in the area 
would continue to be 
subject to the effects of 
agricultural practices, 
particularly cattle 
grazing.   

In addition, the 
introduction of noxious 
weed species to the 
region by agriculture, 
recreation and 
development would 
continue.   

Approximately 1.84 acres 
would be cleared and 
covered with gravel and 
concrete foundations for the 
substation site. 

An overhead collection line 
would be installed with 18 
towers, resulting in 1.27 
acres of disturbance for the 
pole sites and overland 
access.  

The total acreage from 
turbine tower sites is 
dependent on the number 
and location of turbine towers 
(approximately 40 to 69 
poles), but is estimated to be 
a maximum of 2.41 acres. 

The new or improved access 
roads would result in loss of 
54.04 acres of vegetation.   

While no plant species 
defined as special-status 
species for this analysis have 
been reported from surveys 
of the turbine strings, such 
species could occur on 
access road routes that have 
not yet been surveyed. 

Approximately 52.10 acres of 
big sagebrush steppe and 
22.30 acres of juniper 
woodland would be affected.  

Smaller effected areas would 
include 8.06 acres of quaking 
aspen woodland, 2.66 acres 
of riparian shrub-woodland, 
0.21 acre of marshes and 
emergent wetlands, and 3.90 
acres of other upland 
vegetation types.  

An additional 2.00 acres of 
permanent effects to habitat 
are undetermined as to 
vegetation type.  

Possible introduction and 
spread of noxious weeds and 
use of herbicides to control 
noxious weeds. 

Temporary disturbance 
would affect between 72.00 
and 81.50 acres.  Trampled 
vegetation and surface 
disturbance would be 
restored when construction is 

Approximately 0.69 
acres would be 
cleared and replaced 
with a gravel surface 
and concrete pads for 
the ICS substation 
site.   

Transmission pole 
disturbance estimated 
to be a maximum of 
1.87 acres. 

The new or improved 
access roads would 
result in loss of 4.25 
acres of vegetation.  
Overland vehicle 
access would result in 
disturbance to up to 
25.28 acres.   

In the ROW, there 
would be selective 
clearing of vegetation, 
primarily juniper trees 
when necessary.   

The ROW would not 
be chemically treated 
to control vegetation 
unless necessary to 
comply with 
requirements of a 
permitting agency. 

Approximately 10.76 
acres of big 
sagebrush steppe, 
6.02 acres of juniper 
woodland and 7.35 
acres of native 
grassland would be 
affected.  

Smaller areas of 
effect include 0.61 
acres of riparian 
meadow, 0.13 acre of 
riparian shrub-
woodland, 0.01 acre 
of pond, and 3.04 
acres of other upland 
vegetation types.  

An additional 2.56 
acres of permanent 
effects to habitat are 
undetermined as to 
vegetation type.  

Direct or indirect 
impacts to special-
status plant species if 

Effects not listed 
below would be the 
same as in 
Alternative B-West 
Route. 

Transmission pole 
disturbance 
estimated to be a 
maximum of 1.87 
acres. 

The new or improved 
access roads would 
result in loss of 3.13 
acres of vegetation.  
Overland vehicle 
access would result 
in disturbance of up 
to 21.04 acres.  

Approximately 9.78 
acres of big 
sagebrush steppe, 
6.02 acres of juniper 
woodland and 5.07 
acres of native 
grassland would be 
affected.  

Smaller areas of 
effect include 0.61 
acre of riparian 
meadow, 0.13 acre 
of riparian shrub-
woodland, and 2.04 
acres of other upland 
vegetation types. An 
additional 2.52 acres 
of permanent effects 
to habitat are 
undetermined as to 
vegetation type.  

Temporary 
disturbance would 
affect up to 
41.95 acres.  
Approximately 16.5 
acres of big 
sagebrush steppe 
and 6.25 acres of 
native grassland, 
and 5.50 acres of 
agricultural land 
would be affected.  

Smaller areas of 
potential effect 
include 0.25 acre of 
riparian meadow and 
11.00 acres of other 
upland vegetation 
types. An additional 

Effects not listed 
below would be the 
same as in 
Alternative B-West 
Route. 

Transmission pole 
disturbance 
estimated to be a 
maximum of 1.89 
acres. 

The new or 
improved access 
roads would result 
in loss of 3.13 
acres of vegetation.  
Overland vehicle 
access would result 
in disturbance of up 
to 25.61 acres.  

Approximately 
12.37 acres of big 
sagebrush steppe, 
6.02 acres of 
juniper woodland 
and 5.77 acres of 
native grassland 
would be affected.  

Smaller areas of 
effect include 0.61 
acre of riparian 
meadow, 0.13 acre 
of riparian shrub-
woodland, and 3.31 
acres of other 
upland vegetation 
types.  

An additional 1.58 
acres of permanent 
effects to habitat 
are undetermined 
as to vegetation 
type.  

Temporary 
disturbance would 
affect up to 
46.95 acres.  
Approximately 
17.00 acres of big 
sagebrush steppe, 
5.25 acres of exotic 
annual grassland, 
and 11.00 acres of 
native grassland 
would be affected.  

Smaller areas of 
potential effect 
include 0.25 acre of 

Effects not listed below would 
be the same as in Alternative 
B-West Route. 

Transmission pole disturbance 
estimated to be a maximum of 
2.98 acres. 

The new or improved access 
roads would result in loss of 
9.76 acres of vegetation.  
Overland vehicle access would 
result in disturbance of up to 
24.29 acres.  

Approximately 21.85 acres of 
big sagebrush steppe, 12.80 
acres of dwarf shrub-steppe, 
and 3.56 acres of juniper 
woodland would be affected.  

Smaller affected areas include 
0.24 acre of marsh/emergent 
wetland, 0.16 acre of riparian 
meadow, 0.09 acre of riparian 
shrub-woodland, and 4.00 
acres of other upland 
vegetation types.  

An additional 3.67 acres of 
permanent effects to habitat 
are undetermined as to 
vegetation type.  

Temporary disturbance would 
affect up to 54 acres 
Approximately 25.50 acres of 
big sagebrush steppe, 10.50 
acres of agricultural land, 6.25 
acres of dwarf sagebrush 
steppe, 5.25 acres of native 
grassland, and 5.25 acres of 
salt desert shrub and 1.25 
acres of other upland 
vegetation types would be 
affected.  

An additional 6.25 acres of 
temporary effects to habitat are 
undetermined as to vegetation 
type.  
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complete.  

Approximately 41.12 acres of 
big sagebrush steppe and 
4.58 acres of quaking aspen 
woodland would be affected. 
An additional 13.10 acres of 
temporary effects to habitat 
are undetermined as to 
vegetation type.  

 

 

any are present in the 
project area. 

Possible introduction 
and spread of 
noxious weeds and 
use of herbicides to 
control noxious 
weeds. 

Temporary 
disturbance would 
affect up to 
47.20 acres.  
Approximately 16.75 
acres of big 
sagebrush steppe 
and 11.5 acres of 
native grassland 
would be affected.  

Smaller areas of 
potential effect 
include 0.25 acre of 
riparian meadow and 
0.1 acre of riparian 
woodland and 16.20 
acres of other upland 
vegetation types. An 
additional 4.84 acres 
of temporary effects 
to habitat are 
undetermined as to 
vegetation type.  

4.79 acres of 
temporary effects to 
habitat are 
undetermined as to 
vegetation type.  

 

riparian meadow 
and 3.31 acres of 
other upland 
vegetation types.  

An additional 4.84 
acres of temporary 
effects to habitat 
are undetermined 
as to vegetation 
type.  
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3.4 WETLANDS AND RIPARIAN AREAS 
This section presents an analysis of the potential effects of the proposed Project on wetlands (Section 3.4.2.1) 
and riparian areas (Section 3.4.2.2) within the Project area.  Wetlands are areas inundated or saturated by 
surface water or groundwater at a frequency and duration sufficient to support (and under normal 
circumstances do support) a prevalence of vegetation typically adapted for life in saturated soil conditions 
(ACOE 1987).  Riparian areas are the areas adjacent to streams and rivers, and have a distinct vegetative 
community associated with the higher groundwater level adjacent to the drainages.   

Wetlands and riparian areas are of critical importance to the protection and maintenance of a large array of 
plants and animals, including threatened and endangered species, because they provide essential habitats.  
Wetlands and riparian areas help protect the quality of surface water by impeding the erosive forces of 
moving water and trapping waterborne sediment and associated pollutants, protecting water supplies by 
assisting the purification of surface water and groundwater resources, maintaining base flow to surface waters 
through the gradual release of stored floodwaters and groundwater, and providing a natural means of flood 
control and storm damage protection through the absorption and storage of water during high-runoff periods. 

The wetland and riparian areas potentially affected by the Project are mostly associated with perennial and 
ephemeral drainages.  The wetlands include palustrine emergent (PEM), palustrine shrub scrub (PSS), and 
palustrine forested (PFO), and palustrine unconsolidated shore (PUS) types.  Isolated wetlands also were 
delineated.  Section 404 of the CWA established standards to evaluate and reduce total and net Project effect 
to wetlands under the regulatory jurisdiction of the U.S. Army Corps of Engineers (ACOE).  These standards 
require avoidance of wetlands where possible and minimization of disturbance where effects are unavoidable.  
Any unavoidable wetland effects may require compensatory mitigation.  All wetland crossings would be 
subject to review and approval by the Seattle District of the ACOE, whereby the proposed Project would be 
required to comply with the conditions of any permits issued by the ACOE, including the provisions of any 
required wetland compensatory mitigation.  Similar review and approval would be required by the Oregon 
Department of State Lands (DSL).  Riparian areas in the project area typically have herbaceous or shrub scrub 
vegetation and are associated with perennial or intermittent streams. 

The following analysis assesses potential effects to wetland and riparian resources from the No Action 
Alternative, the Echanis Wind Energy Project, Alternative B – West Route (including both route options), and 
Alternative C – North Route. 

3.4.1 Methodology 

For the purposes of this analysis, the Project area was defined to include the area within the 150-foot wide 
transmission line right-of-way (ROW) and all areas affected by the construction and operation of access 
roads, interconnection stations, substations, turbine towers, power collection systems, and other permanent 
and temporary Project features, including temporary laydown areas and tensioning sites.   

Wetlands within the Project area were identified during onsite inspections and use of mapping data available 
from the National Wetland Inventory (NWI; USGS 2010).  Wetlands identified in areas affected by 
construction of proposed access roads were field-delineated (i.e. the boundary between wetlands and uplands 
was identified) using The Routine Onsite Determination Method (1987 manual, pp. 52-69) and the Regional 
Supplement for the Arid West Region to determine presence or absence of State of Oregon wetland 
boundaries and Federal jurisdictional wetlands.   
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The following field visits were conducted in 2008 and 2009:    

• May 21, 2008 and June 12-17, 2008: The Echanis Project site and main access road were inspected and 
wetlands were identified, delineated, and mapped.  These areas were inspected again in July 2008 to 
finalize the location of the main access road.   

• December 3rd, 7th, and 8, 2009: The Alternative B – West Route alignment (including the two route 
options) was inspected and wetlands were identified, delineated, and mapped.  

• October 8th, 20th, 21st, and December 14, 2009: The Alternative C – North Route alignment was 
inspected and wetlands were identified, delineated, and mapped.    

The majority of the Project area was traversed using all terrain vehicles, with stops to take sample plot data 
approximately every mile.  Sample plots were established wherever wetland indicators were observed.  For 
each sample plot, data on vegetation, hydrology and soils was collected, recorded in the field, and transferred 
to data forms  

Wetlands were not delineated in areas where there would be no direct effect from construction of new access 
roads; wetland areas within the ROW that would be completely spanned by the transmission line were not 
delineated.  Field delineations were also not conducted in the Cucamonga Creek canyon or Malheur National 
Wildlife Refuge (MNWR).  Information on wetlands in areas where delineations were not conducted was 
obtained from the National Wetland Inventory (NWI; USGS 2010).  All effects on wetlands related to the 
transmission line alternatives and improvements to existing roads are based on NWI data.  Effects from 
construction of new roads and transmission line components are described as “acres of wetland effect” 
whereas the amount of wetland area spanned by the transmission line alternatives is described as “miles 
crossed.”   

In portions of project area where flowing water or bare creek channels were identified, the ordinary high 
water mark (i.e. the highest level reached by a body of water) was determined through direct observation.  
Where creek channels were vegetated, wetland conditions were generally present, and the areas were 
delineated and mapped as wetlands. 

The wetland classification system described by Cowardin et al (1979) was used to classify wetlands based on 
the following observed categories:  

• Palustrine emergent (PEM) include wetlands characterized by erect, rooted, herbaceous hydrophytes (i.e 
aquatic plants), excluding mosses and lichens (Cowardin et al 1979).  Wildlife frequently use these areas 
for nesting and feeding, particularly during migration. 

• Palustrine scrub-shrub (PSS) wetlands include wetland areas dominated by woody vegetation less than 20 
feet tall (Cowardin et al 1979).  PSS wetlands supply an abundance of food and cover resources for 
mammals and birds and provide necessary breeding habitat for many migratory bird species.   

• Palustrine forested (PFO) wetlands are dominated by woody vegetation that is at least 20 feet tall 
(Cowardin et al. 1979).  PFO wetlands provide a diverse assemblage of vegetation and an abundance of 
food and water sources for wildlife. 

• Palustrine unconsolidated shore (PUS) wetlands are dominated by trees, shrubs, persistent emergent 
vegetation, and emergent mosses or lichens, with unconsolidated shores characterized by substrates 
lacking vegetation except for pioneering plants that become established during brief periods when 
growing conditions are favorable (Cowardin et al. 1979). 
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Riparian areas (i.e. the interface between land and a stream) are present at all stream crossings locations, as 
identified in Section 3.2.  Vegetation in riparian areas was described as herbaceous or shrub-scrub based on a 
review of aerial photography, supplemented by from field visits conducted in 2008 and 2009.    

This analysis presented in this section was informed by comments received from the public and regulatory 
agencies during the EIS scoping process.  Agency representatives, local organizations and private citizens 
requested that the following issues be addressed in the EIS: 

• Potential effects to wetlands, floodplains, and riparian areas. 

• Methods to avoid or mitigate for potential effects to wetlands, floodplains, and riparian areas. 

• Compliance with Section 404 of the Clean Water Act and Executive Order 11988. 

• Description of all waters of the U.S. that could potentially be affected by the project (if any), and 
inclusion of maps that clearly identify all waters within the Project Area. 

3.4.2 Affected Environment 

The Project is within the Basin and Range Province, which is characterized by a fault-block mountain 
enclosed basin with internal drainages.  Steens Mountain is a typical example of the Province.  The vegetation 
is typical of the steppe, shrub-steppe, and desert shrubs zones.  The ridge tops tend to be very rocky, and are 
dominated by very low growing shrubs, such as low sagebrush (Artemisia arbuscula).  Ground cover is 
sparse, and is dominated by species including Idaho fescue (Festuca idahoensis), Sandberg bluegrass (Poa 
sandbergii), cheatgrass (Bromus tectorum), and bluebunch and crested wheatgrass (Pseudoroegneria 
spicataand A cristatum).  The side slopes of the ridges typically are a western juniper/big sagebrush 
(Juniperus occidentalis/Artemisia tridentata) community.   

Since juniper management has been occurring for the last 30 years, seeps and springs have been emerging 
where there is no historical record of water presence.  This is believed to increase the occurrence of water 
emerging onto the Echanis Project site.  This has been documented by both the EOARC as well as the local 
ranchers who are reporting more water than was historically present (Schott 2008).  Most of the springs are 
typically dry by May, but in 2008 there was flowing water in June.   

Drainages with sufficient water during the year typically have an associated riparian community.  Wetter 
grass-forb communities are dominated by Kentucky bluegrass (Poa pratensis), Nebraska sedge (Carex 
nebrascensis) and Baltic rush (Juncus balticus).  Riparian communities along streams include the 
aforementioned herb species as well as trees such as water birch (Betula occidentalis).  An inland saltgrass 
(Disticilus spicata) community was observed in one location during recent site surveys. 

Much of the bottomland in the Project area has been under cultivation.  These lands are primarily alfalfa 
(Medicago sativa) pastures, which are sprinkler irrigated.  Some flood irrigation occurs in the Kiger basin.  
Wetter areas tend to be dominated by meadow foxtail (Aleopecurus pratensis), Kentucky bluegrass (Poa 
pratensis) and Baltic rush (Juncus balticus).  A few willows (Salix sp.) are found along agricultural streams 
and irrigation ditches. 

Alternative B (including the two route options) is located completely within the Donner und Blitzen subbasin.  
Alternative C is located within the Harney-Malheur Lakes subbasin.  Both of these watersheds are within the 
Oregon Closed Basin.  Alternative C is also partially located in the Upper Malheur subbasin, which is part of 
the Middle Snake Basin.  The Echanis Project site is on a ridge between the Donner und Blitzen and Alvord 
Lake watersheds, also located in the Oregon Closed Basin.   
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3.4.2.1 Wetlands 

Project area wetlands provide valuable tree and understory plant diversity, stable stream banks that can 
attenuate and alter flood flows, and valuable nesting and foraging habitat for many birds and other wildlife 
species.  In particular, the shallow wetlands associated with the MNWR are managed to provide refuge and 
breeding ground for resident and migratory birds, because of its location on the Pacific Flyway.   

PEM wetlands are the most common wetland type in the Project area.  Vegetation in these wetland areas 
include Baltic rush (Juncus balticus), few-flower spikerush (Eleocharis quinqueflora), Kentucky bluegrass 
(Poa pratensis), black medic (Medicago lupulina), flatsedge, and Nebraska sedge (Carex nebrascensis).  
Common species in adjacent upland areas include cheatgrass, Kentucky bluegrass, western juniper, and 
mountain brome.     

PSS wetlands are less common in the Project area.  Vegetation in these wetland areas is dominated by 
quaking Aspen and Nebraska sedge.  NWI maps show an area of PSS wetland along Alternative B where the 
alignment crosses Cucamonga Creek.  NWI maps also show an area of PSS wetlands along a road at the 
northern end of Alternative C; however field surveys determined no wetlands were present.   

Small areas of PFO wetland are present along Mud Creek.   

3.4.2.2 Riparian Areas 

Riparian corridors are vegetated communities contiguous to and dependent on surface and subsurface water 
associated with perennial and intermittent waterbodies.  Riparian areas are the transitional area between 
streams and upland features.  Riparian vegetation on the Project site consists of forested, shrubby and 
herbaceous species.  The vegetation that comprises riparian corridors is important to stabilizing streambanks 
and reducing floodwater velocities, which can prevent or limit streambank erosion.  Riparian areas are 
distinctly different from surrounding lands because of the unique soil and vegetation characteristics that are 
strongly influenced by the presence of water.  Many special status species rely on riparian areas during a 
portion of the year for cover, forage, or breeding habitat.  Riparian areas discussed in this section include only 
areas adjacent to streams, and not any wetland areas extending further from the streams than the stream banks 
themselves.  

3.4.3 Environmental Effects and Mitigation  

The primary effects of the proposed Project on wetland and riparian resources would be from the construction 
and operation of the transmission lines, the Echanis Wind Energy Project, access roads, and other project-
related improvements and support facilities.  Effects would be both permanent (long-term operational effects) 
and temporary (associated with Project construction).  The potential effects on wetlands and riparian areas 
identified and analyzed in this section include: 

• Alterations to the wetland hydrology; 

• Alterations to the wetland plant communities, and 

• Loss of wetlands due to filling or sedimentation. 

During development of the Project plan, the Project proponent worked with wetland biologists to minimize 
the effect of project development on wetlands and riparian areas.  For example, the original design for the 
main access road to the Echanis site would have required five stream crossings, but the current plan has only 
three.  In addition, bottomless arch culverts would be used instead of round culverts at several stream crossing 
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locations along the access road to maintain the integrity of the streambed.  These bottomless arch culverts 
were chosen because they can be installed without impacting the active stream channel. 

The potential effects on wetlands and riparian areas during the short-term construction phase and the long-
term operational phase of the Project are described below.  It should be noted that a variety of project design 
features and best management practices to reduce the effects on wetlands and riparian areas from both the 
Echanis project and the transmission line alternatives, would be implemented as part of proposed action.  
These measures are not repeated in the mitigation sections below, but are summarized in Chapter 2 and are 
listed in Appendix A. 

3.4.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
wind energy facilities would be constructed and new or improved access roads would not be needed.  The 
Echanis Project site would remain undeveloped and would continue to be used for livestock grazing and the 
existing HEC distribution line located along South Diamond Lane would remain above ground.  Wetlands and 
riparian areas would continue to be affected by current uses.  

3.4.3.2 Echanis Project Effects Common to All Action Alternatives 

The permanent and temporary effects on wetlands and riparian areas from construction and operation of the 
Echanis Project would be the same for all action alternatives (i.e. Proposed Action and Alternative Actions).  
Because the Echanis Project is a common element to all transmission line alternatives (i.e. a connected non-
federal action), the effects from the Echanis Project are described separately from the effects of the 
transmission line alternatives.  The effects associated with each transmission line alternative are described 
separately below.  The combined effects of the Echanis Project and each transmission line alternative on 
wetlands and riparian areas are described in Section 3.4.3.9. 

PERMANENT EFFECTS 
The Echanis Wind Energy Project would include the installation and operation of 40 to 69 wind turbines, a 
main access road to the Echanis site, a substation, an operations and maintenance (O&M) building, on-site 
access roads (i.e. string roads), and a 1.18 mile overhead power collection line.  The Project would include 
several miles of 34.5-kV underground power collection cables connecting the wind turbines to the Echanis 
substation.  (see Figures 3.4-1 Map Units 1 through 11) 

No effects to wetlands or riparian areas would occur on the Echanis site.  Construction and improvement of 
the main access road to the Echanis site (which is a project feature common to all action alternatives) would 
affect a total of 2.44 acres of wetlands.  The new portions of the main access road to the Echanis site would 
cause a permanent loss of 1.76 acres of wetlands, mostly associated with Mud Creek and a connected 
tributary (Figure 3.4-1 Map Unit 1).  Improvements to the existing portions of the main access road would 
also affect wetlands and would cause permanent effects to 0.68 acres of wetland area, mostly associated with 
Kiger Creek and Booners Creek (Figure 3.4-1 Map Unit 3).  The majority of the effects on wetlands, 1.91 
acres, are to PEM wetlands, with an additional 0.53 acres of effect to PSS wetlands (Table 3.4-1). 
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Figure 3.4-1a Unit 1:  Wetland Crossings. 
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Figure 3.4-1b Unit 2:  Wetland Crossings. 
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Figure 3.4-1c Unit 3:  Wetland Crossings. 
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Figure 3.4-1d Unit 4:  Wetland Crossings. 
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Figure 3.4-1e Unit 5:  Wetland Crossings. 

3.4-10 
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Figure 3.4-1f Unit 6:  Wetland Crossings. 
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Figure 3.4-1g Unit 7:  Wetland Crossings. 

3.4-12 
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Figure 3.4-1h Unit 8:  Wetland Crossings. 

3.4-13 
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Figure 3.4-1i Unit 9:  Wetland Crossings. 

3.4-14 
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Figure 3.4-1j Unit 10:  Wetland Crossings. 
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Figure 3.4-1k Unit 11:  Wetland Crossings.
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Table 3.4-1 Wetland Crossings and Effects Common to All Action Alternatives 

Wetland Type New access roads - effects (acres) Access road improvement effects (acres) 

PEM 1.26  0.65 

PSS 0.50  0.03 

PUS 0 0  

Total 1.76 0.68 

 

New construction for the main access road to the Echanis site would cross riparian areas in nine locations: 
once over perennial Kiger Creek, three times over perennial Mud Creek, twice over an intermittent tributary 
to Mud Creek, and three times over an intermittent tributary to Kiger Creek (Table 3.4-2).  At the Kiger Creek 
crossing, a 60-foot long bridge would be constructed to span the creek with footings well outside the channel.  
The bridge would be placed in an existing break in riparian vegetation to prevent unnecessary woody 
vegetation removal.   

Table 3.4-2 Riparian Areas Crossed by Echanis Wind Farm Access Roads 

Project Components 

Water Body Water Body Types Access road 

Kiger Creek Perennial Stream 1-PSS; 1-PEM 

Mud Creek Perennial Stream 3-PSS 

Booners Creek Perennial Stream 1-PEM 

Tributary to Mud Creek Intermittent Stream 2-PSS 

Tributary 1 to Kiger Creek Intermittent Stream 3-PSS 

Tributary 2 to Kiger Creek Intermittent Stream 1-PEM 

Tributary 3 to Kiger Creek Intermittent Stream 1-PEM 

Numbers indicate number of crossings; - PEM/PSS indicates dominate vegetation types at the crossings 

 

The access road to the Echanis site would parallel Mud Creek for 2.5 miles, an intermittent tributary of Mud 
Creek for another 1.2 miles, and an unnamed tributary to Kiger Creek in Wildcat Canyon for 0.7 miles.  The 
road bed would be constructed through cut and fill—upslope materials would be removed and placed 
downslope to build the road bed.  The road alignment would be placed as far as possible from the creek.  The 
minimum distance from the creek as allowed by canyon width and the position of creek meanders would 
range from six feet to greater than 50 feet.  Exact locations of the road have not yet been finalized.  All 
construction would be outside of the channel and bed of the stream (Kane, Marl. 2010. Personal 
communication, January 12).  The proposed alignment would be within approximately 75 feet of waterbodies, 
therefore has the most likelihood of affecting riparian areas, at the following locations:   

• Kiger Creek Tributary 1, for approximately 0.7 miles.   

• Mud Creek, for 1.9 miles. 

• Mud Creek Tributary, for approximately 0.7 miles. 

Roads would not be paved with impervious surfaces, but would be cleared and graded.  Permanent effects 
would include reduced interception and infiltration of precipitation.  In addition, the grading of roads and 
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construction of the bridge has the potential to increase erosion near and in stream channels.  These potential 
effects would be minimized by the design practices described in Chapter 2.   

Additional access road improvements would occur on roads that currently cross the riparian areas of Kiger 
Creek, Booners Creek, and two intermittent tributaries to Kiger Creek on existing bridges.  The effects of the 
transmission line are discussed below. 

TEMPORARY EFFECTS 
While most of the project features common to all action alternatives would be located outside of wetlands and 
riparian areas, ground disturbance and construction activities could cause temporary effects to nearby wetland 
and riparian areas.  The main access road will parallel waterbodies for a total distance of approximately 3.3 
miles and will cross waterbodies 13 times, as discussed above, and may have temporary, construction-related 
to nearby wetland and riparian areas, including effects of equipment working within and adjacent to these 
areas.  During construction of the main access road and road crossings, BMPs would be followed to minimize 
erosion and other effects to wetlands and riparian areas.  These BMPs are outlined in the Application for 
Conditional Use Permit for the Echanis Wind Farm (CEP 2007) and in the Erosion and Sediment Control 
(ESC) Plans for the Echanis Wind Farm Access Road (Westlake Consultants, Inc. 2008), in accordance with 
the ODEQ National Pollutant Discharge and Elimination System Stormwater Discharge Permit (ODEQ 2005) 
and pursuant to Oregon Revised Statutes 468B.050 and Section 402 of the Federal Clean Water Act.   

Best management practices (as described in Chapter 2) would be implemented during construction to decrease 
temporary effects of project construction. 

MITIGATION 
Wherever possible, wetlands were avoided when determining the alignment of the main access road to the 
Echanis Project site.  Specific mitigation measures for the effects related to construction of the main access 
road will be described in the Compensatory Wetland Mitigation (CWM) Plan in a revised Joint Permit 
Application that will be submitted to the ACOE and DSL.  The objective of the CWM will be to create new 
PEM and PSS wetland areas at a ratio of 1:1.5 to replace the wetland area lost due to construction of the main 
access road.  The CWM would be designed to create additional high quality emergent wetlands to increase 
water storage and water delay functions, sediment stabilization, nutrient retention and wildlife habitat 
functions within the Project area.  Mitigation would consist of wetland creation and riparian enhancement 
planting.  The replacement wetlands would be vegetated with emergent and shrub scrub species native to the 
site.  Vegetation would be salvaged from higher quality onsite wetlands.   

The CWM plan will propose to create 3.66 acres of wetland to compensate for the 2.44 acres of wetland 
affected by construction of the access road.  Mitigation through wetland creation is expected to directly 
replace the lost wetland area, and more than compensate for lost wetland functions by maintaining the type 
and diversity of vegetation, as well as providing an enhanced riparian buffer for portions of the onsite 
drainage.  Vegetation and topsoil in existing higher quality wetlands would be removed with the topsoil intact 
and re-established in the mitigation area.  Where inadequate plants exist in the replaced topsoil additional 
cuttings would be collected from other portions of the site. 

Additional project design features and best management practices (BMPs), as described in Chapter 2, would 
be implemented on BLM-administered land and recommended to private landowners to minimize the effects 
on wetlands and riparian areas described above. 
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3.4.3.3 Alternative B – West Route (Proposed Action) 

Construction and operation of Alternative B (including route options) would also have permanent and 
temporary effects on wetlands and riparian areas.   

PERMANENT EFFECTS 
Alternative B would extend 28.87 miles from the proposed substation at the Echanis site to the proposed 
Interconnection Station (ICS) west of Highway 205.  The transmission line would span 1.16 miles of 
wetlands, including five wetland crossings and ten riparian areas associated with four perennial streams and 
six intermittent streams or canals (Figure 3.4-1 Map Units 2, 4, 5 and 7; Table 3.4-3; Table 3.4-4).  
Approximately 196 poles would be installed for Alternative B.  Where the length of the wetlands spanned is 
less than 600 feet, pole locations would be selected to avoid riparian areas and wetlands.  However, at some 
locations poles would be placed in wetland areas.  A wetland adjacent to Cucamonga Creek is approximately 
1,000 feet wide, so one pole would be placed in the wetland at that crossing (Figure 3.4-1; PEM 28, PSS 29).  
McCoy Creek would be crossed at a location where wetlands are more than 2,000 feet wide, so three poles 
would be placed in wetlands at that crossing (Figure 3.4-1; PEM 34, PSS 35).  One wetland approximately 
1,800 feet wide would be crossed at  the Donner und Blitzen River valley; however this wetland would be 
completely spanned by placing transmission line towers in upland areas on either side of the valley (Figure 
3.4-1; PEM 38).  Where wetlands are affected, installation of each pole would result in permanent loss of 31 
square feet of wetland area, totaling 124 square feet for Alternative B, or less than 0.01 acres. 

Table 3.4-3 Wetland Crossings and Effects for Alternative B – West Route 

Wetland Type T-line Crossings (miles) Poles (acres) Overland Access Roads (acres) 
Access Road Construction and 

Improvement (acres) 

PEM 1.13 < 0.01 0.74  0 

PSS 0.03 0 0  0 

Total 1.16 < 0.01 0.74  0 

 

Table 3.4-4 Riparian Crossings Associated with Alternative B – West Route 

Project Components 

Water Body Water Body Types 
Transmission Lines/ 

Vegetation Type 
Access road**/ 

Vegetation Type 

Cucamonga Creek Perennial Stream 1/Herbaceous 1/Scrub Shrub 

Donner und Blitzen River Perennial Stream 1/Herbaceous 0 

Kiger Creek Perennial Stream 1/Scrub Shrub 0 

McCoy Creek Perennial Stream 1/Herbaceous 0 

Drake Creek Intermittent Stream 1*/Herbaceous 0 

Tributary to Kiger Creek in Wildcat Canyon Intermittent Stream 1/Herbaceous 0 

Grain Camp feeder ditch Intermittent Ditch/canal 1/Herbaceous 0 

Tributary to McCoy Creek Intermittent Stream 1/Herbaceous 0 

Tributary to Donner und Blitzen River Intermittent Stream 1/Herbaceous 1/Herbaceous 

South Swamp Canal Intermittent Ditch/canal 1/Herbaceous 0 

Numbers indicate number of crossings 

**  Includes only permanent access roads, does  not include overland routes (WILL BE ADDED LATER) 
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New gravel access roads would be constructed and some existing access roads would be widened.  New and 
widened access roads on public lands would include a permanent 40-foot wide ROW to accommodate 
construction, drainage improvements, snowplowing and maintenance activities.  These roads and 
improvements would not affect wetlands.  Overland access roads with no roadbed improvements would also 
be developed during the construction and operation of Alternative B.  Approximately 26.07 miles of 8-foot 
wide overland access road would be required affecting approximately 0.74 acres of PEM wetlands 

Access roads for Alternative B would cross riparian areas associated with one perennial stream (Cucamonga 
Creek) and one intermittent stream (Tributary to Donner und Blitzen River) permanently displacing riparian 
area.  Overland roads would cross or encroach into riparian areas along Cucamonga Creek (two locations), 
Kiger Creek, Booners Creek, and McCoy Creek (Table 3.4-4; Figure 3.4-1).  In areas where additional woody 
vegetation would be removed to allow wide construction vehicles to pass, the vegetation would be allowed to 
return outside of the permanent access road footprint.  The long-term effects from access roads may include 
run-off and associated erosion of road materials into riparian areas associated with heavy rainfall, snowmelt, 
and maintenance activities.  These potential effects would be minimized by implementing the project design 
features and BMPs described in Chapter 2. 

TEMPORARY EFFECTS 
Temporary effects may occur during installation of the Alternative B transmission line poles, ICS, new and 
widened access roads, and other project features, particularly in areas where poles would be placed in 
wetlands.  These effects would be associated with vehicles and equipment accessing areas of construction and 
surface disturbance in the area around each pole from equipment operation and materials stockpiling.  
Additionally, one tensioning site would be located in a wetland, and would temporarily affect 0.25 acres.  As 
discussed above, woody vegetation would be removed at some overland road locations to allow wide 
construction vehicles to pass.  At these locations, vegetation removal outside the permanent access road 
footprint would be temporary; this vegetation would be allowed to return.   

Wetlands would also be temporarily affected by the relocation and burial of the HEC distribution line in the 
area of the Donner und Blitzen River and associated wetlands.  The 1.35 mile excavation would be entirely 
within wetland areas and would cause a total of 2.45 acres of surface disturbance.  Low impact construction 
techniques would be used.  The equipment used to bury the line would move along the alignment at a slow 
pace, digging a narrow (less than two feet wide) trench, inserting the line, and burying it all in one pass.  
Disturbed areas would be restored to preexisting conditions.  Mats would be used if necessary to prevent 
damage to vegetation from the wheels or tracks of construction equipment. 

Where the relocated distribution line would cross the Donner und Blitzen River and the Buena Vista Canal, 
directional boring methods would be used (Kane, Marl. 2010.  Personal communication, January 8).  This 
method involves drilling a pilot hole under the waterbody and banks, then enlarging the hole through 
successive ream borings.  Depending on the angle of approach of the pipeline alignment to the water crossing, 
a temporary work area may need to be cleared.  This method generally reduces effects to the water body 
banks, bed, riparian areas, and water quality.  The distribution line burial also crosses two intermittent water 
courses: Center Canal and an unnamed stream.  These would be crossed by trenching through the water 
courses when they are dry.  If groundwater is encountered and must be pumped out of the trench the BMPs 
described in Chapter 2 would be applied.   

Riparian areas would also be temporarily affected by access road construction at two locations.  At the 
Cucamonga Creek crossing, woody vegetation in the riparian zone would be removed during construction to 
allow wide construction vehicles to pass.  Shrubs and trees would be removed manually, to minimize ground 
disturbance and damage to adjacent riparian vegetation.  The loss of woody riparian vegetation would 
represent a small decrease in riparian area over the short term (0 to 3 years), but would recover through the 
long term (3 to 10 years).  At the crossing of the Tributary to Donner und Blitzen River crossing, only 
herbaceous vegetation would be affected, and the area would be replanted after construction is complete.   
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FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, wetland and riparian area would experience similar 
temporary construction related effects as described above, including the disruptive effects due to equipment 
operation, additional surface disturbance, and vegetation damage. 

MITIGATION 
Because wetlands would be affected by overland roads, specific mitigation measures would be developed for 
these effects and would be described in the Project’s Compensatory Wetland Mitigation (CWM) Plan 
submitted with the Project’s Joint Permit Application.  The goal of the CWM plan for the Alternative B area 
would be to create 1.11 acres of wetland to compensate for the 0.74 acres of wetland affected by the proposed 
overland road construction associated with this transmission line alternative.  The mitigation would replace 
the lost area at a ratio of 1:1.5 and would compensate for lost wetland functions by maintaining the type and 
diversity of vegetation, as well as by providing an enhanced riparian buffer for portions of the onsite drainage.  
Vegetation and topsoil in existing higher quality wetlands would be removed with the topsoil intact and re-
established in the mitigation area.  Where inadequate plants exist in the replaced topsoil additional cuttings 
would be collected from other portions of the site. 

Additional project design features and best management practices (BMP’s), as described in Chapter 2, would 
be implemented on BLM-administered land and recommended to private landowners to minimize the effects 
on wetlands and riparian areas described above. 

South Diamond Lane Route Option   

PERMANENT EFFECTS 
The South Diamond Lane Option would extend 28.26 miles from the Echanis substation to the tie-in with the 
HEC 115-kV line.  The transmission line would cross 1.98 miles of wetlands (Figure 3.4-1) and riparian areas 
associated with four perennial streams and seven intermittent streams or canals (Table 3.4-5).  Where 
wetlands are less than 600 feet wide, pole locations would be selected to avoid riparian areas and wetlands.  A 
wetland adjacent to Cucamonga Creek is approximately 1,000 feet wide, so one pole would be placed in the 
wetland at that crossing (Figure 3.4-1; PEM 28, PSS 29.  McCoy Creek would be crossed at a location where 
wetlands are more than 2,000 feet wide, so three poles would be placed in wetlands at that crossing (Figure 
3.4-1; PEM 34, PSS 35).  One wetland approximately 5,500 feet wide would be crossed at the Donner und 
Blitzen River valley, and nine poles would be located in this wetland (Figure 3.4-1; PEM 41).  Each pole 
would result in permanent loss of 31 square feet of wetland area, so thirteen poles would cause the loss of a 
total of 403 square feet or less than 0.01 acres. 

New gravel access roads would be constructed and some existing access roads would be widened.  New and 
widened access roads on public lands would include a permanent 40-foot wide ROW to accommodate 
construction, drainage improvements, snowplowing and maintenance activities.  These gravel roads and 
improvements would not affect wetlands.  Approximately 21.68 miles of 8-foot wide overland access road 
would be required for the South Diamond Lane Route Option affecting approximately 0.74 acres of wetlands.   

Roads would not be constructed adjacent to riparian areas; effects to riparian areas would occur only at stream 
crossings.  Riparian areas associated with one perennial stream and one intermittent stream crossing would be 
permanently displaced by construction of new access roads or improvements to existing roads (Table 3.4-6).  
In addition, overland roads would cross or encroach into the same riparian areas described for Alternative B – 
West Route, including areas along Cucamonga Creek (two locations), Kiger Creek, Booners Creek, and 
McCoy Creek.  Transmission lines associated with the South Diamond Lane Route Option would span 
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riparian areas of perennial streams three times and span riparian areas of intermittent streams or canals six 
times (Table 3.4-6).  

Table 3.4-5 Wetland Crossings and Effects for the South Diamond Lane Route Option 

Wetland Type T-line Crossings (miles) Poles (acres) Overland Access Roads (acres) Access Road Construction and Improvement (acres) 

PEM 1.94 < 0.01 0.74  0 

PSS 0.04 0 0  0 

Total  1.98 < 0.01 0.74  0 

 

Table 3.4-6 Riparian Areas Crossed by the Alternative B – South Diamond Lane Option 

Project Components 

Water Body Water Body Types 
Transmission Lines/  

Vegetation Type 
Access road**/  

Vegetation Type 

Cucamonga Creek Perennial Stream 1/Herbaceous 1/Scrub Shrub 

Donner und Blitzen River Perennial Stream 1/Herbaceous 0 

McCoy Creek Perennial Stream 1/Herbaceous 0 

Kiger Creek Perennial Stream 1/Scrub Shrub 0 

Tributary to McCoy Creek Intermittent Stream 1/Herbaceous 0 

Tributary to Donner und Blitzen River Intermittent Stream 0 1/Herbaceous 

Tributary to Center Canal Intermittent Ditch/canal 1/Herbaceous 0 

Buena Vista Canal Intermittent Ditch/canal 1/Herbaceous 0 

Center Canal Intermittent Ditch/canal 1/Herbaceous 0 

South Swamp Canal Intermittent Ditch/canal 1/Herbaceous 0 

Drake Creek Intermittent Stream 1*/Herbaceous 0 

Tributary to Kiger Creek in Wildcat Canyon Intermittent Stream 1/Herbaceous 0 

Numbers indicate number of crossings. 

**  Includes only permanent access roads, does  not include overland routes (WILL BE ADDED LATER) 

 

TEMPORARY EFFECTS 
Temporary effects for this option would be the same as discussed for Alternative B – West Route. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, wetland and riparian area would experience similar 
temporary construction related effects as described above, including the disruptive effects due to equipment 
operation, additional surface disturbance, and vegetation damage. 

MITIGATION 
The same mitigation described above for Alternative B would apply to the South Diamond Lane 
Transmission Line Option.   
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Hog Wallow Route Option 

PERMANENT EFFECTS 
The Hog Wallow Route transmission line would cross a total of 29.06 miles of ROW from the Echanis 
substation to the substation interconnection, including crossing 1.06 miles of wetlands (Figure 3.4-1; Table 
3.4-7) and riparian areas associated with four perennial streams and six intermittent streams or canals (Table 
3.4-7).  Where wetlands are less than 600 feet wide, pole locations would be selected to avoid riparian areas 
and wetlands.  A wetland adjacent to Cucamonga Creek is approximately 1,000 feet wide, so one pole would 
be placed in the wetland at that crossing (Figure 3.4-1; PEM 28, PSS 29.  McCoy Creek would be crossed at a 
location where wetlands are more than 2,000 feet wide, so three poles would be placed in wetlands at that 
crossing (Figure 3.4-1; PEM 34, PSS 35).  One wetland approximately 1,200 feet wide would be crossed near 
the Donner und Blitzen River; however, as described for Alternative B - West Route, this wetland would also 
be completely spanned by placing towers in upland areas on either side of the valley (Figure 3.4-1; PEM 39).  
Each pole would result in permanent loss of 31 square feet of wetland area, so four poles would cause the loss 
of 124 square feet or less than 0.01 acres of wetlands within the ROW at these locations.  All poles would be 
placed in PEM wetlands and would avoid effects to PSS wetlands. 

Table 3.4-7 Wetland Crossings and Effects for the Hog Wallow Route Option 

Wetland Type T-line Crossings (miles) Poles (acres) Overland Access Roads (acres) Access Road Construction and Improvement (acres) 

PEM 1.03 < 0.01 0.74  0 

PSS 0.03 0 0  0 

PUS 0 0 0 0 

Total  1.06 < 0.01 0.74  0 

 
New gravel access roads would be constructed and some existing access roads would be widened.  New and 
widened access roads on public lands would include a permanent 40-foot wide ROW to accommodate 
construction, drainage improvements, snowplowing and maintenance activities.  These gravel roads and 
improvements would not affect wetlands.  Approximately 26.38 miles of 8-foot wide overland access road 
would be required for the Hog Wallow Route Option affecting approximately 0.74 acres of wetlands.   

The transmission line would cross riparian areas associated with four perennial streams and five intermittent 
streams or canals (Table 3.4-8).  From the Echanis substation to the tie-in, approximately 198 towers would 
be located outside of riparian areas to the degree possible.  The pole locations have not yet been identified.  
The ROW would be cleared of vegetation only as needed and the pole locations would be selected to avoid 
riparian areas where possible.  The pole spans are sufficient to cross all wetland areas. 

Approximately 30.64 miles of access roads would be needed for access during construction and for long-term 
maintenance of the Hog Wallow Route transmission line.  Roads would not be constructed adjacent to 
riparian areas; effects to riparian areas would occur only at stream crossings.  Access roads constructed or 
improved would cross riparian areas associated with one perennial stream and one intermittent stream.   

TEMPORARY EFFECTS 
Temporary effects for this option would be the same as discussed for Alternative B – West Route. 
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Table 3.4-8 Number of Riparian Crossings for the Hog Wallow Route Option 

Project Components 

Water Body Water Body Types Transmission Lines Access road** 

Cucamonga Creek Perennial Stream 1/Herbaceous 1/Scrub Shrub 

Donner und Blitzen River Perennial Stream 1/Herbaceous 0 

Kiger Creek Perennial Stream 1/Scrub Shrub 0 

McCoy Creek Perennial Stream 1/Herbaceous 0 

Grain Camp feeder ditch Intermittent Ditch/canal 1/Herbaceous 0 

Tributary to McCoy Creek Intermittent Stream 1/Herbaceous 0 

Tributary to Donner und Blitzen River Intermittent Stream 1/Herbaceous 1/Herbaceous 

Drake Creek Intermittent Stream 1*/Herbaceous 0 

Tributary to Kiger Creek in Wildcat Canyon Intermittent Stream 1/Herbaceous 0 

Numbers indicate number of crossings.  

**  Includes only permanent access roads, does  not include overland routes (WILL BE ADDED LATER) 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, wetland and riparian area would experience similar 
temporary construction related effects as described above, including the disruptive effects due to equipment 
operation, additional surface disturbance, and vegetation damage. 

MITIGATION 
The same mitigation described above for Alternative B would apply to the South Diamond Lane 
Transmission Line Option. 

115-kV Transmission Line Option   

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductors) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options, described above, except that there would 
not be the temporary impacts from the phased construction of adding a future circuit. 

PERMANENT AND TEMPORARY EFFECTS 
Permanent and temporary effects to wetlands and riparian areas from this option would be similar to those 
presented above for each transmission line action alternative during the first phase of development.  The 
permanent effects of this design option on wetlands and riparian areas would be the same as described for 
Alternative B, and the South Diamond Lane and Hog Wallow Route Options.  However, this option would 
have lower temporary construction related effects on wetlands and riparian areas because workers and 
equipment would not be operating near these areas during two separate construction phases, thereby reducing 
the potential for additional surface disturbance and vegetation damage.  Ongoing operations and maintenance 
activities would be the same as described for Alternative B and the two route options above. 
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MITIGATION 
Mitigation for the same as described for Alternative B and the route options above.  

3.4.3.4 Alternative C – North Route 

In addition to the permanent and temporary effects on wetlands and riparian areas resulting from construction 
and operation of the Echanis Project, the various components of Alternative C would also have permanent and 
temporary effects on wetlands and riparian areas.   

PERMANENT EFFECTS 
Alternative C would extend 45.95 miles from the proposed substation at the Echanis site to the proposed 
Interconnection Station near Crane.  The transmission line for the Alternative C would cross wetland areas for 
a total of 0.62 miles (Figure 3.4-1; Table 3.4-9) and riparian areas associated with three perennial stream 
crossings and five intermittent stream crossings (Table 3.4-10).  Additionally, the transmission line would be 
adjacent to Smyth Creek.  The right-of-way may affect Smyth Creek’s riparian area three times where Smyth 
Creek meanders in and out of the transmission line alignment (Table 3.4-10).  The pole locations would not 
be placed in wetland areas, and would be sited to avoid wooded riparian areas where possible. 

Table 3.4-9 Wetland Crossings and Effects for Alternative C – North Route 

Wetland Type T-line Crossings (miles) Poles (acres) Overland Access Roads (acres) Access Road Improvement (acres) 

PEM 0.33 < 0.01 0.49 0 

PSS 0.19 0 0 0 

PUS 0.10 0 0 0 

Total  0.62 < 0.01 0.49 0 

 

A total of approximately 5.03 miles of existing access roads would be improved during construction and used 
for long term maintenance.  These road improvements are not near wetlands, and no wetland effects are 
anticipated.  No new access roads would be constructed, however, approximately 25.05 miles of overland 
vehicle access routes would be developed during construction and operation of Alternative C.  Overland 
access roads would affect approximately 0.49 acres of wetland and riparian area.    

Roads would not be constructed adjacent to riparian areas.  Improved access roads would cross wooded 
riparian areas associated with one perennial stream (Table 3.4-10).  The stream crossing would occur over 
existing bridges. 

TEMPORARY EFFECTS 
There would be no temporary effects to wetland resources from construction of Alternative C, because the 
transmission line poles and supporting permanent access road construction would not occur in wetland areas. 

Woody vegetation would be removed during construction by transmission lines at three locations (two at 
Kiger Creek and one at Swamp).  Shrubs and trees would be removed manually, to minimize ground 
disturbance and damage to adjacent riparian vegetation.  The loss of woody riparian vegetation would 
represent a minimal decrease in wildlife habitat over the short term. 
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Table 3.4-10 Number of Riparian Crossings for Alternative C – North Route 

Alternative C 

Water Body Water Body Types Transmission Lines Access road** 

Kiger Creek Perennial Stream 2/Scrub Shrub 0 

Riddle Creek Perennial Stream 1/Herbaceous 0 

Swamp Creek Perennial Stream 1/Scrub Shrub 0  

Tributary to Kiger Creek (Wildcat Canyon) Intermittent Stream 1/Herbaceous 0 

Tributary to Smyth Creek Intermittent Ditch/canal 3*/Herbaceous 0 

Intermittent stream 1 (adobe flat area) Intermittent Stream 1/Herbaceous 0 

Intermittent stream 2 (adobe flat area) Intermittent Stream 1/Herbaceous 0 

Drake Creek Intermittent Stream 1*/Herbaceous  0 

Tributary to Kiger Creek (Wildcat Canyon) Intermittent Stream 1/Herbaceous 0 

Numbers indicate number of crossings; - PEM/PSS indicates dominate vegetation types at the crossings Crossings marked with an asterisk (*) are areas where the ROW intersects or is 
adjacent to  the riparian area, but does not cross the stream 

**  Includes only permanent access roads, does  not include overland routes (WILL BE ADDED LATER) 

MITIGATION 
Mitigation for the small amount of wetland affected by overland roads would be developed and described in 
the Project’s Compensatory Wetland Mitigation (CWM) Plan submitted with the Project’s Joint Permit 
Application.  The goal of the CWM plan for the Alternative C area would be to create 0.74 acres of wetland to 
compensate for the 0.49 acres of wetland affected by the proposed overland road construction associated with 
this transmission line alternative.  The mitigation would replace the lost area at a ratio of 1:1.5 would 
compensate for lost functions by maintaining the type and diversity of vegetation, as well as by providing an 
enhanced riparian buffer for portions of the onsite drainage.  Vegetation and topsoil in existing higher quality 
wetlands would be removed with the topsoil intact and re-established in the mitigation area.  Where 
inadequate plants exist in the replaced topsoil additional cuttings would be collected from other portions of 
the site. 

Additional project design features and best management practices (BMPs), as described in Chapter 2, would 
be implemented on BLM-administered land and recommended to private landowners to minimize the effects 
on wetlands and riparian areas described above. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, wetland and riparian area would experience similar 
temporary construction related effects as described above, including the disruptive effects due to equipment 
operation, additional surface disturbance, and vegetation damage. 

115-kV Transmission Line Option   

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The 115-kV 
Transmission Line Option would include a single three-phase (i.e. three conductor) 115-kV circuit.  The 
alignment of the transmission line, pole heights and spacing, ROW width, construction methods, 
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interconnection points, and access requirements would be the same as described for Alternative C, above, 
except that there would not be the temporary impacts from the phased construction of adding a future circuit. 

PERMANENT AND TEMPORARY EFFECTS 
Permanent and temporary effects to wetlands and riparian areas from this option would be similar to those 
presented above for each transmission line action alternative during the first phase of development.  The 
permanent effects of this design option on wetlands and riparian areas would be the same as described for 
Alternative C.  However, this option would have lower temporary construction related effects on wetlands and 
riparian areas because workers and equipment would not be operating near these areas during two separate 
construction phases, thereby reducing the potential for additional surface disturbance and vegetation damage.  
Ongoing operations and maintenance activities would be the same as described for Alternative C, above. 

MITIGATION 
Mitigation for the 115-kV Transmission Line Option would be the same as described for Alternative C, 
above.  

3.4.3.5 Residual Effects after Mitigation 

Residual effects related to the proposed action that would occur during construction include vegetation 
degradation and disturbance to wetland buffer vegetation and soil.  Residual effects that would last at least as 
long as the life of the project (an expected 40 years) and would include wetland fill and floodplain 
encroachment.  

3.4.3.6 Summary Comparison of Alternatives 

The loss of wetlands from development of the Echanis wind development, primary access road, and each 
alternative is compared in Table 3.4-11.  The table includes the effect to wetland areas along the primary 
access road to Echanis in addition to wetland effects from each alternative.  Total wetland effects in the table 
are the sum of effects from new and improved access roads and overland roads.  Table 3.4-12 provides a 
comparison of the number of riparian crossings, as well as the extent of the ROW that would be within 75 feet 
of streams, that would be needed for each action alternative.  Table 3.1-13 presents a summary of the effects 
of each alternative on both wetlands and riparian areas.  

Table 3.4-11 Comparison of Effects – Wetlands 

   Crossings and Effects 

 Echanis 
Wind 

Energy 
Project Alternative B How Wallow Diamond Lane Alternative C 

Wetland 
Type 

Alternative A 
– No Action 

Access 
roads 
(acres) 

T-line 
crossing 
(miles) 

Access 
roads 
(acres 

T-line 
crossing 
(miles) 

Access 
roads 
(acres) 

T-line 
crossing 
(miles) 

Access 
roads 
(acres) 

T-line 
crossing 
(miles) 

Access 
roads 
(acres) 

PEM - 1.19 1.13 1.46 1.03 1.46 1.94 1.46 0.33 1.21 

PSS - 0.53 0.03 0.53 0.03 0 0.03 0 0.19 0 

PUS -  0 0 0 0 0 0 0.10 0 
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Table 3.4-12 Comparison of Effects – Riparian Crossings 

   Crossing and Effects 

 Echanis 
Wind Energy 

Project 
Alternative B Hog Wallow Diamond Lane Alternative C 

Riparian 
Vegetation-
Waterbody type 

Alternative A 
– No Action 

Access 
roads 

T-line 
crossing 

Access 
roads 

T-line 
crossing 

Access 
roads 

T-line 
crossing 

Access 
roads 

T-line 
crossing 

Access 
roads 

ROW riparian area intersection (number of locations) 

Herbaceous-
Perennial 

- 2 3 0 3 0 3 0 1 0 

Scrub Shrub-
Perennial 

- 4 1 1 1 1 1 1 3 0 

Herbaceous-
Intermittent 

- 2 6 1 5 1 6 1 8 0 

Scrub Shrub-
Intermittent 

- 4 0 0 0 0 0 0 0 0 

Additional ROW adjacency (miles) 

Herbaceous or 
Scrub Shrub-
Perennial 

- 3.3 miles 0 0 0 0 0 0 0 0 
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Table 3.4-13 Summary of Effects – Wetland and Riparian Areas 

Alternative B 

Alternative A 
No Action 

Echanis Wind  
Energy Project 

West Route (Proposed 
Action) 

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C 
North Route 

Under the No Action 
Alternative, no new 
transmission lines, 
substations, 
interconnection stations, 
or related wind energy 
facilities would be 
constructed and new or 
improved access roads 
would not be needed.   

The Echanis Project site 
would remain 
undeveloped and would 
continue to be used for 
livestock grazing and the 
existing HEC distribution 
line located along South 
Diamond Lane would 
remain above ground.  

Wetlands and riparian 
areas would continue to 
be affected by current 
uses. 

The main access road to 
the Echanis site would 
affect 1.91 acres of PEM 
wetlands and 0.53 acres 
of PSS wetlands for a 
total wetland impact of 
2.44 acres.   

Main access road to the 
Echanis site would cross 
riparian areas in nine 
locations, including Kiger 
Creek (once by bridge),  
Mud Creek (3 times), an 
intermittent tributary to 
Mud Creek (2 times), and 
an intermittent tributary to 
Kiger Creek (3 times). 

Main access road to the 
Echanis site would 
parallel streams, therefore 
affect riparian areas of 
Kiger Creek tributary 1 
(0.7 miles), Mud Creek 
(1.9 miles) and Mud 
Creek Tributary (0.7 
miles). 

Temporary effects could 
include sedimentation and 
vegetation damage in 
wetlands and riparian 
areas adjacent to areas of 
construction.  

 

Transmission line would 
span 1.16 miles of 
wetland area, including 
five wetland crossings 
and ten riparian areas 
associated with four 
perennial streams and 
six intermittent streams 
or canals. 

Six poles would be 
placed in wetland areas 
resulting in permanent 
loss of 186 square feet 
or less than 0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access roads 
would cross riparian 
areas associated with 
one perennial stream 
(Cucamonga Creek) and 
one intermittent stream 
(Tributary to Donner und 
Blitzen River). 

Temporary effects would 
include surface 
disturbance and 
vegetation damage from 
vehicles and equipment 
accessing pole locations, 
including one tensioning 
site that would 
temporarily affect 0.25 
acres of wetland. 

Relocation and burial of 
the HEC distribution line 
would temporarily affect 
2.45 acres of wetlands 
and potentially affect 
riparian areas at two 
intermittent waterbodies.  

Access road construction 
would temporarily 
remove woody 
vegetation at the 
crossing of Cucamonga 
Creek, and herbaceous 
vegetation at the 
crossing of the Tributary 
to the Donner und 
Blitzen River.   

Transmission line 
would span 1.98 miles 
of wetlands, including 
riparian areas 
associated with four 
perennial streams and 
seven intermittent 
streams or canals. 

Thirteen poles would 
be placed in wetland 
areas resulting in 
permanent loss of 403 
square feet or less than 
0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access 
roads would cross the 
same riparian areas as 
described for 
Alternative B.   

Temporary effects from 
vehicles and equipment 
accessing pole 
locations and 
tensioning sites, the 
relocation and burial of 
the HEC distribution 
line, and access road 
construction would be 
the same as described 
for Alternative B.   

 

Transmission line would 
span 1.06 miles of 
wetlands, including 
riparian areas 
associated with four 
perennial streams and 
six intermittent streams 
or canals. 

Five poles would be 
placed in wetland areas 
resulting in permanent 
loss of 155 square feet 
or less than 0.01 acres. 

Overland access roads 
would affect 0.74 acres 
of PEM wetlands, 
possibly requiring 
removal of woody 
vegetation.   

Permanent access 
roads would cross the 
same riparian areas as 
described for Alternative 
B.   

Temporary effects from 
vehicles and equipment 
accessing pole locations 
and tensioning sites, the 
relocation and burial of 
the HEC distribution line, 
and access road 
construction would be 
the same as described 
for Alternative B.   

 

Transmission line 
would span 0.62 miles 
of wetland area, 
including riparian 
areas associated with 
three perennial 
streams and six 
intermittent streams. 

Overland access 
roads would affect 
0.49 acres of PEM 
wetlands, possibly 
requiring removal of 
woody vegetation.   

Permanent access 
roads would cross a 
riparian area 
associated with one 
perennial stream, 
crossing the stream 
on an existing bridge.  

Temporary effects 
would include removal 
of woody riparian 
vegetation at three 
transmission line 
crossing locations 
(two on Kiger Creek 
and one on Swamp 
Creek) during 
construction. 
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3.5 FISH, WILDLIFE AND SPECIAL STATUS ANIMAL SPECIES 
The proposed transmission line and Echanis Wind Energy Project (Echanis Project) would overlap with 
known habitat for fish, wildlife, and special status animal species.  This section describes the fish and wildlife 
habitat resources present in the Project Area and the potential effects each proposed alternative could have on 
these resources.  Special status species analyzed include Endangered Species Act (ESA) threatened, 
endangered, candidate, and proposed (TECP) species, FWS Species of Concern, BLM Sensitive Species, and 
State of Oregon endangered, threatened, critical, and vulnerable species.  Field surveys were conducted to 
identify species and wildlife habitats within the Project Area, and local experts were consulted to review the 
species that could be present.  Potential effects from the Project on fish and wildlife were evaluated based on 
specific Project activities and the effects exhibited by other studies of similar projects.   

3.5.1 Methodology 

The description of the affected environment and evaluation of potential effects were conducted using 
available existing and field information acquired at different scales and level of detail depending on the 
resource being reviewed.  Field investigations were conducted to survey for protected resources and their 
habitats beginning in 2007 and are scheduled to be completed in 2010. The outstanding data as of this DEIS 
include avian surveys along Alternative B (and variations) and Alternative C, special status plant and wildlife 
surveys along Alternative C, and the plant community mapping along Alternative C. Note that since the avian 
surveys along Alternative B (and variations) that are currently being conducted cross the MNWR, bird data on 
the MNWR where the Project is proposed was not available for analysis. The data is anticipated for analysis 
and inclusion in the FEIS. 

Data sources used for this analysis included: 

• Digital surface water data for streams and lakes based on those present on the U.S. Geological Survey 
(USGS) 1:24,000-scale topographic maps, also known as 7.5 minute quadrangles. 

• Topographic maps from the USGS Digital Raster Graphics of original 1:24,000 maps developed between 
1940 and 1995. 

• Watershed maps based on digitized USGS 1:250,000-scale Hydrologic Unit Maps. 

• Oregon Natural Heritage Program data for the Project Area and surrounding two miles. 

• Field investigations conducted by Northwest Wildlife Consultants (NWC) for: 

− Bats 

− Project Area wildlife habitat 

− Special status species 

− Raptors and raptor nests 

− Avian (i.e. bird) use 

• BLM GIS information for big game ranges, area habitats, and special status species observations; BLM 
records and consultation with BLM biologists. 

• Communication with the FWS Malheur Refuge and FWS Bend Ecological Services staff. 

• Oregon Department of Fish and Wildlife Fish Survey reports. 
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The mapping information for vegetation was used to define and analyze wildlife habitats, yielding the 
following categories: grassland, agricultural areas, sagebrush, riparian/wetland areas, juniper woodlands, and 
talus slopes. 

The analysis presented in this section addresses wildlife related comments received during the public scoping 
process which occurred from July to September, 2009.  Agency representatives, local organizations and 
private citizens requested the following issues be addressed in the EIS: 

• Pre- and post-construction greater sage-grouse surveys. 

• Bird and bat mortality reduction mitigation measures at the Echanis wind development. 

• Use of predator perch deterrents on Project components. 

• Implementation of best management practices. 

• Protection of special status and big game species, with specific emphasis on greater sage-grouse, golden 
eagle, ferruginous hawk, burrowing owl, sandhill crane, Preble’s shrew, pygmy rabbit, pronghorn 
antelope, and bighorn sheep. 

• Habitat fragmentation, habitat loss, and displacement of wildlife. 

• Migratory birds associated with the Malheur National Wildlife Refuge (MNWR). 

3.5.2 Affected Environment   

The Project Area is located within the EPA Level III Northern Great Basin and Range Ecoregion in 
southeastern Oregon.  Four Level IV ecoregions are within the Project Area, including the High Desert 
Wetlands found in the MNWR, High Lava Plains around MNWR vegetated by sagebrush and grasslands, 
Semiarid Uplands higher in elevation than the High Lava Plains and noted for the presence of juniper 
woodlands, and the Partly Forested Mountains zone which is above the juniper woodlands and is nearly 
treeless except for scattered groves of aspens.  Lands within the Project Area are used for agriculture and 
cattle grazing, and a network of dirt-track and improved access roads criss-cross the region. 

Field investigations were conducted to identify sensitive wildlife species, birds, bats, raptors, and habitat in 
the Echanis Project area, and surveys for raptor nests, habitat, and special status plants and wildlife were 
conducted along Alternative B. Surveys are currently being conducted for avian use along Alternative B (and 
variations) and Alternative C, and for habitat and special status plants and wildlife along Alternative C. 

Wildlife species are habitat dependent and are associated with vegetation communities for their food, shelter, 
courtship and breeding, and development of young.  Many species are migratory and change habitat use, or go 
to similar habitats in different areas, throughout the year.  Some species are present within the Project Area 
during certain seasons, while other species are year-round residents.  The fish and wildlife resources within 
the Project Area were evaluated by identifying whether suitable habitats were present to support their 
presence, and if so, whether they were known to be present.  Wildlife were grouped and analyzed into general 
fish resources, general wildlife, big game, and special status species, and more detailed analysis was 
conducted on bird associations and individual species where appropriate. Groups of wildlife species were 
often analyzed together where they share similar habitats or Project areas, and where the Project effects are 
anticipated to be similar for the grouped species. 

3.5.2.1 General Fish Resources 

The proposed Project Area is within the Donner und Blitzen and Harney-Malheur Lake subbasin of the 
Oregon closed basin.  There are eight perennial creeks within the proposed Project Area, seven of which have 
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known fisheries (Table 3.5-1).  The Donner und Blitzen River receives flow directly or indirectly from the 
other seven streams.  All streams within the Project Area are open to recreational fishing under Oregon 
Department of Fish and Wildlife (ODFW) sport fishing regulations except the Donner und Blitzen River.  The 
redband trout is the only species subject to catch limits (ODFW 2010). There are several intermittent and 
ephemeral watercourses feeding the perennial streams within the Project Area, arising out of the Steens 
Mountains and generally flowing west and north. 

The higher elevation creeks are confined within narrow and steep canyons, but gradually decrease in slope as 
they reach the valley floor.  Higher elevation creeks are typified by gravel and cobble substrate with some 
woody debris in forested riparian areas, but transition to smaller diameter sand, gravel, and silt benthic areas 
with decreasing gradient. 

The Echanis Wind Energy Project site and the main access road to the Echanis site overlap five creeks: Kiger, 
Cucamonga, McCoy, Booners, and Mud creeks.  The transmission line alternatives also cross many of these 
streams.  Alternative B (including the South Diamond Lane and Hog Wallow route options) would cross all of 
the streams listed in Table 3.5-1 except Riddle Creek and Swamp Creek.  Alternative C would cross Riddle 
Creek, Swamp Creek, Kiger Creek, Cucamonga Creek, McCoy Creek, Booners Creek and Mud Creek. 

Table 3.5-1 Perennial Streams in the Project Area and Associated Fish Species 

Common name Scientific Name 

Donner 
und 

Blitzen 
River 

Kiger 
Creek 

Cucamonga  
Creek 

McCoy 
Creek 

Riddle 
Creek 

Swamp 
Creek 

Booners 
Creek 

Mud 
Creek 

Inland redband trout Oncorhynchus mykiss ssp. x x x x x  x x 

Mountain whitefish Prosopium williamsoni x x       

Redside shiner Richarsonium balteatus x    x    

Malheur mottled 
sculpin 

Cottus bairdi ssp. 
x x x x     

Long-nosed dace Rhinichthys cataractae x x x x x    

Bridgelip sucker Catostomus columbianus x x x x     

Catlow tui chub Gila bicolor ssp. x        

Bullhead Ameiurus sp. x        

Sunfish Lepomis sp. x        

Carp Ctenopharyngodon idella x        

3.5.2.2 Wildlife Habitats 

The vegetative communities (described in Section 3.3) were reviewed and combined into groups of similar 
vegetative types that represent wildlife habitats commonly associated with animal species (Tables 3.5-2 
through 3.5-5).  For example, low sagebrush and big sagebrush were combined because many ungulates (i.e. 
mammals with hooves) and passerine species will key into other factors (e.g., sagebrush spacing and 
herbaceous species abundance) more than the size of the sagebrush.  The Project Area habitat at lower 
elevations (4,100 – 4,500 feet) is relatively flat to rolling terrain across and near MNWR where rivers, 
wetlands, meadows, uplands, and agricultural lands are present at the western portion of Alternative B (and 
variations) and northern extent of Alternative C.  Grasslands and sagebrush are present from approximately 
4,500 feet to the upper limits of the Project Area (about 7,500 feet elevation), which becomes more steep and 
rugged with increasing elevation and along the creeks.  Juniper woodlands begin at approximately 4,900 feet 
and are found as high as approximately 7,000 feet.  Riparian areas are present along Project Area creeks 
(Table 3.5-1) where some wetlands also are present.  Talus slopes are found where steep, eroding 
mountainsides are present at the upper extent of the Project Area (above 6,500 feet elevation), and rimrock is 
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present in the valleys crossed by Alternative B (and variations).  The Echanis Project is located at the upper 
elevations of the Project Area in primarily sagebrush and juniper woodland habitats. 

Noise levels in the upper elevations is primarily from natural sources where there is very limited 
development, and increases at lower elevations where there are active agricultural operations, paved roads, 
more gravel roads, higher recreational use, and homes and businesses.  Noise levels in rural areas are typically 
higher during the day (40dB(A)) than during the night (30 dB(A); BLM 2005).  While no federal regulations 
exist for noise levels, the EPA has issued guidelines that recommend noise levels remain below 55 dB(A) in 
outdoor and residential areas (BLM 2005). While some studies of the effect of noise on wildlife species have 
been conducted, specific effects on each species present in the Project area by season and habitat is not 
available. Therefore, the levels of noise generated during construction and operation of the Project are 
provided, and post-construction monitoring will be implemented to more accurately identify how some of the 
special status species are affected. 

3.5.2.3 General Wildlife 

General wildlife (i.e. animal species without special status) present within the Project Area include herptiles 
(i.e. reptiles and amphibians), mammals, raptors, waterfowl and shorebirds, passerines (i.e. perching birds and 
songbirds) and other birds (Tables 3.5-2-5).  Common amphibians in the Project Area include the Pacific 
treefrog.  Reptiles that occur are the western rattlesnake, sagebrush lizard, and western skink.  Most of the 
species listed in Tables 3.5.2 through 3.5-5 were observed during field surveys conducted for the project.  

Mammals 

Mammals found within the Project Area include big game (See Section 3.5.2.4), small and medium mammals, 
and bats.  Small and medium mammals are found within each of the habitats throughout the Project Area.  
Badgers, black-tailed jackrabbits, and sagebrush voles are found in grasslands and sagebrush habitats, while 
golden-mantled ground squirrels and yellow-bellied marmots are associated with talus slopes and rocky areas 
(Table 3.5-2).  Coyotes, porcupines, raccoons, and striped skunks are habitat generalists that forage 
throughout the various vegetative areas.  Other mammal species common to the area include cottontail, 
Belding’s ground squirrel, woodrats, deer mice, and chipmunks. 

The Project Area is within the known range of fourteen species of bats from eight genera (NWC 2009b, d), 
including ten listed species considered below (Section 3.5.2.5).  Field surveys using anabat bat detectors 
conducted immediately west of the proposed Echanis Project positively identified seven bat species (big 
brown bat, hoary bat, silver-haired bat, small-footed myotis, long-eared myotis, little brown bat, long-legged 
myotis) and, because of call similarity, detected either California myotis or Yuma myotis (NWC 2009b,d).  
One partial call matched Townsend’s big-eared bat; however, the call was incomplete so could not be 
confirmed.  Bats within the Project Area are insectivorous and nocturnal (or sometimes crepuscular), foraging 
over grassland, sagebrush, riparian, and juniper forested areas at all elevations.  Bats vary in their foraging 
heights, where some species remain close to the vegetative ceiling and other species will feed hundreds of feet 
above the plant community.  Some of the species are only present in the Project Area during spring or fall 
migration (hoary bat, silver-haired bat, and possibly little brown bat), while the other species could be present 
year-round.  Bats will roost in the bark of trees, in cliffs, or on buildings during the warm months but will 
congregate in hibernacula (caves or mines) during winter hibernation.  Cliff sites, abandoned mines and rock 
outcrops are present in the Steens Mountains, but surveys for hibernacula were not conducted within the 
Project Area and none have been recorded in or near the Project Area. 
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Table 3.5-2 Representative Mammal Species and Species Observed in Project Area during Field 
Investigations  

Common Name* Scientific Name Grassland 
Agricultural 

Lands Sagebrush 
Juniper 

Woodlands 

Wetland/ 
Riparian 

Areas 
Talus 

Slopes 

American badger Taxidea taxus X  X    

Hoary bat Lasiurus cinereus   X X X X 

Silver-haired bat Lasionycteris 
noctivagans X X X X X X 

Black-tailed jackrabbit* Lepus californicus X  X    

Coyote* Canis latrans X X X X X X 

Elk* Cervus canadensis X X X X X X 

Golden-mantled ground 
squirrel* 

Spermophilus 
lateralis      X 

Least chipmunk* Tamias minimus   X X   

Sagebrush vole Lemmiscus 
curtatus X X     

Muskrat Ondatra zibethicus X X X X X  

Mule deer* Odocoileus 
hemionus X X X X X X 

Northern pocket gopher Thomomys 
talpoides X      

Porcupine Erethizon dorsatum X X X X X  

Pronghorn antelope* Antilocarpa 
americana X X X    

Raccoon Procyon lotor X X X X X  

Striped skunk Mephitis mephitis X X X X X  

Yellow-bellied marmot* Marmota 
flaviventris      X 

* Species was observed during field surveys 

Birds 

Bird species found within the Project Area include numerous migrant and resident species using the various 
vegetative communities.  These species can be grouped as raptors, waterfowl and shorebirds, and passerines 
and other birds.  Grasslands and sagebrush are present at lower elevations for sagebrush-grassland dependant 
species, while juniper woodlands and riparian areas provide habitat for many other species.  The MNWR and 
adjacent streams and ponds provide important aquatic habitat for many species.  Special status bird species 
are discussed in Section 3.5.2.5.  The Migratory Bird Treaty Act (MBTA) affords protection of most bird 
species that would be present within the Project Area, prohibiting taking of any kind. 

Field surveys for birds were conducted at the Echanis site through implementation of an industry standard 
avian point count methodology in 2007.  Point counts are currently being conducted along the Alternative B 
(and variations) and C routes.  Monitoring at each location was conducted for 13 weeks at the Echanis site, 
and will be conducted for a year at the transmission line points.  All birds observed within a 20-minute 
observation period inside an 800-foot radius are recorded with flight height, flight direction, and activity.  The 
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data is analyzed to determine the avian use of a Project area, which can then be compared with use estimates 
from other wind developments within the Columbia Plateau Ecoregion. 

RAPTORS 
Raptor species are common in the Project Area primarily in the open habitats, although accipiters (i.e. hawks 
typically having short rounded wings and a long tail) are present in riparian areas, aspen stands and juniper 
woodlands.  The ferruginous hawk would be the only species that would nest in sagebrush habitats, while 
other hawks, eagles, and falcons would build nests in trees, on cliff faces, or in cavities in cliffs.  Surveys for 
diurnal raptors at Echanis and along Alternative B (and variations) yielded observations of twelve species 
(Table 3.5-3).  No nocturnal raptor species surveys were conducted, although a great horned owl was 
observed and other nocturnal owl species are very likely to be in the Project Area.   

Raptor nest surveys were conducted at Echanis and along Alternative B (and variations) with a one-mile 
buffer around the proposed Project components, and active nests were found for red-tailed hawk, Swainson’s 
hawk, prairie falcon, great horned owl, and an unknown falcon (Figure 3.5-1).  Additional inactive nests were 
found throughout and around the Project Area, including five large stick nests that could have been 
constructed by golden eagles, and nests for turkey vultures and ravens which can be taken over by raptors.  
Raptors will commonly build multiple nests within a small area and selectively vary use among years; so, 
many nests are alternate sites within a nesting pair’s breeding territory. 

Table 3.5-3 Raptor Species Observed in the Project Area during Field Investigations  

Common Name* Scientific Name Grassland 
Agricultural 

Lands Sagebrush 
Juniper 

Woodlands 

Wetland/ 
Riparian 

Areas Talus Slopes 

American kestrel* Falco sparverius X X X X X   

Cooper's hawk* Accipiter cooperii       X X   

Sharp-shinned hawk* Accipiter striatus       X X   

Bald eagle* Haliaeetus leucocephalus X   X   X   

Golden eagle* Aquila chrysaetos X   X X   X 

Ferruginous hawk* Buteo regalis X   X X   X 

Northern harrier* Circus cyaneus     X   X   

Prairie falcon* Falco mexicanus X X X X X   

Red-tailed hawk* Buteo jamaicensis X X X X X   

Rough-legged hawk* Buteo lagopus X X X X     

Swainson's hawk* Buteo swainsoni X X X X     

Great horned owl* Bubo virginianus X X X   X   

* Species was observed during field surveys 

WATERFOWL AND SHOREBIRDS 
The MNWR is an important migratory, breeding, and year-round site for waterfowl and shorebirds, providing 
important habitat and attracting birds to the Refuge and surrounding areas.  The Project Area is in a region 
with a semi-arid climate characterized by low precipitation and limited open water, elevating the importance 
of wetland and aquatic habitats.  Numerous species of waterfowl and shorebirds stop at the MNWR during 
spring and fall migrations.  While the Echanis site does not have suitable waterfowl or shorebird habitat, 
Alternative B (including route options) crosses the MNWR and the Donner und Blitzen River in an area with 
wetland habitat.  The area proposed for crossing by Alternative B (and variations) has valuable habitat used 
by tens of thousands of migratory and resident waterfowl, wading birds, and shorebirds. Thousands of white-
faced ibises are known to nest in the area of the Alternative B (and variations) crossing, and the MNWR has 
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important nesting habitat for sandhill cranes (lesser and greater) and swans (tundra and trumpeter; Karges, 
2010). Alternative C does not cross the MNWR, but is approximately two miles from Malheur Lake along the 
northern portion of the route and passes through low-lying agricultural lands sometimes used by waterfowl 
and shorebirds.  Representative waterfowl and shorebird species observed during the field surveys are 
provided in Table 3.5-4. 

Table 3.5-4 Partial List of Waterfowl and Shorebird Species Observed in Project Area during Field 
Investigations 

Common Name* Scientific Name Grassland 
Agricultural 

Lands Sagebrush 
Juniper 

Woodlands 

Wetland/ 
Riparian 

Areas 
Talus 

Slopes 

American avocet* Recurvirostra americana  X       X   

American coot* Fulica americana         X   

American white pelican* Pelecanus erythrorhynchos         X   

Black-necked stilt* Himantopus mexicanus  X       X   

Canada goose* Branta canadensis  X X     X   

Common snipe* Gallinago gallinago  X       X   

Double-crested cormorant* Phalacrocorax auritus         X   

Greater white-fronted goose*  Anser albifrons         X   

Great blue heron* Ardea herodias  X       X   

Killdeer* Charadrius vociferus  X X     X   

Mallard* Anas platyrhynchos  X       X   

Ruddy duck* Oxyura jamaicensis         X   

Sandhill crane* Grus canadensis  X X     X   

Trumpeter swan Cygnus buccinator     X  

Tundra swan Cygnus columbianus         X   

White-faced ibis* Plegadis chihi  X       X   

* Species was observed during field surveys 

PASSERINES AND OTHER BIRDS 
Passerine bird species are primarily migratory and would be present in the Project Area from spring through 
fall, although many species are year-round residents (Table 3.5-5).  Many passerine species would be present 
in riparian and wetland areas, including swallows, sparrows, and blackbirds.  The sagebrush and juniper 
habitats form a mosaic throughout much of the Echanis site, Alternative B and the southern portion of 
Alternative C, supporting passerines adapted to these environments.  Agricultural lands along the northern 
portion of Alternative C would be attractive to passerines for foraging but breeding activity would likely 
occur in adjacent native habitats.  MNWR meadows, wetlands, and uplands along Alternative B (and 
variations) would attract passerines such as horned larks, sparrows, and bobolinks for foraging and breeding 
activities. Other species common to the Project Area but not listed in the table include California quail, chukar 
partridge, Brewer’s sparrow, sage sparrow, dark-eyed junco, American robin, Townsend’s solitaire, and 
magpie.   



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.5-8 

 
Figure 3.5-1 Raptor Habitat.



SECTION 3 
 AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.5-9 

Table 3.5-5 Partial List of Passerines and Other Bird Species Observed in Project Area during Field 
Investigations   

Common Name* Scientific Name Grassland 
Agricultural 

Lands Sagebrush 
Juniper 

Woodlands 

Wetland/ 
Riparian 

Areas 
Talus 

Slopes 

Brewer's blackbird* Euphagus cyanocephalus   X     X   

Western meadowlark* Sturnella neglecta X X X       

Mountain chickadee* Poecile gambeli       X  X   

Common raven* Corvus corax  X X X X     

Mourning dove*  Zenaida macroura X X X   X   

Cassin’s finch* Carpodacus cassinii X X   X X   

Dusky flycatcher* Empidonax oberholseri X X         

Broad-tailed hummingbird* Selasphorus platycercus X   X       

Horned lark* Eremophil alpestris   X X       

Savannah sparrow* Passerculus sandwichensis X   X X     

Violet-green swallow* Tachycineta thalassina X X     X   

Mountain bluebird* Sialia currucoides X   X X     

Green-tailed towhee* Pipilo chlorurus     X X     

Warbling vireo* Vireo gilvus         X   

Orange-crowned warbler* Vermivora celata X   X   X   

Northern flicker* Colaptes auratus       X X    

Rock wren* Salpinctes obsoletus   X X      X 

* Species was observed during field surveys 

3.5.2.4 Big Game Species 

Big game species that occur within the Project Area include mule deer, elk, pronghorn antelope, and bighorn 
sheep and mountain lion (Figure 3.5-2).  Although no delineated crucial winter range or production areas for 
any big game species are present within the Project Area, the ODFW considers all winter range effectively to 
be crucial winter range.  Mule deer winter range occurs throughout much of the Project Area of Alternatives 
B (including route options) and Alternative C from where the two alternatives diverge to where they end at 
the new proposed substations.  Elk winter range is present within the Echanis area and along Alternatives B 
and C from Echanis to the north approximately to the point where the two alternatives diverge, and in a small 
area crossed by Alternative C.  Pronghorn antelope winter range is crossed by Alternative B and the two 
Alternative B route options, as well as by the northern portion of Alternative C.  Bighorn sheep range is 
present along the ridgeline of the Echanis site. 

Mule deer and elk winter range provides important forage and cover for deer and elk during winter months 
when severe storms or a deep winter snowpack can increase mortality at higher elevations.  These areas are 
important for deer and elk survival and health prior to the spring fawning and calving.  The elk populations 
are at management objectives for population size, while mule deer are well below objectives (Klus, 2010).  
While pronghorn antelope and bighorn sheep objectives have not been set, populations are stable to slightly 
declining (Klus, 2010). Wintering herds of mule deer and antelope have been observed using MNWR lands 
within the Project area with scattered individuals reported during all seasons. 

Mule deer, elk, and sheep are in ODFW Steens Mountain Wildlife Management Unit (WMU) 69, which 
consists of 1,916 square miles and encompasses the entire Project Area.  Bighorn sheep overlaps the Echanis 
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site at the highest elevations, but does not overlap any other portion of the Project area.  The Project Area 
represents a very small proportion (less than one percent) of the WMU for these species. 

3.5.2.5 Special Status Species 

Special status species include ESA TECP species, FWS species of concern, BLM Sensitive species, and State 
of Oregon endangered, threatened, critical, and vulnerable species.  All species present on any of these lists 
were evaluated for potential presence within the Project Area to determine whether they required further 
analysis.  The special status species were grouped into ESA species; Bald and Golden Eagle Protection Act 
(BGEPA) species; and BLM Sensitive, FWS Special Concern, and Oregon listed species. 

The Oregon Natural Heritage Program (ONHP) was queried for all records within two miles of the Project 
Area, and the BLM provided their GIS records for special status species as well.  NWC conducted special 
status wildlife surveys within the Project Area (note that NWC is planning on conducting surveys of 
Alternative C in 2010).  All protected species with documented occurrences within or near the Project Area 
were mapped (Figure 3.5-3). 

The likelihood of occurrence of special status species was evaluated and assigned for each species that could 
potentially occur within the Project area.  Low likelihood was assigned to species which were anticipated to 
occur only rarely within their habitats in the Project Area (less than 10 percent likelihood), which were known 
to occur outside of but not in contiguous habitat to the Project Area, or for which very little suitable habitat 
was available in the Project Area.  Moderate likelihood of occurrence was assigned to species which were 
anticipated to be uncommon within their habitats in the Project Area (10 to 50 percent likelihood), were 
known to occur outside of the Project Area, or for which some suitable habitat was available in the Project 
Area.  High likelihood was assigned to species which were anticipated to be common in habitats in the Project 
Area (greater than 50 percent likelihood), were known to occur adjacent to the Project Area, or for which 
suitable habitat was available in the Project Area. 

Endangered, Threatened, Candidate, Proposed Animal Species 

Six ESA TECP species occur within Harney County, and were evaluated to determine whether they could 
occur within the Project Area.  The likelihood of occurrence for each species within the Project Area was 
determined by examining habitat suitability, species range, known occurrences within or near the Project 
Area, and discussion with BLM and FWS biologists (Table 3.5-6).  Two species that could occur within the 
Project Area, greater sage-grouse and Columbia spotted frog, are discussed in more detail. 

GREATER SAGE-GROUSE 
The greater sage-grouse is a FWS candidate species and an Oregon Sensitive (vulnerable) species that is 
endemic to the western US and western Canada.  The sage grouse has been declining throughout its historical 
range (Connelly and Braun, 1997), which led to the recent listing by the FWS.  In Oregon, sage-grouse were 
historically found in most sagebrush habitats east of the Cascade Mountains, but through European settlement 
and conversion of sagebrush steppe to agricultural production the species was extirpated from the northern 
portion of its range in the state (Hagen 2005).  Current threats to sagebrush habitat include fire and 
encroachment by juniper woodlands.  Data are available in Oregon from 1957 through 2003, over which the 
declining trend is evident, but since 1980 the population trend has been relatively stable with most areas 
showing an increasing trend since 1990.  In the Burns BLM District, there has been an 8.8 percent decrease in 
sagebrush habitat from its historic distribution, and the sage-grouse population has declined since 1980 (in 
concert with the statewide trend of peaking in the early 1990s and having a trough in the late 1990s; Hagen 
2005)).
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Figure 3.5-2 Big game range map. 
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Figure 3.5-3 Map of documented occurrences of special status animals.
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Table 3.5-6 Summary of Federally Listed Species found in Harney County, Oregon 

Species  Status Habitat Description Likelihood of Occurrence 

Birds 

Yellow-billed Cuckoo  

(Coccyzus americanus) 
C Prefers to breed in large woodlands with an understory of dense 

vegetation, especially in floodplains. Extirpated from Oregon 
None: No suitable habitat in Project 
Area. 

Greater sage-grouse 

(Centrocercus urophasianus) 
C 

Depend on a variety of sagebrush community types and associated 
habitats, including basin-prairie and mountain foothills shrub lands, and 
wet-moist meadows. A good understory of grasses and forbs, openings 
in sagebrush, and associated wet meadow areas are essential for 
optimum habitat. 

Present: known lek within two miles 
of Project Area. Yearlong habitat 
occurs within the Project area 
above 4500 feet on the Steens 
Mountain. 

Fish 

Bull Trout  

(Salvelinus confluentus) 
T, CH 

Requires stable stream channels, clean spawning and rearing gravel, 
complex and diverse cover, unblocked migratory corridors, and cold 
water for survival (<16 ˚C). Juveniles use runs, riffles and pocket water 
but fish >1 year use deeper pools while resting. Critical habitat is located 
north of US-20, north of Project Area. 

None: Project Area is out of range 
for species. 

Borax Lake Chub 

 (Gila boraxobius) 
E, CH Endemic to Borax Lake and adjacent wetlands in the Alvord Basin, 

Harney County, Oregon. 
None: Project Area is out of range 
for species. 

Lahontan Cutthroat Trout  

(Oncorhynchus clarki henshawi) 
T 

Found in a wide variety of cold-water habitats including large terminal 
alkaline lakes, alpine lakes, slow meandering rivers, mountain rivers, 
and small headwater tributary streams. Known to occur south and east 
of Project Area on east side of Steens Mountains ridgeline. 

None: Project Area is out of range 
for species. 

Amphibians 

Columbia Spotted Frog  

(Rana luteiventris) 
C 

Prime habitat usually includes more open riparian areas, along a stream 
or around a pond with permanent water, in slow moving areas such as 
sloughs or oxbows. Known to occur west of Steens Mountains south of 
the proposed Echanis wind development, and in the Malheur Refuge 
south of the three proposed transmission line alternatives that cross the 
Donner und Blitzen Canal. 

Low: Known occurrences upstream 
of proposed crossings of Donner 
und Blitzen Canal and upper 
reaches of McCoy Creek; minimal 
suitable habitat at crossing 
locations. 

Key: E - Federal Endangered; T - Federal Threatened; C - Federal Candidate Species; CH – Critical Habitat has been designated. 

Data sources: USFWS 2009d (http://www.fws.gov/oregonfwo/Species/); Csuti et al. 2001 

 

Sage-grouse are a sagebrush obligate species that use different sagebrush and riparian habitats throughout the 
year for courtship (lekking), nesting, brood rearing, and wintering, and rely on suitable habitat during each 
part of the year for their persistence.  Sagebrush steppe habitat is present in a mosaic throughout the Project 
Area, primarily with grasslands, agricultural areas, and juniper woodlands.  Suitable year-round sagebrush 
habitat is present at lower elevations, and high-quality summer brooding through winter range occurs along 
the access road to the Echanis site and on the Echanis site itself.  The seasonal habitats (wintering, brood 
rearing, and late summer) have not been mapped to date, so estimates for acres of these habitats is not 
available.  However, the BLM Burns Field Office is actively seeking funding to conduct grouse habitat and 
movement studies in order to identify seasonal use areas by grouse.  One lek is located within two miles of 
Alternatives B and C, on the east side of Kiger Creek; however, Alternatives B and C are west of Kiger Creek 
and the associated canyon.  No studies have been conducted to date regarding whether the grouse population 
is at or near carrying capacity, so it is unclear whether the loss of available habitat from development of the 
proposed Project would have an effect on grouse abundance.  Radio-telemetric studies of grouse movement in 
the area have demonstrated that grouse populations occupy very large areas (generally more than 100,000 
acres; Freese et al, 2009). 

COLUMBIA SPOTTED FROG 
The Columbia spotted frog is a FWS candidate and Oregon Sensitive species that lives in or near the edges of 
permanent ponds, marshes, springs and slow streams where grasses and sedges are plentiful, or in forested or 
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wooded wetlands with shallow edges that have cover (Bull 2005).  Columbia spotted frogs are usually only 
heard during the breeding season, when they make a weak ‘clucking’ sound repeated 6-9 times per call.  
Breeding occurs from March in the lower elevations and as late as June in the higher elevations.  The current 
known distribution of this species in Harney County is south and west of the Project Area, and includes 
known breeding locations in the Donner und Blitzen basin upstream of the Alternative B (and variations) 
crossing.  Suitable habitat for the Columbia spotted frog may exist on MNWR where Alternative B (including 
route options) cross the Donner und Blitzen River valley, but is not present along Alternative C or at the 
Echanis site.  The nearest known site for Columbia spotted frog is in the upper reaches of McCoy Creek.  

Bald and Golden Eagles 

The BGEPA affords protection for bald and golden eagles and their nests, and FWS recently (9/11/2009; DOI 
2009) published their permit regulations to authorize “taking” of bald eagles and eagle nests when associated 
with otherwise lawful activities.  However, the permitting process is still under development, so the FWS is 
currently recommending development of Advanced Conservation Practices (ACP) that would, in part, be the 
basis of a programmatic agreement for an industrial development.  Because golden eagles are declining, no 
taking provision was developed within the new regulations.  However, the FWS is developing guidance that 
would allow programmatic permitting under BGEPA when sufficient mitigation and conservation is provided 
to offset mortality (DOI 2010) and yield a net benefit from each proposed development. 

Both bald and golden eagles have been observed within the Project Area, although no active nest of either 
species was found during recent surveys (NWC 2007).  Within the Echanis site, four inactive nests were 
sufficiently large to have been constructed by golden eagles (NWC 2010), but no nests were observed that 
could conclusively be said to have been constructed by bald eagles. 

Bald eagles are known to migrate through the Project Area, and have wintered around Malheur Lake near 
Alternative B (and variations) and Alternative C.  They are not known to generally spend the breeding season 
in or near the Project Area, although bald eagles have been observed during each season.  Golden eagles have 
been reported in the vicinity of the Project Area during the breeding season, and the presence of large stick 
nests indicates they could breed in areas along Alternative B (NWC 2007), including the Alternative B route 
options, and Alternative C route. 

State of Oregon Listed, BLM Sensitive, and Fish and Wildlife Service Animal Species of 
Concern 

State of Oregon listed (endangered, threatened, critical, and vulnerable) species, BLM Sensitive species, and 
FWS Animal Species of Concern found in Harney County were evaluated to determine the likelihood that 
they could be present within the Project Area based on habitat preference, range, and observations during 
field studies (Table 3.5-7).  Numerous protected species were observed (“Present”) during field studies, or 
were not observed, but could be present within the Project Area based on the review of available existing and 
field information for each species (Table 3.5-7). 

Oregon endangered and threatened species are protected, while critical and vulnerable species are targeted for 
conservation action and voluntary enhancement of primary habitats used.  BLM Sensitive species have 
varying levels of protection, depending on the level of rarity of a species and the proposed action that may 
have a detrimental effect.  FWS Species of Concern are targeted for voluntary protection and habitat 
enhancement, but do not have statutory regulations for their protection. 

Thirteen special status mammal species could be or were found within the Project Area, of which ten are bat 
species (Table 3.5-7).  Five special status bat species were detected during the bat surveys, and five additional 
bat species were not detected, but varied in their likelihood of occurrence within the Project Area from low to 
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high (Table 3.5-7).  Moderate Call similarity confounded positive identification of one bat species, either 
Yuma myotis (FWS SC) or California myotis.  A partial call was detected that matched Townsend’s big-eared 
bat (FWS SC, BLM S, and OV species), but insufficient call data was recorded for a positive identification.  
Bat species were discussed previously in Section 3.5.2.3.1.   

The three additional mammal species (pygmy rabbit, Preble’s shrew, and wolverine) had a moderate 
likelihood of occurrence within the Project Area based on habitat suitability and extent of known occurrences.  
Anecdotal sightings of wolverines have occurred in the Steens Mountains, including one observation by a 
BLM biologist in 2000 or 2001 (Obradovich, 2010). 

Eleven of the twenty special status bird species that could be present within the Project Area were found 
during field surveys: bald eagle, golden eagle, greater sage-grouse, yellow-breasted chat, Lewis’ woodpecker, 
mountain quail, white-faced ibis, trumpeter swan, snowy egret, Franklin’s gull, and American white pelican.  
Nine additional species varied in likelihood from low to high within at least one portion of the Project Area. 

Three special status fish species are known to be present within at least one creek crossed by the Project Area: 
inland redband trout, Malheur mottled sculpin, and Catlow tui chub.  Inland redband trout occurs in creeks 
crossed by Alternatives B (including both route options) and C, while Malheur mottled sculpin is found in 
creeks crossed by Alternatives B (but not the two route options) and C.  Catlow tui chub is found within the 
Donner und Blitzen River, crossed by Alternative B (including route options) but not C. 

Two herptile species, northern sagebrush lizard and Columbia spotted frog, may be present within the Project 
Area.  Northern sagebrush lizard habitat is present in the sagebrush habitat crossed by Echanis and 
Alternatives B and C, while Columbia spotted frog habitat may be present only where Alternative B and the 
two route options cross MNWR. 

No listed invertebrate species had suitable habitat within the Project Area.
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Table 3.5-7 Summary of US Fish and Wildlife Service Species of Concern, BLM Sensitive Species, and Oregon Special Status Species found in 
Harney County, Oregon 

Species  Designation Habitat Description Likelihood of Occurrence 

Mammals 

Pygmy Rabbit  
(Brachylagus idahoensis) SC, S, OV 

Dense, tall stands of big sagebrush growing on deep, friable soils that allow the 
rabbits to dig rather extensive burrow systems. Documented in the vicinity of 
Princeton (Verts and Carraway 1998). 

Moderate: known to occur west of Project Area, and 
historically in Project Area, but not currently documented 
in Project Area.  

Prebles’s Shrew  
(Sorex preblei) SC 

Arid and semiarid sagebrush-grassland habitats and openings in subalpine 
coniferous forests dominated by sagebrush.  Also occurs near creeks and bogs 
bordered by willow or riparian shrub. Documented in the Steens Mountains near Fish 
Lake (Verts and Carraway 1998). 

Moderate: Suitable habitat, Project Area in species 
range. 

California Wolverine 
(Gulo gulo luteus) SC, S 

Open forests at higher elevations and in alpine areas.  Dens in caves, rock crevices, 
or hollow logs. Documented in the Steens Mountains (Verts and Carraway 1998). 

Moderate: Suitable habitat, Project Area in species 
range.  

Pallid Bat 
(Antrozous pallidus pacificus) SC, S, OV 

Deserts; daytime roosts in buildings and crevices, less often caves, mines, hollow 
trees, and other shelters. Documented three miles south of Princeton (Verts and 
Carraway 1998). 

High: Most likely present in Project Area.  

Silver-haired Bat  
(Lasionycteris noctivagans) SC, OV 

In summer, resides in older Douglas-fir/western hemlock forests in protected spots.  
In winter, hibernates in trees, crevices, buildings, and other protected places. Present: Found during surveys (NWC). 

Hoary bat  
(Lasiurus cinereus) OV 

A solitary long-ranging migratory tree bat that often roosts in conifers or deciduous 
trees near open areas. Present: Found during surveys (NWC). 

Small-footed Myotis  
(Myotis ciliolabrum) SC 

Arid habitat associated with cliffs and rocky canyons in arid grasslands and desert 
scrub.  Also found in ponderosa pine and mixed conifer forests.  Night roosts and day 
retreats in rock crevices, under boulders; hibernates in caves and mines.   

Present: Found during surveys (NWC). 

Long-eared Myotis  
(Myotis evotis) SC 

Associated with forested habitats and forested edges, including juniper woodlands, 
ponderosa pine woodlands, Douglas-fir, spruce and willow forests along streams.  
Also in shrubland if suitable roosting sites exist.  

Present: Found during surveys (NWC). 

Long-legged Myotis  
(Myotis volans) SC, OV 

Associated with coniferous forests including Douglas-fir, Sitka spruce, lodgepole pine 
and ponderosa pine forests.  Also in riparian forests in more arid areas.  Roosts in 
crevices in cliff faces, abandoned buildings, caves and mines.  

Present: Found during surveys (NWC). 

Yuma Myotis  
(Myotis yumanensis) SC 

A wide variety of habitats including riparian, desert scrub, moist woodlands, and 
open forests.   High: Likely present in Project Area. 

Townsend’s Big-eared Bat  
(Corynorhinus townsendii townsendii) SC, S, OC 

Rock formations and historic mining districts with suitable cavities.  Roosts in 
buildings, caves, mines and bridges. High: Likely present in Project Area. 

Fringed myotis 
(Myotis thysanodes) SC, S, OV 

Roosts in caves, mines, buildings, and other protected locations; oak, pinions, and 
juniper forests, desert scrub. 

Low: Not documented in surveys. Suitable habitat may 
occur in Project Area. 

Spotted Bat 
(Euderma maculatum) SC, S, OV 

Distributed in a fairly broad and extremely patchy area highly associated with 
prominent rock features since it prefers to roost on rock-faced cliffs.   

Low. Not documented in surveys. May migrate through 
Project Area.  

Birds 

3.5-16 
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Table 3.5-7 Summary of US Fish and Wildlife Service Species of Concern, BLM Sensitive Species, and Oregon Special Status Species found in 
Harney County, Oregon 

Species  Designation Habitat Description Likelihood of Occurrence 

Bald Eagle  
(Haliaeetus leucocephalus) 

 O, S, OT, 
BGEPA 

Associated with aquatic ecosystems, including lakes, rivers, coastlines, marshes, 
and reservoirs with forested habitat for breeding.  

Present: Found during surveys (NWC). 

Golden Eagle (Aquila chrysaetos) BGEPA 
Prefers grassland and sagebrush habitats often in mountainous areas where it 
scavenges and hunts small mammals. Predominantly a cliff nester. Present: Found during surveys (NWC). 

Greater Sage-grouse  
(Centrocercus urophasianus) SC, S, OV 

Sagebrush–dominated habitats with succulent forbs and insects.  Leks on open 
areas where males congregate for courtship display.  Present: Found during surveys (NWC). 

American Peregrine Falcon  
(Falco peregrinus anatum) O,  S, OV Inhabits various landscapes, including mountains, river corridors, marshes, lakes, 

coastlines, and cities. 
Moderate: Not documented during surveys.  Migrates 
through Project Area in spring and fall.  

Western Burrowing Owl 
(Athene cunicularia hypugaea) 

SC,  Open areas within deserts, grasslands, and shrubsteppe; well-drained level to gently 
sloping areas characterized by sparse vegetation and bare ground. 

Low: Not found during surveys but some suitable habitat 
present in Project Area.  

Northern Goshawk 
(Accipiter gentilis) SC, OV 

Nests in a wide variety of forest types including deciduous, coniferous, and mixed 
forests; typically old-growth.  Will use quaking aspen groves on mountain ranges.  

Moderate: Not documented in surveys. May migrate 
through Project Area.   

Ferruginous Hawk 
(Buteo regalis) SC, OC 

Flat and rolling terrain in grassland or shrubsteppe regions, typically avoiding high 
elevation, forest interior and narrow canyons. Grasslands, sagebrush country, 
saltbush–greasewood shrublands, and the periphery of pinyon–juniper forests. 

Moderate: Not documented in surveys. May migrate 
through Project Area.   

Yellow-breasted Chat  
(Icteria virens) SC, OC 

Requires riparian woodland or riparian shrub thickets with dense vegetation.  Breeds 
in brushy areas such as blackberry or willow thickets and in riparian woodlands along 
streams.  

Present: Found during surveys (NWC). 

Lewis’ Woodpecker 
(Melanerpes lewis) SC, S, OC 

Breeding sites generally occur in burned ponderosa pine forests, riparian forests, 
aspen groves, and oak woodlands in large diameter snags in relatively open forests 
with a well-developed understory. 

Present: Found during surveys (NWC). 

Willow Flycatcher 
(Empidonax traillii) SC, OV 

Strongly tied to brushy areas of willow and similar shrubs. Found in thickets; open 
second growth with brush, swamps, wetlands, streamsides, and open woodland.  

Low: Not documented in surveys. Could occur near 
Project Area in suitable habitat  

Olive-sided Flycatcher  
(Contopus borealis) SC, OV 

Forests and woodlands, especially in burned-over areas with standing dead trees, in 
taiga, subalpine coniferous forest and mixed coniferous-deciduous forest.  

Low: Not documented in surveys but some suitable 
habitat present in Project Area.  

Mountain Quail 
(Oreortyx pictus) SC, OV 

Open forests and woodland with an ample undergrowth of brushy vegetation.  Also 
inhabits thickets of chaparral and riparian woodland, meadow edges in forests and 
brushy regrowth following timber.  Not common in eastern Oregon. 

Present: Found during surveys (NWC). 

White-headed Woodpecker  
(Picoides albolarvatus) SC, S, OC 

Closely associated with ponderosa pine or ponderosa pine-mixed conifer forests.   
Requires large trees for foraging and snags for nesting.   

Low: Not documented in surveys but some suitable 
habitat present in Project Area.  

Yellow-billed Cuckoo  
(Coccyzus americanus) 

C, S, OC Prefers to breed in large tracts of riparian and floodplain woodlands with an 
understory of dense vegetation, especially near water. 

None: Not documented in surveys no suitable habitat 
present in Project Area.  
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Table 3.5-7 Summary of US Fish and Wildlife Service Species of Concern, BLM Sensitive Species, and Oregon Special Status Species found in 
Harney County, Oregon 

Species  Designation Habitat Description Likelihood of Occurrence 

Western Least Bittern 
(Ixobrychus exilis hesperis) SC 

Freshwater and brackish marshes with tall, dense emergent vegetation and clumps 
of woody plants over deep water. 

Low: Not documented in surveys but some suitable 
habitat present in Project Area.  

White-faced ibis 
(Plegadis chihi) SC 

Interior freshwater marshes.  Nests among emergent hardstem bulrush and feeds in 
marshes meadows, the edges of ponds, pastures and irrigated alfalfa fields.  Breeds 
at the Malheur National Wildlife Refuge from May through August. 

Present: Found during surveys (NWC). 

Black Tern 
(Chlidonias niger) SC 

Typically nests either on or in emergent vegetation in alkaline lakes and freshwater 
marshes, or in marshy areas along rivers or ponds.   

Low: Not documented in surveys but some suitable 
habitat present in Project Area.  

Trumpeter Swan 
(Cygnus buccinators) 

S 

Nests on the margins of interconnected shallow marshes and lakes, lakes within 
forest or sagebrush habitat, and oxbows of rivers. Requires abundant, elevated nest 
sites; high volume and high diversity of aquatic invertebrates and/or plants; and a low 
level of human disturbance. 

Present: Found during surveys in Malheur NWR (NWC). 

Snowy Egret  

(Egretta thula) 
S, OV 

Marshes, swamps, ponds, lakes, shallow coastal areas and tidal flats and foraging 
conditions range from small salt-marsh pools to large freshwater marshes and from 
solitary to mixed-species aggregations.   

Present: Found during surveys in Malheur NWR (NWC). 

Franklin’s Gull 
(Larus pipixcan) 

S, OV Prefers large, relatively permanent prairie marsh complexes and breeds on 
freshwater marshes in inland prairies. 

Present: Found during surveys (NWC). 

Black Rosy Finch 
(Leucosticte atrata) 

S 

Breeds on the barren tundra of mountain summits near glaciers and continual 
snowfields, usually on rocky or grassy areas and winters at lower elevations in open 
areas such as fields, cultivated lands and roadsides. Documented at the East Rim 
Overlook in the Steens Mountains (Littlefield 1990). 

Moderate:  Not documented in surveys.  Breeding habitat 
on the east rim of Steens and higher elevations.   

American White Pelican 
(Pelecanus erythrorhynchos) S, OV 

Nests inland on isolated islands in lakes and rivers and breed in large, dense 
colonies of up to several thousand birds. Feeds communally in shallow lakes, rivers, 
and marshes.  On Malheur Refuge and migrates through Project Area. 

Present: Found during surveys (NWC). 

Fish 

Inland Redband Trout 
(Onocorhynchus mykiss)  (all stocks) S, OV 

Winter habitat includes deep pools with extensive amounts of cover in third-order 
mountain streams. Low-gradient, medium-elevation reaches with an abundance of 
complex pools are critical areas for production. 

Present:  Kiger Creek, Cucamonga Creek, McCoy Creek, 
Riddle, Trail Creek and Donner und Blitzen River.  
(ODFW Fish Reports) 

Bull Trout 
(Salvelinus confluentus) 

T, CH, OC 

Requires stable stream channels, clean spawning and rearing gravel, complex and 
diverse cover, unblocked migratory corridors, and cold water for survival (<16 ˚C). 
Juveniles use runs, riffles and pocket water but fish >1 year use deeper pools while 
resting. 

None: Species or critical/suitable habitat not present in 
Project Area. 

Borax Lake Chub 
(Gila boraxobius) E, CH, OE 

Endemic to Borax Lake and adjacent wetlands in the Alvord Basin, Harney County, 
Oregon. 

None: Species or critical/suitable habitat not present in 
Project Area. 

Malheur Mottled Sculpin 
(Cottus bairdi ssp.) SC 

Endemic to the Harney Basin (Silver River and its tributaries, Donner und Blitzen 
River, its tributaries and isolated southern creeks, Silvies River and its tributaries, 
and Poison Creek system), Malheur River, and Snake River Basin. 

Present: known to occur in Project Area creeks. 
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Table 3.5-7 Summary of US Fish and Wildlife Service Species of Concern, BLM Sensitive Species, and Oregon Special Status Species found in 
Harney County, Oregon 

Species  Designation Habitat Description Likelihood of Occurrence 

Alvord Chub 
(Gila alvordensis) SC 

Endemic to the Alvord basin in southeastern Oregon and northwestern Nevada in 
springs and spring-fed streams.  Known only from a few springs, streams, and 
marshes in the Sheldon National Wildlife Refuge, and one location elsewhere. 

None: does not occur in Project Area. 

Catlow Tui Chub 
(Gila bicolor ssp.) SC Endemic to desert streams of the Catlow Basin in southeastern Oregon. None: not known to occur in Project Area creeks.   

Reptiles 

Northern Sagebrush Lizard 
(Sceloporus graciosus graciosus) SC, OV 

Sagebrush and other types of shrublands, mainly in the mountains.  Prefers open 
areas with scattered low bushes and sun. 

Moderate: Not documented in surveys. Likely to be 
present in Project Area within suitable habitat.  

Amphibians 

Columbia Spotted Frog 
(Rana luteiventris) C, S, OC 

Prime habitat usually includes more open riparian areas, along a stream or around a 
pond with permanent water, in slow moving areas such as sloughs or oxbows. 

Low: Not documented in surveys.  Suitable habitat may 
be present in Donner und Blitzen river area. 1,4,6 

Invertebrates 

Planarian 
(Kenkia rhynchida) SC Found only in Malheur Cave in relatively still water. None: Not present/known in Project Area. 

Malheur Cave Amphipod 
(Stygobromus hubbsi) SC Found only in Malheur Cave. None: Not present/known in Project Area. 

California Floater Mussel  
(Anodonta californiensis) SC Inhabits shallow muddy or sandy habitat in large rivers, reservoirs and lakes. None: Not present/known in Project Area. 

Malheur Pseudoscorpion  
(Apochtonius malheuri) SC 

Found only in Malheur Cave, Oregon, in well-rotted wood chips, in cool damp 
crevices in the twilight zone of the cave. None: Not present/known in Project Area. 

Key: E - Federal Endangered; T - Federal Threatened; C - Federal Candidate Species; BGEPA – Bald and Golden Eagle Protection Act; SC - Federal Species of Concern; O – Federal Delisted; S - BLM Oregon Sensitive Species; CH – Critical Habitat has 
been designated; OC –Oregon State Critical Sensitive Species; OV – Oregon State Vulnerable Sensitive Species. 

Data sources: USFWS 2009d (http://www.fws.gov/oregonfwo/Species/); Csuti et al. 2001; USDA Plants Database (http://plants.usda.gov/index.html). 



NORTH STEENS TRANSMISSION LINE  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.5-20 

3.5.3 Environmental Consequences and Mitigation  

Effects on fish and wildlife resources would result from construction and operation of the transmission line, 
the Echanis Wind Energy Project, access roads and support facilities associated with both the transmission 
line and the wind farm.  Environmental effects can be both permanent (long-term operational effects) and 
temporary (associated with Project construction).  Permanent effects include habitat loss due to displacement 
from various permanent Project features, such as transmission line poles, access roads, and wind turbine 
towers.  Temporary effects include vegetation damage or reduced water quality due to heavy equipment 
operation or the transport and storage of construction materials, and would last up to one year.  Short-term 
effects would last from one to three years, and long-term effects would occur from three to ten years.  Many 
effects were characterized as very low, minimal, or negligible, which generally would refer to effects that 
impact only an individual or a few individuals, or a small (less than one percent of area seasonally used by a 
species) area.  Mitigation is proposed where permanent and temporary effects could be reduced by 
implementing reasonable and effective mitigation measures.   

While the Project footprint was used to identify the acreage of habitat loss from construction and operational 
development, the effects on wildlife will extend well beyond the footprint because wildlife are sensitive to 
noise, activity from individuals and vehicles, and structures that are higher than the vegetation in an area. 
However, the effect of a particular activity or Project component on wildlife will vary by species, season, and 
habitat, so specific analysis of a discrete distance around the Project footprint was not attempted due to the 
variability of effect distance on species and the lack of uniform buffer distances that could be implemented 
specific to the proposed Project. Instead, a discussion was provided that identified species or groups of 
species and particular effects that are recognized beyond the Project footprint. Additionally, a Technical 
Advisory Committee (TAC) will be established for review of Project activities, habitat effects, and wildlife 
impacts during construction and operation of the proposed Project. The TAC will develop appropriate 
mitigation measures to offset Project effects to wildlife. 

The following concerns were considered during the analysis of permanent and temporary effects on fish and 
wildlife: 

• Sedimentation of perennial streams 

• Habitat modification and loss 

• Increased edge effects 

• Increased fire potential 

• Avian collision and electrocution mortality 

• Effects of increased nest and perch sites 

3.5.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
wind energy facilities would be constructed and new or improved access roads would not be needed.  The 
Echanis site would remain undeveloped and would continue to be used for livestock grazing and the existing 
HEC distribution line located along South Diamond Lane would remain above ground. 

3.5.3.2 Echanis Project Effects Common to All Action Alternatives 

The permanent and temporary effects on fish and wildlife resources from construction and operation of the 
Echanis Wind Energy Project would be the same under all action alternatives (Table 3.5-8).  Effects for the 
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transmission line alternatives (Alternative B, Alternative B route options, and Alternative C) are described 
separately. 

Table 3.5-8 Summary of Permanent and Temporary Effects by Habitat Type at the Echanis Site 

  Agriculture Grassland Sagebrush Aspen 
Juniper 

Woodlands 
Talus 

Slopes 

Wetland/ 
Riparian 

Areas Total 

Permanent effects 

Echanis 40 to 69 turbines 
(acres) 0.0 0.0 1.3-2.3 0.1 0.0 0.0 0.0 1.4-2.4 

Substation, O&M building 
(acres) 0.0 0.7 1.3 0.0 0.0 0.0 0.0 2.0 

Overhead collection (miles) 0.0 0.0 0.8 0.4 0.0 0.0 0.0 1.2 

Access roads (acres total) 1.7 2.2 53.6 7.9 20.1 0.0 2.8 88.3 

Improved (acres) 1.7 0.0 4.1 0.0 1.4 0.0 0.2 7.4 

New (acres) 0.0 2.2 18.9 4.2 18.7 0.0 2.6 46.6 

String Roads (acres) 0.0 0.0 29.8 3.3 0.0 0.0 0.0 33.1 

Overland Roads (acres) 0.0 0.0 0.8 0.4 0.0 0.0 0.0 1.2 

Total footprint (acres) 1.7 2.9 56.2-57.2  8.0 20.1 0.0 2.8 91.7-92.7 

Temporary effects 

Echanis 40 to 69 turbines 
(acres) 0.0 0.0 12.2-21.1  0.9-1.5  0.0 0.0 0.0 13.1-22.6 

Overhead collection access 
(acres) 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2 

String Roads (acres) 0.0 0.0 41.0 4.6 0.0 0.0 0.0 45.6 

Underground collection 
(acres) 0.0 0.0 12.2 0.9 0.0 0.0 0.0 13.1 

Total footprint (acres) 0.0 0.0 65.6-74.5 6.4-7.0 0.0 0.0 0.0 72.0-81.5 

PERMANENT EFFECTS 

FISH RESOURCES 
Permanent effects from the Echanis Project on fish resources would primarily be associated with access road 
construction, because the location of the substation, turbines, and overhead collection system would not be 
located near creeks.  The new and improved portions of the main access road to the Echanis site would be 
18.95 miles long and would cross three perennial creeks (Kiger, Booners, and Mud Creeks).  Creeks would be 
crossed with arch (bottomless) culverts or circular culverts capable of passage of a 100-year flood.  Culvert 
design would adhere to design recommendations for fish passage as required by ORS 498.351 and ORS 
509.605 and described in Oregon Department of Fish and Wildlife Guidelines and Criteria for Stream-Road 
Crossings.  A fish salvage permit will be acquired from ODFW prior to construction if ODFW determines 
that it is required. 

Improvement and construction of the access road to the Echanis site would be confined to a narrow canyon 
along Mud Creek for 1.9 miles where the road would be located between six and 75 feet from the channel.  
Run-off from the access road will likely contribute to additional sedimentation of Mud Creek causing clogged 
gills of fish, reduced oxygen in the stream, formation of additional sandbars, and filling in of coarse substrate.  
Over time the culverts would require cleaning and maintenance, so periodic sedimentation from culvert 
cleaning, repair, or replacement would occur.  Numerous dirt-track access roads of varying use and quality are 
currently present within the Project Area, so the potential erosional and sedimentation effects could be 
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increased in the context of the existing road network.  Livestock grazing currently occurs on private land 
along the primary access road to Echanis, and the improvement of existing roads and construction of new 
roads may increase ease of access for livestock along creeks in or near the Project area, which could cause 
more unstable soils in riparian zones and increase sedimentation in creeks, notably Mud Ck. 

WILDLIFE RESOURCES 
Permanent effects on wildlife resources from the Echanis Project would be from the wind turbines, the 
overhead power collection system, the operations and maintenance (O&M) building, substation, and access 
roads.  The Echanis Project would affect habitat, general wildlife, big game, and special status species as 
described below. 

HABITAT 
Approximately 91.7 to 92.7 acres of land would be permanently converted to facility use, including 56.2 to 
57.2 acres of sagebrush habitat and 20.1 acres of juniper woodlands (Table 3.5-8).  The loss of habitat from 
construction of permanent facilities would increase habitat fragmentation and directly displace individuals 
from developed areas.  Construction and improvement of the main access road to the Echanis site, and the on-
site access roads (i.e. string roads), would result in the permanent loss of 88.3 acres of vegetative cover.  The 
loss of cover would include 53.6 acres of sagebrush habitat, 7.9 acres of aspen stands, and 21.1 acres of 
juniper woodlands.  The introduction of new access roads would further fragment the existing Project Area, 
reducing the size of contiguous sagebrush, juniper, and riparian habitats where new or improved roads divide 
contiguous cover.   

Noise would be generated by the wind turbines and operational maintenance activities associated with 
vehicles and personnel.  Each wind turbine would generate from 58 to 62 dB(A) at 50 meters from the source, 
which is the same as conversational speech at 1 meter (BLM 2005).  The turbine arrays would generate more 
noise than an individual turbine, but at winds above 10 meters per second the wind-generated noise would be 
higher than the aerodynamic turbine-generated noise (BLM 2005).  At speeds below 10 meters per second the 
turbine noise would be higher than the wind-generated noise, and become more distinct at lower wind speeds 
as the background noise fades.  However, less sound is generated at lower wind speeds from the turbines. 

GENERAL WILDLIFE 
Permanent site features would directly and indirectly reduce the availability of wildlife habitat for foraging, 
courtship and breeding, rearing young, and cover for many general wildlife species.  Noise and human 
activity associated with operations would displace individuals throughout the year, and during the spring, 
maintenance vehicles could disrupt breeding of some species.  Operational noise from the turbines at ordinary 
wind levels would not be detectible above background noise levels to birds more than 82 feet from turbine 
bases (Dooling 2002).  Less mobile or burrowing non-game species would be susceptible to mortality from 
increased vehicular use on the Echanis site. 

The Echanis Wind Energy Project would include from 40 to 69 wind turbines arrayed in multiple strings 
across the site.  Operation of the wind turbines would cause mortality to bird and bat species.  Some bat 
species are vulnerable to mortality from wind turbines because they hunt at altitudes within the rotor-swept 
area, and either collide with blades or experience barotrauma1 from flying very close to the blades (Kunz et al 
2007, Baerwald et al 2008).  Tree-dwelling migratory species account for the majority of bat fatalities (75 
percent), led by the hoary bat, eastern red bat, and silver-haired bat.  Bat fatality at wind developments in the 
Pacific Northwest at five locations ranged from 0.7 to 3.4 bats per turbine per year and is an order of 
magnitude lower than bat fatalities recorded in the eastern U.S. (Arnett et al 2008).  Based on the fatality 

                                                           
1
 Barotrauma occurs near rapidly spinning rotors where the air pressure is decreased substantially, causing fatal lung tissue damage. 
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range for Pacific Northwest wind developments, the 40 to 69 turbines at the Echanis site would cause from 28 
to 235 bat deaths per year.  Of bats found within the Project Area, hoary bats and silver-haired bats would be 
most likely to comprise the majority of the bat fatalities on-site.  Two other bat species present within the 
Project Area have been found during post-construction mortality studies at other wind developments in the 
U.S.: big brown bat and little brown bat, but they have comprised a small proportion (less than or equal to ten 
percent) of total bat mortality at other wind developments in the Pacific Northwest (Arnett et al 2008). 

Raptor species vary in their susceptibility to collision with wind turbines, but red-tailed hawks, American 
kestrels, and golden eagles are the species most commonly found during post-construction mortality studies in 
areas where these raptor species are present (NWCC 2001)  Although raptor use in an area is not strongly 
correlated with raptor mortality from wind developments, species that are more susceptible to collision with 
turbines generally have higher mortality in areas where they are more abundant (Orloff and Flannery 1992; 
Kerlinger et al 2005)   

Raptor use, a metric developed for comparison across pre-construction surveys at proposed wind 
developments, was monitored at eight points immediately west of the Project Area.  Use was highest in 
summer and lowest in winter, and compared with 36 other pre-construction use estimates in the midwest and 
west, was categorically low to moderate (Derby et al 2008).  In a review of raptor mortality at 13 wind 
developments in the Columbia Plateau Ecoregion, raptor mortality varied from 0.00 to 0.32 (mean of 0.12) 
raptors/turbine/year (NWC 2010c) three of the 13 sites had no raptor mortality.   

Based on these findings, raptor mortality at the Echanis site could vary from 0 to 22 raptors per year from 
collision with wind turbines.  Additionally, locating turbines at least 500 feet from the cliff-top edge would 
reduce the potential for collisions with raptors. Monitoring at one point on the east edge of Echanis yielded 
numerous fall migratory observations of raptors which were using the cliff-wall updraft to conserve energy 
during their long flights south.  Given the potential for elevated raptor mortality along the eastern turbine 
string at the Echanis site, post-construction monitoring would be important for determining whether 
additional protective measures would need to be implemented.   

Waterfowl and shorebirds likely would be affected only minimally by the Echanis Project because of the lack 
of suitable habitat at the Echanis site, and the presence of extensive open water and wetlands away from the 
Echanis site at MNWR.  Sites where waterfowl and shorebirds have had notable mortality are located in flat 
agricultural areas in Minnesota and Wisconsin (NWCC 2001).  Given that surveys of the Echanis site and the 
area immediately west of Echanis yielded very few observations of waterfowl or shorebirds (NWC 2007, 
2010c), the potential for collision is very low.  The northern edge of the main access road to the Echanis site 
passes through some lower elevation areas where waterfowl or shorebirds are more likely to be present, but 
road improvement in this area would cause only a negligible amount of habitat loss for these species.  
Additional vehicle use associated with operation and maintenance of Echanis may cause an undetectable 
increase in vehicular related mortality. 

Passerines comprise the majority of bird mortality at wind developments outside of California, ranging from 
67 to 91 percent of the total number of documented fatalities with a mean of 78 percent (NWCC 2001)2.  
Although migrant species comprise the majority of bird fatalities, the absence of large overnight bird kills at 
wind development sites indicates that most fatalities are not occurring during migrations (NWCC 2001), 
although further research is on-going (Kunz et al 2007).  At thirteen wind developments within the Columbia 
Plateau Ecoregion with similar habitat types to the proposed Project, fatality of all birds varied from 0.6 to 
10.0 (mean of 3.68) deaths per turbine per year (NWC 2010c).  Extrapolated to the Echanis site, the fatality 
estimate would be from 24 to 690 bird deaths per year, of which 19 to 538 would be passerine species (based 
on the 78 percent average).  Of the 13 studies, only two sites had bird fatalities greater than 5.0 

                                                           
2
 Reference to studies outside California are made because the older Altamont, Tehachapi Pass, Montezuma Hills, and San Gorgonio wind 
developments (in California) have inordinately high avian mortality and are not appropriately comparable to the newer developments. 
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birds/turbine/year. The native species most vulnerable to collision based on the percent composition of birds 
found during mortality studies were horned lark (32 percent), golden-crowned kinglet (6.1 percent), and 
western meadowlark (3.3 percent); all other species comprised less than three percent of the total (NWC 
2010c). 

The only overhead transmission line common to all alternatives would be a 1.18 mile power collection line 
between the easternmost turbine string and the Echanis substation.  Permanent effects on wildlife would 
primarily be injury and death to passerine and raptor bird species from collision with the overhead line (USFS 
2005).  No fatality estimate is possible given the dearth of studies and variability of estimates available, but 
the short length of the line would suggest that only minimal effects on bird species would occur. 

BIG GAME 
The Echanis Project Area overlaps elk winter range (2,379 acres) and occupied bighorn sheep habitat (1,268 
acres).  The proposed access road to the Echanis site overlaps mule deer winter range (7.43 miles (7.4 acres) 
improved, 14.49 miles (14.5 acres) new), and elk winter range (4.95 miles (18.0 acres) new construction).  
On-site access roads (i.e. string roads) between turbine locations would overlap 0.77 mile (1.5 acres) of elk 
winter range and 2.77 miles (5.3 acres) of bighorn sheep range, and the overhead power collection line would 
cross 0.93 mile of sheep range where an access road would be constructed in 1.8 acres of sheep range.  
Initially, bighorn sheep at the Echanis site would likely avoid the area when vehicles or pedestrians are 
present.  Eventually, if not harassed, Bighorn sheep would likely acclimate to the presence of the Project and 
use most of the occupied area.  Elk and mule deer winter ranges are important habitat during colder and 
snowier winter months when forage availability is reduced.  Vehicle activity on the site could displace 
animals or cause additional movement of elk and mule deer at a time when they have a high need to conserve 
energy, and would reduce habitat use in the areas surrounding the new and improved roads (Wisdom et al 
2005).  The direct loss of forage availability for big game from the Project footprint would be limited to 91.7 
to 92.7 acres.  With the implementation of the noxious weed control plan (see Section 3.3), adjacent areas 
could continue to provide forage of similar quality as currently found on site.  The effect of widening the 
main access road to the Echanis site on pronghorn antelope would be minimal, since there would be very little 
direct loss of forage habitat and the animals are likely acclimated to vehicular traffic at present.  Permanent 
loss of mule deer winter range, elk winter range, pronghorn antelope winter range, and bighorn sheep habitat 
would all be less than one percent within their respective game management units. 

SPECIAL STATUS SPECIES 

PREBLE’S SHREW 
Preble’s shrew has been captured in wetland marsh and upland sagebrush habitats on Steens Mountain, but 
specific habitat requirements and behavior have been very poorly studied (Verts and Calloway 1998).  
Permanent effects are likely limited for Preble’s shrew, because once new construction is completed Project 
support activities (including travel) would be primarily restricted to developed areas which would not be 
inhabited by this species. 

CALIFORNIA WOLVERINE 
Wolverines are extremely rare and private creatures whose aversion to anthropogenic activity would make it 
likely that they would be directly affected by the Echanis Project during the operational phase if they enter the 
disturbed areas.  Their rarity suggests they would have a low probability of crossing Project lands, but if they 
were to be present, they likely would be displaced from areas with active use.  The wolverine would be 
indirectly affected by project maintenance activities and the presence of vehicles and pedestrians in the 
Project Area by displacing individuals that may enter the Project Area. 
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SPECIAL STATUS BAT SPECIES 
Of ten special status bat species that could be found within the Project Area, five species (silver-haired bat, 
hoary bat, small-footed myotis, long-eared myotis, and long-legged myotis) were positively identified during 
acoustic surveys (NWC 2009b,d) conducted adjacent to the Echanis site.  Two additional species, Yuma 
myotis or California myotis and Townsend’s big-eared bat, were potentially detected during surveys but call 
identification was inconclusive.  Of the ten special status species that could occur on-site, the silver-haired bat 
and hoary bat are the only two that have been documented as fatalities at wind developments (Arnett et al 
2007).  However, these two species comprise the majority of bat fatalities in the Pacific Northwest, and would 
likely account for nearly all of the 28 to 234 bat deaths estimated per year.  Post-construction bat monitoring 
would be conducted to determine the level of mortality at the Echanis site and would be relied on to assess 
whether additional bat mitigation measures would be required. 

GREATER SAGE-GROUSE 
Greater sage-grouse likely would be displaced from their summer and winter habitats in the Echanis Project 
Area during maintenance activities, and reduce their time spent near the access roads and wind turbines.  
Direct mortality from collision with wind turbines is likely to be very low, as few deaths have been 
documented (FWS 2008).  Sage grouse avoid areas with tall structures such as wind turbines with moving 
blades, and although it is not well studied, may be displaced by noise generated by a wind development (FWS 
2008).  Tall structures are thought to be perceived as potential predator perch sites by sage grouse, which 
would be displaced from an area much larger than the project footprint.  Brood-rearing habitat present near 
the proposed turbines may not be used by grouse, which would then re-locate to other areas during late spring 
and summer. 

No leks are known to occur within three miles of the proposed turbine locations on the Echanis site, so 
courtship and breeding would not likely be affected by the project.  Increased vehicle use on the Echanis site 
could lead to a slight increase in direct mortality from collisions (less than one per year).  The access road to 
Echanis is located within 2 miles of the Little Kiger Lek, which was active in 2010, and increased traffic 
would contribute to greater noise in the area.  However, the presence of juniper woodlands and one or two 
topographic ridges between the access road and the lek would attenuate noise reception at the lek from the 
access road.  Additionally, the access road is not visible from the lek.  It is unclear how much displacement of 
grouse would occur from the Project, because studies are yielding conflicting results regarding the effect of 
wind turbines on grouse occupancy (Hagen, 2005; Strickland, 2010).  Grouse would be displaced from an 
area beyond the turbine footprint, but for how far and during which seasons has not been adequately 
researched.  Given this uncertainty, implementation of the Habitat Mitigation Plan developed by the TAC will 
be necessary for ensuring proper compensation for lost grouse habitat. 

RAPTORS 
Special status raptor species include bald eagle, golden eagle, northern goshawk, ferruginous hawk, and 
western burrowing owl.  No suitable habitat exists on the Echanis site or main access road for the burrowing 
owl, and no northern goshawks or ferruginous hawks were observed during field surveys.  Northern goshawks 
prefer forested areas and aspen stands that are larger and more densely spaced than found at Echanis, so are 
not likely to be present except during spring or fall migrations.  Ferruginous hawks are associated with rolling 
grassland and sagebrush habitats without the steep slopes or juniper forests present at Echanis, so are unlikely 
to be present except during migrations.  One bald eagle was observed in the fall during its southern migration 
over the Echanis site, but the bald eagles’ preference for sites near water would make it likely to occur only as 
a migrant at Echanis.  Bald eagle winter roost areas are not present at the Echanis site.  No bald eagle has 
been documented as a fatality from wind turbine collision at any site in the US. Golden eagles were present at 
both the Echanis site and immediately west of the Echanis site, but were observed over canyons and away 
from ridges where turbines are proposed (NWC 2010c).  Golden eagles have been killed at other wind 
developments, although the incidence of fatalities is very low.  No raptor nest for any special status species 
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was found within two miles of the Echanis site.  Given the potential for a lethal collision of a golden eagle 
with the proposed transmission line or wind development components, a Programmatic BGEPA permit would 
be required to provide operational protection for the Project.  Surveys for golden eagle nests, territories, and 
high use areas will be conducted in accordance with the interim survey guidelines and in consultation with the 
FWS (Pagel et al 2010).  At the end of the life of the Echanis Wind Development, the turbines would no 
longer be operational so no mortality to raptors could occur. 

PASSERINE AND WOODPECKERS 
Six special status passerine and woodpecker species could occur on the Echanis site or the main access road: 
Yellow-breasted chat, willow flycatcher, olive-sided flycatcher, black rosy finch, Lewis’ woodpecker, and 
white-headed woodpecker.  There is a low likelihood that these species could be affected by collisions with 
the turbines at the Echanis site.  Each species is likely to spend the majority of the time within the vegetative 
canopy of forested areas and at flight levels below the rotor-swept area.  During spring or fall migration these 
species may be at greater risk of collision with turbines. 

MOUNTAIN QUAIL 
Wind developments are not known to have been constructed in quail habitat, so no records of mortality exist.  
However, other gamebird species have been found as fatalities at wind developments, so it is possible that the 
Echanis Project could cause a low level of mortality for this species from collision with turbines.  Quail 
flights are generally low and predominantly would be below the level of the rotor-swept area.  Increased 
collision with vehicles from maintenance and other operational traffic may occur, although it is likely to be 
undetectable. 

NORTHERN SAGEBRUSH LIZARD 
Northern sagebrush lizard would be susceptible to crushing by vehicles from maintenance operations where 
access roads traverse suitable sagebrush habitat occupied by the lizard.  It is likely that the elevated levels of 
vehicle use during maintenance activities could cause an undetectable increase in mortality. 

TEMPORARY EFFECTS 

FISH RESOURCES 
The main access road to the Echanis site would cross three creeks (Kiger, Booners, and Mud Creeks) where 
temporary effects of culvert installation and road widening would cause sediment to enter the creeks and 
potentially clog gills and reduce visibility for coldwater fish.  Construction activities at each road crossing 
would be completed in less than 5 days, so elevated turbidity levels would be of short-duration.  Road 
widening would occur along a 1.9 mile segment adjacent to Mud Creek where it would be between six and 75 
feet from the creek.  The road widening could cause sedimentation in Mud Ck. if BMPs are overwhelmed by 
heavy rainfall or improper installation of protective barriers.  Fish are highly mobile and would be able to find 
refugia or swim away from construction areas, thereby avoiding some of these temporary effects, if BMPs are 
implemented properly and a heavy rainfall event does not occur.  A small number of fish may be killed during 
construction from equipment operation and placement of materials within the creek channels if fish salvage is 
not required prior to conducting in-stream work.  A fish salvage permit will be acquired from ODFW prior to 
construction if ODFW determines that it is required. 

WILDLIFE RESOURCES 
Temporary effects on wildlife resources from the Echanis Project would occur during construction of the 
wind turbines, overhead power collection system, the O&M building, substation, and access roads.  The 
Echanis Project would affect habitat, general wildlife, big game, and special status species as described 
below. 
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HABITAT 
Construction activities would cause the short-term loss of approximately 72.0 to 81.5 acres of wildlife habitat 
in sagebrush (65.6 to 74.5 acres) and aspen stands (6.4 to 7.0 acres; Table 3.5-8).  Temporary lay-down areas 
and work space for the wind turbines would require from 13.1 to 22.6 acres of ground disturbance in 
sagebrush and aspen habitat, depending on the number of turbines installed.  The amount of area affected by 
onsite access roads (i.e. string roads) and overland vehicle access would be greater during the construction 
phase than during long-term operation (next 40 years).  During construction the access roads need to be wide 
enough to accommodate the large cranes that are used to erect the turbine towers and install the nacelles.  This 
would result in the short-term loss of 65.6 to 75.6 acres of sagebrush and 6.4 to 7.0 acres of aspen habitat.  
Installation of the underground power collection system between turbines would require excavation of a ditch 
that would result in a short-term loss of 13.1 acres of sagebrush and aspen habitat. 

Construction noise by heavy equipment are typically between 80 and 90 dB(A) at a distance of 50 feet, and 
between 60 and 70 dB(A) at 500 feet (BLM 2005).  Where vegetation is present, noise attenuation would 
occur and lessen the distance travelled by construction sounds.  During construction of the access road and 
Echanis wind development, noise levels would exceed the EPA guidelines for recreational areas (55 dB(A)).  
The noise would be present during daytime activities, but likely would drop to background levels at night.  
Noise generation is often intermittent during the construction period. 

GENERAL WILDLIFE 
Construction would displace wildlife from late spring through fall on the Echanis site, and would cause 
wildlife to disperse into adjacent habitats which would temporarily increase inter- and intra-specific 
competition.  Passerines would not nest in the Project Area once construction was initiated, and small- and 
medium-size mammals would avoid areas of activity, noise, and fugitive dust.  Some less mobile mammals or 
reptiles may be killed during construction from crushing, entombment, or collision with vehicles and heavy 
equipment operation.  Assuming vehicles operate onsite at reasonable speeds, wildlife mortality from 
collision with vehicles would not be detectible. 

BIG GAME 
Big game species would disperse from the Project Area during construction, so little to no direct mortality is 
expected on the Echanis site.  Vehicle collisions with a big game species could occur on the main access road 
to the site due to increased levels of vehicle traffic.  There would be a temporary loss of 3.5 acres of elk 
winter range, and 26.4 acres for occupied bighorn sheep habitat in areas affected by construction.  Most 
construction activities would take place during spring through fall and would not directly affect elk or mule 
deer that use the habitat during winter.  Range conditions are expected to recover over the short-term with 
implementation of the reclamation plan.  Big game would take flight from the Project area and surrounding 
habitat as far as a mile away during construction, which has been demonstrated in field studies (Wisdom et al 
2005).  The construction area represents a small fraction (less than one percent) of the area within the 
management units for each species, so minimal change in carrying capacity for big game species is 
anticipated.   

SPECIAL STATUS SPECIES 

PREBLE’S SHREW 
Construction would overlap approximately 65.6 to 74.5 acres of sagebrush habitat, where Preble’s shrew 
could be vulnerable to crushing by equipment.  Shrews would be displaced from temporary work areas 
through the short-term, but with recovery of vegetation Preble’s shrew would return to occupy suitable 
habitat.  Temporary effects are likely to be limited to the Project footprint during construction, and would be 
minimal. 
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CALIFORNIA WOLVERINE 
Wolverines likely would be displaced from areas affected by construction, because they would avoid areas 
with pedestrian activity, vehicular movement, loud noise, and vibration caused by construction activities.  
Short-term habitat loss would be undetectable for this species, and given the large range used by wolverines it 
is not likely that the Project would have any adverse affect. 

BATS 
Bats are highly mobile nocturnal species that would not be present during daytime construction activities, but 
may be displaced to adjacent habitats by lingering dust in the air on days when winds are calm and air quality 
is reduced into the evening.  It is not likely that effects of construction would have any adverse impact on bat 
species. 

GREATER SAGE-GROUSE 
Greater sage-grouse would be displaced from their summer brood range during construction when pedestrian 
and vehicular activity, noise levels, and airborne dust levels would be high.  Brood habitat would include the 
sagebrush and riparian areas on the Echanis site and along the main access road.  Echanis will develop a 
Habitat Mitigation and a Wildlife Monitoring and Mitigation Plan in consultation with the FWS and ODFW 
to develop a method of assessing the impact from the Project on grouse, and through formation of a TAC 
mitigation measures will be identified and implemented by Echanis.  Short-term and long-term effects would 
include loss of sagebrush habitat due to construction activities that would require years to be reclaimed.  An 
undetectable increase in direct mortality may occur from increased vehicle traffic on the Echanis site and the 
main access road during the construction phase. 

The main access road to Echanis is located as close as 1.2 miles to the Little Kiger lek, which was active in 
2010 after being unoccupied in 2009.  The main access road is located below a ridge that obstructs a direct 
view to the lek, and the Deep Creek and Drake Creek drainages form natural topographic barriers between the 
lek and main access road.  Pre-construction lek surveys would be conducted to determine whether the Little 
Kiger lek was being used.  If the Little Kiger lek is determined to be occupied, consultation with ODFW 
would be undertaken in order to determine whether timing restrictions would be required for construction and 
use of the main access road. 

RAPTORS 
Special status raptor species include bald eagle, golden eagle, northern goshawk, ferruginous hawk, and 
western burrowing owl.  Raptor nest and burrowing owl surveys would be conducted prior to construction, 
and if any nests or occupied owl burrows are encountered then appropriate avoidance would be undertaken in 
consultation FWS.  During construction activities, raptors would be displaced from areas of disturbance, but 
would likely quickly reoccupy those areas for hunting and scavenging following completion of construction.  
There is a slight chance that vehicle collisions could cause an increase in mortality, but with adherence to 
reasonable operating speeds, this risk would be minimal.   

WATERFOWL AND SHOREBIRDS 

Waterfowl and shorebirds, if present, would be displaced from areas disturbed by construction activities.  The 
lack of suitable habitat on the Echanis site or along the main access road indicates effects on these species, 
including collision with vehicles, would be undetectable.  

PASSERINE AND WOODPECKERS 
Special status passerine and woodpecker species likely would be displaced into adjacent suitable habitat 
during one summer of construction.  Pre-construction surveys would be conducted for nesting birds in 
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sagebrush habitat, and where found consultation with FWS would occur to determine whether any timing or 
avoidance stipulations would be required. 

MOUNTAIN QUAIL 
Quail would be displaced during construction activities and likely would disperse into adjacent on- and off-
site habitats.  Mountain quail retreat to thick cover when disturbed, and move further away from perceived 
threats within that habitat.  Thick shrub habitat including sagebrush, juniper woodland, and scrub habitat near 
construction activities would not be available for mountain quail during one season.  Because mountain quail 
were rarely detected during field studies, their local Steens Mountain population is assumed to be very small, 
and their presence on the Echanis site or along the main access road, very limited.  Construction is expected to 
have an undetectable effect on this species. 

NORTHERN SAGEBRUSH LIZARD 
Northern sagebrush lizard would be susceptible to crushing during construction activities in sagebrush habitat 
on the Echanis site.  There are approximately 65.6 to 74.5 acres of sagebrush overlapping proposed project 
construction areas along the main access road and on the Echanis site where sagebrush lizard could be killed.  
Construction would displace sagebrush lizard over the short-term that would be reclaimed during re-
vegetation efforts.  Given the small percentage of suitable habitat (less than one percent) within the Project 
area where northern lizard would be displaced, and the limited direct mortality that would likely occur during 
construction, the northern sagebrush lizard would experience undetectable effects from the Echanis Project 

MITIGATION 
The following mitigation measures will be implemented to reduce the effects of Project development on fish 
and wildlife resources: 

• Creek crossings would be protected with vegetation, boulders, and riprap (as appropriate) to reduce 
erosion and sedimentation 

• Silt fencing along the perennial stream channels would be used to reduce erosion of soil from construction 
areas into the stream channels. 

• Speed limits for travel on the newly constructed portion of the main access road to the Echanis site would 
be posted at 30 mph in order to reduce the potential for wildlife collision. 

• Echanis would implement a Habitat Mitigation Plan, under which it would mitigate the habitat impacts 
from the Project through the use of conservation easements and other offset mechanisms, consistent with 
guidelines issued by the Oregon Department of Fish and Wildlife.  Echanis has committed to 
implementing a 2:1 mitigation ratio for Category 2 habitat that is lost. 

• Echanis would  implement a Wildlife Monitoring and Mitigation Plan, under which it, together with the 
recommendations of a Technical Advisory Committee (TAC) comprised of representatives from state and 
federal agencies and environmental organizations, would monitor wildlife impacts (through post-
construction mortality monitoring) and implement additional mitigation measures if impacts exceeded 
threshold levels identified in the plan.  Echanis would consult with the FWS regarding all pre-
construction studies and mitigation measures, to ensure compliance with MBTA and BGEPA. 

• Project area habitat would be categorized in accordance with ODFW’s Habitat Mitigation Policy (OAR 
635.415) in order to determine appropriate conservation measures to compensate for lost habitat 
availability to wildlife, and in particular, greater sage-grouse, as developed by a TAC which would 
proposed a methodology for determining the effect on grouse and other wildlife, and a procedure for 
setting appropriate mitigation. 
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• Pre- construction wildlife surveys for active raptor nests and burrows and passerine nests in sagebrush 
habitat would be conducted (and results provided to the FWS) in order to determine whether any 
construction timing restrictions would be required. 

• Where aspen stands occur in temporary use areas, and do not naturally regenerate, then the TAC would 
review the restoration success and may require small prescribed burns to stimulate regrowth. 

• Areas of temporary disturbance would be restored to pre-construction contours and revegetated with 
private landowner-approved seed mixtures.  Habitats would be reclaimed by establishing early succession 
sagebrush communities that over time would be restored to maturity.  Monitoring of revegetation success 
would occur, and additional seeding or other measures may be required to ensure adequate reclamation of 
temporary use areas for construction.   

• Wind turbine sites would be sited more than 500 feet from the south and east edges of ridges at Echanis. 

3.5.3.3 Alternative B – West Route (Proposed Action) 

In addition to the effects described for the Echanis Wind Farm, Alternative B includes a 28.87 mile 
transmission line, an interconnection station, new and improved access roads, overland access roads, and 
laydown areas and tensioning sites.  The overlap of these Alternative B features with area habitat types is 
summarized in Table 3.5-9 below. 

Effects for the transmission line are described separately below and do not include the effects of Echanis 
Wind Farm and Alternative B combined.  Please refer to the Summary of Effects Analysis in Chapter 2 for a 
complete comparison of the overall effects.  

PERMANENT EFFECTS 

FISH RESOURCES 
Alternative B would cross four perennial fish bearing streams: Kiger Creek, Cucamonga Creek, McCoy 
Creek, and the Donner und Blitzen River.  The Alternative B transmission line would not directly affect fish 
resources in these rivers and streams because no Project features, including transmission line poles, access 
roads, or the interconnection station would be located in or immediately adjacent to these waterbodies.  
However, four transmission line poles and 0.74 acres of overland roads would be located in wetlands adjacent 
to the creeks, so erosion from Project areas could run-off into the creeks and lead to sedimentation.  Elevated 
turbidity and filling in of coarser stream substrates could reduce fish health and viability within reaches 
affected by Project development. 

WILDLIFE RESOURCES 
Permanent effects on wildlife resources from Alternative B would result from construction and operation of 
the transmission line, interconnection substation, and access roads.  The Project would affect habitat, general 
wildlife, big game, and special status species, as described below. 

 



SECTION 3 
 AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

Table 3.5-9 Summary of Permanent and Temporary Effects by Habitat Type for Alternative B 

  Developed Agriculture Grassland Sagebrush 
Juniper 

Woodlands Rocky/ Barren 
Wetland/ 

Riparian Areas Open Water Total 

Permanent effects 

Transmission line ROW overlap 
(acres) 4.2 8.1 218.9 176.1 95.7 2.6 19.1 0.7 525.4 

Transmission line poles (acres) 0.0 0.0 0.8 0.6 0.3 0.0 <0.0 0.0 1.7 

Interconnection Substation, O&M 
building (acres) 0.0 0.0 0.6 0.1 0.0 0.0 0.0 0.0 0.7 

Access roads (acres total) 0.1 2.4 7.9 11.3 6.1 0.0 0.7 0.0 28.5 

Improved (acres) 0.0 0.0 0.8 1.4 0.3 0.0 0.0 0.0 2.5 

New (acres) 0.0 0.0 0.2 0.5 0.0 0.0 0.0 0.0 0.7 

Overland (acres) 0.1 2.4 6.9 9.4 5.8 0.0 0.7 0.0 25.3 

Total footprint (acres) 0.1 2.4 9.3 12.0 6.4 0.0 0.7 0.0 30.9 

Temporary effects 

Transmission line poles (acres) 0.0 0.0 0.8 0.6 0.3 0.0 0.1 0.0 1.9 

Tensioning Sites (acres) 0.0 0.0 2.0 1.8 0.8 0.0 0.3 0.0 4.8 

Staging areas (acres) 0.0 5.0 15.0 20.0 0.0 0.0 0.0 0.0 40.0 

Total footprint (acres) 0.0 5.0 17.8 22.4 1.1 0.0 0.3 0.0 46.6 
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HABITAT 
There would be 30.9 acres of habitat permanently lost from construction of Alternative B, including 12.0 
acres of sagebrush habitat, 9.3 acres of grasslands, 6.4 acres of juniper woodlands, 2.4 acres of agricultural 
lands, 0.7 acres of wetlands, and 0.1 acres of developed lands (Table 3.5-9).  Wetlands impacts are discussed 
in Section 3.4.  Overland travel roads would account for 25.3 of the 28.5 acres affected by access roads, 
including 9.4 acres of sagebrush habitat, 6.9 acres of grassland, and 5.8 acres of juniper woodlands.  The 
transmission line poles would have a total footprint of 1.9 acres, and the interconnection substation and O&M 
building would require 0.7 acres.  New access roads would further fragment the existing Project Area, 
reducing the size of contiguous sagebrush, grassland, juniper, meadow, and riparian habitats.  While no large 
(thousands of acres) undissected tracts of sagebrush or grassland habitat exists in the Project area, the addition 
of new roads would provide new access for recreational use, access to livestock grazing grounds, and limit 
use by some species (some sagebrush obligate birds) that avoid breaks in sagebrush habitats. 

GENERAL WILDLIFE 
The Alternative B transmission line would have a small permanent footprint on the ground, affecting 
primarily grassland and sagebrush habitat used by big game (discussed below), small and medium mammals, 
reptiles, and birds.  Displacement of these habitats by permanent project features would affect these species 
year-round.  Noise and human activity associated with maintenance activities would occur several times each 
year between spring snowmelt and the summer fire season.  Maintenance activities could disrupt breeding of 
some species.  Less mobile or burrowing non-game species would be susceptible to mortality from 
maintenance vehicles traveling overland through these affected habitats.  The transmission poles would serve 
as perch sites for raptor species, which could prey on smaller birds, mammals, and reptiles.   

Birds would be the group of animals most at-risk to injury and mortality from the transmission line, because 
they are susceptible to collision.  Raptors are known to occur along the entire length of Alternative B, while 
waterfowl and shorebirds would most likely be affected in and near MNWR.  Estimates for collision mortality 
vary by orders of magnitude depending on the species and nearby habitat, making a mortality calculation 
unreliable, especially for individual species. 

The burial of a 1.35-mile distribution line would remove a current source of mortality to birds that fly into the 
line and are injured or killed.  Mortality studies of this line prior to burial would be undertaken to identify the 
species and rate of mortality, for comparison with the mortality caused by the portion of the Alternative B 
transmission line that crosses the MNWR.  If the mortality from the Alternative B transmission line is greater 
than the mortality from the distribution line, then additional measures will be identified so the net effect from 
the Project is a reduction in bird mortality. 

BIG GAME 
The 150-foot wide transmission line ROW for Alternative B would cross 101.7 acres of elk winter habitat, 
342.5 acres of mule deer winter range, and 86.9 acres of antelope habitat.  Access roads would be widened 
through 2.4 acres of mule deer winter range and new access roads would convert 0.7 acres of mule deer 
winter range to gravel surfaced roadway.  Overland travel would occur through 14.5 acres of mule deer winter 
range, 4.2 acres of antelope range, and 4.8 acres of elk winter range.  The transmission line would not require 
vegetative control in any of the antelope range, but in the elk and mule deer winter ranges the junipers and 
aspens would be periodically cut to control their height within the ROW.  Tree removal would be limited to 
the 150-foot ROW, which would be maintained in an herbaceous or shrub-steppe vegetation state.  The 
existing mosaic of grassland, sagebrush, and juniper habitats in the winter ranges would be permanently 
altered by vegetation management within the ROW, but the removal of trees is not expected to limit winter 
range quality.  The presence of grassland and sagebrush habitat in winter range is a benefit to big game for 
forage, and the limited removal of woodland habitat would cause only a negligible loss of cover.  
Maintenance vehicles traveling along access roads and overland to the transmission line would increase 
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disturbance to big game species.  If inspection or maintenance were to occur during winter the additional 
activity could elevate stress for animals in or near the transmission line corridor at a time when they have a 
high need to conserve energy.  Operational activity in big game winter range between December and March 
will be limited to conducting required maintenance or use during emergency situations.  Other routine 
activities will be avoided.   

SPECIAL STATUS SPECIES 
The permanent effects of Alternative B for Preble’s shrew, California wolverine, and northern sagebrush 
lizard would be qualitatively the same to the effects described for these species in Section 3.5.3.2.  Bats are 
not known to collide with transmission lines, based on mortality surveys, so would be unlikely to have any 
effect beyond displacement by permanent Project features.    

PYGMY RABBIT 
Alternative B would result in a very small permanent loss of potential pygmy rabbit habitat and displacement 
due to the transmission line poles, access road improvements, and the interconnection station.  Maintenance 
vehicles traveling overland to access the transmission line would have an undetectable chance of causing 
direct mortality because pygmy rabbits are highly mobile species that would avoid vehicles by taking refuge 
in sagebrush or burrows. 

GREATER SAGE-GROUSE 
Greater sage-grouse are known to avoid roads and transmission lines, so effects on this species would be 
limited primarily to displacement by permanent Project features.  Studies have shown that grouse population 
decreases in areas close to roads and transmission lines (Braun 1998), although nesting has been documented 
very close to transmission lines (Strickland 2010).  Studies in Wyoming have shown that coal-bed natural gas 
activity is correlated with sharp declines in lek attendance and occupancy status when development occurs 
within 6.4 kilometers; the displacement was thought to be associated with transmission line presence, greater 
use of access roads, and industrial noise (Walker et al 2006).  Research is currently being conducted to more 
clearly elucidate the effect of wind developments on grouse throughout the year because of the high level of 
uncertainty regarding the distance from a Project grouse would be seasonally displaced.  It is likely that where 
suitable sagebrush and riparian habitat occur along the Alternative B ROW, grouse would spend less time in 
those locations to avoid being close to the disturbed areas.  The reduction in time spent in these areas would 
yield a small decrease in carrying capacity for greater sage-grouse in the immediate area, but likely would not 
cause a perceptible decrease in the local population.    

An approximately 1.3 mile segment of the Alternative B transmission line is located between 1.85 and 2.00 
miles from the Little Kiger Lek.  Two drainages, Kiger Creek and for a portion Little Kiger Creek, are located 
between the lek and the alignment of the proposed transmission line, and an intervening ridge line prevents 
direct line-of-sight between the proposed transmission line and the lek.  It is unlikely that Alternative B would 
have any effect on the Little Kiger lek, since it would be out of direct line-of-sight of the transmission line.  
Pre-construction monitoring would be conducted to determine whether the lek is active, and if so, 
consultation with ODFW and BLM would occur prior to surface disturbing activities. 

RAPTORS 
Special status raptor species have excellent eyesight and tend not to fly during low light conditions (dusk, 
inclement weather), which in part explains why raptors generally do not collide with transmission lines or 
anchoring wires for poles.  Raptors are susceptible to electrocution from older power lines that were not 
designed with the protective measures which would be implemented on Alternative B (RRF 1996).  Post-
construction monitoring conducted by the Project operator would be conducted to determine what level of 
raptor mortality is occurring from the transmission line, and whether mitigation measures would be required. 
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WATERFOWL AND SHOREBIRDS 
Special status waterfowl are prone to collisions with transmission lines, and where Alternative B crosses 
MNWR it is expected that mortality would take place.  Seven species of special status waterbirds occur in the 
Project Area: western least bittern, white-faced ibis, black tern, trumpeter swan, snowy egret, Franklin’s gull, 
and American white pelican.  The MNWR is highly valued waterfowl habitat and is located along a migratory 
pathway, and current avian monitoring results will be analyzed for the FEIS in order to identify the species 
present in the vicinity of Alternative B and to identify the mortality risk.  Special measures would be required 
to reduce the incidence of collision as described below.  

Use of line marking devices similar to those described in Suggested Practices for Avian Protection on Power 
Lines: The State of the Art in 2006 (APLIC 2006) would make the transmission line more visible and less 
likely to cause waterfowl mortality.  Line marking devices would be placed on all wires crossing and 
bordering the MNWR and on guide wires and substation lines at intervals suggested by the manufacturer.  
Line markers would extend at least a half mile from the Malheur NWR boundary on either side of the refuge 
crossing in order to minimize the potential for collision.  The marking devices have been reported to reduce 
collision mortality from 40 to 90 percent (DOE 2008).   

PASSERINE AND WOODPECKERS 
Special status passerine and woodpecker species would be displaced from their locations of suitable habitat 
where the transmission lines, transmission poles, and substation are built.  The displacement into adjacent 
habitat would cause an undetectable effect on these species, because of the small Project footprint and 
because most flight time for these birds would be below the elevation of the transmission lines.  An 
undetermined level of mortality could occur for some of these species from collision with the transmission 
lines.  Post-construction mortality monitoring conducted by the Project operator would identify whether any 
of these species were being killed from collision with the transmission lines, and if so, consultation with 
Technical Advisory Committee would occur to identify whether additional mitigation would be required. 

MOUNTAIN QUAIL 
Mountain quail are ground birds that make low-level flights that would occur primarily below the 
transmission line and are therefore unlikely to collide with transmission lines.  However, mountain quail 
interactions with transmission lines are not well understood, so the post-construction monitoring done by the 
Project operator would be useful for determining whether any quail mortality occurs.  If quail collisions are 
documented, the BLM and FWS would review mortality data and discuss whether additional mitigation 
measures would be required. 

TEMPORARY EFFECTS 

FISH RESOURCES 
Construction activities associated with Alternative B would not directly affect the four perennial fish bearing 
streams crossed by the transmission line, including Kiger Creek, Cucamonga Creek, McCoy Creek, and the 
Donner und Blitzen River.  Ground disturbance associated with transmission line pole placement, access 
roads, temporary lay-down areas, and tensioning sites would not occur in or immediately adjacent to these 
water bodies.  However, four poles, one tensioning site, and 0.74 acres of overland roads would be located in 
wetlands near the creeks at locations that have not been identified.  Erosion from Project areas could run-off 
into the Cucamonga Creek and lead to sedimentation; Project components are not planned for wetlands 
adjacent to the other creeks.  Elevated turbidity and filling in of coarser stream substrates could reduce fish 
health and viability within reaches affected by Project development. 
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Directional boring construction techniques would be used to relocate the HEC distribution line (that crosses 
the Malheur NWR) under the Donner und Blitzen River.  This construction technique would avoid 
disturbance to the river banks, stream bed, and overall water quality of the Donner und Blitzen River. 

WILDLIFE RESOURCES 
Temporary effects on wildlife resources would occur at transmission line pole locations, laydown areas and 
tensioning sites, at the new interconnection station site, in areas affected by new and improved access roads,  
and areas where overland vehicle travel would occur.  Construction of Alternative B would affect habitat, 
general wildlife, big game, and special status species as described below. 

HABITAT 
Approximately 46.6 acres of wildlife habitat would be temporarily affected by construction of Alternative B.  
This would include 22.4 acres of sagebrush habitat, 17.8 acres of grassland, 5.0 acres of agricultural land, 1.1 
acres of juniper woodlands, and 0.3 acres of wetland/riparian area (Table 3.5-9).  Temporary laydown areas 
would affect approximately 40.0 acres, including 20.0 acres of sagebrush, 15.0 acres of grassland, and 5.0 
acres of agricultural land.  Tensioning sites would affect 4.8 acres of grassland, sagebrush and juniper 
woodland habitat, while the transmission line pole work areas would affect 1.9 acres of the same habitat 
types, including a small amount (0.3 acres) of wetland/ riparian area.  Areas of temporary disturbance would 
be restored to pre-construction contours and restored with BLM or private owner approved seed mixtures.  
Habitats would be reclaimed by establishing early succession sagebrush communities that over the long term 
would be restored to maturity.  Monitoring of revegetation success would be conducted by the Project 
operator, and additional seeding or other measures may be required by BLM to ensure adequate reclamation 
of temporary use areas affected by construction.   

GENERAL WILDLIFE 
Construction activities would displace the more mobile mammals, birds, and reptiles from areas of vegetation 
and ground disturbance, but the less mobile small mammals and reptiles could be killed from crushing and 
entombment.  The associated activity, noise, and dust likely would cause some mammal and bird species to 
become more concentrated in areas adjacent to construction, increasing inter- and intra-specific competition 
during the spring through fall months when construction would occur.    

BIG GAME 
Temporary effects on big game would include heavy equipment operation the presence of large numbers of 
construction workers, and the temporary loss of habitat at laydown areas, tensioning sites, and transmission 
line pole work areas, including 11.7 acres of antelope range, 30.4 acres of mule deer winter range, and 6.3 
acres of elk winter range.  Because construction would not occur during winter months, an undetectable effect 
from loss of habitat in winter range would occur.  Big game would disperse from construction areas, moving 
to adjacent available habitat for forage and cover.  If construction occurs in big game production areas, some 
displacement and additional activity of young-of-the-year would occur.  A small increase in big game 
mortality due to vehicle collisions could occur in areas frequented by big game.  Adherence to reasonable 
speed limits in construction areas would limit this occurrence. 

SPECIAL STATUS SPECIES 
The temporary effects of Alternative B for Preble’s shrew, California wolverine, bats, raptors, waterfowl and 
shorebirds, mountain quail, and northern sagebrush lizard would be qualitatively the same to the construction 
effects described in Section 3.5.3.2. 
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PYGMY RABBIT 
Pygmy rabbit pre-construction surveys would be conducted in order to determine whether any active burrows 
are located within the transmission corridor or areas identified for overland travel.  If any burrows are found, 
the BLM and FWS would be consulted in order to determine whether avoidance would be required or burrow 
destruction would be allowed.  Previous surveys along the Alternative B alignment did not identify the 
presence of pygmy rabbits.  However, the BLM has records of pygmy rabbit observations west of the Project 
Area, so the species could be present.  Any pygmy rabbits present in the areas of construction would be able 
to disperse into adjacent habitat to avoid harm.  There is possibility that some individuals could be killed from 
collisions with vehicles. 

GREATER SAGE-GROUSE 
Temporary effects on greater sage-grouse would include displacement of individuals from areas of sagebrush 
and riparian habitat during the summer brood season.  With adherence to Project Area speed limits, direct 
mortality from collision with vehicles would likely be undetectable.  Greater sage-grouse would likely expend 
more energy avoiding construction areas through one brood-rearing season, and would disperse into adjacent 
suitable habitats, which are readily available. 

As noted previously, the Little Kiger lek is located within two miles of the alignment of Alternative B.  A pre-
construction lek survey would be completed at the Little Kiger lek in 2011, and if it is determined that the lek 
is unoccupied, no consultation with ODFW regarding potential effects on this lek location would be required.  
If the Little Kiger lek is occupied in 2011, then consultation between BLM and ODFW would be conducted 
to determine whether construction timing stipulations would be required. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, fish and wildlife in the project area would 
experience the same temporary construction related effects as described above, including the disruptive 
effects due to the presence of workers, equipment operation, additional surface disturbance, and vegetation 
damage. Permanent effects would be similar to the single-circuit transmission line on most wildlife species, 
except for birds which may experience a higher level of mortality from collision. Post-construction 
monitoring would take place to determine whether additional mortality was occurring, and the TAC would 
review the results to identify whether any additional mitigation would be required. 

MITIGATION 
The following mitigation measures would be implemented to reduce the effects of Alternative B development 
on fish and wildlife resources: 

• Implementation of the Suggested Practices for Avian Protection on Power Lines: The State of the Art in 
2006 (APLIC 2006). 

• Speed limits for travel on the newly constructed roads would be posted at 30 mph in order to reduce the 
potential for wildlife collision.  Overland travel areas will have speed limits of 25 mph. 

• Pre-construction wildlife surveys for active raptor nests would be conducted and the results provided to 
the BLM and FWS in order to determine whether any construction timing restrictions would be required. 

• Echanis would implement a Habitat Mitigation Plan, under which it would mitigate the habitat impacts 
from the Project through the use of conservation easements and other offset mechanisms, consistent with 
guidelines issued by the Oregon Department of Fish and Wildlife.  Echanis has committed to 
implementing a 2:1 mitigation ratio for Category 2 habitat that is lost. 
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• Echanis would  implement a Wildlife Monitoring and Mitigation Plan, under which it, together with the 
recommendations of a Technical Advisory Committee (TAC) comprised of representatives from state and 
federal agencies and environmental organizations, would monitor wildlife impacts (through post-
construction mortality monitoring) and implement additional mitigation measures if impacts exceeded 
threshold levels identified in the plan.  Echanis would consult with the FWS regarding all pre-
construction studies and mitigation measures, to ensure compliance with MBTA and BGEPA. 

South Diamond Lane Route Option   

The South Diamond Lane route option would have the same types of permanent and temporary effects as 
described for Alternative B, except for the changes noted below (shade cells) (Table 3.5-10). 

PERMANENT EFFECTS 

FISH RESOURCES 
The South Diamond Lane Route Option also would cross Kiger Creek, Cucamonga Creek, McCoy Creek, and 
the Donner und Blitzen River.  However, the Project would not directly affect fish resources in these streams 
because no Project features, including transmission line poles, access roads, and the interconnection station 
would be located in or immediately adjacent to these waters.  There are thirteen poles and 0.74 acres of 
overland roads planned for placement in wetlands adjacent to the creeks, and erosion from Project areas could 
run-off into the creeks and lead to sedimentation.  Elevated turbidity and filling in of coarser stream substrates 
could reduce fish health and viability within reaches affected by Project development.   

WILDLIFE RESOURCES 
Permanent effects on wildlife resources from the South Diamond Lane Route would be from the transmission 
line, interconnection substation, and access roads.  The Project would affect habitat, general wildlife, big 
game, and special status species, as described below. 

HABITAT 
There would be 23.5 acres of habitat permanently lost from construction of the South Diamond Lane Route 
Option, including 9.7 acres of sagebrush habitat, 6.1 acres of juniper woodlands, 5.1 acres of grasslands, 1.6 
acres of agricultural lands, 0.8 acres of wetlands/riparian areas, and 0.1 acres of developed lands (Table 3.5-
10).  Wetland effects are discussed in Section 3.4.  Overland travel roads would affect 21.0 acres of which 8.4 
acres would be sage brush habitat, 5.8 acres juniper woodlands, and 4.5 acres grasslands.  The transmission 
line poles would have a total footprint of 1.8 acres, and the interconnection substation and operations and 
maintenance building would require 0.7 acres of sagebrush habitat.  As with Alternative B, new access roads 
would further fragment the existing Project Area, reducing the size of contiguous sagebrush, grassland, 
juniper, and riparian habitats. 

BIG GAME 
The transmission line ROW (150 feet wide) for the South Diamond Lane Route would cross 101.7 acres of 
elk winter habitat, 331.3 acres of mule deer winter range, and 24.2 acres of antelope habitat.  The transmission 
pole footprint and the interconnection station would be placed in 0.6 acres of antelope winter range, 2.2 acres 
of mule deer winter range, and 0.4 acres of elk winter range.  Access roads would be widened through 2.4 
acres of mule deer winter range and new access roads would convert 0.7 acres of mule deer winter range to 
gravel.  Overland travel would occur through 10.2 acres of mule deer winter range, 1.1 acres of antelope 
range, and 4.8 acres of elk winter range.  The footprint of all Diamond Lane alternative Project components 
would be in 1.7 acres of antelope winter range, 15.5 acres of mule deer winter range, and 5.2 acres of elk 
winter range. 
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Table 3.5-10 Summary of Permanent and Temporary Effects by Habitat Type for the Diamond Lane Alternative 

  Developed Agriculture Grassland Sagebrush 
Juniper 

Woodlands Rocky/ Barren 
Wetland/ 

Riparian Areas Open Water Total 

Permanent effects 

Transmission line ROW overlap (acres) 17.3 36.7 164.7 174.4 95.7 1.9 22.8 0.7 514.2 

Transmission line poles (acres) 0.1 0.1 0.6 0.6 0.3 0.0 0.1 0.0 1.8 

Interconnection Substation, O&M building 
(acres) 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.7 

Access roads (acres total) 0.1 1.5 5.5 10.3 6.1 0.0 0.7 0.0 24.2 

Improved (acres)  0.0 0.0  0.8  1.4  0.3  0.0  0.0  0.0  2.5 

New (acres) 0.0  0.0  0.2  0.5  0.0  0.0  0.0  0.0  0.7 

Overland (acres) 0.1 1.5 4.5 8.4 5.8 0.0 0.7 0.0 21.0 

Total footprint (acres) 0.2 1.6 6.1 11.6 6.4 0.0 0.8 0.0 25.7 

Temporary effects 

Transmission line poles (acres) 0.1 0.2 0.7 0.8 0.4 0.0 0.1 0.0 2.3 

Tensioning Sites (acres) 0.0 0.5 1.3 1.3 0.8 0.0 0.3 0.0 4.5 

Staging areas (acres) 0.0 5.0 10.0 20.0 0.0 0.0 0.0 0.0 35.0 

Total footprint (acres) 0.1 5.7 12.0 22.0 1.2 0.0 0.4 0.0 41.8 
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SPECIAL STATUS SPECIES 

WATERFOWL  AND SHOREBIRDS 
Special status waterfowl are prone to collisions with transmission lines, and the South Diamond Lane Route 
crosses 4.1 miles of the MNWR where it is expected that some mortality would take place potentially 
affecting the seven species of special status waterbirds that use the area, including western least bittern, white-
faced ibis, black tern, trumpeter swan, snowy egret, Franklin’s gull, and American white pelican.  Avian 
monitoring results will be analyzed for the FEIS in order to identify the species present in the vicinity of 
Alternative B and to identify the mortality risk from this alternative. As with Alternative B, special measures 
would be required to reduce the incidence of collision, including use of line marking devices similar to those 
described in Suggested Practices for Avian Protection on Power Lines: The State of the Art in 2006 (APLIC 
2006). 

TEMPORARY EFFECTS 

FISH RESOURCES 
Construction activities associated with the South Diamond Lane Route Option would not directly affect the 
four perennial fish bearing streams crossed by the transmission line, including Kiger Creek, Cucamonga 
Creek, McCoy Creek, and the Donner und Blitzen River.  Ground disturbance associated with transmission 
line pole placement, access roads, temporary lay-down areas, and tensioning sites would not occur in or 
immediately adjacent to these water bodies.  However, there are thirteen poles and 0.74 acres of overland 
roads planned for placement in wetlands adjacent to the creeks, and erosion from Project areas could run-off 
into the creeks and lead to sedimentation.  Elevated turbidity during construction activities and filling in of 
coarser stream substrates could reduce fish health and viability within reaches affected by Project 
development.   

As with Alternative B, directional boring construction techniques would be used to relocate the HEC 
distribution line under the Donner und Blitzen River to avoid disturbing the river banks, stream bed, and 
water quality of the river. 

WILDLIFE RESOURCES 
Temporary effects on wildlife resources from the South Diamond Lane Route would occur at transmission 
pole locations, staging and tensioning sites, at the interconnection substation, at new and improved access 
road locations, and where overland travel would occur.  The Project would affect habitat, general wildlife, big 
game, and special status species as described below. 

HABITAT 
Construction activities would cause the short-term loss of approximately 41.8 acres of wildlife habitat, 
including 22.0 acres of sagebrush habitat, 12.0 acres of grasslands, 5.7 acres of agricultural lands, 1.2 acres of 
juniper woodlands, 0.1 acres of developed area, and 0.4 acres of wetland/riparian areas.  Wetland effects are 
discussed in Section 3.4.  Temporary laydown areas would account for the majority of the short-term effects, 
affecting 20.0 acres of sage brush habitat, 10 acres of grasslands, and 5 acres of agricultural lands.  
Tensioning sites would affect 4.5 acres of primarily grassland, sagebrush and juniper woodland habitat, while 
the transmission line pole work areas would affect 2.3 acres of the same habitat types, including a small 
amount (0.1 acres) of wetland/ riparian area.  As with Alternative B, areas of temporary disturbance would be 
restored to pre-construction contours and restored with BLM or private owner approved seed mixtures.  
Monitoring of revegetation success would occur by the Project operator, and additional seeding or other 
measures may be required by BLM to ensure adequate reclamation of temporary use areas affected by 
construction.   
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GENERAL WILDLIFE 
Effects on general wildlife would be qualitatively the same as described for Alternative B. 

BIG GAME 
Temporary effects on big game would include heavy equipment operation the presence of large numbers of 
construction workers, and the temporary loss of habitat at laydown areas, tensioning sites, and transmission 
line pole work spaces, including 5.7 acres of antelope winter range, 24.9 acres of mule deer winter range, and 
6.3 acres of elk winter range.  Other temporary effects including dispersal from construction areas, 
displacement, additional activity of young-of-the-year, and mortality due to vehicle collisions could also 
occur, as described for Alternative B. 

SPECIAL STATUS SPECIES 
Effects on Special Status species would be qualitatively the same as described for Alternative B. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, fish and wildlife in the project area would 
experience the same temporary construction related effects as described above, including the disruptive 
effects due to the presence workers, equipment operation, additional surface disturbance, and vegetation 
damage. Permanent effects would be similar to the single-circuit transmission line on most wildlife species, 
except for birds which may experience a higher level of mortality from collision. Post-construction 
monitoring would take place to determine whether additional mortality was occurring, and the TAC would 
review the results to identify whether any additional mitigation would be required. 

MITIGATION 
Mitigation would be the same as described for Alternative B. 

Hog Wallow Route Option 

The Hog Wallow Route Option would have the same types of permanent and temporary affects as Alternative 
B, except for the changes noted below (shaded) (Table 3.5-11). 

PERMANENT EFFECTS 

FISH RESOURCES 
The Hog Wallow Route Option would be the same as that described for Alternative B. 

WILDLIFE RESOURCES 
Permanent effects on wildlife resources from the Hog Wallow Route would be from the transmission line, 
interconnection substation, and access roads.  The Project would affect habitat, general wildlife, big game, 
and special status species as described below. 

HABITAT 
There would be 31.4 acres of habitat permanently lost from construction of the Hog Wallow Route, including 
14.3 acres of sagebrush habitat, 6.4 acres of juniper woodlands, 7.0 acres of grasslands, 2.7 acres of 
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agricultural lands, 0.8 acres of wetlands, and 0.1 acres of developed lands (Table 3.5-11).  Overland travel 
roads would account for 25.6 acres, while improved access roads would convert 2.5 acres and new access 
roads would cross 0.7 acres.  The transmission line poles would have a total footprint of 1.9 acres, and the 
interconnection substation and operations and maintenance building would require 0.7 acres.  As with other 
action alternatives, the introduction of new access roads would further fragment the existing Project Area, 
reducing the size of contiguous sagebrush, grassland, juniper, and riparian habitats 

BIG GAME 
The 150-foot wide transmission line ROW for the Hog Wallow Route Option would cross 101.7 acres of elk 
winter habitat, 345.9 acres of mule deer winter range, and 95.6 acres of antelope habitat.  Access roads would 
be widened through 2.4 acres of mule deer winter range and new access roads would convert 0.7 acres of 
mule deer winter range to gravel surfaced roadway.  Overland vehicle travel would occur through 14.8 acres 
of mule deer winter range, 4.7 acres of antelope range, and 4.8 acres of elk winter range.  Transmission line 
poles would occupy 1.5 acres of mule deer winter range, 0.4 acres of elk winter range, and 0.6 acres of 
antelope winter range. 

SPECIAL STATUS SPECIES 

WATERFOWL AND SHOREBIRDS 
Special status waterfowl are prone to collisions with transmission lines, and the Hog Wallow Route crosses 
1.9 miles of the MNWR where it is expected that some mortality would take place potentially affecting the 
seven species of special status waterbirds that frequent the area, including western least bittern, white-faced 
ibis, black tern, trumpeter swan, snowy egret, Franklin’s gull, and American white pelican.  Avian monitoring 
results will be analyzed for the FEIS in order to identify the species present in the vicinity of Alternative B 
and to identify the mortality risk from this alternative. As with Alternative B and the South Diamond Lane 
Route Option, special measures would be required to reduce the incidence of collision, including use of line 
marking devices similar to those described in Suggested Practices for Avian Protection on Power Lines: The 
State of the Art in 2006 (APLIC 2006). 

TEMPORARY EFFECTS 

FISH RESOURCES 
Construction activities associated with the Hog Wallow Route Option would be the same as that described for 
Alternative B. 

WILDLIFE RESOURCES 
Temporary effects on wildlife resources from the Hog Wallow Route Option would occur at transmission 
pole locations, staging and tensioning sites, at the interconnection substation, at new and improved access 
road locations, and where overland travel would occur.  The Project would affect habitat, general wildlife, big 
game, and special status species as describe below. 
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Table 3.5-11 Summary of Permanent and Temporary Effects by Habitat Type for the Hog Wallow Alternatives 

  Developed Agriculture Grassland Sagebrush 
Juniper 

Woodlands Rocky/ Barren 
Wetland/ 

Riparian Areas Open Water Total 

Permanent effects 

Transmission line ROW overlap (acres) 4.7 13.6 191.7 206.1 95.7 2.0 14.2 0.8 528.8 

Transmission line poles (acres) 0.0 0.0 0.8 0.8 0.3 0.0 <0.0 0.0 1.9 

Interconnection Substation, O&M building 
(acres) 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.7 

Access roads (acres total) 0.1 2.7 6.3 12.9 6.1 0.0 0.7 0.0 28.8 

Improved (acres) 0.0 0.0 0.8 1.4 0.3 0.0 0.0 0.0 2.5 

New (acres) 0.0 0.0 0.2 0.5 0.0 0.0 0.0 0.0 0.7 

Overland (acres) 0.1 2.7 5.3 11.0 5.8 0.0 0.7 0.0 25.6 

Total footprint (acres) 0.1 2.7 7.1 14.4 6.4 0.0 0.7 0.0 31.4 

Temporary effects 

Transmission line poles (acres) 0.0 0.1 0.9 0.9 0.4 0.0 0.0 0.0 2.3 

Tensioning Sites (acres) 0.0 0.3 1.3 2.0 0.8 0.0 0.3 0.0 4.5 

Staging areas (acres) 0.0 5.0 15.0 20.0 0.0 0.0 0.0 0.0 40.0 

Total footprint (acres) 0.0 5.3 17.1 22.9 1.2 0.0 0.3 0.0 46.8 
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HABITAT 
Construction activities would cause the short-term loss of approximately 46.8 acres of wildlife habitat, 
including 22.9 acres of sagebrush habitat, 17.1 acres of grasslands, 5.3 acres of agricultural lands, 1.2 acres of 
juniper woodlands, and 0.3 acres of wetland/riparian areas.  Temporary laydown areas would account for the 
majority of the short-term effects, affecting 20.0 acres of sage brush habitat and 15 acres of grassland.  
Tensioning sites would affect 4.5 acres of primarily grassland, sagebrush and juniper woodland habitat, while 
the transmission line pole work areas would affect 2.3 acres of the same habitat types.  As with Alternative B, 
areas of temporary disturbance would be restored to pre-construction contours and restored with BLM or 
private owner approved seed mixtures.  Monitoring of revegetation success would occur, and additional 
seeding or other measures may be required by BLM to ensure adequate reclamation of temporary use areas 
affected by construction.   

GENERAL WILDLIFE 
Effects on general wildlife would be qualitatively the same as described for Alternative B. 

BIG GAME 
As described for Alternative B, temporary effects on big game would include heavy equipment operation the 
presence of large numbers of construction workers, and the temporary loss of habitat at laydown areas, 
including 11.2 acres of antelope range, 30.2 acres of mule deer winter range, and 6.3 acres of elk winter 
range.  Other temporary effects, including dispersal from construction areas, displacement from areas around 
construction areas, additional activity of young-of-the-year, and mortality due to vehicle collisions could also 
occur.   

SPECIAL STATUS SPECIES 
Effects on Special Status species would be qualitatively the same as described for Alternative B. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, fish and wildlife in the project area would 
experience the same temporary construction related effects as described above, including the disruptive 
effects due to the presence workers, equipment operation, additional surface disturbance, and vegetation 
damage. 

MITIGATION 
Mitigation would be the same as described for Alternative B. 

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductor) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options, described above.   
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PERMANENT AND TEMPORARY EFFECTS 
The permanent and temporary effects of this design option on fish and wildlife would similar to Alternative 
B, and the South Diamond Lane and Hog Wallow Route Options.  The only notable differences between this 
design option and others is that this option would not require a second round of construction to upgrade the 
line to 230-kV, nor would additional equipment upgrades be required at the interconnection station adjacent 
to the HEC 115-kV line.  This option would have lower temporary construction related effects on fish and 
wildlife than Alternative B and the two route options because workers and equipment would not be operating 
on site during two separate construction phases, and a second round of construction activity would not cause 
additional surface disturbance and vegetation damage.  Ongoing operations and maintenance activities would 
be the same as described for Alternative B and the two route options above. 

MITIGATION 
The same mitigation described above for Alternative B, and the South Diamond Lane and Hog Wallow Route 
Options would apply to the 115-kV Transmission Line Option. 

3.5.3.4 Alternative C – North Route 

Alternative C would have the same permanent and temporary types of effects as Alternative B, except for the 
changes noted below (Table 3.5-12). 

PERMANENT EFFECTS 

FISH RESOURCES 
Alternative C would cross three perennial fish bearing streams, including Kiger, Swamp, and Riddle Creeks.  
The Project would not directly affect fish resources in these streams because no Project features, including 
transmission line poles, access roads, or the interconnection station would be located in or immediately 
adjacent to these waters.  However, 0.49 acres of overland access roads would be located in wetlands adjacent 
to the creeks, so erosion from Project areas could lead to sedimentation in these creeks.  Elevated turbidity 
and filling in of coarser stream substrates could reduce fish health and viability within reaches affected by 
Project development.  Transmission line poles would be placed approximately 600 to 1,000 feet apart and 
pole locations would be selected to avoid riparian areas and perennial streams.  The span lengths are sufficient 
to allow transmission line poles to be placed well away from fish bearing rivers and streams. 

WILDLIFE RESOURCES 
Permanent effects on wildlife resources from Alternative C would be from the transmission line, 
interconnection substation, and access roads.  Wildlife and habitat surveys are being conducted during spring 
and summer 2010 along the North Route and this information will be incorporated into the FEIS.  The Project 
would affect habitat, general wildlife, big game, and special status species as described below. 

HABITAT 
There would be 46.5 acres of habitat permanently lost from construction of Alternative C, including 38.2 
acres of sagebrush habitat, 4.0 acres of juniper woodlands, 0.8 acres of grasslands, 2.5 acres of agricultural 
lands, 0.5 acres of wetlands, and 0.3 acres of developed lands (Table 3.5-12).  Wetland effects are discussed 
in Section 3.4.  Overland travel roads would account for 24.4 of the 42.8 acres affected by access roads, 
including 18.3 acres of sagebrush habitat and 2.6 acres of juniper woodlands.  The transmission line poles 
would have a total footprint of 3.0 acres, and the interconnection substation and operations and maintenance 
building would require 0.7 acres.  As with other action alternatives, the introduction of new access roads 
would further fragment the existing Project Area, reducing the size of contiguous sagebrush, grassland, 
juniper, and riparian habitats. 
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Table 3.5-12 Summary of Permanent and Temporary Effects by Habitat type for Alternative C 

  Developed Agriculture Grassland Sagebrush 
Juniper 

Woodlands Rocky/ Barren 
Wetland/ 

Riparian Areas Open Water Total 

Permanent effects 

Transmission line ROW overlap (acres) 97.7 66.9 18.6 528.5 118.2 0.9 5.0 0.0 835.8 

Transmission line poles (acres) 0.3 0.2 0.1 1.9 0.4 0.0 <0.0 0.0 3.0 

Interconnection Substation, O&M building 
(acres) 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.7 

Access roads (acres total) 0.0 2.3 0.8 35.6 3.6 0.0 0.5 0.0 42.8 

Improved (acres) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

New (acres) 0.0 0.0 0.0 17.4 1.0 0.0 0.0 0.0 18.4 

Overland (acres) 0.0 2.3 0.8 18.3 2.6 0.0 0.5 0.0 24.4 

Total footprint (acres) 0.3 2.5 0.8 38.2 4.0 0.0 0.5 0.0 46.5 

Temporary effects 

Transmission line poles (acres) 0.3 0.2 0.1 1.5 0.3 0.0 0.0 0.0 2.3 

Tensioning Sites (acres) 0.5 0.5 0.3 7.0 0.8 0.0 0.0 0.0 9.0 

Staging areas (acres) 0.0 10.0 5.0 30.0 0.0 0.0 0.0 0.0 45.0 

Total footprint (acres) 0.8 10.7 5.3 38.5 1.1 0.0 0.0 0.0 56.3 
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BIG GAME 
The 150-foot wide transmission line ROW for Alternative C would cross 110.6 acres of elk winter habitat, 
and 466.1 acres of mule deer winter range, and 370.8 acres of antelope habitat.  New access roads would 
convert 18.4 acres of mule deer winter range and 2.0 acres of antelope winter range to gravel surfaced roads.  
Overland travel would occur through 11.7 acres of mule deer winter range, 4.8 acres of elk winter range, and 
7.3 acres of antelope winter range. The interconnection station would occupy 0.7 acres of antelope winter 
range. The transmission line poles would require 1.8 acres of mule deer winter range, 0.4 acres of elk winter 
range, and 1.3 acres of antelope winter range. 

SPECIAL STATUS SPECIES 

GREATER SAGE-GROUSE 
An approximately 3.5 mile segment of the Alternative C transmission line is located between 1.05 and 2.00 
miles from the Little Kiger Lek.  Two drainages, Kiger Creek and for a portion Little Kiger Creek, are located 
between the lek and the alignment of the proposed transmission line, and an intervening ridge line prevents 
direct line-of-sight between most of the proposed transmission line and the lek.  At some points the upper 
portion of towers and lines may be visible from the lek, although obscured behind a ridgeline.  It is unlikely 
that Alternative C would have any direct effect on Little Kiger lek activity.  Grouse that would breed from 
that lek would likely remain on the east side of Kiger Creek, which is a steep and difficult crossing, and the 
habitat along the Alternative C ROW is grassland and juniper woodland, so no nesting would occur along that 
segment even in the absence of a transmission line.  Pre-construction monitoring would be conducted to 
determine whether the lek is active, and if so, consultation with ODFW and BLM would occur prior to 
surface disturbing activities. 

TEMPORARY EFFECTS 

FISH RESOURCES 
Construction activities associated with Alternative C would not directly affect the three perennial fish bearing 
streams crossed by transmission line (Kiger, Swamp, and Riddle Creeks).  Ground disturbance associated 
with transmission line pole placement, access roads, temporary lay-down areas, and tensioning sites would 
not occur in or immediately adjacent to these water bodies.  However, 0.49 acres of overland access roads 
would be located in wetlands near the creeks, so erosion from Project areas could lead to sedimentation in 
these creeks.  Elevated turbidity and filling in of coarser stream substrates could reduce fish health and 
viability within reaches affected by Project development.  The transmission line poles would be spaced 
approximately 600 to 1,000 feet apart, allowing pole placement in locations that would avoid riparian areas 
and fish bearing streams. 

WILDLIFE RESOURCES 
Temporary effects on wildlife resources from Alternative C would occur at transmission pole locations, 
staging and tensioning sites, at the interconnection substation, at new and improved access road locations, and 
where overland travel would occur.  The direct and indirect effects from the Project would impact habitat, 
general wildlife, big game, and special status species as described below. 

HABITAT 
Construction activities would cause the short-term loss of approximately 56.3 acres of wildlife habitat, 
including 38.5 acres of sagebrush habitat, 10.7 acres of agricultural lands, 5.3 acres of grasslands, and 1.1 
acres of juniper woodlands.  No wetland/riparian areas would be directly affected.  Temporary laydown areas 
would account for the majority of the short-term effects, affecting 20.0 acres of sage brush habitat and 15 
acres of grassland.  Tensioning sites would affect 9.0 acres of primarily sagebrush habitat, while the 
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transmission line pole work areas would affect 2.3 acres of the same habitat type.  As with Alternative B, 
areas of temporary disturbance would be restored to pre-construction contours and restored with BLM or 
private owner approved seed mixtures.  Monitoring of revegetation success would occur by the Project 
operator, and additional seeding or other measures may be required by BLM to ensure adequate reclamation 
of temporary use areas affected by construction.    

GENERAL WILDLIFE 
Effects on general wildlife would be qualitatively the same as described for Alternative B. 

BIG GAME 
As described for Alternative B, temporary effects on big game would include heavy equipment operation the 
presence of large numbers of construction workers, and the temporary loss of habitat at laydown areas and 
work areas around transmission poles, including 20.6 acres of antelope range, 32.6 acres of mule deer winter 
range, and 6.5 acres of elk winter range.  Other temporary effects, including dispersal from construction areas, 
displacement, additional activity of young-of-the-year, and mortality due to vehicle collisions could also 
occur. 

SPECIAL STATUS SPECIES 

GREATER SAGE-GROUSE 
An approximately 3.5 mile segment of the Alternative C transmission line is located between 1.05 and 2.00 
miles from the Little Kiger Lek.  Two drainages, Kiger Creek and for a portion Little Kiger Creek, are located 
between the lek and the alignment of the proposed transmission line, and an intervening ridge line prevents 
direct line-of-sight between most of the proposed transmission line and the lek.  At some points the upper 
portion of towers and lines may be visible from the lek, although obscured behind a ridgeline.  Grouse that 
would breed from that lek would likely remain on the east side of Kiger Creek, which is a steep and difficult 
crossing, and the habitat along the Alternative C ROW is grassland and juniper woodland, so no nesting 
would occur along that segment even in the absence of a transmission line.  Pre-construction monitoring 
would be conducted to determine whether the lek is active, and if so, consultation with ODFW and BLM 
would occur prior to surface disturbing activities to determine whether and where timing restrictions may 
apply. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, fish and wildlife in the project area would 
experience the same temporary construction related effects as described above, including the disruptive 
effects due to the presence workers, equipment operation, additional surface disturbance, and vegetation 
damage. 

MITIGATION 
Mitigation would be the same as described for Alternative B. 

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The alignment of the 
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transmission line, pole heights and spacing, ROW width, construction methods, interconnection points, and 
access requirements would be the same as described for Alternative C.   

PERMANENT AND TEMPORARY EFFECTS 
The permanent and temporary effects of this design option on fish and wildlife would similar to Alternative 
C.  The only notable differences between this design option and Alternative C is that this option would not 
require a second round of construction to upgrade the line to 230-kV, nor would additional equipment 
upgrades be required at the interconnection station to the HEC 115-kV line near Crane.  This option would 
have lower temporary construction related effects on fish and wildlife than Alternative C because workers and 
equipment would not be operating on site during two separate construction phases, and a second round of 
construction activity would not cause additional surface disturbance and vegetation damage.  Ongoing 
operations and maintenance activities would be the same as described for Alternative C, above. 

MITIGATION 
The same mitigation described above for Alternative C would apply to the 115-kV Transmission Line Option. 

3.5.3.5 Comparison of Alternatives 

A comparison of the Project footprint by habitat for each alternative and the Echanis wind development is 
summarized in Table 3.5-13.  Additionally, the ROW easement for each transmission line alternative is 
shown.  The permanent and temporary Project footprint areas are provided, with a range of acres for those 
habitat categories located in Echanis where the number of turbines proposed varies from 40 to 69.  Note that 
as discussed in the text, the actual displacement of wildlife will occur in an area larger than the Project 
footprint, but for a distance beyond the footprint that will vary by species, season, habitat, and phase of 
Project development (construction and operation).  Big game species habitat footprint is compared across 
alternatives and for Echanis during the construction (temporary) and operational (permanent) phases of 
development (Table 3.5-14).  The acreage of Project footprint is provided, but the actual displacement of big 
game will extend beyond the footprint to a distance that would vary by species, habitat, season, and 
development activity, as noted in the text. 

A summary of the potential impacts of the Echanis Project and alternative transmission line ROWs is 
provided in Table 3.5-15. 
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Table 3.5-13 Summary of Project footprint and transmission line ROW permanent and temporary effects by alternative 

 Alternative B DL HW Alternative C 

Project Component Echanis Footprint ROW Footprint ROW Footprint ROW Footprint ROW 

Permanent Effects 

Developed 0 0.1 4.2 0.2 17.3 0.1 4.7 0.3 97.7 

Agriculture 1.7 2.4 8.1 1.6 36.7 2.7 13.6 2.5 66.9 

Grassland 2.9 9.3 218.9 6.1 164.7 7.0 191.7 0.8 18.6 

Sagebrush 56.2-57.2 12.0 176.1 11.6 174.4 14.3 206.1 38.2 528.5 

Aspen 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Juniper Woodlands 20.1 6.4 95.7 6.4 95.7 6.4 95.7 4.0 118.2 

Rocky/Barren 0 0.0 2.6 0.0 1.9 0.0 2.0 0.0 0.9 

Wetland/Riparian 2.8 0.7 19.1 0.8 22.8 0.7 14.2 0.5 5.0 

Open Water 0 0 0.7 0.0 0.7 0.0 0.8 0.0 0.0 

Total (acres) 91.7-92.7 30.9 525.4 26.7 514.2 31.2 528.8 46.3 835.8 

Temporary Effects 

Developed 0 0.0 - 0.1 - 0.0 - 0.8 - 

Agriculture 0 5.0 - 5.7 - 5.3 - 10.7 - 

Grassland 0 17.8 - 12.0 - 17.1 - 5.3 - 

Sagebrush 65.6-74.5 22.4 - 22.0 - 22.9 - 38.5 - 

Aspen 6.4-7.0 0.0 - 0.0 - 0.0 - 0.0 - 

Juniper Woodlands 0 1.1 - 1.2 - 1.2 - 1.1 - 

Rocky/Barren 0 0.0 - 0.0 - 0.0 - 0.0 - 

Wetland/Riparian 0 0.3 - 0.4 - 0.3 - 0.0 - 

Open Water 0 0.0 - 0.0 - 0.0 - 0.0 - 

Total (acres) 72.0-81.5 46.6 - 41.4 - 46.8 - 56.4 - 
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Table 3.5-14 Summary of direct effects of the proposed transmission line and Echanis Project on big game habitat 

Pronghorn Mule deer Elk Sheep 

Project Component Alt-B DL HW Alt-C Alt-B DL HW Alt-C Alt-B DL HW Alt-C Alt-B DL HW Alt-C 

Permanent Effects 

Transmission line poles (314 sq ft per pole) 0.6 0.6 0.6 1.3 1.5 1.5 1.5 1.8 0.4 0.4 0.4 0.4 0.0 0 0 0 

Interconnection station 0.0 0.0 0.0 0.7 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0 

Road improvements 0.0 0.0 0.0 0.0 2.4 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0 

New access roads 0.0 0.0 0.0 2.0 0.7 0.7 0.7 18.4 0.0 0.0 0.0 0.0 0.0 0 0 0 

Overland access roads 4.2 1.1 4.7 7.3 14.5 10.2 14.8 11.7 4.8 4.8 4.8 4.8 0.0 0 0 0 

Echanis (effects in common) 0.0 0.0 0.0 0.0 21.9 21.9 21.9 21.9 19.5 19.5 19.5 19.5 7.5 7.5 7.5 7.5 

Total (acres) 4.8 1.7 5.3 11.3 41.7 37.4 42.0 53.8 24.7 24.7 24.7 24.7 7.5 7.5 7.5 7.5 

Temporary Effects 

Transmission line poles (400 sq ft per pole) 0.7 0.7 0.7 1.6 1.9 1.9 1.9 2.1 0.5 0.5 0.5 0.5 0.0 0 0 0 

Laydown areas (5 ac per area) 10.0 5.0 10.0 15.0 25.0 20.0 25.0 25.0 5.0 5.0 5.0 5.0 0.0 0 0 0 

Tensioning sites (0.25 ac per site) 1.0 0.0 0.5 4.0 3.5 3.0 3.3 5.5 0.8 0.8 0.8 1.0 0.0 0 0 0 

Echanis (effects in common) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 3.5 3.5 3.5 26.4 26.4 26.4 26.4 

Total (acres) 11.7 5.7 11.2 20.6 30.4 24.9 30.2 32.6 9.8 9.8 9.8 10.0 26.4 26.4 26.4 26.4 
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Table 3.5-15 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action Echanis Wind Energy Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – North 
Route 

 Permanent Effects:  

Fish Resources 

Permanent effects from the Echanis 
project on fish resources would 
primarily be associated with access 
road construction, which would 
increase sedimentation.   

Wildlife Resources 

Facility and road construction would 
occupy 91.7 to 92.7 acres of wildlife 
habitat. 

General Wildlife 

Permanent site features would directly 
and indirectly reduce the availability of 
wildlife habitat for foraging, courtship 
and breeding, rearing young, and cover 
for many general wildlife species.  

Bat mortality estimate is from 28 to 235 
bat deaths per year.  

Raptor mortality estimate is from 0 to 
22 raptors per year.  

Bird fatality estimate would be from 24 
to 690 bird deaths per year, of which 
19 to 538 would be passerines.  

Big Game 

Permanent Project footprint loss of 
mule deer winter range, elk winter 
range, pronghorn antelope range, and 
bighorn sheep habitat would all be less 
than one percent of their respective 
game management units. 

Special Status Species 

Permanent effects are likely limited for 

Permanent Effects:  

Fish Resources 

The Alternative B transmission line would not 
permanently affect fish resources in the four perennial 
streams crossed.   

 

Wildlife Resources 

There would be 30.9 acres of habitat permanently lost 
from construction of Alternative B,  

New access roads would further fragment the existing 
Project Area, reducing the size of contiguous 
sagebrush, grassland, juniper, and riparian habitats.  

Big Game 

The 150-foot wide transmission line ROW would cross 
101.7 acres of elk winter habitat, 342.5 acres of mule 
deer winter range, and 86.9 acres of antelope habitat.  

Special Status Species 

The permanent effects of Alternative B for Preble’s 
shrew, California wolverine, and northern sagebrush 
lizard would be qualitatively the same to the effects 
described for Echanis. Bats are not known to collide 
with transmission lines, based on mortality surveys, so 
would be unlikely to have any effect beyond 
displacement by permanent Project features.   

Alternative B would result in a very small permanent 
loss of potential pygmy rabbit habitat.  

Greater sage-grouse are known to avoid roads and 
transmission lines, so effects on this species would be 
limited primarily to displacement by permanent Project 
features. It is unlikely that Alternative B would have any 
effect on the Little Kiger lek, since it would be out of 
direct line-of-sight of the transmission line. 

Special status waterfowl are prone to collisions with 

Permanent Effects:  

The South Diamond Lane route 
option would have the same types of 
permanent and temporary effects as 
described for Alternative B, except 
for the changes noted below.  

 

Wildlife Resources 

There would be 25.7 acres of habitat 
permanently lost from construction of 
the South Diamond Lane Route 
Option. 

Big Game 

The 150-foot wide transmission line 
ROW for would cross 101.7 acres of 
elk winter habitat, 331.3 acres of 
mule deer winter range, and 24.2 
acres of antelope winter range.   

 

Special Status Species 

Special status waterfowl are prone to 
collisions with transmission lines, 
and the South Diamond Lane Route 
crosses 4.1 miles of the Malheur 
NWR where it is expected that 
mortality would take place potentially 
affecting the seven species of 
special status waterbirds. 

Temporary Effects 

Construction activities would cause 
the short-term loss of approximately 
41.8 acres of wildlife habitat. 

 

Permanent Effects:  

Hog Wallow Route Option would 
have the same types of permanent 
and temporary affects as Alternative 
B, except for the changes noted 
below.  

 

Wildlife Resources 

There would be 31.4 acres of habitat 
permanently lost from construction 
of the Hog Wallow Route. 

Big Game 

The 150-foot wide transmission line 
ROW would cross 101.7 acres of elk 
winter habitat, 345.9 acres of mule 
deer winter range, and 95.6 acres of 
antelope winter range.  

 

Special Status Species 

Special status waterfowl are prone 
to collisions with transmission lines, 
and the Hog Wallow Route crosses 
1.9 miles of the Malheur NWR 
where it is expected that some 
mortality would take place 
potentially affecting the seven 
species of special status waterbirds  

Temporary Effects 

Construction activities would cause 
the short-term loss of approximately 
46.8 acres of wildlife habitat.   

 

 

Permanent Effects:  

Alternative C would have 
the same permanent and 
temporary types of effects 
as Alternative B, except for 
the changes noted below.  

 

Wildlife Resources 

There would be 46.5 acres 
of habitat permanently lost 
from construction of 
Alternative C.  

Big Game 

The 150-foot wide 
transmission line ROW 
would cross 110.6 acres of 
elk winter habitat, and 466.1 
acres of mule deer winter 
range, and 370.8 acres of  
antelope winter range. 

 

 

Special Status Species 

Alternative C would not 
cross the Malheur NWR or 
high-quality waterfowl 
habitat. 

Temporary Effects 

Construction activities would 
cause the short-term loss of 
approximately 56.3 acres of 
wildlife habitat. 

 

3.5-51 
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Table 3.5-15 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action Echanis Wind Energy Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – North 
Route 

Preble’s shrew,. 

California Wolverines likely would be 
displaced from Project area. 

Of the ten special status bat species 
that could occur on-site, the silver-
haired bat and hoary bat are the only 
two that have been documented as 
fatalities at wind developments (Arnett 
et al 2007). However, these two 
species comprise the majority of bat 
fatalities in the Pacific Northwest.  

Greater sage-grouse would likely be 
displaced from their summer and winter 
habitats in the Echanis Project area. 

No suitable habitat exists on the 
Echanis site or main access road for 
the burrowing owl, and no northern 
goshawks or ferruginous hawks were 
observed during field surveys.  

Bald eagles could occur in Project 
area, but no bald eagle has been 
documented as a fatality from wind 
turbine collision. 

Golden eagles were present at both the 
Echanis site and immediately west of 
the Echanis site, but were observed 
over canyons and away from ridges 
where turbines are proposed (NWC 
2010c).  

No raptor nests for any special status 
species was found within two miles of 
the Echanis site.  

There is a low likelihood that the six 
special status passerine species that 
occur at the site could be affected by 
collisions with the turbines at the 
Echanis site. 

It is possible that the Echanis Project 
could cause a low level of mortality for 

transmission lines, and where Alternative B crosses the 
Malheur NWR it is expected that some mortality would 
take place. Seven species of special status waterbirds 
occur in the Project Area: western least bittern, white-
faced ibis, black tern, trumpeter swan, snowy egret, 
Franklin’s gull, and American white pelican. The 
Malheur NWR is highly valued waterfowl habitat and is 
located along a migratory pathway.   

Special status passerine and woodpecker species 
would be displaced from their locations of suitable 
habitat. 

If Mountain quail collisions are documented, the BLM 
and FWS would review mortality data and discuss 
whether additional mitigation measures would be 
required. 

Temporary Effects 

Construction activities associated with Alternative B 
would not directly affect the four perennial fish bearing 
streams crossed by the transmission line. . 

Approximately 46.6 acres of wildlife habitat would be 
temporarily affected by construction of Alternative B.   

Construction activities would displace the more mobile 
mammals, birds, and reptiles from areas of vegetation 
and ground disturbance, but the less mobile small 
mammals and reptiles could be killed from crushing 
and entombment.  

Temporary effects on big game would include heavy 
equipment operation the presence of large numbers of 
construction workers, causing temporary displacement 
from areas around the Project. Because construction 
would not occur during winter months, an undetectable 
effect from loss of habitat in winter range would occur.  

Special Status Species 

The temporary effects of Alternative B for Preble’s 
shrew, California wolverine, bats, raptors, waterfowl 
and shorebirds, mountain quail, and northern 
sagebrush lizard would be qualitatively the same as the 
temporary effects of Echanis.  
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Table 3.5-15 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action Echanis Wind Energy Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – North 
Route 

mountain quail from collision with 
turbines.  

Northern sagebrush lizard would be 
susceptible to crushing by vehicles, so 
an undetectable level of mortality may 
occur. 

Temporary Effects: 

Construction of the main access road 
would temporarily impact fish 
resources through sedimentation, and 
a small number of fish may be killed.  

Construction activities would cause the 
short-term loss of approximately 72.0 
to 81.5 acres of wildlife habitat. 

Construction would displace wildlife 
from late spring through fall on the 
Echanis site, and would cause wildlife 
to disperse into adjacent habitats which 
would temporarily increase inter- and 
intra-specific competition.  

Big game species would disperse from 
the Project Areas during construction; 
carrying capacity likely would be 
reduced in the Project vicinity.   

Special Status Species 

Preble’s Shrews would be displaced 
from temporary work areas through the 
short-term.   

Short-term displacement could occur 
for California Wolverine. 

It is not likely that construction would 
have an adverse impact on bats. 

Greater sage-grouse would be 
displaced from their summer brood 
range during construction. 

The main access road to Echanis is 
located as close as 1.2 miles to the 

Pygmy rabbits present in the areas of construction 
would predominantly be able to disperse into adjacent 
habitat to avoid harm.  There is possibility that some 
individuals could be killed from collisions with vehicles. 

Greater sage-grouse would likely expend more energy 
avoiding construction areas through one brood-rearing 
season, and would disperse into adjacent suitable 
habitats. 
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Table 3.5-15 Summary of Effects to Wildlife 

 Alternative B 

Alternative 
A – No 
Action Echanis Wind Energy Project 

West Route 
(Proposed Action) 

South Diamond Lane  
Route Option 

Hog Wallow  
Route Option 

Alternative C – North 
Route 

Little Kiger lek, which is occupied but 
without line of sight to the road. 

Raptor nest and burrowing owl surveys 
would be conducted prior to 
construction, and if any nests or 
occupied owl burrows are encountered 
then appropriate avoidance would be 
undertaken in consultation FWS.  

Special status passerine and 
woodpecker species likely would be 
displaced into adjacent suitable habitat 
during one summer of construction.  

Construction is expected to have an 
undetectable effect on Mountain Quail.   

Northern sagebrush lizard would be 
susceptible to crushing during 
construction activities in sagebrush 
habitat on the Echanis site.  
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3.6 LAND USES – GRAZING AND REALTY 
Land use within the Project Area is characterized by a mix of public and private land holdings managed and 
regulated by the Bureau of Land Management (BLM), United States Fish and Wildlife Service (USFWS), the 
State of Oregon, and Harney County.  BLM Burns District administers over 3.2 million acres of public land, 
primarily in Harney County, including major portions of the Project Area and surrounding area (Figure 1.1-1).  
BLM lands are managed under a set of coordinated land use plans that address a wide range of resource 
management activities under individual unified plans.  Lands within the Project Area administered by the 
USFWS include the Malheur National Wildlife Refuge (MNWR), which is managed under USFWS prepared 
resource management plans.  Privately owned lands within the Project Area are managed and regulated by the 
Harney County Planning Department through a county-wide comprehensive planning process, which is 
implemented through the Harney County Zoning Ordinance.  This remainder of this section describes existing 
land uses within the Project Area and how the proposed Project would affect future land use, both during the 
short-term construction phase and the long-term operational phase of the Project.    

3.6.1 Methodology 

This section was prepared using information from a variety of federal, state, and local planning documents, 
including: 

• Harney County Comprehensive Plan. 

• Harney County Zoning Ordinance. 

• Oregon Statewide Planning Program. 

• Three Rivers Resource Management Plan. 

• Andrews Management Unit Resource Management Plan. 

• Steens Mountain Cooperative Management and Protection Area Resource Management Plan. 

• Malheur National Wildlife Refuge Master Plan. 

Additional policy and procedural guidance was obtained from the following sources: 

• Federal Land Policy and Management Act of 1976, as amended. 

• BLM National Environmental Policy Act Handbook (H-1790-1). 

• Part 603 USFWS Manual. 

• Part 340 USFWS Manual. 

The information obtained from these sources was used to identify the existing land use conditions within the 
Project Area and to assess the permanent and temporary effects of the Proposed Action, Alternatives, and No 
Action Alternative on existing and future land use within the Project Area.  Where appropriate, mitigation 
measures have been identified to reduce or avoid anticipated adverse effects resulting from construction and 
operation of the proposed Project.  

The analysis was prepared considering comments received from the public during the EIS scoping process.  
Comments from agency representatives, local organizations and private citizens requested that the following 
issues relevant to land use, grazing, and realty be addressed in the EIS: 
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• The appropriateness of BLM potentially granting a right-of-way (ROW) for the transmission line through 
the CMPA.  The majority of these comments argued that the project would violate the Steens Mountain 
CMPA’s direction “to conserve, protect, and manage the long-term ecological integrity of Steens 
Mountain for future and present generations.” 

• The compatibility of the proposed project crossing the MNWR with the purposes of the National Wildlife 
Refuge System Act of 1966 (NWRSA).  

• Evaluation of whether the BLM can authorize a ROW for the proposed transmission line consistent with 
the non-impairment mandate of the Federal Land Policy and Management Act of 1976 (FLPMA), as 
amended.  

3.6.2 Affected Environment 

For the purposes of this analysis, the Project Area was defined to include the area within the 150-foot wide 
transmission line ROW and all areas affected by the construction and operation of access roads, 
interconnection stations, substations, turbine towers, power collection systems, and other permanent and 
temporary project features, including temporary laydown areas and tensioning sites.   

3.6.2.1 Regional Setting and Existing Land Use 

The Project Area is located in a broader geographic region that extends from the upper slopes of Steens 
Mountain on the south and east, to Jackass Mountain on the west, Malheur Lake and the community of Crane 
on the north, and extensive state-owned rangelands on the east (Figure 1.1-1).  The southern half of this 
regional area is generally characterized as high desert with large expanses of sagebrush typical of the Great 
Basin.  Land use in this area is a mix of federal lands managed by BLM and large privately-owned ranches 
and agricultural fields.  Large blocks of lands within this area are used for livestock grazing.  The northern 
half of this region is characterized by a varied landscape of lakes, rivers, marshes, irrigated meadows, 
sagebrush-grass uplands, alkali flats, lava beds, broad high desert plateaus, valleys, and mountains.  Malheur, 
Mud, and Harney Lakes are located within a closed basin that receives waters from the Blitzen and Silvies 
Rivers and Silver Creek.  The terrain surrounding the lakes is flat to gently rolling.  The flat and narrow 
Blitzen River Valley extends south from the lake region and is bordered by rugged rimrock landscapes.  The 
Blitzen River flows north from Steens Mountain through the Blitzen Valley before entering Malheur Lake.  
Small ponds, wetlands and sloughs are interspersed among irrigated meadows along the valley floor.  

The MNWR occupies much of the land within the Blitzen Valley.  The refuge manages this land as marshes, 
riverine, riparian, and irrigated meadows for breeding, nesting and the rearing of migratory birds, as well as 
other fish and wildlife resources.  The refuge area is also rich in cultural resources dating back some 9,000 
years, as well as more recent historic cultural resources.  To provide habitat for migratory birds and other 
wildlife, a network of low dikes and canals/ditches allow water management to maintain a variety of habitats 
such as marshes and meadows.  Similar water regulation and distribution systems can be found in the 
Diamond and Happy Valleys creating large areas of productive agricultural land.  Land use in the higher 
elevations south of Diamond is a mix of federal lands managed by BLM and large privately-owned ranches.  
The 10,500 acre site where the Echanis Wind Energy Project would be developed is located approximately 12 
miles southeast of the community of Diamond.  The site is comprised of several large privately owned parcels 
currently used for livestock grazing. 

There are also several small unincorporated communities and rural commercial areas within the broader 
geographic region, several of which would be directly or indirectly effected by the Project.  These 
communities and commercial areas provide goods and services to local farmers and ranchers, and visitors.  
Each community is described below: 
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• Princeton is a small 8.5-acre community of single-family homes, a postal contract station office, and a 
general store.  Highway 78 passes through the community and the Lava Beds Road intersects with 
Highway 78 just south of Princeton.  Both of these roads are paved two-lane roads.  There is no public 
water, sewer, or fire service available in the community. 

• Crane is a 124-acre community consisting of single-family homes, several commercial establishments, a 
public boarding school, and three churches.  The Crane-Venator County Lane, a paved two-lane county 
road, passes through Crane.  There are several small local streets, but public water, sewer, and fire service 
are not available.  

• Diamond is a small 1.8 acre community of single family homes, a small hotel and restaurant.  Two bed-
and-breakfast businesses are located in the valley nearby.  The paved two-lane Diamond Valley Road 
runs through Diamond.  Public water, sewer, and fire service are not available.   

• Frenchglen is a 15.1 acres community consisting of several single-family homes, a retail commercial 
store, a hotel, and a school.  State Highway 205 runs through Frenchglen.  The community has several 
local streets, but public water, sewer, and fire service is not available.      

3.6.2.2 Grazing Allotments 

Much of the BLM-administered rangelands in the region are grazed by livestock under a system of permits 
and leases in which ranchers pay grazing fees for the use of public land.  BLM manages grazing on public 
lands through a system of grazing allotments.  There are often unfenced private lands within these allotments 
that are managed in conjunction with the allotment.  Table 3.6-1 lists the 14 grazing allotments located in the 
Three Rivers and Andrews RAs affected by the Echanis Wind Energy Project and the proposed Alternative 
Actions (Figure 3.6-1).    

 

Table 3.6-1 Grazing Allotments in the Project Area 

Size (ac.) 

Allotment Public Private Total 

 

Season of Use 
Total Permitted 

AUM* 

Mann Lake FFR (06120) 1,629 26,456 28,085 summer, fall 22 

Otley Brothers FFR (06133) 313 8,682 8,995 spring, summer, fall 21 

Chimney (06033) 14,769 10,125 24,894 spring, summer, fall 2,015 

Krumbo (06008) 14,413 1,130 16,224 spring, summer, fall 4,133 

East Warm Springs (7001) 179,559 13,124 192,683 spring, summer 7,594 

East Ridge (06010) 5,066 5,440 10,506 spring, summer 431 

Clemens FFR (05323) 906 9,016 9,922 summer 78 

Smyth-Kiger (05331) 22,506 7,341 29,847 spring, summer, fall 2,295 

Virginia Valley (05316) 16,241 1,489 17,730 spring, summer 4,428 

Kegler FFR (05320) 166 578 744 spring, summer 16 

Baker FFR (05314) 26 996 1,022 na 24 

Thompson FFR (05217) 1,237 6,115 7,352 fall 77 

Crane (05597) 2,080 8,019 10,099 spring, summer 183 

Harney Crane (05585) 1,318 6,715 8,033 spring 34 

* AUM (animal unit month) is the amount of forage needed to sustain one cow and her calf for a month 
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Figure 3.6-1 Livestock Grazing Allotments. 
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The Bureau does not make an annual "count" of the livestock that graze on BLM-managed lands because the 
actual number of livestock grazing on public lands on any single day varies throughout the year and livestock 
are often moved from one grazing allotment to another.  Instead, the BLM compiles information on the 
number of Animal Unit Months (AUM) used each year, which takes into account both the number of 
livestock and the amount of time they spend on public lands.  An AUM is the amount of forage needed to 
sustain one cow and her calf for a month.  The sizes of the affected allotments range from a low of 360 acres 
(Baker FFR) to a high of 198,937 acres (East Warm Springs).  Most allotments are used during the spring, 
summer and fall grazing seasons.  The animal unit month (AUM) totals range from a low of 16 (Kegler FFR) 
to a high of 8,225 (East Warm Springs).   

3.6.2.3 Land Use Plans and Policies  

Bureau of Land Management 

The Bureau of Land Management (BLM) Burns District Office (DO) manages over three million acres of 
public land located primarily in Harney County, Oregon.  For management purposes, the Burns District is 
divided into two Resource Areas (RAs); the Andrews RA and the Three Rivers RA.  The two RAs differ in 
the major types of management activities that occur due to differences in types of natural resource values 
present.  The Andrews RA and a portion of the Three Rivers RA are further subdivided into management 
areas within the boundaries of the Steens Mountain Cooperative Management and Protection Area (CMPA) 
and those lands within the Andrews RA, but outside the CMPA boundary, referred to as the Andrews 
Management Unit (Figure 3.6-2).   

BLM manages these lands following the prescribed goals, objectives, and allowable uses defined in three land 
management plans that guide the use of public lands within the area.  These plans include the Three Rivers 
Resource Management Plan (RMP), the Andrews Management Unit RMP, and the Steens Mountain CMPA 
RMP.  All three plans strive to implement BLM’s responsibilities under the Federal Land Management and 
Policy Act (FLMPA) of 1976 which requires the agency to manage public lands on the basis of multiple use 
and sustained yield, and in a manner that protects the quality of scientific, scenic, historical, ecological, 
environmental, air and atmosphere, water resource and archaeological values.  Each RMP is described below. 

THREE RIVERS RESOURCE MANAGEMENT PLAN 
The Three Rivers RMP covers 1.7 million acres of public land in the northern half of the Burns District on the 
northern extreme of the Great Basin and the southern end of the Blue Mountains.  The plan has been in effect 
since 1992 and addresses issues related to grazing management practices, land tenure, wildlife forage and 
habitat, fire management, and BLM special management areas (including Outstanding Natural Areas, Areas 
of Critical Environmental Concern, and Research Natural Areas).  Relative to ROW for transmission lines, 
the Three Rivers RMP includes the specific objective of meeting public needs for use authorizations (such as 
ROW, leases and permits) and eliminating unauthorized use of public lands.  Currently, most ROW and other 
realty related authorizations are processed on a case-by-case basis as applications or proposals are received.  
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Figure 3.6-2 Federal Land Management Areas. 
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Section 503 of FLPMA provides for the designation of ROW corridors and encourages utilization of ROW in-
common to minimize environmental effects and the proliferation of separate ROW.  Bureau policy, as 
described in BLM Manual 2801.13B1, is to encourage prospective applicants to locate their proposals within 
corridors.  The Three Rivers RMP formally designated over 185 miles of ROW corridor (Figure 3.6-2).  
These corridors include all trans-district electrical transmission lines, identified by the Western Regional 
Corridor study, all Federal and State highways, and all railroads.  The corridor width is 1,000 feet on each 
side of the center line of existing facilities, except where the alignment is co-located with the boundary of a 
special management area, in which case the width is increased to 2,000 feet on the side opposite the boundary.  
The plan encourages all applicants for electrical transmission lines greater than 69 kV, all mainline fiber optic 
facilities, and all pipelines greater than 10 inches in diameter to locate their facilities within designated ROW 
corridors. 

In addition to ROW corridor designations, the Three Rivers RMP also designates ROW and realty use 
avoidance and exclusion areas.  Designation of avoidance and exclusion areas provides early notice to 
potential applicants when they are planning ROW or other land use projects.  Facilities and uses may be 
permitted in avoidance areas if they are compatible with the purpose for which a special area is designated 
and would not otherwise be feasible on land outside the avoidance area.  Designation of exclusion zones 
provides protection of lands and resources, which have values not compatible with ROW or other land uses. 

All special management areas identified in the Three Rivers RMP, totaling 95,530 acres, are ROW and realty 
land use authorization avoidance areas.  The largest such area in the Three Rivers planning area is the 64,639 
acre Kiger Mustang Areas of Critical Environmental Concern (ACEC), a portion of which would be crossed 
by Alternative C (Figure 3.6-2).  The Kiger Mustang ACEC is open to livestock grazing, camping, plant and 
rock collection, and other low-impact recreational pursuits.  As an avoidance area the plan encourages ROW 
proponents to consider alternative routes and locations to avoid the Kiger ACEC and to analyze the options 
through the NEPA process.  If no alternatives exist, the plan requires BLM to require stringent mitigation to 
protect the special management area and its required purpose.  The Three Rivers RMP also imposes 
restrictions on land use proposals based on the potential effect of a proposed project on other resource values 
such as scenic values, cultural resources or wildlife.   

ANDREWS MANAGEMENT UNIT RESOURCE MANAGEMENT PLAN 
The Andrews Management Unit (AMU) RMP covers 1.2 million acres of public land in the southern half of 
the Burns District outside of the Steens Mountain CMPA (Figure 3.6-2).  The plan has been in effect since 
2005 and like the Three Rivers RMP addresses issues related to grazing management practices, land 
management, wildlife habitat, fire management, and BLM special management areas.  The plan also focuses 
on the need to provide opportunities for environmentally responsible recreation and commercial activities 
(including livestock grazing) and to preserve the natural and cultural heritage resources found in the area.  
The plan strives to strike a balance for managing public land within the AMU consistent with the “multiple-
use and sustained yield” requirements of the FLPMA.  

ROWs and other land uses including wind, solar, biomass, and other forms of renewable energy development 
are recognized in the plan as valid uses of public land and are authorized pursuant to Sections 302 and 501 of 
the FLPMA.  The primary form of authorization for wind and other energy projects (not including 
geothermal) in the AMU is a ROW or other realty use authorization.  Applications for ROW, realty use, and 
renewable energy authorizations are processed on a case-by-case basis in accordance with NEPA and other 
applicable laws.  As with the Three Rivers RMP, the AMU RMP includes designated ROW corridors to 
encourage prospective applicants to locate proposals within designated corridors.  The plan designates 
avoidance areas and only facilities and uses compatible with the purposes of specially designated areas are 
permitted.  Large areas in the southern and eastern portions of the AMU are designated as avoidance areas.  
The RMP also designates exclusion areas where most facilities and uses are prohibited outright. 
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The AMU RMP formally designates over 246 miles of public land as ROW corridors, portions of which are 
located in the Project Area (Figure 3.6-2).  As with the Three Rivers RMP, these corridors include existing 
trans-district electrical transmission lines identified by the Western Regional Corridor Study, Federal and 
State highways, and Fields-Denio and Catlow Valley County road corridors.  Corridor widths are 1,000 feet 
on each side of centerline of existing facilities, except where the alignment forms the boundary of a special 
designated area.  Proponents of ROWs for electrical transmission lines greater than 69 kV, mainline 
communications facilities, and pipelines greater than ten inches in diameter are encouraged to locate in 
designated corridors.  The AMU RMP also imposes restrictions on the development of renewable energy 
projects, transportation corridors, lands and realty ROWs and utility corridors based on the potential effect of 
a proposed project on other values and resources.   

STEENS MOUNTAIN CMPA RESOURCE MANAGEMENT PLAN 

The Steens Mountain CMPA encompasses 496,136 acres of public, private, and State lands within the 
Andrews RA and a portion (53,343 acres) of the Three Rivers RA (Figure 3.6-2).  The Steens Mountain 
CMPA RMP has been in effect since 2005 and like the Three Rivers and AMU RMPs described above 
addresses issues related to grazing management practices, land management, wildlife habitat, fire 
management, and BLM special management areas.  The Steens Mountain CMPA RMP provides for 
environmentally responsible recreation and commercial activities and preserves the natural and cultural 
heritage resources in the area.  The plan encourages cooperative management of CMPA by fostering 
collaborative arrangements with landowners, permit holders, tribal governments, land managers, and other 
interested parties. 

Most of the Federal land within the CMPA has been designated as ROW and renewable energy 
avoidance/exclusion areas and there are no formally designated ROW corridors within the CMPA.  Where 
ROWs are allowed, applications for ROW, realty use, and renewable energy authorizations are processed on a 
case-by-case basis in accordance with NEPA and other applicable laws.  The Steens Mountain CMPA RMP 
also imposes restrictions on the ROW, realty use, and renewable energy authorizations based on the potential 
effect of a proposed project on other resource values.  With only a few exceptions, construction of new roads 
on Federal lands in the CMPA is prohibited.   

In addition, several types of ROW and realty uses on Federal land within the CMPA would be prohibited by 
law by the Steens Mountain Cooperative Management and Protection Act of 2000.  For example, Section 
113(f) states:  

PROHIBITION ON CONSTRUCTION OF FACILITIES.—No new facilities may be constructed on Federal 
lands included in the Cooperative Management and Protection Area unless the Secretary determines that the 
structure— 
 

(1) will be minimal in nature; 

(2) is consistent with the purposes of this Act; and  

(3) is necessary: 

 (a) for enhancing botanical, fish, wildlife, or watershed conditions; 

 (b) for public information, health, or safety; 

 (c) for the management of livestock; or 

 (d) for the management of recreation, but not for the promotion of recreation. 
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BLM would not be responsible for siting the portions of the transmission line within the CMPA because all of 
the transmission line within the CMPA would be located on private property (see 16 U.S.C. § 460nnn-42 
“[n]othing in this Act is intended to affect rights or interests in real property or supersede State law.”). 

Malheur National Wildlife Refuge 

The USFWS manages the 187,757 acre MNWR located in the western portion of the study area (Figure 3.6-
3).  The refuge is 27 miles wide at the widest point and 41 miles long and includes lakes, shallow marshes, 
rivers, creeks, rimrocks, irrigated meadows, sagebrush-grass uplands, alkali flats and occasional greasewood-
covered alkali uplands.  The abundant water and food resources within the refuge support a broad array of fish 
and wildlife resources, including over 320 species of birds and 58 species of mammals.  Its location along the 
Pacific Flyway provides a wayside for thousands of resident and migratory birds 

Currently the Refuge is being managed under the 1985 Master Plan and the 1990 Blitzen Valley Management 
Plan.  The Refuge is in the early phases of a new Comprehensive Conservation Planning process that would 
replace existing plans with a 15 year planning horizon.  The Comprehensive Conservation Plan will be 
created in compliance with the National Wildlife Refuge System Administration Act of 1966, as amended and 
other applicable laws, regulations and policies. 

The 1966 National Wildlife System Administration Act, as amended by the National Wildlife Refuge System 
Improvement Act of 1997, requires that activities on National Wildlife Refuges must be compatible with the 
purposes for which the refuge was established (603 FW 2).  Compatibility determinations have been 
completed for activities that are not directly conducted by the refuge such as haying, grazing, farming, 
hunting, fishing, wildlife observation, wildlife photography, interpretation, environmental education, and 
others.  

Any activities proposed on lands managed under the National Wildlife Refuge System are evaluated on a 
case-by case basis and must be consistent with USFWS polices for “appropriate use” of refuge lands (603 FW 
1).  In general, appropriate uses are those which contribute to the public’s understanding and appreciation of 
the Refuge’s natural or cultural resources or are beneficial to the Refuge’s natural or cultural resources; can be 
accommodated without impairing existing wildlife-dependent recreational uses or reducing the potential to 
provide quality compatible, wildlife dependent recreation into the future; and are manageable within available 
budget and staff in the future within existing resources (see 603 FW 1 for an explanation of all the factors 
considered in making an appropriate use determination).  If a new use is not appropriate, the refuge manager 
can deny the use without determining compatibility.  If a use is determined to be appropriate, then a 
compatibility determination must be developed to determine whether the use can be allowed.   

. 
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Figure 3.6-3 Transmission Line Crossing Locations on the Malheur Wildlife Refuge. 
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3.6.3 Environmental Effects and Mitigation 

The Proposed Action and Alternatives analyzed below (including transmission line route options, design 
options, and access roads) would require ROW grants from BLM and USFWS.  ROW would also be needed 
from approximately 10 to 30 property owners (depending on alternative or route option) to construct 
transmission lines and access roads across private lands, including two parcels owned by the State of Oregon.  
For all action alternatives the permanent ROW width would be 150 feet.  In certain areas, an additional 10 
feet of temporary construction easement would be required on each side of the ROW to allow for equipment 
operation during installation of poles, conductors and any required guy wires.  A 40-foot wide ROW would 
be required on public lands to accommodate new and improved access roads.   

The Project proponent has submitted applications to BLM and USFWS for ROW grants to cross Federal 
lands.  Project proponents are also currently negotiating agreements with private land owners to develop 18.7 
miles of transmission lines and 22.0 miles of new or improved access roads on private lands.  The Project 
applicant has made formal arrangements with the owners of the Echanis site to deploy between 40 to 69 wind 
turbines, 14.8 miles of new access roads, a system of underground electric cables, a substation, and an 
operations and maintenance building on the site.   

The potential effects on land use, grazing, and realty during the short-term construction phase and the long-
term operational phase of the Project are described below.  It should be noted that a variety of project design 
features and best management practices to reduce the effects on land use, from both the Echanis project and 
the transmission line alternatives, would be implemented as part of proposed action.  These measures are not 
repeated in the mitigation sections below, but are summarized in Chapter 2 and are listed in Appendix X.  

3.6.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
wind energy facilities would be constructed.  Improvements to existing access roads would not be needed and 
new access roads would not be constructed.  No new ROW would be obtained from BLM or USFWS and the 
existing HEC distribution line located along South Diamond Lane would remain above ground.  The Echanis 
site would remain undeveloped and would continue to be used for livestock grazing.     

3.6.3.2 Echanis Project Effects Common to All Action Alternatives 

PERMANENT EFFECTS 
The Project would involve the deployment and operation of 40 to 69 wind turbines on a 10,500 acre privately 
owned site in rural Harney County (Figure 1.1-1).  The proposed wind turbines would be arranged in multiple 
“strings” placed along several exposed ridgelines on the site.  The Project would include approximately nine 
miles of 34.5-kV underground power collection lines to connect the turbine strings to a new 200-foot by 400-
foot substation located near the center of the site.  A 24-foot by 48-foot operations and maintenance (O&M) 
building would be located next to the substation.   

An existing access road that currently connects the Echanis site to South Diamond Lane would be widened, 
improved, and extended to the new Echanis substation.  The completed access road would be 18.95 miles 
long and would cross approximately 14.73 miles of the Andrews RA and 4.22 miles of the Three Rivers RA, 
including approximately 7.12 miles on private land within the Steens Mountain CMPA.  Of the 18.95 mile 
total, 17.47 miles would be on private property and 1.48 miles would be on public land administered by the 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.6-12 

BLM.  No portion of the main access road to the Echanis site would be located on public land within the 
CMPA.   

Assuming the main access road would be located within a 40-foot wide easement on private land, and a 40-
foot wide ROW on BLM administered land, approximately 84.7 acres of private property and 7.18 acres of 
BLM administered land would be affected by easement and ROW needs for the main access road to the 
Echanis site.    

Approximately 17.11 miles of additional service roads (i.e. string roads) would be developed on the Echanis 
site to provide access between the operations and maintenance building, wind turbines, and other wind energy 
related facilities on the site.  The new string roads would convert approximately 33.18 acres of existing 
rangeland to non-rangeland use.  The wind turbines would convert about 2.41 acres to non-rangeland use, 
while the new substation and O&M building would convert about 1.85 acres to non-rangeland use.  These 
features combined would occupy only 0.4 percent of the land area within the boundaries of the Echanis site.  
Land use on the remaining portions of the 10,500 acre site would remain available for rangeland use.  This 
includes livestock grazing on land located within the Mann Lake FFR (06120) grazing allotment.  

Ongoing operations and maintenance activities would involve periodic inspections and maintenance of the 
main access road to the Echanis site, as well as the 40 to 69 wind turbine on the site.  Operations and 
maintenance of the wind turbines would include inspection and repair of towers, generators, turbine blades, 
and other equipment.    

TEMPORARY EFFECTS 

Temporary effects on land use during construction would include the temporary interruption of grazing 
activities within all areas of proposed ground disturbance, structure assembly, materials storage, and 
equipment operation.  Additional temporary effects related to construction would include noise and disruption 
due to the presence of workers and equipment, and visual effects from the stockpiling of materials and the 
presence of large-scale construction equipment.   

MITIGATION 
• During construction, temporary construction laydown areas and pulling/tensioning sites would be located 

to minimize disturbance to grazing livestock.   

• During operation, the owner/operator would avoid adverse effects on grazing activity, to the extent 
reasonably possible, when performing facility inspections, and maintenance and repair activities. 

3.6.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 

RIGHT-OF-WAY REQUIREMENTS   
The proposed 230-kV transmission line under Alternative B would be approximately 28.87 miles 
long, extending from the new substation at the Echanis site to the proposed interconnection station 
adjacent to the HEC 115-kV transmission line west of Diamond Junction (Figure 1.1-1).  
Approximately 18.70 miles of the alignment would cross privately-owned rangeland, 8.85 miles 
would cross BLM-administered land, and 1.32 miles would cross land (at two locations) within 
MNWR (Table 3.6-2, Figure 3.6-3).  Approximately 343.31 acres of ROW for the transmission line 
would be acquired from 10 different land owners to secure access across 28 privately-owned parcels.  
A total of approximately 157.97 acres of ROW would be required from BLM administered lands and 
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approximately 24.05 acres would be required from land administered by the USFWS.  The total ROW 
needs for the transmission line from all ownership categories would be 525.32 acres.   

Approximately 26.25 miles of the transmission line would cross the Andrews RA, and 2.62 miles 
would cross the Three Rivers RA.  While approximately 5.89 miles of the transmission line would be 
located on private land within the Steens Mountain CMPA, no portion of the transmission line would 
cross public land within the CMPA. 

Table 3.6-2 Transmission Line ROW Requirements for Alternative B – West Route 

Ownership Length in Miles Acres within 150-foot ROW 

Private Land  18.70 343.31 

BLM-administered Land 8.85 157.97 

USFWS-administered  Land 1.32 24.05 

Total 28.87 525.32 

 

New and improved access roads (approximately 2.19 miles) and overland access routes 
(approximately 25.68 miles) would also be placed within ROW obtained from underlying property 
owners (Table 3.6-3).  Access roads and overland access routes would be needed for vehicle and 
equipment access to the transmission line corridor during initial construction; and for inspections, 
maintenance and repair of poles, insulators, and conductors during long-term operation.  Existing 
unpaved access roads would be widened and new access roads would be constructed across BLM and 
USFWS administered lands.  These roads would be widened or constructed to a width of 
approximately 20 to 22 feet within a permanent 40-foot wide ROW.  The additional ROW beyond the 
20- to 22-foot wide travel surface would be needed to accommodate construction, reconstruction, 
drainage improvements, snowplowing and shoulder work.   

Overland access routes would be required on private land, BLM administered land, and land 
administered by the USFWS.  Overland access routes would have a single 8-foot wide travel lane and 
would traverse the landscape over open ground; no roadbed improvements would be required.  
Approximately 23.43 acres of additional ROW outside of the transmission line ROW would be 
required to accommodate overland routes.  While approximately 5.90 miles of overland roads would 
be located on private land within the Steens Mountain CMPA, none of the overland roads would cross 
Federal land within the CMPA. 

 

Table 3.6-3 Access Road ROW Requirements for Alternative B – West Route 

Private Land BLM-Administered Land USFWS-Administered Land 

 Miles Acres Miles Acres Miles Acres 

Improvements to Existing Access 
Roads  

0 0 1.41 2.73 0.59 1.14 

New Access Roads 0 0 0.19 0.37 0 0 

Overland Access Roads 17.53 16.19* 7.43 7.01* 0.72 0.23* 

Total 17.53 16.19 9.03 10.97 1.31 1.37 

*Figure only includes acres of ROW needed outside the 150-foot transmission line ROW.  
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LAND USE EFFECTS 
Permanent land use conversion would occur in areas affected by installation of transmission line 
poles, construction of the interconnection station adjacent to the HEC 115-kV transmission line, 
development of new and widened access roads, and development of other permanent Project features.  
Transmission line poles, spaced approximately 600 to 1,000 feet apart, would support the conductors 
(i.e. transmission line wires) extending from the Echanis substation to the interconnection station near 
the HEC transmission line.  Assuming a distance of 600 feet between transmission line poles (a 
conservative estimate for the purposes of this analysis), approximately 168 poles would be placed on 
private land, approximately 80 poles would be placed on BLM administered land, and approximately 
12 poles would be placed on USFWS administered land within the MNWR.  While pole placement on 
refuge lands in the Blitzen Valley would be avoided, approximately 10 poles would be placed on 
refuge lands along a 1.06 mile segment of the alignment just inside the refuge boundary, west of the 
intersection of South Diamond Lane and Lava Beds Road (Figure 3.6-3).  

Each pole would require an area of approximately 314 square feet (i.e. 10-foot radius).  Vegetation 
within this area around each pole would be controlled to reduce fire danger and would not likely 
support grazing.  Based on these assumptions, up to 1.21 acres of private land, 0.57 acres of BLM-
administered land, and 0.07 acres of USFWS administered land would be permanently converted to 
transmission line use.  In addition, construction of the interconnection station adjacent to the HEC 
115-kV transmission line would permanently convert 0.69 acre of BLM-administered land currently 
used for grazing to transmission line use.  No residences or businesses would be displaced or 
permanently affected by Alternative B.  

Unimproved areas within the ROW area for the transmission line and access roads would continue in 
its current use, including agriculture, resource protection, and livestock grazing within the following 
allotments (see Figure 3.6-1): 

• Mann Lake FFR (06120) 

• Otley Brothers FFR (06133) 

• Chimney (06033) 

• Krumbo (06008) 

• East Warm Springs (7001) 

Because the amount of acreage that would disturbed by the project within these allotments would be 
less than one percent of their respective areas, there would be no measurable effect on grazing 
capacity or change in authorized use for these allotments.  

TEMPORARY EFFECTS 
Temporary effects on land use would occur along lands within MNWR where the existing 24.9-kV 
distribution line that runs along the south side of South Diamond Lane would be placed underground as part 
of the Project.  The area along the 1.35-mile trench line within the refuge would be temporarily unavailable 
for agricultural and resource uses during relocation and burial of the distribution line.  

Additional temporary effects would include the interruption of uses and activities at eight proposed laydown 
areas and 19 proposed pulling/tensioning sites on both public and private land.  Up to eight laydown areas 
(each about five acres in size) would be used for storage and distribution of construction materials and 
transmission line components.  Most of the laydown areas and tensioning sites would be located on private 
land.  The exceptions would be the laydown area and tensioning site near the interconnection station adjacent 
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to the HEC 115-kV transmission which would be on BLM-administered land.  Laydown areas and 
pulling/tensioning sites would be located within the boundaries of the 150-foot ROW, wherever practical.  

Additional temporary construction related effects that could affect land use and grazing activities include 
noise and disruption due to the presence of workers and equipment, the visual effects from stockpiled 
materials and construction equipment, and the use of land for temporary laydown areas and active 
construction sites.  Temporary security fencing installed at seven laydown areas within five different grazing 
allotments would preclude use of up to 35 acres of grazing land during the spring, summer and fall grazing 
seasons (Table 3.6-4).  No effect on grazing livestock is expected from the pulling/tensioning sites because 
each site would be active for only a day or two during construction.    

Table 3.6-4 Grazing Allotments affected by Temporary Laydown Areas – Alternative B 

Grazing Allotment Number of Temporary Laydown Areas Acres of Affected Grazing Land 

Mann Lake FFR (06120) 1 5.0 

Otley Brothers FFR (06133) 3 15.0 

Chimney (06033) 1 5.0 

Krumbo (06008) 1 5.0 

East Warm Springs (7001) 1 5.0 

Total 7 35.0 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  The second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas previously affected by installation of the initial line.  Most effects 
from installation of the second circuit would be temporary and associated primarily with the use of laydown 
areas and pulling/tensioning sites.  Grazing allotments would experience temporary construction related 
effects, including the temporary displacement of livestock from laydown areas during the spring, summer and 
fall grazing seasons.  Installation of the second circuit may require equipment upgrades at the interconnection 
station adjacent to the HEC 115-kV line.   

MITIGATION 
• Overland access roads, temporary construction laydown areas, and pulling/tensioning sites would be used 

in a manner that minimizes conflicts with ongoing agricultural, grazing, and land management activities, 
both during initial construction and any future upgrades to the transmission line.     

• Inspection, maintenance, and repair activities during long-term operation of the transmission line would 
be conducted in a manner that minimizes effects on cultivated land, grazing pastures, and livestock.   

3.6.3.4 Alternative B – South Diamond Lane Route Option   

PERMANENT EFFECTS 

RIGHT OF WAY REQUIREMENTS 
The South Diamond Lane Route Option would be approximately 28.26 miles long from the Echanis 
site to the interconnection station near HEC transmission line (Figure 1.1-1).  Approximately 18.08 
miles of the alignment would cross privately-owned rangeland, 6.09 miles would cross land 
administered by the BLM, and 4.09 miles would cross land (in five locations) within the MNWR 
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(Table 3.6-5, Figure 3.6-3).  Approximately 328.88 acres of ROW for the transmission line would be 
acquired from privately-owned parcels.  A total of approximately 109.96 acres of ROW would be 
required from BLM-administered lands and approximately 75.28 acres would be required from lands 
administered by the USFWS.  The total ROW needs for the transmission line from all ownership 
categories would be 514.10 acres.   

Approximately 25.22 miles of the transmission line would cross the Andrews RA, and 3.03 miles 
would cross the Three Rivers RA.  As with Alternative B, the same approximately 5.89 miles of the 
transmission line would be located on private land within the Steens Mountain CMPA; however, no 
portion of the transmission line would cross public land within the CMPA.   

Table 3.6-5 Transmission Line ROW Requirements for the South Diamond Lane Route Option 

Ownership Length in Miles Acres within 150-foot ROW 

Private Land  18.08 328.88 

BLM-administered Land 6.09 109.96 

USFWS-administered Land 4.09 75.28 

Total 28.26 514.10 

 

New and improved access roads (approximately 2.19 miles) and overland access routes 
(approximately 21.29 miles) would also require ROW from underlying property owners (Table 3.6-
6).  Existing unpaved access roads would be widened and new access roads would be constructed 
across BLM and USFWS administered lands.  Overland access routes would be required on private 
land, BLM-administered land, and land administered by the USFWS.  Approximately 19.26 acres of 
additional ROW outside of the transmission line ROW would be required to accommodate overland 
routes.  While approximately 5.90 miles of overland roads would be located on private land within 
the Steens Mountain CMPA, none of the overland roads would cross Federal land within the CMPA.     

Table 3.6-6 Access Road ROW Requirements for the South Diamond Lane Route Option 

Private Land BLM-Administered Land USFWS-Administered Land 

 Miles Acres Miles Acres Miles Acres 

Improvements to Existing Access 
Roads  

0 0 1.41 2.73 0.59 1.14 

New Access Roads 0 0 0.19 0.37 0 0 

Overland Access Roads 16.65 15.43* 3.91 3.60* 0.72 0.23* 

Total 16.65 15.43 5.51 6.70 1.31 1.37 

*Figure only includes acres of ROW needed outside the 150-foot transmission line ROW.   
 

LAND USE EFFECTS 
As with Alternative B, permanent conversion of land use would result from installation of 
transmission line poles, construction of the interconnection station adjacent to the HEC 115-kV 
transmission line, development of new and widened access roads, and other permanent Project 
features.  Assuming a distance of 600 feet between transmission line poles, approximately 163 poles 
would be placed on private land, approximately 55 poles would be placed on BLM-administered land, 
and approximately 37 poles would be placed on USFWS-administered land within the MNWR, 
primarily along a 2.25 mile segment crossing the Blitzen Valley along South Diamond Lane, and a 
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1.06 mile segment about two miles east of that location just inside the refuge boundary west of the 
intersection of South Diamond Lane and Lava Beds Road (Figure 3.6-3).  

The 163 poles would permanently convert up to 1.17 acres of private land, 0.40 acres of BLM 
administered land, and 0.27 acres of USFWS administered land, to transmission line use.  In addition, 
construction of the interconnection station adjacent to the HEC 115-kV transmission line would 
permanently convert 0.69 acre of BLM-administered land currently used for grazing to transmission 
line use.  No residences or businesses would be displaced or permanently affected by the South 
Diamond Lane Route Option.  

Unimproved areas within the ROW area for the transmission line and access roads would continue in 
its current use, including agriculture, resource protection, and livestock grazing within the following 
allotments affected by Alternative B (see Figure 3.6-1): 

• Mann Lake FFR (06120). 

• Otley Brothers FFR (06133). 

• Chimney (06033). 

• Krumbo (06008). 

• East Warm Springs (7001). 

Because the amount of acreage that would be disturbed by the project within these allotments would 
be less than one percent of their respective areas, there would be no measurable effect on grazing 
capacity or change in authorized use for these allotments.  

TEMPORARY EFFECTS 
As with Alternative B, temporary effects on land use would occur along lands within MNWR where the 
existing 24.9-kV distribution line that runs along the south side of South Diamond Lane would be placed 
underground as part of the Project.  Additional temporary effects, including the interruption of uses and 
activities at seven proposed laydown areas and 18 proposed pulling/tensioning sites, would be the same as 
described for Alternative B.  Temporary security fencing installed at five laydown areas within three different 
grazing allotments would preclude use of up to 25 acres during the spring, summer and fall grazing seasons 
(Table 3.6-7).  No effect on grazing livestock is expected from the pulling/tensioning sites because each site 
would be active for only a day or two during construction.   

Table 3.6-7 Grazing Allotments affected by Temporary Laydown Areas for the South Diamond Lane Route 
Option 

Grazing Allotment Number of Temporary Laydown Areas Acres of Affected Grazing Land 

Mann Lake FFR (06120). 1 5.0 

Otley Brothers FFR (06133). 3 15.0 

Chimney (06033). 1 5.0 

Total 5 25.0 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and associated primarily with use of laydown areas and 
pulling/tensioning sites.  
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MITIGATION 
Mitigation for the South Diamond Lane Route Option would be the same as described for Alternative B.  

3.6.3.5 Alternative B – Hog Wallow Route Option 

PERMANENT EFFECTS 

RIGHT OF WAY REQUIREMENTS 
The Hog Wallow Route Option would be approximately 29.06 miles long from the Echanis site to the 
interconnection station near HEC transmission line (Figure 1.1-1).  Approximately 18.73 miles of the 
alignment would cross privately-owned rangeland, 68.43 miles would cross land administered by the 
BLM, and 1.90 miles would cross land (in two locations) within the MNWR (Table 3.6-8, Figure 3.6-
3).  Approximately 343.87 acres of ROW for the transmission line would be acquired from privately-
owned parcels.  A total of approximately 151.23 acres of ROW would be required from BLM-
administered lands and approximately 33.67 acres would be required from land administered by the 
USFWS.  The total ROW needs for the transmission line from all ownership categories would be 
528.77. 

Table 3.6-8 Transmission Line ROW Requirements for the Hog Wallow Route Option 

Ownership Length in Miles Acres within 150-foot ROW 

Private Land  18.73 343.87 

BLM-Administered Land 68.43 151.23 

USFWS-Administered Land 1.90 33.67 

Total 28.26 528.77 

 

Approximately 26.66 miles of the transmission line would cross the Andrews RA, and 2.41 miles 
would cross the Three Rivers RA.  As with Alternative B and the South Diamond Lane Route Option, 
the same approximately 5.89 miles of the transmission line would be located on private land within 
the Steens Mountain CMPA; however, no portion of the transmission line would cross public land 
within the CMPA.   

ROW would also required from underlying property owners for new and improved access roads 
(approximately 2.19 miles) and overland access routes (approximately 25.99 miles) (Table 3.6-9).  As 
with the South Diamond Lane Route Option, existing unpaved access roads would be widened and 
new access roads would be constructed across BLM and USFWS administered lands and overland 
access routes would be required on private land, BLM administered land, and land administered by 
the USFWS.  Approximately 21.79 acres of additional ROW outside of the transmission line ROW 
would be required to accommodate needed overland routes.  While approximately 5.90 miles of 
overland roads would be located on private land within the Steens Mountain CMPA, none of the 
overland roads would cross Federal land within the CMPA.    
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Table 3.6-9 Access Road ROW Requirements for the Hog Wallow Route Option 

Private Land BLM-Administered Land USFWS-Administered Land 

 Miles Acres Miles Acres Miles Acres 

Improvements to Existing Access 
Roads  

0 0 1.41 2.73 0.59 1.14 

New Access Roads 0 0 0.19 0.37 0 0 

Overland Access Roads 17.55 15.82* 7.21 5.70* 1.23 0.27* 

Total 17.55 15.82 8.81 8.80 1.82 1.41 

*Figure only includes acres of ROW needed outside the 150-foot transmission line ROW.  

LAND USE EFFECTS 
As with Alternative B, permanent conversion of land use would result from installation of 
transmission line poles, construction of the interconnection station adjacent to the HEC 115-kV 
transmission line, development of new and widened access roads, and other permanent Project 
features.  Assuming a distance of 600 feet between transmission line poles, approximately 169 poles 
would be placed on private land, approximately 76 poles would be placed on BLM-administered land, 
and approximately 17 poles would be placed on USFWS-administered land within the MNWR.  
Additional poles would be placed on refuge lands primarily along a 0.85 mile crossing of the Blitzen 
Valley and a 1.06 mile segment just inside the refuge boundary, west of the intersection of South 
Diamond Lane and Lava Beds Road (Figure 3.6-3).  

The 163 poles would permanently convert up to 1.17 acres of private land, 0.40 acres of BLM-
administered land, and 0.27 acres of USFWS-administered land to transmission line use.  In addition, 
construction of the interconnection station adjacent to the HEC 115-kV transmission line would 
permanently convert 0.69 acre of BLM administered land currently used for grazing to transmission 
line use.  No residences or businesses would be displaced or permanently affected by the South 
Diamond Lane Route Option.  

Unimproved areas within the ROW area for the transmission line and access roads would continue in 
its current use, including agriculture, resource protection, and livestock grazing within the same 
following allotments affected by Alternative B and the South Diamond Lane Route Option (see 
Figure 3.6-1): 

• Mann Lake FFR (06120). 

• Otley Brothers FFR (06133). 

• Chimney (06033). 

• Krumbo (06008). 

• East Warm Springs (7001). 

Because the amount of acreage that would be disturbed by the project within these allotments would 
be less than one percent of their respective areas, there would be no measurable effect on grazing 
capacity or change in authorized use for these allotments.  

TEMPORARY EFFECTS 
As with Alternative B, temporary effects on land use would occur along lands within MNWR where the 
existing 24.9-kV distribution line that runs along the south side of South Diamond Lane would be placed 
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underground as part of the Project.  Additional temporary effects, including the interruption of uses and 
activities at nine proposed laydown areas and 18 proposed pulling/tensioning sites, would be the same as 
described for Alternative B.  Temporary security fencing installed at seven laydown areas within five 
different grazing allotments would preclude use of up to 35 acres of grazing land during the spring, summer 
and fall grazing seasons (Table 3.6-10).  No effect on grazing livestock is expected from the 
pulling/tensioning sites because each site would be active for only a day or two during construction.   

Table 3.6-10 Grazing Allotments affected by Temporary Laydown Areas for the Hog Wallow Route Option 

Grazing Allotment Number of Temporary Laydown Areas Acres of Affected Grazing Land 

Mann Lake FFR (06120). 1 5.0 

Otley Brothers FFR (06133). 3 15.0 

Chimney (06033). 1 5.0 

Krumbo (06008). 1 5.0 

East Warm Springs (7001). 1 5.0 

Total 7 35.0 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B, the second construction phase would not require any additional ROW, access roads, or 
new permanent features outside of areas already affected by installation of the initial line.  Most effects from 
installation of the second circuit would be temporary and associated primarily with the use of laydown areas 
and pulling/tensioning sites.  

MITIGATION 
Mitigation for the Hog Wallow Route Option would be the same as described for Alternative B and the South 
Diamond Lane Route Option.  

3.6.3.6 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductors) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options. 

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would have the same types of permanent effects on land use and 
grazing as described for Alternative B, the South Diamond Lane Route Option, and Hog Wallow Route 
Option.  However, the duration of temporary effects from construction activities would be substantially less 
because there would be only one construction phase.  Construction of access roads would begin in spring and 
installation of poles and stringing of conductors would occur for approximately five months from spring to 
fall, as dictated by ground conditions and weather.  The same laydown areas and pulling/tensioning sites used 
for the Alternative B and the South Diamond Lane and Hog Wallow Route Options would be used for the 
115-kV Transmission Line Option.  Completing construction of access roads and installation of the 
transmission line in a single construction phase would substantially reduce temporary construction related 
effects that could affect land use and grazing, including noise and disruption due to the presence of workers 
and equipment, the visual effects from stockpiled materials and construction equipment, and the displacement 
of livestock from grazing areas occupies by temporary laydown areas and active construction sites.  Long-
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term operation and maintenance requirements (inspection and repair) for the 115-kV option would be the 
same as described for Alternative B and the two route options above. 

MITIGATION 
The same mitigation described for Alternative B, the South Diamond Lane Route Option, and Hog Wallow 
Route Option would be implemented for the 115-kV Transmission Line Option. 

3.6.3.7 Alternative C – North Route 

PERMANENT EFFECTS 

RIGHT-OF-WAY REQUIREMENTS   
The proposed 230-kV transmission line under Alternative C would be approximately 45.95 miles 
long, extending from the new substation at the Echanis site to the proposed interconnection station 
adjacent to the HEC 115-kV transmission line near the community of Crane (Figure 1.1-1).  The 
alignment would parallel the east side of Highway 78 for approximately eight miles between the 
communities of Princeton and Crane, and would parallel several county roads between the Echanis 
site and Princeton, including Happy Valley Road, Coon Town Road, North Middle Field Road, 
Anderson Valley Road and Lava Bed Road.   

Approximately 33.66 miles of the alignment would cross privately-owned cropland and rangeland, 
12.10 miles would cross BLM administered land, and 0.19 mile would cross two separate parcels 
located adjacent to Highway 78 owned by the State of Oregon (Table 3.6-11).  Approximately 612.31 
acres of ROW would be acquired from nearly 30 different land owners to secure access across more 
than 60 privately-owned parcels.  Approximately 220.55 acres of ROW would be needed to cross 
lands administered by the BLM and approximately 2.98 acres would be needed to cross land owned 
by the State of Oregon.  The total ROW needs from all ownership categories for this alternative 
would be 835.85 acres.   

Table 3.6-11 Transmission Line ROW Requirements for the Alternative C – North Route 

Ownership Length in Miles Acres within 150-foot ROW 

Private Land  33.66 612.31 

BLM-Administered Land 12.10 220.55 

State-owned Land 0.19 2.98 

Total 45.95 835.85 

 

Approximately 12.63 miles of the transmission line would cross the Andrews RA, and 33.31 miles 
would cross the Three Rivers RA.  While approximately 5.89 miles of the transmission line would be 
located on private land within the Steens Mountain CMPA, no portion of the transmission line would 
cross public land within the CMPA.  

New access roads (approximately 5.03 miles) and overland access routes (approximately 25.05 miles) 
would also be placed within ROW obtained from underlying property owners (Table 3.6-12).  Access 
roads and overland access routes would be needed for vehicle and equipment access to the 
transmission line corridor during initial construction; and for inspections, maintenance and repair of 
poles, insulators, and conductors during long-term operation.  New access roads and overland access 
routes would be required on privately owned lands and lands administered by the BLM.  
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Approximately 23.26 acres of additional ROW outside of the transmission line ROW would be 
required to accommodate overland routes.  Of this total, approximately 5.90 miles of overland roads 
would be located on private land within the Steens Mountain CMPA; however none of the overland 
roads would cross Federal land within the CMPA. 

Table 3.6-12 Access Road ROW Requirements for Alternative C – North Route 

Private Land BLM-Administered Land 

 Miles Acres Miles Acres 

Improvements to Existing 
Access Roads  

0 0 0 0 

New Access Roads 0.48 0.93 4.55 8.82 

Overland Access Roads 17.68 16.32* 7.37 6.94* 

Total 18.16 17.25 11.92 15.76 

*Figure only includes ROW needs for overland roads outside of the transmission line ROW.  
 

LAND USE EFFECTS 
As with Alternative B, permanent conversion of land use would result from installation of 
transmission line poles, construction of the interconnection station adjacent to the HEC 115-kV 
transmission line, development of new access roads, and other permanent Project features.  
Transmission line poles would support the conductors (i.e. transmission line wires) extending from 
the Echanis substation to the interconnection station near the community of Crane.  Assuming a 
distance of 600 feet between transmission line poles (a conservative estimate for the purposes of this 
analysis), approximately 303 poles would be placed on private land, approximately 109 poles would 
be placed on BLM administered land, and possibly 2 poles would be placed on land owned by the 
State of Oregon.  

Each pole would require an area of approximately 314 square feet (i.e. 10-foot radius).  Vegetation 
within this area around each pole would be controlled to reduce fire danger and would not likely 
support grazing.  Based on these assumptions, up to 2.18 acres of private land, 0.79 acres of BLM-
administered land, and less than 0.01 acres of state-owned land would be permanently converted to 
transmission line use.  In addition, construction of the interconnection station adjacent to the HEC 
transmission line in Crane would permanently convert 0.69 acre of privately owned land to 
transmission line use.  No residences or businesses would be displaced or permanently affected by 
Alternative C.  

Unimproved areas within the ROW area for the transmission line and access roads would continue in 
its current use, including agriculture, resource protection, and livestock grazing within the following 
allotments (see Figure 3.6-1): 

• Mann Lake FFR (06120) 

• Otley Brothers FFR (06133) 

• East Ridge (06010) 

• Clemens FFR (05323) 

• Smyth-Kiger (05331) 

• Virginia Valley (05316) 

• Kegler FFR (05320)  
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• Baker FFR (05314) 

• Thompson FFR (05217) 

• Crane (05597) 

• Harney Crane (05585) 

Because the amount of acreage that would be disturbed by the project within these allotments would 
be less than one percent of their respective areas, there would be no measurable effect on grazing 
capacity or change in authorized use for these allotments.  Where feasible, the transmission lines 
would be placed along the margins of cultivated fields to reduce the potential for conflict with farm 
operations.   

TEMPORARY EFFECTS 
Temporary effects would include the interruption of uses and activities at the nine proposed laydown areas 
and 36 proposed pulling/tensioning sites.  Most of the laydown areas and tensioning sites would be located on 
private land and would be placed within the boundaries of the 150-foot ROW, wherever practical.  Additional 
temporary construction related effects that could affect land use include noise and disruption due to the 
presence of workers and equipment, the visual effects from stockpiled materials and construction equipment, 
and the need to exclude livestock from temporary laydown areas and active construction sites.  Temporary 
security fencing installed at six laydown areas within four different grazing allotments would preclude use of 
up to 30 acres of grazing land during the spring, summer and fall grazing seasons (Table 3.6-13).  No effect 
on grazing livestock is expected from the pulling/tensioning sites because each site would be active for only a 
day or two during construction.   

Table 3.6-13 Grazing Allotments affected by Temporary Laydown Areas for Alternative C – North Route 

Grazing Allotment Number of Temporary Laydown Areas Acres of Affected Grazing Land 

Mann Lake FFR (06120). 1 5.0 

Otley Brothers FFR (06133). 3 15.0 

Clemens FFR (05323) 1 5.0 

Harney Crane (05585) 1 5.0 

Total 6 30.0 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
As with Alternative B (and the two route options), the upgrade of the initial single-circuit transmission line to 
a full double-circuit 230-kV transmission line would require a second construction phase at a future date 
dictated by the demand for additional capacity on the transmission line.  The second construction phase would 
not require additional ROW, access roads, or new permanent features outside of areas previously affected by 
installation of the initial line.  Most effects from installation of the second circuit would be temporary 
associated primarily with the use of temporary laydown areas and pulling/tensioning sites.  Grazing 
allotments would experience temporary construction related effects, including the temporary displacement of 
livestock from laydown areas during the spring, summer and fall grazing seasons.  Installation of the second 
circuit may require additional equipment upgrades at the interconnection station adjacent to the HEC 115-kV 
line.     

MITIGATION 
• Overland access roads, temporary construction laydown areas, and pulling/tensioning sites would be used 

in a manner that minimizes conflicts with ongoing agricultural, grazing, and land management activities, 
both during initial construction and any future upgrades to the transmission line.     
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• Inspection, maintenance, and repair activities during long-term operation of the transmission line would 
be conducted in a manner that minimizes effects on cultivated land, grazing pastures, and livestock.   

3.6.3.8 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The 115-kV 
Transmission Line Option would include a single three-phase (i.e. three conductors) 115-kV circuit.  The 
alignment of the transmission line, pole heights and spacing, ROW width, construction methods, 
interconnection points, and access requirements would be the same as described for Alternative C. 

PERMANENT AND TEMPORARY EFFECTS 
The 115-kV Transmission Line Option would have the same types of permanent effects on land use and 
grazing as described for Alternative C.  However, the duration of temporary effects from construction 
activities would be substantially less because there would be only one construction phase.  Construction of 
access roads would begin in spring and installation of poles and stringing of conductors would occur for 
approximately five months from spring to fall, as dictated by ground conditions and weather.  The same 
laydown areas and pulling/tensioning sites used for Alternative C would be used for the 115-kV Transmission 
Line Option.  Completing construction of access roads and installation of the transmission line in a single 
construction phase would substantially reduce temporary construction related effects that could affect land use 
and grazing, including noise and disruption due to the presence of workers and equipment, the visual effects 
from stockpiled materials and construction equipment, and the displacement of livestock from grazing areas 
occupies by temporary laydown areas and active construction sites.  Long-term operation and maintenance 
requirements (inspection and repair) for the 115-kV option would be the same as described for Alternative C. 

MITIGATION 
The same mitigation described for Alternative C would be implemented for the 115-kV Transmission Line 
Option. 

3.6.3.9 Residual Effects after Mitigation 

There would be no anticipated residual effects to land use after mitigation measure have been implemented.   

3.6.3.10 Summary Comparison of Alternatives 

Table 3.6-14 compares the effects of the Echanis Wind Energy Project, transmission line route alternatives 
and route options on land uses, grazing, and realty.  It shows the amount of land needed to secure easements 
and ROW for the main access road to the Echanis site, as well as the land requirements to accommodate the 
wind turbines, string roads, and other on site project features.  The table shows the number of acres needed for 
transmission line and transmission line access road ROW, and the number acres converted to other uses by 
transmission line poles, the interconnection station, and various other project features.  The table also shows 
the number of acres temporarily removed from livestock grazing due to space requirements for laydown 
areas.  Table 3.6-15 presents an overall summary of the effects on Land Uses, Grazing, and Realty for all 
alternatives. 
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Table 3.6-14 Comparison of Effects - Land Use, Grazing, and Realty 

 

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

West Route 
(Proposed 

Action) 

S. Diamond 
Lane – 
Route 
Option 

Hog 
Wallow – 

Route 
Option 

Alternative C – 
North Route 

Main Echanis Access Road Easement & ROW (ac) - 9.88 - - - - 

Turbines, string roads, substation, and O&M 
building, and other project features on the Echanis 
site (ac) 

- 54.55 - - - - 

Transmission Line ROW (ac) - - 525.32 514.10 528.77 835.85 

Transmission Line Access Road ROW (ac) - - 28.53* 23.50* 26.03* 33.01* 

Transmission Line Poles and Interconnection 
Station (ac) 

- - 2.54 2.53 2.53 3.67 

Grazing area affected by temporary laydown areas 
(ac) 

- - 35 25 35 30 

*Figure only includes ROW needs for overland roads outside of the transmission line ROW. 

 

 



NORTH STEENS TRANSMISSION LINE EIS  
 
 

3.6-26 

Table 3.6-15 Summary of Effects - Land Uses, Grazing, and Realty 

  Alternative B  

Alternative A – No 
Action 

Echanis Wind Energy 
Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – 
Route Option 

Alternative C – 
North Route 

Under the No Action 
Alternative, no new 
transmission lines, 
substations, 
interconnection stations, 
or related wind energy 
facilities would be 
constructed.   

Improvements to 
existing access roads 
would not be needed 
and new access roads 
would not be 
constructed.   

No new ROW would be 
obtained from BLM or 
USFWS and the 
existing HEC 
distribution line located 
along South Diamond 
Lane would remain 
above ground.   

The Echanis site would 
remain undeveloped 
and would continue to 
be used for livestock 
grazing.     

Project would involve the 
deployment and operation 
of 40 to 69 wind turbines on 
a 10,500 acre privately 
owned site in rural Harney 
County.  

Project would include 
approximately nine miles of 
34.5-kV underground power 
collection lines, a new 200-
foot by 400-foot substation, 
and a 24-foot by 48-foot 
operations and 
maintenance (O&M) 
building.   

The main access road 
would be 18.95 miles long 
and would cross 
approximately 14.73 miles 
of the Andrews RA and 
4.22 miles of the Three 
Rivers RA, including 
approximately 7.12 miles 
within the Steens Mountain 
CMPA.  

Of the 18.95 mile total, 
17.47 miles would be on 
private property and 1.48 
miles would be on public 
land administered by the 
BLM.  No portion of the 
main access road to the 
Echanis site would be 
located on public land 
within the CMPA.   

Approximately 84.7 acres of 
private property and 7.18 
acres of BLM administered 
land would be affected by 
easement and ROW needs 
for the main access road to 
the Echanis site.    

Approximately 17.11 miles 
of additional service roads 
(i.e. string roads) would be 
developed on the Echanis 
site.  The new string roads 
would convert 
approximately 33.18 acres 
of existing rangeland to 
non-rangeland use.   

The wind turbines would 
convert about 2.41 acres to 
non-rangeland use, while 
the new substation and 
O&M building would 
convert about 1.85 acres to 
non-rangeland use.   

Ongoing operations and 
maintenance activities 

The transmission line would be 
approximately 28.87 miles 
long.  

Approximately 18.70 miles 
would cross privately-owned 
rangeland, 8.85 miles would 
cross BLM-administered land, 
and 1.32 miles would cross 
land (at two locations) within 
MNWR.  

Approximately 343.31 acres of 
ROW would be acquired from 
10 different land owners to 
secure access across 28 
privately-owned parcels.   

A total of approximately 157.97 
acres of ROW would be 
required from BLM 
administered lands and 
approximately 24.05 acres 
would be required from land 
administered by the USFWS.   

The total ROW needs for the 
transmission line from all 
ownership categories would be 
525.32 acres.   

Approximately 26.25 miles of 
the transmission line would 
cross the Andrews RA, and 
2.62 miles would cross the 
Three Rivers RA.  While 
approximately 5.89 miles of the 
transmission line would be 
located on private land within 
the Steens Mountain CMPA, 
no portion of the transmission 
line would cross public land 
within the CMPA. 

New and improved access 
roads (approximately 2.19 
miles) and overland access 
routes (approximately 25.68 
miles) would be placed within 
ROW obtained from underlying 
property owners.  

Overland access routes would 
be required on private land, 
BLM administered land, and 
land administered by the 
USFWS.   

Approximately 23.43 acres of 
additional ROW outside of the 
transmission line ROW would 
be required to accommodate 
overland routes.   

While approximately 5.90 miles 
of overland roads would be 
located on private land within 
the Steens Mountain CMPA, 

The transmission line would 
be approximately 28.26 miles 
long.  

Approximately 18.08 miles of 
the alignment would cross 
privately-owned rangeland, 
6.09 miles would cross land 
administered by the BLM, 
and 4.09 miles would cross 
land (in five locations) within 
the MNWR.  

Approximately 328.88 acres 
of ROW for the transmission 
line would be acquired from 
privately-owned parcels.   

A total of approximately 
109.96 acres of ROW would 
be required from BLM-
administered lands and 
approximately 75.28 acres 
would be required from lands 
administered by the USFWS.   

The total ROW needs for the 
transmission line from all 
ownership categories would 
be 514.10 acres.   

Approximately 25.22 miles of 
the transmission line would 
cross the Andrews RA, and 
3.03 miles would cross the 
Three Rivers RA.  As with 
Alternative B, the same 
approximately 5.89 miles of 
the transmission line would 
be located on private land 
within the Steens Mountain 
CMPA; however, no portion 
of the transmission line would 
cross public land within the 
CMPA.   

New and improved access 
roads (approximately 2.19 
miles) and overland access 
routes (approximately 21.29 
miles) would also require 
ROW from underlying 
property owners.   

Overland access routes 
would be required on private 
land, BLM-administered land, 
and land administered by the 
USFWS.  

Approximately 19.26 acres of 
additional ROW outside of 
the transmission line ROW 
would be required to 
accommodate overland 
routes.   

While approximately 5.90 

The transmission 
line would be 
approximately 
29.06 miles long.  

Approximately 
18.73 miles of 
the alignment 
would cross 
privately-owned 
rangeland, 68.43 
miles would 
cross land 
administered by 
the BLM, and 
1.90 miles would 
cross land (in 
two locations) 
within the 
MNWR.  

Approximately 
343.87 acres of 
ROW for the 
transmission line 
would be 
acquired from 
privately-owned 
parcels.   

A total of 
approximately 
151.23 acres of 
ROW would be 
required from 
BLM-
administered 
lands and 
approximately 
33.67 acres 
would be 
required from 
land 
administered by 
the USFWS.   

The total ROW 
needs for the 
transmission line 
from all 
ownership 
categories would 
be 528.77. 

Approximately 
26.66 miles of 
the transmission 
line would cross 
the Andrews RA, 
and 2.41 miles 
would cross the 
Three Rivers RA.  
As with 
Alternative B and 
the South 
Diamond Lane 
Route Option, 

The transmission 
line would be 
approximately 
45.95 miles long.  

Approximately 
33.66 miles of 
the alignment 
would cross 
privately-owned 
cropland and 
rangeland, 12.10 
miles would 
cross BLM 
administered 
land, and 0.19 
mile would cross 
two separate 
parcels located 
adjacent to 
Highway 78 
owned by the 
State of Oregon. 

Approximately 
612.31 acres of 
ROW would be 
acquired from 
nearly 30 
different land 
owners to secure 
access across 
more than 60 
privately-owned 
parcels.   

Approximately 
220.55 acres of 
ROW would be 
needed to cross 
lands 
administered by 
the BLM and 
approximately 
2.98 acres would 
be needed to 
cross land 
owned by the 
State of Oregon.   

The total ROW 
needs from all 
ownership 
categories for 
this alternative 
would be 835.85 
acres.   

Approximately 
12.63 miles of 
the transmission 
line would cross 
the Andrews RA, 
and 33.31 miles 
would cross the 
Three Rivers RA.  
While 
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Table 3.6-15 Summary of Effects - Land Uses, Grazing, and Realty 

  Alternative B  

Alternative A – No 
Action 

Echanis Wind Energy 
Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – 
Route Option 

Alternative C – 
North Route 

would involve periodic 
inspections and 
maintenance of the main 
access road to the Echanis 
site, as well as the 40 to 69 
wind turbine on the site.  

Operations and 
maintenance of the wind 
turbines would include 
inspection and repair of 
towers, generators, turbine 
blades, and other 
equipment.    

Temporary effects on land 
use during construction 
would include the 
temporary interruption of 
grazing activities within all 
areas of proposed ground 
disturbance, structure 
assembly, materials 
storage, and equipment 
operation.   

Additional temporary effects 
related to construction 
would include noise and 
disruption due to the 
presence of workers and 
equipment, and visual 
effects from the stockpiling 
of materials and the 
presence of large-scale 
construction equipment.   

 

none of the overland roads 
would cross Federal land 
within the CMPA. 

Approximately 168 poles would 
be placed on private land, 
approximately 80 poles would 
be placed on BLM 
administered land, and 
approximately 12 poles would 
be placed on USFWS 
administered land within the 
MNWR.   

While pole placement on 
refuge lands in the Blitzen 
Valley would be avoided, 
approximately 10 poles would 
be placed on refuge lands 
along a 1.06 mile segment of 
the alignment just inside the 
refuge boundary, west of the 
intersection of South Diamond 
Lane and Lava Beds Road. 

Up to 1.21 acres of private 
land, 0.57 acres of BLM-
administered land, and 0.07 
acres of USFWS administered 
land would be permanently 
converted to transmission line 
use.  Construction of the 
interconnection station 
adjacent to the HEC 115-kV 
transmission line would 
permanently convert 0.69 acre 
of BLM-administered land 
currently used for grazing to 
transmission line use.   

Temporary effects on land use 
would occur along lands within 
MNWR where the existing 
24.9-kV distribution line that 
runs along the south side of 
South Diamond Lane would be 
placed underground as part of 
the Project.  The area along 
the 1.35-mile trench line within 
the refuge would be 
temporarily unavailable for 
agricultural and resource uses 
during relocation and burial of 
the distribution line.  

Additional temporary effects 
would include the interruption 
of uses and activities at eight 
proposed laydown areas and 
19 proposed pulling/tensioning 
sites on both public and private 
land.   

Up to eight laydown areas 
(each about five acres in size) 
would be used for storage and 
distribution of construction 

miles of overland roads would 
be located on private land 
within the Steens Mountain 
CMPA, none of the overland 
roads would cross Federal 
land within the CMPA.     

Approximately 163 poles 
would be placed on private 
land, approximately 55 poles 
would be placed on BLM-
administered land, and 
approximately 37 poles would 
be placed on USFWS-
administered land within the 
MNWR, primarily along a 
2.25 mile segment crossing 
the Blitzen Valley along 
South Diamond Lane, and a 
1.06 mile segment about two 
miles east of that location just 
inside the refuge boundary 
west of the intersection of 
South Diamond Lane and 
Lava Beds Road.  

The 163 poles would 
permanently convert up to 
1.17 acres of private land, 
0.40 acres of BLM 
administered land, and 0.27 
acres of USFWS 
administered land, to 
transmission line use.  
Construction of the 
interconnection station 
adjacent to the HEC 115-kV 
transmission line would 
permanently convert 0.69 
acre of BLM-administered 
land currently used for 
grazing to transmission line 
use.   

Temporary effects on land 
use would occur along lands 
within MNWR where the 
existing 24.9-kV distribution 
line that runs along the south 
side of South Diamond Lane 
would be placed underground 
as part of the Project.  
Additional temporary effects, 
including the interruption of 
uses and activities at seven 
proposed laydown areas and 
18 proposed 
pulling/tensioning sites, 
would be the same as 
described for Alternative B.   

Temporary security fencing 
installed at five laydown 
areas within three different 
grazing allotments would 
preclude use of up to 25 
acres during the spring, 

the same 
approximately 
5.89 miles of the 
transmission line 
would be located 
on private land 
within the Steens 
Mountain CMPA; 
however, no 
portion of the 
transmission line 
would cross 
public land within 
the CMPA.   

ROW would also 
required from 
underlying 
property owners 
for new and 
improved access 
roads 
(approximately 
2.19 miles) and 
overland access 
routes 
(approximately 
25.99 miles).  

Approximately 
21.79 acres of 
additional ROW 
outside of the 
transmission line 
ROW would be 
required to 
accommodate 
needed overland 
routes.   

While 
approximately 
5.90 miles of 
overland roads 
would be located 
on private land 
within the Steens 
Mountain CMPA, 
none of the 
overland roads 
would cross 
Federal land 
within the CMPA.   

Approximately 
169 poles would 
be placed on 
private land, 
approximately 76 
poles would be 
placed on BLM-
administered 
land, and 
approximately 17 
poles would be 
placed on 
USFWS-

approximately 
5.89 miles of the 
transmission line 
would be located 
on private land 
within the Steens 
Mountain CMPA, 
no portion of the 
transmission line 
would cross 
public land within 
the CMPA. 

New access 
roads 
(approximately 
5.03 miles) and 
overland access 
routes 
(approximately 
25.05 miles) 
would also be 
placed within 
ROW obtained 
from underlying 
property owners. 

Approximately 
23.26 acres of 
additional ROW 
outside of the 
transmission line 
ROW would be 
required to 
accommodate 
overland routes.  
Of this total, 
approximately 
5.90 miles of 
overland roads 
would be located 
on private land 
within the Steens 
Mountain CMPA; 
however none of 
the overland 
roads would 
cross Federal 
land within the 
CMPA. 

Approximately 
303 poles would 
be placed on 
private land, 
approximately 
109 poles would 
be placed on 
BLM 
administered 
land, and 
possibly 2 poles 
would be placed 
on land owned 
by the State of 
Oregon.  
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Table 3.6-15 Summary of Effects - Land Uses, Grazing, and Realty 

  Alternative B  

Alternative A – No 
Action 

Echanis Wind Energy 
Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – 
Route Option 

Alternative C – 
North Route 

materials and transmission line 
components.  Most of the 
laydown areas and tensioning 
sites would be located on 
private land.   

Additional temporary 
construction related effects 
that could affect land use and 
grazing activities include noise 
and disruption due to the 
presence of workers and 
equipment, the visual effects 
from stockpiled materials and 
construction equipment, and 
the use of land for temporary 
laydown areas and active 
construction sites.   

Temporary security fencing 
installed at seven laydown 
areas within five different 
grazing allotments would 
preclude use of up to 35 acres 
of grazing land during the 
spring, summer and fall 
grazing seasons.  

 

summer and fall grazing 
seasons.  

 

administered 
land within the 
MNWR.  
Additional poles 
would be placed 
on refuge lands 
primarily along a 
0.85 mile 
crossing of the 
Blitzen Valley 
and a 1.06 mile 
segment just 
inside the refuge 
boundary, west 
of the 
intersection of 
South Diamond 
Lane and Lava 
Beds Road 
(Figure 3.6-3).  

The 163 poles 
would 
permanently 
convert up to 
1.17 acres of 
private land, 0.40 
acres of BLM-
administered 
land, and 0.27 
acres of 
USFWS-
administered 
land to 
transmission line 
use.  In addition, 
construction of 
the 
interconnection 
station adjacent 
to the HEC 115-
kV transmission 
line would 
permanently 
convert 0.69 acre 
of BLM 
administered 
land currently 
used for grazing 
to transmission 
line use.   

Temporary 
effects on land 
use would occur 
along lands 
within MNWR 
where the 
existing 24.9-kV 
distribution line 
that runs along 
the south side of 
South Diamond 
Lane would be 
placed 
underground as 

Up to 2.18 acres 
of private land, 
0.79 acres of 
BLM-
administered 
land, and less 
than 0.01 acres 
of state-owned 
land would be 
permanently 
converted to 
transmission line 
use.  In addition, 
construction of 
the 
interconnection 
station adjacent 
to the HEC 
transmission line 
in Crane would 
permanently 
convert 0.69 acre 
of privately 
owned land to 
transmission line 
use.   

Temporary 
effects would 
include the 
interruption of 
uses and 
activities at the 
nine proposed 
laydown areas 
and 36 proposed 
pulling/tensioning 
sites.  Most of 
the laydown 
areas and 
tensioning sites 
would be located 
on private land 
and would be 
placed within the 
boundaries of 
the 150-foot 
ROW, wherever 
practical.   

Additional 
temporary 
construction 
related effects 
that could affect 
land use include 
noise and 
disruption due to 
the presence of 
workers and 
equipment, the 
visual effects 
from stockpiled 
materials and 
construction 
equipment, and 
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Table 3.6-15 Summary of Effects - Land Uses, Grazing, and Realty 

  Alternative B  

Alternative A – No 
Action 

Echanis Wind Energy 
Project 

West Route (Proposed 
Action) 

South Diamond Lane – 
Route Option 

Hog Wallow – 
Route Option 

Alternative C – 
North Route 

part of the 
Project.  
Additional 
temporary 
effects, including 
the interruption 
of uses and 
activities at nine 
proposed 
laydown areas 
and 18 proposed 
pulling/tensioning 
sites, would be 
the same as 
described for 
Alternative B.   

Temporary 
security fencing 
installed at seven 
laydown areas 
within five 
different grazing 
allotments would 
preclude use of 
up to 35 acres of 
grazing land 
during the spring, 
summer and fall 
grazing seasons.  

 

the need to 
exclude livestock 
from temporary 
laydown areas 
and active 
construction 
sites.   

Temporary 
security fencing 
installed at six 
laydown areas 
within four 
different grazing 
allotments would 
preclude use of 
up to 30 acres of 
grazing land 
during the spring, 
summer and fall 
grazing seasons.  
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3.7 RECREATION 

3.7.1 Introduction 

This section provides an overview of the potential effects of the Project on recreation.  The analysis is based 
on the existing level of recreation within the Project Area as well as a review of studies and reports analyzing 
the effects of wind development on recreation and tourism in other locations throughout the United States and 
in other countries.  

Background on the recreation resources within the study area are evaluated based upon the managing entity of 
that recreation resource.  Management of recreation resources within the Project Area are the responsibility of 
a variety of entities including federal, state and county entities as well as private parties.  Public lands make 
up approximately 80 percent of Harney County.  Recreational areas in the county include Malheur National 
Wildlife Refuge (MNWR), Steens Mountain Cooperative Management and Protection Area, and Diamond 
Craters Outstanding Natural Area.  There are multiple camping alternatives and recreational activities within 
these recreational areas including but not limited to wildlife viewing, geological sightseeing, hunting, fishing, 
running, and hiking.   
 
An ECONorthwest study completed in May, 2010 found that scenic tourism in Harney County has grown in 
the past decade.  The study also found that as an indication of scenic tourist activity on Steens Mountain, 
traffic on OR-205 starting in Frenchglen at the beginning of the Steens Mountain Loop Road was 180 
vehicles per day on average in 2007.  The study states that traffic counts taken in this area indicate that a 
portion of the travel on OR-205 is due to scenic visitation of Steens Mountain (ECONorthwest, 2010). 
 
This analysis explores recreation sites in the Project Area and discusses the possible effects from the Project 
on recreation based upon changes in recreation quality.  Likewise, the Proposed Action and Alternatives are 
evaluated in the context of existing recreational plans on lands in the Project Area.   

3.7.2 Methodology 

This analysis evaluates the effects the Project has upon recreation areas by evaluating if the Project directly 
disturbs recreation areas, restricts access to recreation areas, or reduces the scenic value of recreation sites.  

For the purposes of this analysis the ‘Project Area’ is that area in which the multiple transmission line 
alignments and the wind turbines would be visible.  This analysis evaluates the visual effects that these 
separate alternatives may have on the existing level of recreation in each of the recreational sites.  This visual 
effects analysis occurred by evaluating the presence of the separate transmission line Alternatives, Options, 
and Echanis Wind Energy Project from Key Observation Points (KOPs).  For the purposes of the recreation 
analysis, these KOPs are pictures taken from recreation areas within the Project Area.  If the Echanis Wind 
Energy Project or transmission lines or both encompassed a large area of the viewshed from the perspective of 
the recreational area it is considered to have an effect upon recreators in that area.  A thorough literature 
review as well as interviews were conducted to determine the existing level of recreational participation at 
each of the areas.  Similarly, a literature review was conducted to determine the possible effect that 
transmission lines as well as wind turbines have upon recreation.   

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Specifically, comments from agency representatives, local organizations and private 
citizens requested that potential effects to recreational activities from modifications to the visual and acoustic 
environments be assessed.  See the Methodology portion of both the Noise and Visual Resources sections for 
a more detailed description of potential noise and visual effects of concern to the public. 
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3.7.3 Affected Environment 

Currently, no wind farm developments are located within the Project Area; however two transmission lines 
are located in close proximity, the Harney Electric Cooperative (HEC) transmission line along Highway 205 
and the HEC line located along Highway 78 (see Figure 3.7-1).  There are a number of recreational sites 
within the Project Area and these are outlined in Table 3.7-1.  The installation of a wind turbine facility and 
other transmission lines would potentially create a change in the existing visual quality of recreating in the 
area.  Table 3.7-1 identifies the annual visitation estimates for recreational sites in the area along with a brief 
description of their potential visual exposure to the Project.  In our analysis, there is greater emphasis on those 
recreation areas more likely to experience effects from the transmission line Alternatives, Options, and the 
Echanis Wind Energy Project.  The following section identifies and classifies each recreation area by the 
managing agencies which include BLM, USFWS, State of Oregon, and private parties. 

3.7.3.1 Federal Lands 

As described in Chapter 1, the two federal agencies that manage lands within the Project Area are Bureau of 
Land Management (BLM) and U.S. Fish and Wildlife Service (USFWS).  The BLM and the USFWS are the 
federal lands managers that manage recreation activities within the Project Area.  Below are details on 
specific recreation areas within the Project Area and are organized based upon which federal agency manages 
these sites.   

Bureau of Land Management 

The BLM manages approximately 60 percent of the land within Harney County.  There are a number of 
recreational activities that occur on BLM managed land in the Project Area including hunting, fishing, 
camping, picnicking, wildlife/landscape viewing, geological sight seeing, horseback riding, biking, cross 
country skiing, snowmobiling, high altitude running, historic buildings, and hot springs.  The BLM also offers 
a number of developed recreational sites within the Project Area.  Table 3.7-1 identifies the developed 
recreational sites managed by the BLM within the proximity of the transmission line Alternatives, Options, 
and the Echanis Wind Energy Project.  The different BLM-administered sites are grouped into campgrounds, 
viewing areas, trails, and a race. 

Steens Mountain Cooperative Management and Protection Area 

The boundary of the Steens Mountain Cooperative Management and Protection Area (CMPA) includes the 
Steens Mountain Wilderness Area (SMWA), and six Wilderness Study Areas (WSA).  The CMPA 
encompasses approximately 496,133 acres of land in Harney County, accounting for approximately 20 
percent of the County’s total land area.  It is a popular destination for runners, hikers, hunters, horseback 
riders, and outdoor enthusiasts.  Visitation at the CMPA has increased from an estimated 44,000 visitors in 
2004 to 113,0001 visitors in 2009 and illustrates that the area is a popular destination for outdoor recreation in 
the region (BLM, 2010).  Campgrounds alone generated approximately $39,000 in revenue for the CMPA in 
2009 (BLM, 2010).

                                                           
1
 BLM updated their methodology for estimating visitation between 2004 and 2009.  Although the methodology update could account for a portion of 

the difference between 2004 estimated visitation and 2009 estimated visitation, the majority of the difference is due to increased visitation at the 
CMPA in recent years.   
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Figure 3.7-1 Recreation Resources 
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Table 3.7-1 Recreation Sites and Relevant Data 

Recreation Area/Event Managing Agency Recreation Opportunity 
Annual 

Visitation Season 

Malheur National Wildlife Refuge1 USFWS Wildlife observation, wildlife 
photography, hunting, fishing, biking, 
interpretation, scenic viewing 
opportunities, historic points of interest   

63,000 Year round 

Buena Vista Overlook USFWS Interpretation and scenic viewing 
opportunity 

63,000 Year round 

Round Barn2 State of Oregon Historic point of interest  10,000 Year round 

Frenchglen Hotel State Heritage Site State of Oregon Historic point of interest Unknown 3/15 – 11/1 

Riddle Brothers Ranch Historic Site3 BLM Historic point of interest, fishing, hiking, 
and horseback riding  

550 Mid-June to Oct 

Crane Hot Springs4 Private Swimming 5,475 Year round 

Steens Mountain Running Camp5 Private Running 330 7/18 – 7/31 

Diamond Craters Outstanding Natural Area6 BLM Geological sightseeing, and 
interpretation 

16,500 Year round 

Fish Lake Campground BLM Camping, swimming, picnicking, hiking, 
and fishing 

10,300 7/15 – 11/1 

Jackman Park Campground BLM Camping and picnicking 293 7/1 – 10/31 

Kiger Wild Horse Viewing Area7 BLM Interpretation , wildlife observation, and 
wildlife photography 

100 5/1 – 11/15 

Mann Lake Recreation Site BLM Fishing, geological site seeing, wildlife 
observation,  

4,429 Year round 

Page Springs Campground BLM Camping, picnicking , , fishing, and 
horseback riding  

17,500 Year round 

South Steens Campgrounds BLM Camping, hiking , horseback riding, 
and picnicking  

9,000 5/15 – 11/15 

Kiger Gorge Overlook Key Observation Point 
(KOP 58) 

BLM Scenic viewing opportunities, wildlife 
observation, and wildlife photography 

 7/1 – 11/1 

High Desert Scenic Byway Harney County 
Chamber of 
Commerce 

Scenic viewing opportunities, wildlife 
observation, and wildlife photography 

 Year round 

Oregon High Desert National Recreation Trail Desert Trail 
Association 

Hiking and scenic viewing opportunities 12  

East Steens Road/Fields-Denio Road  Scenic viewing opportunities, wildlife 
observation, and wildlife photography 

 Year round 

East Rim Overlook (KOP 61) BLM Scenic viewing opportunities, wildlife 
observation, and wildlife photography 

 7/1 – 11/1 

Steens Mountain Wilderness BLM Located within CMPA    

Steens Mountain Cooperative Management  
and Protection Area8 

BLM Includes most of the above recreation 
sites 

113,000  

Blitzen Valley Auto Tour Route9 USFWS Wildlife observation,  wildlife 
photography, scenic viewing 
opportunities, interpretation, and 
geologic sightseeing 

47,000 Year round 

North Steens Loop Road BLM Jackman Park and Fish Lake 
Campgrounds are located on this 
section 

23,800 7/1 – 10/31 
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Table 3.7-1 Recreation Sites and Relevant Data 

Recreation Area/Event Managing Agency Recreation Opportunity 
Annual 

Visitation Season 

South Steens Loop Road BLM South Steens Campground is located 
on this stretch of road 

16,800 7/1 – 10/31 

Entire Steens Loop Road  BLM Road used to access many of the 
recreational sites near the Project Area 

40,000 7/1 – 10/31 

Source unless noted: McDonald, Fred, December 4-5, 2008, BLM, Burns District, Presentation to Steens Mountain Advisory Council, Website 
(http://www.blm.gov/or/rac/files/FinalMeetingMinutes_December4-52008.pdf) accessed October 27, 2009. 
1 Banking on Nature, 2007 accessed at http://www.fws.gov/home/feature/2007/BankingonNature2006_1123.pdf 
2 Jenkins, Dick, 2009, Round Barn, Personal communication with Lee Elder, ENTRIX Inc., October 21.  The Round Barn also has a private element:  the Visitor Center.   
3 BLM, August 2005, Steens Mountain Wilderness and Wild and Scenic Rivers Plan, Burns District, Hines. 
4 Krieger, Denise, 2009, Crane Hot Springs, Personal communication with Lee Elder, ENTRIX Inc., October 27. 
5 Harland Yriate, 2008, Steens Mountain Running Camp Director, Personal communication with Lee Elder, ENTRIX Inc., November 5. 
6 BLM, 1992, Three Rivers Resource Management Plan: Record of Decision and Rangeland Program Summary, Burns District, Hines. 
7 Wilson, Patti, 2009, BLM Program Analyst for Horses, Personal communication with Lee Elder, ENTRIX Inc., November 5, 2009. 
8 Franulovich, Michele, Outdoor Recreation Planner, Burns BLM District, Personal communication with Lee Elder, ENTRIX, Inc., March 23, 2010. 
9 Carey Goss, MNWR, Visitor Services Manager, Personal communication with Lee Elder, ENTRIX Inc., March 29, 2010. 

 
The Annual Steens Mountain Rim Run, better known as the Rim Run is an annual event that began as a 
private event in 1983 and is now coordinated with BLM staff.  This event occurs within the boundaries of the 
CMPA.  The 10K race begins at an elevation of 7,835 feet near Jackman Park Campground and finishes at the 
East Rim Overlook at an elevation of 9,700 feet.  The course follows the east rim of the Steens Mountains 
(BLM Website, 2009).   

Another activity within the CMPA is big game hunting.  In 2008, 403 deer, antelope, and bighorn sheep tags 
were authorized for the Steens Mountain hunting unit.  The high demand for hunting in the area is illustrated 
by the fact that 6,387 hunters had applied for these hunting tags.  Elk hunting also occurs within the Steens 
Mountain hunting unit; however, elk management for the Steens Mountain hunting unit is combined with five 
other hunting units outside of CMPA, making it difficult to quantify the number of elk hunting trips made 
specifically to this unit (Oregon Department of Fish & Wildlife). 

The Andrews Resource Area is governed by two land use plans, the CMPA RMP and the Andrews 
Management Unit RMP.  The CMPA is managed by the Steens Mountain Cooperative Management and 
Protection Area Resource Management Plan as identified in the Land Use Section (Section 3.6).  Amongst the 
many land use mission goals identified in the CMPA RMP, the recreation related land use mission goal calls 
for the BLM to provide opportunities for environmental responsible recreation within the CMPA (BLM 
Website, 2005).   

DESIGNATED WILDERNESS AREAS 
There is one Wilderness Area within the area of the proposed Project, the Steens Mountain Wilderness Area 
(SMWA).  The SMWA is located within the boundaries of the Steens Mountain Cooperative Management 
and Protection Area and encompasses 170,167 acres of land (Steens Mountain Website, 2009).  Developed 
recreation sites in proximity of the SMWA include Page Springs Campground, Fish Lake Campground, and 
10 recognized trails (See Figure 3.7-1).  The SMWA is managed by the Steens Mountain Wilderness and 
Wild and Scenic Rivers Plan (August 2005).  The Wilderness and WSRs Plan identifies the guidelines for 
public use and trails within the Wilderness Area. 

WILDERNESS STUDY AREAS 
Numerous WSAs are located within the boundaries of the CMPA, including Blitzen River WSA, Bridge 
Creek WSA, High Steens WSA, Home Creek WSA, Lower Stonehouse WSA, South Fork Donner and 
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Blitzen WSA, and Stonehouse WSA.  A relatively small portion of the High Steens WSA acreage is located 
outside of the CMPA boundary.   

AREA OF CRITICAL ENVIRONMENTAL CONCERN 
Two Areas of Critical Environmental Concern (ACEC) are located within the Project Area:  Kiger ACEC and 
the Fir Grove ACEC.  In these areas, travel is only permitted on designated routes.  Off-highway vehicle 
(OHV) and mechanized vehicle use is permitted in designated routes at the Fir Grove ACEC (Linn, 2009).  
Little information on the recreation opportunities within the Fir Grove ACEC exists.  As described in Section 
3.14, the Three Rivers RMP designated the Kiger and Riddle Mountain HMAs as the Kiger Mustang Area of 
Critical Environmental Concern (ACEC).  Visitors to Kiger HMA participate in wild horse viewing, hiking, 
hunting, horseback riding, photographing and OHV use. 

OUTSTANDING NATURAL AREA 
Diamond Craters Outstanding Natural Area contains basaltic lava flows, lava tubes, cinder cones, and maars 
(Benedict, 1985).  Three Rivers Resource Management Plan (Three Rivers RMP) stipulates the BLM would 
be responsible for the maintenance of Diamond Loop Road. 

WILD AND SCENIC RIVERS  
Several river segments within the CMPA are considered WSRs and some have roads, recreation facilities, and 
historic structures that existed at time of designation (BLM, 2005).  For example, there is a concrete bridge 
spanning the Donner und Blitzen WSR along South Steens Loop Road.  These facilities would continue to be 
maintained and would be replaced as necessary.  Generally, the majority of river segments in this area remain 
primitive in character (BLM, 2005).   

Other BLM Areas 

Other areas managed by the BLM include multiple campgrounds, viewing areas, and trails.  Detail on these 
separate recreation sites are below. 

CAMPGROUNDS 
Below is a list of those campgrounds that are in close proximity to the Project and could potentially be 
affected by their proximity to the Proposed Action and Alternatives.  

Fish Lake Campground:  Fish Lake Campground is located on Steens Mountain, approximately 20 miles 
from the town of Frenchglen.  It is located at an elevation of 7,400’ and contains 23 campsites.  Some of the 
most popular activities included camping, swimming, picnicking, cross county hiking, and fishing in the 
stocked lake.  The campground has running water, bathrooms with vault toilets, firepits, and a boat launch. 

Jackman Park Campground:  The park is located on Steens Mountain at 7,800 feet.  It has six campsites 
and is located in an aspen grove, making for spectacular fall colors.  The campsite is located near Kiger Gorge 
Overlook and the campground has picnic tables, firepits and restrooms with vault toilets (BLM Website, 
2009). 

Mann Lake Recreation Site:  Mann Lake is located below the east face of Steens Mountain.  The lake 
attracts anglers due to the opportunity to catch Lahontan cutthroat trout.  Visitors also enjoy camping, hiking, 
wildlife viewing, and geological sightseeing.  The recreational area also has restroom facilities with vault 
toilets (BLM Website, 2009).   
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Page Springs Campground:  Page Springs Campground is located at the base of Steens Mountain at 4,200’.  
The campground is located three miles from Frenchglen and includes 36 campsites.  The Blitzen River 
trailhead is located within the campground.  The sites have concrete picnic tables, fire rings, ADA approved 
water lines, faucets, culverts, and ADA restroom facilities with vault toilets (BLM Website, 2009).   

South Steens Campground:  The South Steens Campground is located on Steens Mountain approximately 
18 miles from Highway 205 on the south loop of the Steens Mountain Loop Road.  The campground has 36 
campsites, picnic tables, grills, restrooms with vault toilets, and running water.  The campground is located 
near Riddle Brothers Ranch.  There are also multiple hiking trails in both Little Blitzen and Big Indian 
Gorges.  A 15 spot equestrian campground is located adjacent to the main campground and includes hitching 
posts (BLM Website, 2009).   

BLM Primitive Campsites and Cabins:  There are approximately 120 primitive campsites within the 
CMPA on BLM administered land.  For those located within the CMPA but not within wilderness visitors can 
access these sites with vehicles while for those sites in the wilderness users must hike in (Haakenson, 2009).  
The primitive cabins located in the CMPA are in a state of disrepair and are typically what remains from the 
early homesteader’s cabin.  BLM does not actively manage these cabins for recreational use.  Similarly, the 
primitive campsites are not actively managed and no facilities of any type are located onsite.  Typical users 
for these sites are backpackers and hunting parties (Haakenson, 2009).   

VIEWING AREAS 
The viewing areas within close proximity of the Project include the Kiger Wild Horse Viewing Area, the 
Riddle Brothers Historic Site, the Kiger Gorge Overlook, and the East Rim Overlook.  The following 
paragraphs describe each of these viewing areas.   

Kiger Wild Horse Viewing Area:  The BLM manages approximately 100 Kiger Mustangs (BLM, 2008; 
Karges, 2010).  These horses are believed to be the direct descendants of the original horses brought to North 
America by Spaniards in the late 1500s.  The viewing area for these horses is located in the 37,000-acre Kiger 
mustang habitat area.  Trees and brush have grown somewhat in the viewing area and viewing opportunities 
may be unsuccessful (BLM Website, 2009). 

Riddle Brothers Historic Site:  The Riddle Brothers Ranch was settled in the early 1900s by three brothers 
and was purchased by BLM in 1986.  The ranch has homemade items, such as furniture and wagon wheels.  
Although the vehicle access gate is at times closed, access by foot, bicycle, or horse is permitted anytime.  
Given the rough road conditions it is recommended that a four-wheel drive vehicle is used to access the site 
(BLM Website, 2009). 

Kiger Gorge Overlook:  The overlook provides views of the glacially formed trenches on Steens Mountain 
from an elevation of 8,970 feet.  The overlook is along the shoulder of Steens Mountain Loop Road.  

East Rim Overlook: The East Rim Overlook is also located along Steens Mountain Loop Road and is south 
of the Kiger Gorge Overlook.  From the overlook, visitors can see into neighboring states (Burns Times 
Herald Website, 2010). 

Wildhorse Lake Overlook: Wildhorse Lake Overlook is located on the Steens Mountain Loop Road near the 
summit.  The overlook has a parking lot and the overlook also offers a 0.4 mile foot trail to access the summit.  
The Wildhorse Lake Trail also begins at the overlook (NW Magazine Website, 2010). 

Big Indian Overlook: The Big Indian Overlook is a viewing area which overlooks the Big Indian Gorge.  
There is not a parking lot and no amenities at the location (Franulovich, 2010). 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.7-8 

Little Blitzen Overlook: The Little Blitzen Overlook provides a view of a Little Blitzen Gorge.  A hiking 
trail begins a few miles below this overlook, near South Steens Campground (PSU Website, 2010). 

U.S. Fish and Wildlife Service 

The BLM manages approximately 60 percent of the land within Harney County.  In addition to this federal 
land management, the U.S Fish and Wildlife Service (USFWS) also manages three percent of lands within 
Harney County.  The USFWS provides oversight of the Malheur National Wildlife Refuge (MNWR) which 
encompasses an area of 187,757 acres and is located within the Project Area.  Recreation opportunities within 
the MNWR are discussed below. 

MALHEUR NATIONAL WILDLIFE REFUGE 
Malheur National Wildlife Refuge encompasses Malheur, Mud and Harney Lakes, the Blitzen Valley and the 
Double-O unit in Harney County Oregon.  MNWR was established in 1908 and is headquartered on the south 
side of Malheur Lake.  MNWR is an internationally famous wildlife and more specifically, wildlife 
observation and photography destinations with over 320 species of birds and 58 species of mammals.  
Recreation activities within the MNWR include wildlife observation, wildlife photography, scenic viewing 
opportunities, historic points of interest, hunting, fishing, interpretation, bicycling, and hiking.  Camping is 
prohibited within MNWR, but visitors have access to hotels, resorts, RV parks, and camping in the 
surrounding communities (USFWS Website, 2009).  MNWR is the only National Wildlife Refuge within 
close proximity of the Project.  Recreation on MNWR is currently managed under the Refuge’s Master plan.  
Future recreational opportunities would be managed by a Comprehensive Conservation Plan, when the Plan is 
completed in 2012.   

According to a study prepared by ECONorthwest in May 2010, the USFWS reported 59,220 non-resident 
visitor days to the MNWR in 2006, reflecting low growth of 3.6 percent compared to a decade earlier.  The 
study also states that for scenic and wildlife viewing tourists only, USFWS data shows visitor days rising 17.2 
percent from 48,134 in 1996 to 56,400 ten years later (ECONorthwest, 2010). 
 
Buena Vista Overlook:  Buena Vista Overlook is located in the MNWR and has views of the Steens 
Mountain, Blitzen Valley, Diamond Craters, Diamond Valley and portions of Diamond Lane.  This site 
contains interpretive panels and a hiking trail (USFWS Website, 2009).   

Hiking Trails 

The trails located within the Project Area are located on lands managed by multiple entities.  Therefore, 
discussion relative to trails is not separated based upon management.  Wilderness trail registration 
information recorded 2,475 visitors to Steens Mountain Wilderness (SMW) and WSRs for fiscal year 2003 
and 2,127 for 2004.  These included both day-trip and multi-day trips visits.  The actual number of visitors to 
Steens Mountain Wilderness and WSRs for the year is believed to be higher, due to the unknown rate of 
visitor compliance with voluntary wilderness registration.  Below are the trails within or near the Project Area  
Unless otherwise noted, the following information is from the Steens Mountain Wilderness and Wild and 
Scenic Rivers Plan (BLM, 2005). 

Oregon High Desert National Recreation Trail: Approximately 32.5 miles of Oregon High Desert National 
Recreation Trail traverses the MNWR, Steens Mountain Wilderness, and WSRs.  This route is not an actual 
trail but rather a corridor marked by occasional cairns.  The use on this trail is low with 12 people being 
spotted on the trails’ portion in MNWR in late July 2009.  Signage on the trail is poor and maps are hard to 
understand.  The trail is easy to lose east of Diamond.  The trail provides great diversity of scenery, as well as 
outstanding opportunities for solitude and wildlife viewing. 
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Buena Vista Trail: Buena Vista Trail is located along Buena Vista Lane within the MNWR.  The trail can be 
driven or walked, beginning at the parking area near Buena Vista Station and ending at the Buena Vista 
Overlook  

Little Blitzen Trail: The Little Blitzen Trail is approximately nine miles long.  It begins east of South Steens 
Campground then drops to Little Blitzen River, then up Little Blitzen Gorge.  The trail parallels the river and 
one spur trail exits the canyon.  Trailhead facilities include a small dirt parking area with limited parking, one 
bulletin board, and a registration box.  To reach the trail, visitors must walk 0.25 mile farther east on the 
South Steens Loop Road. 

Nye Trail: This primitive, narrow, and steep one-mile trail switchbacks 1,000 feet down the north wall of 
Little Blitzen Gorge to its intersection with Little Blitzen Trail.  The Nye Trail is located near the mid-point of 
the gorge.  No formal trailhead exists, however parking is allowed within 30 feet of Cold Springs Road 
centerline, adjacent to the beginning of the trail. 

Big Indian Trail: The Big Indian Trail is approximately nine miles long and begins at South Steens 
Campground, where a registration box is provided.  The portion of the trail to the first creek crossing is on a 
closed road presently being converted to a single-track trail.  After crossing Big Indian Creek, it follows the 
creek for nine miles.  

Wildhorse Lake Trail: This one-mile trail begins on a closed dirt road that leads to the old Wildhorse Lake 
overlook.  The trail then drops down the north wall of at the head of Wildhorse Lake Basin and leads to the 
shoreline of the lake.  The trail is extremely steep with several drop-offs.  Limited parking and a registration 
box are located at the trailhead. 

Steens Summit Trail: This 0.4-mile trail is gated and follows an old road that is closed to vehicle access.  
The trail reaches the 9,733-foot high summit of Steens Mountain and offers views of the surrounding area.  
Approximately half of the route is located within Steens Mountain Wilderness and the other half is on State of 
Oregon land.  There is limited parking at the trailhead on Wildhorse Lake Overlook Road.   

Pike Creek Trail: This two-mile trail is located on the eastern slope of Steens Mountain and runs along the 
north side of Pike Creek and finally follows up the canyon.  The road leading to the trailhead crosses private 
land and as a result the BLM has access easements to allow public use.  The trail passes through a portion of 
High Steens WSA, then enters Steens Mountain Wilderness.  The trailhead is at the end of a dirt road and has 
very limited parking.  No facilities are present at this parking area. 

Mud/Ankle Creek Trail: This 7.4-mile trail follows an unmaintained two-track dirt road and is open to 
vehicle traffic for the first mile.  At that point a small parking area and registration box are available.  
However, motor vehicle access is available to landowners and lessees who are permitted to access private 
land in the Ankle Creek area.  This route provides access to Mud Creek and Ankle Creek within Ankle Creek 
Basin.  Visitors may park within 30 feet of the road centerline for the first mile of Newton Cabin Road, and 
are encouraged to park within existing disturbed parking spurs.  Visitors may also park at South Steens 
Campground and walk 0.25 mile west on South Steens Loop Road to reach Newton Cabin Road. 

Blitzen River Trail: This four-mile trail begins at the trailhead at the south end of Page Springs Campground 
and the trail is located along the Donner und Blitzen WSR.  The trail offers access to the river and the 
trailhead has a bulletin board and trail registration box.  Camping, toilets facilities and water are available 
near the parking area at the campground. 

Wilderness Trail: Developed as a nature trail, this one-mile trail begins at Page Springs Campground.  The 
trailhead provides limited parking.  Facilities at this trailhead are limited to one brochure box.  The entire trail 
length is marked with rock cairns. 
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Scenic Byways and Auto Tours 

There are a variety of scenic byways and auto tour routes designated in the Project Area.  Details regarding 
these scenic byways and auto tours are outlined below.   

Diamond Loop Backcountry Byway: There are two places to access the 69-mile Diamond Loop Back 
Country Byway, near the town of Princeton on State Highway 78, or at the junction of State Highway 205 and 
Diamond Lane.  This Byway offers wildlife viewing opportunities, historical landmarks, and geologic 
formations (BLM Website, 2010). 

Steens Mountain Backcountry Byway: The Steens Mountain Backcountry Byway is also known as the 
Steens Mountain Loop Road.  The byway is approximately 60 miles in length and forms a loop.  This byway 
begins and ends in Frenchglen.  This byway provides access to four developed campgrounds, Kiger Gorge, 
East Rim, Big Indian Gorge, Wildhorse and Little Blitzen Gorge Overlooks, fishing at Fish Lake and along 
the Donner und Blitzen River, wildflower and wild horse viewing, and an abundance of other sightseeing or 
photography opportunities.  A high clearance vehicle or an all wheel drive vehicle is recommended for 
portions of the byway (BLM Website, 2010).   

East Steens Road/Fields-Denio Road Route:  This route covers 127 miles beginning in Burns on Highway 
78 and ending in Fields.  It is passes the eastern escarpment of Steens Mountain and the vast expanses of the 
Alvord Desert.  The road passes several hot springs, lakes, wildlife, salt flats, playas, and views of Steens 
Mountains.  (BLM Website, 2010)   

Blitzen Valley Auto Tour Route: The Blitzen Valley Auto Tour is a self-guided 42-mile auto tour that 
travels the length of Blitzen Valley.  The auto tour route starts at the MNWR headquarters and ends at P 
Ranch near Frenchglen.  The auto-tour route uses the Center Patrol Road and intersects with Diamond Lane 
and State Highway 205.  The tour takes between three to five hours to complete and travels past the historic 
Sod House Ranch, various geologic points of interest, and a variety of wildlife viewing opportunities 
(USFWS Website, 2010). 

High Desert Scenic Byway: The High Desert Scenic Byway begins at Burns, then proceeds south on 
Highway 205 and ends in the community of Fields.  The byway provides opportunities to view wide-open 
spaces and solitude.  It serves as a gateway to the Steens Mountains, Diamond Craters, Malheur Refuge, Peter 
French Round Barn and the Alvord Desert (BLM Website, 2010). 

State Recreation Sites 

The State of Oregon manages two recreation areas within the Project Area.  The Frenchglen Hotel is located 
in Frenchglen and the Round Barn is located near the intersection of the Lava Beds Road and the Diamond 
Loop Backcountry Byway.  The State of Oregon completes a recreation plan every five years.  This plan, 
called the Statewide Conservation and Recreation Plan (SCORP) provides guidance for the Land and Water 
Conservation Fund (LWCF) program and information and recommendations to guide federal, state, and local 
units of government, as well as the private sector, in making policy and planning decisions related to 
recreation.  In addition, this plan provides guidance for other Oregon Parks and Recreation Department 
(OPRD) of administered grant programs and recommendations to the Oregon State Park System programs.  
Below is greater detail on two State managed recreation areas in the Project Area. 

FRENCHGLEN HOTEL STATE PARK SITE 
The Frenchglen Hotel State Park is an eight-room hotel located in Frenchglen.  The hotel was built in the 
1920s in the architectural style of American Foursquare.  The Civilian Conservation Corp remodeled and 
added to the hotel in 1938.  Rooms are available from mid March to November.  
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ROUND BARN  
The Round Barn is located at the intersection of the Diamond Loop Backcountry Byway and the Lava Beds 
Road.  The Round Barn was constructed sometime during the 1870’s and the 1880’s as a wintertime horse 
training facility by Pete French.  Adjacent to the site on private property is a visitor center, museum, and gift 
shop (Round Barn Website, 2009).  It is estimated that 10,000 visitors come to Round Barn annually (Jenkins, 
2009). 

Harney County 

There are no recreation areas managed by Harney County within the Project Area.  However, recreation 
within Harney County is guided by the Harney County Comprehensive Plan.  The plan stipulates the 
recreation needs of the county’s residents should be satisfied while the need for park facilities would be met 
by the county.  A summary of the recreation goals identified by the County within the plan are outlined 
below.  Harney County may also promote those recreational activities that stimulate economic development. 

Private Recreational Opportunities 

Many of the recreational sites in the Project Area are located on public lands; however, there are two privately 
operated in the Project Area.  These are discussed in greater detail below. 

CRANE HOT SPRINGS 
Located west of Crane, the natural outdoor springs are the result of geothermal activity.  There are tent sites, 
recreational vehicle (RV) sites, and cabins.  Other nearby activities included rock hounding, hunting, birding, 
and hiking.  It is estimated that approximately 15 people visit the hot springs daily for an annual total of 5,475 
(Krieger, 2009). 

STEENS MOUNTAIN RUNNING CAMP 
The Steens Mountain Running Camp has operated in the Steens Mountain Wilderness Area since 1975, with 
approximately 330 runners and staff participating in one or two week-long camps to train youth for high 
altitude running each year (Yriate, 2008).  The base camp is located at 7,500 feet near Fish Lake.  The 
training sites include the Blitzen and Big Indian Gorges, Kiger Ridge, and McCoy Creek Canyon (Steens 
Mountain Website, 2009). 

3.7.4 Environmental Consequences and Mitigation  

This section describes the effects of the transmission line Alternatives, Options, and the Echanis Wind Energy 
Project on recreation resources.  

The construction and powering of the transmission line alternatives would be conducted in three phases.  
Phase I involves the installation of the transmission towers, access roads, and the stringing of a single circuit, 
i.e., three conductors (wires) along one side of the towers.  This single circuit would operate at 115 kV, but 
has the capacity to operate at 230kV.   

Phase II is the second construction phase and involves the installation of an additional 230 kV capacity line 
(three conductors) on the opposite side of the transmission tower as was installed during in Phase I.  In total, 
six conductors would be installed on the towers, three on each side.  This construction phase is to occur at 
some undetermined future date and would not include the construction of new roads or towers.  This 
construction phase would use the same laydown areas, tensioning sites, and overland routes as was used for 
Phase I.  This phase includes only the installation of transmission lines capable of transmitting 230 kV.   
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Phase III is not a construction phase, rather it involves the increase of power being transmitted as 
accomplished in Phase I from 115 kV to 230 kV.  The transmission line installed in the first phase of the 
Project is capable of transmitting this increase in power transmission.     

This analysis relies in part on studies that have evaluated how transmission lines and wind turbines affect 
recreation.  Recreational tourism occurs in the Project Area when people visit the recreation areas identified in 
Table 3.7-2, drive the scenic byways, hike the trails, and view the landscape.  The studies evaluate how the 
presence of wind farms have affected tourists who visit areas in Scotland and Walla Walla, Washington.  Few 
if any studies have been completed that analyze the effects of transmission lines on recreation.  However, 
evaluation of other recreational areas with transmission lines that traverse their respective properties offers 
insight into how transmission lines may affect recreation.   

Table 3.7-2 outlines the distance and visibility of each Alternative, Option, and the Echanis Wind Energy 
Project for each recreational site.  This provides a frame of reference for each of the Project route alternatives 
discussed below.2   

Table 3.7-2 Environmental Effects by Alternative for Recreation (miles) 

Recreation 
Area/Event 

Distance to 
Echanis 

Distance from 
closest section of 

Alternative B 

Distance from 
closest section of 
Alternative B with 
S. Diamond Lane 

Route Option 

Distance from 
closest section of 
Alternative B with 

Hog Wallow  
Route Option 

Distance from 
closest section of 

Alternative C Visibility 

Malheur National 
Wildlife Refuge 
Headquarters* 

33.5 16.5 15.2 16.5 13.2 All of the west route 
transmission line 
alternatives would 
be visible at  
locations within the 
MNWR 

Buena Vista 
Overlook 

23.8 3.5 1.4 4.0 12.9 Likely that all 
western alignments 
are visible  

Round Barn (KOP 
27) 

20.7 9.0 9.0 9.0 1.9 Alternative C 
comes within 1.9 
miles of this 
recreation site 

Frenchglen Hotel 
State Heritage Site 
(KOP 66) 

20.6 13.0 15.0 12.5 17.1 Echanis wind 
turbines are hardly 
visible. 

Riddle Brothers 
Ranch Historic Site  

14.4 16.8 16.8 16.8 16.8 Echanis wind 
turbines and all 
transmission 
alignments would 
not be visible 

Crane Hot Springs  41.3 28.9 28.9 28.9 3.0 Already located 
very close to 
existing Harney 
Electric COOP 
transmission line. 
Not anticipated to 
experience effects 

Steens Mountain 
Running Camp**  

7.1 9.4 9.4 9.4 9.4 Echanis wind farm 
is visible from the 
Fish Lake 
Campground 

Diamond Craters 20.0 3.2 3.2 3.2 7.0 Western route 

                                                           
2
 Effects due to lighting at the Echanis wind turbines (including lighting effects at nighttime) are addressed in Section 3.9.3.2 of this DEIS.   
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Table 3.7-2 Environmental Effects by Alternative for Recreation (miles) 

Recreation 
Area/Event 

Distance to 
Echanis 

Distance from 
closest section of 

Alternative B 

Distance from 
closest section of 
Alternative B with 
S. Diamond Lane 

Route Option 

Distance from 
closest section of 
Alternative B with 

Hog Wallow  
Route Option 

Distance from 
closest section of 

Alternative C Visibility 
Outstanding 
Natural Area (KOP 
11) 

alternatives would 
be relatively close 
to the southern 
border of the ONA. 
Possibly visible 

Fish Lake 
Campground (KOP 
55) 

7.1 9.4 9.4 9.4 9.4 Echanis wind farm 
is visible from the 
Fish Lake 
Campground 

Jackman Park 
Campground (KOP 
56) 

6.7 9.3 9.3 9.3 9.3 Echanis wind farm 
is visible from the 
Jackman Park 
Campground 

Kiger Wild Horse 
Viewing Area (KOP 
21) 

5.8 3.2 3.2 3.2 3.2 Turbines and 
transmission 
alternatives would 
be visible from this 
area 

Mann Lake 
Recreation Site 
(KOP 46) 

2.6 3.0 3.0 3.0 3.0 Echanis turbines 
would be visible 
from the recreation 
site 

Page Springs 
Campground (KOP 
64) 

18.0 14.2 14.9 13.7 15.7 Turbines and 
transmission 
alternatives would 
not visible from this 
area 

South Steens 
Campgrounds 

13.4 16.0 16.0 16.0 16.0 Turbines and 
transmission 
alternatives would 
not visible from this 
area 

Kiger Gorge 
Overlook Key 
Observation Point 
(KOP 58) 

5.3 8.1 8.1 8.1 8.1 Echanis wind 
turbines would be 
hard to distinguish 
from this overlook 

High Desert Scenic 
Byway 

20.0 0 0 0 11.5 Western route 
alternatives would 
cross.  Would be 
visible 

Oregon High 
Desert National 
Recreation Trail 

8.1 0 0 0 0 Alternatives B and 
C would cross  
Would be visible 

East Steens 
Road/Fields-Denio 
Road Route 

2.3 3.1 3.1 3.1 0 Echanis wind 
turbines would be 
visible. Alternative 
C route parallels 
and would be 
visible 

East Rim Overlook 
(KOP 61) 

7.8 10.5 10.5 10.5 10.5 Echanis wind 
turbines would be 
visible from this 
overlook 
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Table 3.7-2 Environmental Effects by Alternative for Recreation (miles) 

Recreation 
Area/Event 

Distance to 
Echanis 

Distance from 
closest section of 

Alternative B 

Distance from 
closest section of 
Alternative B with 
S. Diamond Lane 

Route Option 

Distance from 
closest section of 
Alternative B with 

Hog Wallow  
Route Option 

Distance from 
closest section of 

Alternative C Visibility 

Steens Mountain 
Wilderness 

1.8 4.3 4.3 4.3 4.3 Echanis wind farm 
would be visible 
from areas within 
the Wilderness 
Area.  

Steens Mountain 
Cooperative 
Management and 
Protection Area 

< 1 mile 0 0 0 0 All of the 
transmission line 
alternatives  would 
traverse a portion 
of the CMPA on 
private lands 

Blitzen Valley Auto 
Tour Route 

19.2 0 0 0 11.5 Western route 
alternatives would 
cross and South 
Diamond Lane 
Option would 
parallel.  Would be 
visible 

North Steens Loop 
Road  

5.6 8.4 8.4 8.4 8.4 Wind turbines could 
be visible from 
some sections of 
the road along the 
East Rim 

Annual Steens 
Mountain Rim Run  

6.7 9.3 9.3 9.3 9.3 Echanis wind 
turbines would be 
visible when 
running the race 

Diamond Loop 
Backcountry Byway 

13.8 0 0 0 0 Alternative B, 
Alternative C, and 
South Loop 
Diamond Option 
would parallel.  
Would be visible 

* Each of the western alternatives actually traverses MNWR, but distance is reflected as mileage to the MNWR headquarters. 

** The base camp for the running camp is Fish Lake Campground.  Therefore, the distances are synonymous with one another. 

 

The potential effects on recreation during the short-term construction phase and the long-term operational 
phase of the Project are described below.  It should be noted that a variety of project design features and best 
management practices to reduce the effects on recreation, from both the Echanis project and the transmission 
line alternatives, would be implemented as part of proposed action.  These measures are not repeated in the 
mitigation sections below, but are summarized in Chapter 2 and are listed in Appendix A. 

3.7.4.1 Alternative A – No Action 

Under the No Action Alternative, the Echanis Wind Energy Project and the associated transmission line 
alternatives would not be developed.  No impacts to recreation would occur. 
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3.7.4.2 Echanis Project Effects Common to All Action Alternatives 

PERMANENT EFFECTS  
The boundary of the Echanis site includes approximately 2,353 acres of the CMPA.  However, there would be 
no wind turbines constructed within the CMPA.  The Echanis Wind Energy Project is approximately three 
miles from Mann Lake Recreation Site, eight miles from East Rim Overlook (KOP 61), six miles from Kiger 
Wildhorse Viewing Area KOP 21 (KWVA), and seven miles from both Jackman Campground and Fish Lake 
Campground.  The visualization analysis indicates the wind turbines would be faintly visible from the 
KWVA, with the turbines being hard to distinguish on the horizon.  KOP 55 and 57 are in the vicinity of 
Jackman and Fish Lake Campgrounds and the Echanis turbines are approximately seven miles from these 
locations.  Visualization analysis reveals that Echanis would be visible at KOP 55 and the Echanis turbines 
would be difficult to identify from KOP 57.  The Echanis Project is visible but difficult to identify from Kiger 
Gorge Overlook (KOP 58) and from this point of reference the recreationist would be looking down on the 
turbines from a distance of approximately five miles.  Additionally, from the East Rim Overlook (KOP 61) 
the Echanis wind turbines would be difficult to distinguish from a distance of eight miles.  The Echanis 
Project would be prominent along the ridgeline above Mann Lake Recreation Site (KOP 46).  Travelers 
would be able to view the turbines along portions of the Fields-Denio Road.  When traveling from Frenchglen 
on Steens Mountain Loop Road the wind turbines would be barely noticeable and very small on the horizon 
from a distance of approximately 20 miles.  From the southern boundary of the Diamond Craters ONA the 
wind turbines would not be visible.  Similarly, the wind turbines would not be visible from South Diamond 
Loop Road near the middle portion of MNWR. 

Although the Little Blitzen, Mud/Ankle, Big Indian, and Nye trails are centered around the South Steens 
Campground, from which turbines would not be visible, the trails extend north and east from the campground, 
increasing the likelihood of views of turbines as hikers travel the trails. 

It is anticipated the visual quality of the trip to some visitors would decline resulting from the wind turbines, 
while some visitors would find the wind turbines interesting and would come to view the new development.  
It is expected there would be little to no change in the total number of visitors to the area if the Echanis Wind 
Energy Project was to be developed.   

The noise analysis (Section 3.17) identifies three recreational sites (Fish Lake Campground, Mann Lake 
Campground, and Jackman Park Campground) as sensitive noise receptors.  Of these three sites, the site 
closest to the wind turbines is the Mann Lake Campground.  Section 3.17 states that the increased noise level 
at Mann Lake Campground resulting from wind turbine operation (31 dBA to 38 dBA) would comply with 
local standards.  Therefore, noise impacts to recreational sites are considered acceptable.  Although no noise 
mitigation measures would be required, implementation of the Project design features specified in Chapter 2 
would reduce potential noise effects, including noise effects at recreational sites.  

TEMPORARY EFFECTS 
Temporary road closures that could potentially result in recreational impacts would not occur with 
construction of the Echanis Wind Farm.  There is an expected increase in traffic during the construction phase 
of the Echanis Project however it not anticipated to be enough to deter recreators from visiting the area.  The 
trails and areas closest to the proposed turbine locations would be most affected during construction. 

Additional temporary effects on recreation during the construction phase of Echanis could involve noise and 
visual disruption to recreation areas due to the presence of workers, equipment, vehicles, and materials.   

MITIGATION 
No mitigation is proposed for recreation resources.   
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3.7.4.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS  
Alternative B intersects South Diamond Lane east of Diamond and generally follows the road briefly then 
reconnects near the intersection of Lava Beds Road and South Diamond Lane.  The alignment follows South 
Diamond Lane then runs south to the Center Patrol Road and finally crosses Highway 205 and intersects with 
the Harney Electric Coop transmission line.   

Alternative B is 28.87 miles in length and the 150 foot ROW encompasses 525.32 acres of land.  Of this total 
ROW acreage, 343.31 acres would be located on private land, 157.97 acres are managed by BLM, and 24.05 
acres are managed by the USFWS.  Alternative B would cross 5.9 miles of the CMPA on private lands, 1.32 
miles of the MNWR, and the Oregon High Desert National Recreation Trail.  It is anticipated that the very 
few travelers on the Oregon High Desert National Recreation Trail would be affected by walking under the 
Alternative B alignment, given much of the trail currently follows existing roads in some sections.  Other 
hiking trails that could have distant views of the transmission line include the Buena Vista Trail and the group 
of trails in the southern portion of the Project area:  the Little Blitzen, Mud/Ankle, Big Indian, and Nye trails.  
Although the trails in the southern portion of the Project area are centered around the South Steens 
Campground, from which transmission lines would be not be visible, the trails extend north and east from the 
campground, increasing the likelihood of distant views of the southern end of the transmission line as hikers 
travel the trails.  Views of the transmission line are not expected to detract from the recreational experience 
because the views, if they occur at all, would be distant and intermittent along the trails.   

Alternative B would be approximately three miles from the Kiger Wildhorse Viewing Area (KWVA); despite 
this, visual simulation analysis of the area surrounding the KWVA reveals that Alternative B is visible.  
Alternative B would cross the Blitzen Valley Auto Tour Route along the portion of auto route that is located 
on Highway 205 and Alternative B would also be 4 miles from Buena Vista Overlook.  

Additionally, visitors traveling the High Desert Scenic Byway, (Highway 205) would see Alternative B when 
it crosses the Byway at KOP 72.  For those travelers using South Diamond Lane it is likely the transmission 
line would be visible near the intersection of South Diamond Lane and Lava Beds Road and remain visible 
until near the town of Diamond.   

It is anticipated the visual quality of the trip to some visitors would decline resulting from the additional 
transmission lines, however given that the Harney Electric COOP line is currently visible from or while 
accessing the developed recreation areas, it is expected there would be little to no change in the total number 
of visitors to the Blitzen Valley Auto Tour Route, the High Desert Scenic Byway, and the Buena Vista 
Overlook if Alternative B was installed.    

Improvements to existing access roads, new access roads, and overland access roads (approximately 2.19, 
0.19, and 25.68 miles, respectively) would be required for vehicle and equipment access to the transmission 
line corridor during initial construction, and for inspections, maintenance and repair of poles, insulators, and 
conductors during long-term operation.  Existing unpaved access roads would be widened and new access  
roads would be constructed across BLM and USFWS administered lands (1.41 and 0.59 miles, respectively).  
Overland access roads would be located on private land (17.53 miles), BLM administered land (7.43 miles), 
and a small amount of land administered by the USFWS (0.72 miles).  Overland access routes would have a 
single 8-foot wide travel lane and would traverse the landscape over open ground; no roadbed improvements 
would be required.  While approximately 5.90 miles of overland roads would be located on private land 
within the Steens Mountain CMPA, none of the overland roads would cross Federal land within the CMPA. 

It is expected the creation of many miles of access roads would provide increased access to areas that were 
previously inaccessible.  The public use of access roads would be determined on a case-by-case basis by the 
BLM and USFWS.  To limit new or improved recreationist accessibility into areas, all new access roads not 
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required for maintenance would be closed as appropriate and in coordination with the BLM or USFWS 
Authorized Officer.  In the event of a conflict between the applicant’s road requirements and the BLM or 
USFWS, BLM or USFWS requirements would take precedence.  For those roads where access to public lands 
can be obtained, it is expected that given these lands principal recreation use is for dispersed recreation, no 
changes to recreation resources would occur.  BLM would retain the right to decide permanent road closures 
for its land. 

TEMPORARY EFFECTS 
Temporary road closures that could potentially result in recreational impacts would not occur with 
construction of Alternative B.  Temporary effects on recreation during the construction phase of Alternative 
B, including the burying of the distribution line along the road, could involve noise and visual disruption to 
recreation areas due to the presence of workers, equipment, and materials.  It is unlikely there would be any 
effects on visitation to the developed recreation areas associated with Alternative B. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase developed recreation sites would experience similar 
temporary construction related effects as described above, including the temporary closure of roads, noise, 
and visual disruption to recreation areas due to the presence of workers, equipment, and materials.  There is 
an expected increase in traffic during the second construction phase of Alternative B however it not 
anticipated to be enough to deter recreators from visiting the area.   

MITIGATION 
No mitigation is proposed for recreation resources. 

South Diamond Lane Route Option 

PERMANENT EFFECTS  
The South Diamond Lane Route Option would be easily visible from the moment vehicles turn from Highway 
205 onto South Diamond Lane.  If travelers were to turn north onto Lava Beds Road and not complete the 
Diamond Loop Backcountry Byway they would be in direct contact with approximately five miles of 
transmission line under this option.  This option would use existing ROW when traversing the MNWR and 
place approximately three miles of transmission line within the boundaries of MNWR.  The South Diamond 
Lane Route Option would run along the South Diamond Lane portion of the Blitzen Valley Auto Tour Route 
and would be one mile from the Buena Vista Overlook.  Additionally, visitors traveling the High Desert 
Scenic Byway or Highway 205 would see South Diamond Lane Route Option when it crosses at the 
intersection of the Byway and South Diamond Lane. 

It is anticipated the visual quality of the trip to some visitors would decline resulting from the additional 
transmission lines, however given that the Harney Electric COOP line is currently visible from or while 
accessing the developed recreation areas, it is expected there would be little to no change in the total number 
of visitors to the Blitzen Valley Auto Tour Route, the High Desert Scenic Byway, and the Buena Vista 
Overlook if South Diamond Lane Option was installed.    

The South Diamond Lane Route Option would also require improvements to existing access roads, new 
access roads, and overland access roads (approximately 2.00, 0.19, and 21.29 miles, respectively).  Existing 
unpaved access roads would be widened and new access roads would be constructed across BLM and 
USFWS administered lands (1.60 and 0.59 miles, respectively).  Overland access roads would be located on 
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private land (16.65 miles), BLM-administered land (3.91 miles), and land administered by the USFWS (0.72 
miles).  Overland access roads would require no roadbed improvements.  While approximately 5.90 miles of 
overland roads would be located on private land within the Steens Mountain CMPA, none of the overland 
roads would cross Federal land within the CMPA. 

Public use of access roads would be determined on a case-by-case basis by the BLM and USFWS.  To limit 
new or improved recreationist accessibility into areas, all new access roads not required for maintenance 
would be closed as appropriate and in coordination with the BLM or USFWS Authorized Officer.  In the 
event of a conflict between the applicant’s road requirements and the BLM or USFWS; BLM or USFWS 
requirements would take precedence.  For those roads on public land where access can be obtained, it is 
expected that given these lands’ principal recreation use is for dispersed recreation, no changes to recreational 
resources would occur.  BLM would retain the right to decide permanent road closures for its land.   

TEMPORARY EFFECTS 
Temporary road closures that could potentially result in recreational impacts would not occur with 
construction of the South Diamond Land Route Option.  Temporary effects on recreation during the 
construction phase of South Diamond Lane Route Option, including the burying of the distribution line along 
the road, could involve noise and visual disruption to recreation areas due to the presence of workers, 
equipment, and materials.  It is unlikely there would be any effects on visitation to the developed recreation 
areas associated with South Diamond Land Route Option.  

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase developed recreation sites would experience similar 
temporary construction related effects as described above, including the temporary closure of roads, noise, 
and visual disruption to recreation areas due to the presence of workers, equipment, and materials.  There is 
an expected increase in traffic during the second construction phase of South Diamond Land Route Option 
however it not anticipated to be enough to deter recreators from visiting the area.   

MITIGATION 
No mitigation is proposed for recreation resources. 

Hog Wallow Route Option 

PERMANENT EFFECTS  
The Hog Wallow Route Option would cross Hog Wallow Seeding Road and may place some travelers in 
direct sight of the alignment.  The Hog Wallow Route Option would increase the overall length of Alternative 
B alignment by approximately 0.19 mile.  The Hog Wallow Route alignment crosses Highway 205 at KOP 
71; see the Aesthetic/Visual Resources discussion in Section 3.10) and intersects the Harney Electric Coop 
transmission line.  This route option crosses MNWR a half a mile south of where the Proposed Action would 
and traverses a total of 0.62 mile of MNWR.  The Hog Wallow Route Option would cross the Blitzen Valley 
Auto Tour Route along the portion of auto route that is located on Highway 205.  The Hog Wallow Route 
Option would also be 4 miles from Buena Vista Overlook.  Additionally, visitors traveling the High Desert 
Scenic Byway (Highway 205) would see the Hog Wallow Route Option when it crosses the Byway at KOP 
71. 

It is anticipated the visual quality of the trip to some visitors would decline resulting from the additional 
transmission lines, however given that the Harney Electric COOP line is currently visible from the developed 
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recreation areas, it is expected there would be little to no change in the total number of visitors to the Blitzen 
Valley Auto Tour Route, the High Desert Scenic Byway, and the Buena Vista Overlook if the Hog Wallow 
Option was installed.    

The Hog Wallow Route Option would also require improvements to existing access roads, new access roads, 
and overland access roads (approximately 2.00, 0.19, and 25.99 miles, respectively) (Table 3.14-3).  Existing 
unpaved access roads would be widened and new access roads would be constructed across BLM and 
USFWS administered lands (1.60 and 0.59 miles, respectively).  Overland access roads would be located on 
private land (17.55 miles), BLM-administered land (7.21 miles), and land administered by the USFWS (1.23 
miles).  As with Alternative B and the South Diamond Lane Route Option, overland access roads would 
require no roadbed improvements.  While approximately 5.90 miles of overland roads would be located on 
private land within the Steens Mountain CMPA, none of the overland roads would cross Federal land within 
the CMPA.     

Public use of access roads would be determined on a case-by-case basis with the BLM and USFWS.  To limit 
new or improved recreationist accessibility into areas, all new access roads not required for maintenance 
would be closed as appropriate and in coordination with the BLM or USFWS Authorized Officer.  In the 
event of a conflict between the applicant’s road requirements and the BLM or USFWS, BLM or USFWS 
requirements would take precedence.  BLM would retain the right to decide permanent road closures for its 
land.   

TEMPORARY EFFECTS 
Temporary road closures that could potentially result in recreational impacts would not occur with 
construction the Hog Wallow Route Option.  Temporary effects on recreation during the construction phase 
of Hog Wallow Route Option, including the burying of the distribution line along the road, could involve 
noise and visual disruption to recreation areas due to the presence of workers, equipment, and materials.  It is 
unlikely there would be any effects on visitation to the developed recreation areas associated with the Hog 
Wallow Route Option. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase developed recreation sites would experience similar 
temporary construction related effects as described above, including the temporary closure of roads, noise, 
and visual disruption to recreation areas due to the presence of workers, equipment, and materials.  There is 
an expected increase in traffic during the second construction phase of the Hog Wallow Route Option 
however it not anticipated to be enough to deter recreators from visiting the area.   

MITIGATION 
No mitigation is proposed for recreation resources. 

115-kV Transmission Line Option 

PERMANENT AND TEMPORARY EFFECTS 
The installation of a 115-kV transmission line would be a reduction in capacity along the same route as 
described in Alternative B and the other Options.  The 115-kV Transmission Line Option would be half of the 
capacity of the options described above.  The design and construction of the other options would be identical 
to the 115-kV Transmission Line Alternative and require the same pole height, line location, pole spacing, 
ROW widths, and access roads.  All temporary effects outlined in Alternative B, the South Diamond Lane, 
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and the Hog Wallow Route Options apply to the 115-kV Transmission Line Option, except that the temporary 
effects due to the future construction phase would not occur with the 115-kv Transmission Line Option.  

MITIGATION 
No mitigation is proposed for recreation resources. 

3.7.4.4 Alternative C – North Route 

PERMANENT EFFECTS  
Alternative C right-of-way includes 612 acres of private land, 221 acres of BLM-administered land, and three 
acres of state land.  Alternative C intersects the Diamond Loop Backcountry Byway east of the town 
Diamond and crosses this byway in four different locations.  The transmission line then separates from the 
Diamond Loop Road and runs parallel to Lava Beds Road and intersects Highway 78 near the intersection of 
Lava Beds Road and Highway 78.  The North Route would parallel the East Steens Road/Fields-Denio Road 
Route (Highway 78) for approximately ten miles and Diamond Loop Backcountry Byway for six miles.  This 
would place travelers along these two routes directly in view of the transmission line for extended periods.  In 
2008, traffic counts for Highway 78, 0.02 mile north of its intersection with Lava Beds Road was 330 cars 
daily.  Just south of this intersection (0.02 mile) average daily vehicle counts were 240 per day. 

Alternative C is relatively close to a number of developed recreation sites.  It is approximately three miles 
from both the KWVA and Crane Hot Springs, two miles from the Round Barn, parallels the East Steens 
Road/Fields-Denio Road Route for approximately ten miles, parallels the Diamond Loop Backcountry Byway 
for approximately six miles, and crosses the Oregon High Desert National Recreation Trail.  The transmission 
line traverses six miles within the CMPA on privately-owned lands and seven miles of its length would be 
within the Kiger Mustang ACEC.  The recreation portion of the Riddle and Kiger Herd Management Plan 
does not indicate the construction of a transmission alignment would create a conflict with recreation in the 
ACEC.  It is anticipated the construction of the North Route Alternative would not create a recreation conflict 
within the Kiger Mustang ACEC.  

It is expected there would be little to no conflict with area visitors given that the Harney Electric COOP line is 
currently visible at points along the East Steens Road/Fields-Denio Road Route and that visitors using the 
Diamond Loop Backcountry Byway currently view transmission lines while accessing the area.  Additionally, 
it is anticipated that the very few travelers on the Oregon High Desert National Recreation Trail would be 
minimally affected by walking under the Alternative C alignment, given much of the Oregon High Desert 
National Recreation Trail currently follows existing roads in some sections.  It is expected there would be 
little to no change in the total number of visitors to the East Steens Road/Fields-Denio Road Route, Oregon 
High Desert National Recreation Trail, and the Diamond Loop Backcountry Byway if Alternative C was 
installed.   

Other than the Oregon High Desert National Recreation Trail, hiking trails that could have distant views of 
the transmission line include the Buena Vista Trail and the group of trails in the southern portion of the 
Project area:  the Little Blitzen, Mud/Ankle, Big Indian, and Nye trails.  Although the trails in the southern 
portion of the Project area are centered around the South Steens Campground, from which transmission lines 
would be not be visible, the trails extend north and east from the campground, increasing the likelihood of 
distant views of the southern end of the transmission line as hikers travel the trails.  Views of the transmission 
line are not expected to detract from the recreational experience because the views, if they occur at all, would 
be distant and intermittent along the trails.  

New access roads and overland access roads (approximately 5.03 and 25.05 miles, respectively) would be 
required for vehicle and equipment access to the transmission line corridor during initial construction, and for 
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inspections, maintenance and repair of poles, insulators, and conductors during long-term operation (Table 
3.14-4).  New access roads would be constructed across private lands and BLM-administered lands (0.48 and 
4.55 miles, respectively).  Overland access roads would be located on both private land (17.68 miles) and 
BLM-administered land (7.37 miles).  Overland access routes would have a single 8-foot wide travel lane and 
would traverse the landscape over open ground; no roadbed improvements would be required.  Of this total, 
approximately 5.90 miles of overland roads would be located on private land within the Steens Mountain 
CMPA; however none of the overland roads would cross Federal land within the CMPA. 

Public use of access roads would be determined on a case-by-case basis with the BLM and USFWS.  To limit 
new or improved recreationist accessibility into areas, all new access roads not required for maintenance 
would be closed as appropriate and in coordination with the BLM or USFWS Authorized Officer.  In the 
event of a conflict between the applicant’s road requirements and the BLM or USFWS, BLM or USFWS 
requirements would take precedence.  BLM would retain the right to decide permanent road closures for its 
land. 

TEMPORARY EFFECTS 
Temporary road closures that could potentially result in recreational impacts would not occur with 
construction of Alternative C.  Although construction of access roads within the CMPA would conflict with 
the CMPA RMP, BLM would have discretion to build access roads for BLM administrative purposes.  Gates 
would preclude public access to private roads.  The public use of access roads would be determined on a case-
by-case basis with the BLM (Columbia Energy Partners, 2009).   

Additional temporary effects on recreation during the construction phase of Alternative C could involve noise 
and visual disruption to recreation areas due to the presence of workers, equipment, vehicles, and materials.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase developed recreation sites would experience similar 
temporary construction related effects as described above, including the temporary closure of roads, noise, 
and visual disruption to recreation areas due to the presence of workers, equipment, and materials.  There is 
an expected increase in traffic during the second construction phase of the Alternative C alignment however it 
not anticipated to be enough to deter recreators from visiting the area. 

MITIGATION 
No mitigation is proposed for recreation resources. 

115-kV Transmission Line Option 

PERMANENT AND TEMPORARY EFFECTS 
The installation of a 115-kV transmission line would be a reduction in capacity along the same route as 
described in Alternative C.  The 115-kV Transmission Line Option would be half of the capacity of 
Alternative C.  The design and construction of both the 115-kV Transmission Line Option and Alternative C 
would be identical and require the same pole height, line location, pole spacing, ROW widths, and access 
roads.  Temporary road closures that could potentially result in recreational impacts would not occur with 
construction of the 115-kV Transmission Line.  
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Additional temporary effects on recreation during the construction phase of the transmission line could 
involve noise and visual disruption to recreation areas due to the presence of workers, equipment, vehicles, 
and materials.   

MITIGATION 
The same mitigation outlined in Alternative B, the South Diamond Lane, and the Hog Wallow Route Options 
apply to the 115-kV Transmission Line Option. 

3.7.4.5 Residual effects after mitigation 

Effects remaining post mitigation would include the addition of wind turbines and transmission lines to the 
visual landscape. 

3.7.4.6 Summary Comparison of Alternatives 

The effects to recreation from development of the Echanis wind development, primary access road, and each 
alternative is compared in Table 3.7-3.  

Table 3.7-3 Summary of Effects - Recreation 

Alternative A- No 
Action 

Echanis Wind 
Energy Project 

Alternative B – West 
Route 

South Diamond Lane 
– Route Option 

Hog Wallow – Route 
Option 

Alternative C – North Route 

Under the No Action 
Alternative, the 
Echanis Wind 
Energy Project and 
the associated 
transmission line 
alternatives would 
not be developed.  
No impacts to 
recreation would 
occur. 

The Project 
boundary includes 
approximately 
2,353 acres of the 
CMPA but no wind 
turbines would be 
constructed within 
the CMPA.   

The Project would 
be most visible from 
the Mann Lake 
Recreation Site,  
Fish Lake 
campground, and 
travelers on Fields-
Denio Road.  

No road closures 
are anticipated 
during construction.   

An increase in 
traffic is expected 
during construction 
but it not 
anticipated to be 
enough to deter 
recreators from 
visiting the area.   

Hikers could have 
views of turbines 
from portions of the 
Little Blitzen, 
Mud/Ankle, Big 
Indian, and Nye 
trails. 

Noise and visual 
disruption to 

The transmission line 
would cross 5.9 miles of 
the CMPA on private 
lands, 1.32 miles of the 
MNWR, and the Oregon 
High Desert National 
Recreation Trail.   

Hikers could have distant 
and intermittent views of 
the transmission line from 
the Buena Vista Trail and 
portions of the Little 
Blitzen, Mud/Ankle, Big 
Indian, and Nye trails.   

Few travelers on the 
Oregon High Desert 
National Recreation Trail 
would be affected by 
walking under the 
transmission line since 
much of the trail currently 
follows existing roads in 
some sections.    

The transmission line 
would cross the Blitzen 
Valley Auto Tour Route 
and visitors traveling this 
route would see the line, 
however it is expected 
there would be little to no 
change in the total 
number of visitors to the 
route. 

The transmission line 
would be 4 miles from the 
Buena Vista Overlook.  

This option would use 
existing ROW when 
traversing the MNWR 
and place 
approximately 3 miles 
of transmission line 
within the boundaries 
of MNWR. 

The transmission line 
would be easily visible 
from the moment 
vehicles turn from 
Highway 205 onto 
South Diamond Lane.   

Visitors traveling the 
High Desert Scenic 
Byway or Highway 205 
would see the 
transmission line when 
it crosses at the 
intersection of the 
Byway and South 
Diamond Lane. 

The transmission line 
would run along the 
South Diamond Lane 
portion of the Blitzen 
Valley Auto Tour Route 
and would be 1 mile 
from the Buena Vista 
Overlook  

Travelers on Lava 
Beds Road would be in 
direct contact with 
approximately 5 miles 
of transmission line. 

This option would 
traverse a total of 0.62 
mile of MNWR.  

This route would cross 
Hog Wallow Seeding 
Road where it would be 
visible to travelers. 

The transmission line 
would cross the Blitzen 
Valley Auto Tour Route 
and the High Desert 
Scenic Byway on 
Highway 205, where 
the line would also be 4 
miles from Buena Vista 
Overlook.  

While approximately 
5.90 miles of overland 
roads would be located 
on private land within 
the Steens Mountain 
CMPA, none of the 
overland roads would 
cross Federal land 
within the CMPA. 

No road closures are 
anticipated during 
construction.  The 
public use of access 
roads would be 
determined on a case-
by-case basis with the 
BLM.  BLM would 
retain the right to 
permanently close 
roads on its lands. 

The transmission line intersects 
the Diamond Loop Backcountry 
Byway east of the town Diamond 
and crosses this byway in four 
different locations.   

The transmission line runs parallel 
to Lava Beds Road and intersects 
Highway 78 near the intersection 
of Lava Beds Road and Highway 
78.   

The route would parallel the East 
Steens Road/Fields-Denio Road 
Route (Highway 78 - 330 cars 
daily) for approximately 10 miles 
and Diamond Loop Backcountry 
Byway for 6 miles which would 
place travelers along these two 
routes directly in view of the 
transmission line for extended 
periods.   

The transmission line would be 
approximately 3 miles from both 
the Kiger Wildhorse Viewing Area 
and Crane Hot Springs, and 2 
miles from the Round Barn. 

The transmission line traverses six 
miles within the CMPA on 
privately-owned lands and seven 
miles of its length would be within 
the Kiger Mustang ACEC; 
however, no recreation conflicts 
are expected in these areas.  

The transmission line would cross 
the Oregon High Desert National 
Recreation Trail; however, few 
travelers on the Oregon High 
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Table 3.7-3 Summary of Effects - Recreation 

Alternative A- No 
Action 

Echanis Wind 
Energy Project 

Alternative B – West 
Route 

South Diamond Lane 
– Route Option 

Hog Wallow – Route 
Option 

Alternative C – North Route 

recreation areas 
could occur due to 
the presence of 
workers, 
equipment, 
vehicles, and 
materials during 
construction.   

The could be a 
slight increase in 
noise levels at 
Mann Lake 
Campground. 

  

 

Visitors traveling the High 
Desert Scenic Byway, 
(Highway 205) would see 
the transmission line when 
it crosses the Byway at 
KOP 72.  

The transmission line 
would be visible near the 
intersection of South 
Diamond Lane and Lava 
Beds Road and would 
remain visible until near 
the town of Diamond.  

Approximately 5.90 miles 
of overland roads would 
be located on private land 
within the Steens 
Mountain CMPA; none of 
the overland roads would 
cross Federal land within 
the CMPA.    

The public use of access 
roads would be 
determined on a case-by-
case basis by the BLM 
and USFWS. To limit 
recreationist accessibility, 
all new access roads not 
required for maintenance 
would be closed as 
appropriate, in 
coordination with the 
BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due to 
the presence of workers, 
equipment, vehicles, and 
materials.   

 

  

While approximately 
5.90 miles of overland 
roads would be located 
on private land within 
the Steens Mountain 
CMPA, none of the 
overland roads would 
cross Federal land 
within the CMPA 

The public use of 
access roads would be 
determined on a case-
by-case basis with the 
BLM.  BLM would 
retain the right to 
permanently close 
roads on its lands. 

To limit recreationist 
accessibility into areas 
via new or improved 
access roads, all new 
access roads not 
required for 
maintenance would be 
closed as appropriate 
in coordination with the 
BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due 
to the presence of 
workers, equipment, 
vehicles, and materials.  

 

To limit recreationist 
accessibility into areas 
via new or improved 
access roads, all new 
access roads not 
required for 
maintenance would be 
closed as appropriate 
and in coordination with 
the BLM or USFWS 
Authorized Officer.   

Noise and visual 
disruption to recreation 
areas could occur due 
to the presence of 
workers, equipment, 
vehicles, and materials.   

 

Desert National Recreation Trail 
would be affected by walking 
under the transmission line since 
much of the trail currently follows 
existing roads in some sections,. 
Hikers on the Buena Vista Trail 
and portions of the Little Blitzen, 
Mud/Ankle, Big Indian, and Nye 
trails could have distant and 
intermittent views of the 
transmission line.   

Approximately 5.90 miles of 
overland roads would be located 
on private land within the Steens 
Mountain CMPA; none of the 
overland roads would cross 
Federal land within the CMPA. 

Public use of access roads would 
be determined on a case-by-case 
basis with the BLM and USFWS.  
To limit new or improved 
recreationist accessibility into 
areas, all new access roads not 
required for maintenance would be 
closed as appropriate and in 
coordination with the BLM or 
USFWS Authorized Officer.   
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3.8 PUBLIC SERVICES 

3.8.1 Introduction 

A range of public services in Harney County could potentially be affected by the construction and operation 
of the proposed Project.  This section presents a brief evaluation of public service impacts.  The analysis of 
community service effects includes the following services:  law enforcement, fire protection, schools and 
education, and health care services, as the Project would be more closely associated with these services.  
Public services considered but not evaluated include water and wastewater services, trash and waste disposal, 
and utilities.  The nature of the Project would not demand these public services.  Any of these latter services 
would be provided either off-site or maintained and removed by the Project developer. 

3.8.2 Methodology 

The methodology for analyzing impacts includes evaluating conditions and potential occurrences requiring 
the attention and responses of public service providers.  The information is compiled from various sources 
including the Harney County Chamber of Commerce (HCC, n.d.), Harney County government, Harney 
District Hospital, and personal communications with local Bureau of Land Management staff, and a 
representative from Crane Rangeland Fire Protection Association.   

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to public services: 

• Housing needs for Project employees. 

• Wastewater and garbage disposal for Project crews. 

• Potential effects to school enrollment. 

• Potential for vandalism of transmission lines. 

3.8.3 Affected Environment 

For the purposes of this discussion, the physical affected environment includes Harney County, Oregon.  The 
proposed Project would be located in an area susceptible to wildfires and potential vandalism, which could 
increase the demands placed on both fire management and law enforcement in the area.  Potential increased 
demands on both education and health care services are also examined. 

3.8.3.1 Wildfire Protection Services   

The Burns Interagency Fire Zone (BIFZ) provides range and wildfire protection services for the public lands 
in Harney County, including BLM, USFWS, USFS, and Oregon Department of Forestry land.  BIFZ fire 
equipment includes bulldozers, helicopters, a single engine tanker and heavy and light fire trucks, as well as 
staff to operate the equipment.   

Private lands in the Project Area are covered by Crane Rangeland Fire Protection Association (RFPA), which 
is staffed entirely with volunteers.  Rangeland fire protection associations are authorized by the Oregon 
Legislature to fill a gap in protection for portions of the state that are not located within a rural fire protection 
district or a forest protection district.  Some areas within the Project Area may have dual protection for wild 
land fires (both BIFZ and Crane RFPA) and there is a mutual aid agreement between the two organizations.  
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Crane RFPA equipment includes approximately 10 tanker trucks, primarily retired trucks from the 
Department of Forestry, and several personal pickup trucks outfitted with 100 to 250 gallon tanks (depending 
on the size of the pickup truck) and hose reels.  They currently have more tanks available than pickup trucks 
(J Dorroh, pers. comm., 2009).   

While there are no responders in Harney County specifically assigned to infrastructure fires (e.g. transmission 
lines or towers), most fires that begin as an electrical fire would quickly become a wildfire, in which case the 
BIFZ would respond on public lands and Crane RFPA would respond on private lands.  The BIFZ’s role in 
such an event would entail suppressing the wildfire and protecting the rest of the infrastructure from wildfire, 
as best as possible.  The BIFZ however is not trained to provide electrical fire suppression to the 
infrastructure, and that portion of the fire would be allowed to go out on its own, or would already be gone by 
the time the first responders arrived on the scene (D. Ridenhour, pers. comm., 2009).   

Crane RFPA has about 200 members, with annual dues ranging between $50 and $100 per year, depending on 
other outside donations.  Association members receive services for free, and non-members receive a bill based 
on both man-hours and the number of trucks required to suppress the fire.  The RFPA tanker trucks are 
located on various members’ land throughout the RFPA service area for easier access (J Dorroh, pers. comm., 
2009).   

3.8.3.2 Law Enforcement Services   

Law enforcement in unincorporated Harney County is provided by the Harney County Sheriff’s Office, which 
consists of a sheriff and three deputy officers.  Both Burns and Hines have their own police departments.  The 
Burns Police Department includes a chief and four patrolmen, while the Hines Police Department has a chief, 
a patrolman, and reserves.  Further the Oregon State Police (OSP) has a local force consisting of a sergeant, 
two traffic officers, and two game officers.  BLM and MNWR have law enforcement officers who enforce 
federal regulations on federal lands.  The Burns Paiute Reservation also has its own police force (HCC, n.d.).  

3.8.3.3 Educational Services   

Ten separate school districts provide public education in Harney County, with Harney Educational Services 
District (ESD) providing many specialized services to all of these school districts.  There are schools scattered 
throughout the county, with some located in the population centers of Burns and Hines, while other one- and 
two-room schools are located in the rural remote areas within Harney County (HCC, n.d.).  

3.8.3.4 Health Care and Emergency Response Services 

Harney District Hospital in Burns, serves the entire county, with a capacity of 25 beds.  It offers a full 
spectrum of services, many offered locally and others by visiting providers.  Ambulance services, including 
AirLink Critical Care from Bend and Life Flight from Boise for patients requiring helicopter or aircraft 
transportation, and other emergency medical services are also provided by the Harney District Hospital 
(HDH, n.d.; Small & Rural Hospital Summit 2009).  Harney County Sheriff’s Office also has a search and 
rescue component (Harney County Sheriff 2010).   

3.8.4 Environmental Consequences and Mitigation  

Potential impacts during construction arise primarily from the presence of the construction workforce and 
equipment in the region.  During operations, public service effects are based on the size of the operations 
workforce and indirect employment in the region, as well as the operating requirements of the transmission 
line.  The Project Area is located in a region susceptible to large-scale wildfires.  The biggest two risks of fire 
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for the transmission line right-of-way (ROW) and the Echanis wind power generation facility are catastrophic 
failure of transmission line and wind power equipment and lightning strikes.   

The potential effects on public services during the short-term construction phase and the long-term 
operational phase of the Project are described below.  It should be noted that a variety of project design 
features and best management practices to reduce the effects on public services, from both the Echanis project 
and the transmission line alternatives, would be implemented as part of proposed action.  These measures are 
not repeated in the mitigation sections below, but are summarized in Chapter 2 and listed in Appendix A. 

3.8.4.1 Alternative A – No Action 

Under the No Action Alternative, there would be no increase in the demand for public services.  Demand for 
services would be affected by population and development trends that are independent and unrelated to the 
proposed Project. 

3.8.4.2 Echanis Project Effects Common to All Action Alternatives 

The Echanis Wind Energy Project would involve the construction and operation of 40 to 69 wind turbines on 
a 10,500 acre privately owned site in rural Harney County.  The proposed wind turbines would be arranged in 
multiple “strings” placed along several exposed ridgelines on the site.  The Project would include several 
miles of 34.5-kV underground power collection cables to connect the turbine strings to a new 100-foot by 
200-foot substation located near the center of the site.  A 24-foot by 48-foot operations and maintenance 
(O&M) building would be located next to the substation.  An existing access road that currently connects the 
site to Ham Brown Lane and South Diamond Lane would be widened, improved, and extended to the new 
substation on the site.  The existing access road is located exclusively on private property and would be 
improved with the knowledge and consent of the underlying land owners.  Additional service roads would be 
located on the site to provide access between the operations and maintenance building, wind turbines, and 
other wind energy related facilities on the site. 

PERMANENT EFFECTS 
Operation and maintenance, including the necessary vegetation management would involve increased activity 
along the line by employees and contractors, slightly increasing the potential for fire.  No additional 
permanent BLM or USFWS staff would be required.  No additional personnel or equipment would be 
required for fire protection services with the addition of the Project.  There is no notable permanent effect to 
wildfire protection services. 

The incidence of vandalism of the wind farm facilities is expected to be a rare occurrence, given the 
remoteness of the Project Area and limited public access to the proposed developments.  To limit new or 
improved recreationist accessibility into areas, all new service roads not required for maintenance would be 
closed as appropriate and in coordination with the BLM or USFWS Authorized Officer.  Further, the 
temporary relocation of non-local construction and operational professionals is not expected to increase 
unlawful behavior in Harney County.  Therefore, no additional law enforcement demands are expected to be 
generated by the Project.   

During the operational phase an increased need for emergency and health care services is unlikely.  The 
existing emergency services are expected to be adequate to meet the demands. 

TEMPORARY EFFECTS 
During the construction period for the Project the weather could be hot and dry, with increased danger of fire.  
At such times the potential for fire is high.  The potential could increase even more with the increased use of 
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vehicles and other motorized equipment.  The addition of construction workers in the area is another source of 
increased fire danger.  During the fire season, certain construction activities would be either restricted or 
prohibited, which could limit the timing of those construction activities.  This Project would be subject to 
state, county, and federally enforced laws, ordinances, rules, and regulations that pertain to prevention and 
suppression of wildfires.  Temporary effects to wildfire protection services could occur if sparks from 
equipment used during construction ignite.  The Project applicant proposes several project design features 
(PDFs) to reduce these potential fire hazards, which are described in Appendix A.   

Approximately one-quarter (around 25 employees) of the Echanis construction staff is expected to be local 
hires.  The non-local construction workforce for the Project is not expected to relocate with their families, so 
the number of school-aged children in the area is not expected to increase during construction.  There are no 
notable permanent or temporary effects to school and educational services.   

During the operational phase an increased need for emergency and health care services is unlikely, but during 
construction there could be an increased need for emergency and health care services in the event of an injury 
accident.  However, as accidents are assumed infrequent, the existing emergency services are expected to be 
adequate to meet any slight additional demands.  

Overall, the effect of the Project on community services would be minimal.  Implementation of the proposed 
PDFs described in Appendix A would further reduce effects of the Project. 

3.8.4.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 
Operation and maintenance, including the necessary vegetation management would involve increased activity 
along the line by employees and contractors, slightly increasing the potential for fire.  Effects would be 
minimal however, as the West Route would have managed vegetation and adequate vehicular access, as long 
as the developer continues to maintain the vegetation within the ROW and the access and service roads.  No 
additional permanent BLM or USFWS staff would be required.  No additional personnel or equipment would 
be required for fire protection services with the addition of the Project.  There is no notable permanent effect 
to wildfire protection services under this alternative. 

The incidence of vandalism of the transmission lines is expected to be a rare occurrence, given the remoteness 
of the Project Area and limited public access to the proposed developments.  To limit new or improved 
recreationist accessibility into areas, all new service roads not required for maintenance would be closed as 
appropriate and in coordination with the BLM or USFWS Authorized Officer.  No additional law 
enforcement demands are expected to be generated by the Project during the operational phase.  Permanent 
effects would be minimal.  

There are no notable permanent effects to school and educational services.   

During the operational phase an increased need for emergency and health care services is unlikely.  The 
existing emergency services are expected to be adequate to meet the demands. 

TEMPORARY EFFECTS 
During the construction period for the Project the weather could be hot and dry, with increased danger of fire.  
At such times the potential for fire is high.  The potential could increase even more with the increased use of 
vehicles and other motorized equipment.  The addition of construction workers in the area is another source of 
increased fire danger.  During the fire season, as determined by the State of Oregon, certain construction 
activities would be either restricted or prohibited, which could limit the timing of those construction activities.  



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.8-5 

This Project would be subject to state, county, and federally enforced laws, ordinances, rules, and regulations 
that pertain to prevention and suppression of wildfires.  Temporary effects to wildfire protection services 
could occur if sparks from equipment used during construction of the transmission line, access roads, 
interconnection stations, and substation made contact with combustible material.  The Project applicant 
proposes several PDFs to reduce these potential fire hazards, which are described in Appendix A.    

The incidence of vandalism to the transmission lines is expected to be a rare occurrence, given the remoteness 
of the Project Area and limited public access to the proposed developments.  To limit new or improved 
recreationist accessibility into areas, all new service roads not required for maintenance would be closed as 
appropriate and in coordination with the BLM or USFWS Authorized Officer.  Further, the temporary 
relocation of non-local construction professionals is not expected to increase unlawful behavior in Harney 
County.  Therefore, no additional law enforcement demands are expected to be generated by the Project 
during the construction phase. 

Approximately one-half (around 50 employees) of the transmission line construction staff is expected to be 
local hires (Kane/Norling, pers. comm.).  The non-local construction workforce for the Project is not expected 
to relocate with their families, so the number of school-aged children in the area is not expected to increase 
during construction. 

During construction there could be an increased need for emergency and health care services in the event of 
an injury accident.  However, as accidents are assumed infrequent, the existing emergency services are 
expected to be adequate to meet any slight additional demands.   

Overall, the effect of the Project on community services would be minimal.  Implementation of the proposed 
PDFs described in Appendix A would further reduce effects of the Project. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, temporary construction related effects would be the 
same as those described above, where the overall effect of the Project on community services would be 
minimal, and implementation of the proposed PDFs described in Appendix A would further reduce effects of 
the Project. 

South Diamond Lane Route Option   

The effects for this option are the same as discussed in Alternative B – West Route, including the future 
construction phase to upgrade to a 230-kV transmission line.  Implementation of the proposed PDFs described 
in Appendix A would further reduce effects of the Project. 

Hog Wallow Route Option 

The effects for this option are the same as discussed in Alternative B – West Route, including the future 
construction phase to upgrade to a 230-kV transmission line.  Implementation of the proposed PDFs described 
in Appendix A would further reduce effects of the Project. 

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
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Diamond Lane and Hog Wallow Route Options.  The only difference between the 115-kV Transmission Line 
Option and the others described above is the full build-out of this design option would have one 115-kV 3-
conductor circuit instead of two.  The line location, pole heights, pole spacing, ROW widths, construction 
methods, interconnection points, and access requirements would be the same as for Alternative B and the two 
route options described above.   

PERMANENT AND TEMPORARY EFFECTS 
The permanent and temporary effects of this design option would be similar to Alternative B.  The only 
notable differences between this design option and others is this option would not require a second round of 
construction to add an additional 230-kV circuit, nor would equipment upgrades be required at the 
interconnection station adjacent to the HEC line.  This option would have lower overall temporary 
construction related effects such as potentially increased emergency services needs (fire, medical, police) due 
to the presence of workers and equipment.  Ongoing operations and maintenance activities would be the same 
as described for Alternative B.  Implementation of the proposed PDFs described in Appendix A would further 
reduce effects of the Project. 

3.8.4.4 Alternative C – North Route 

The effects for this option would be similar to those discussed for Alternative B – West Route, except that 
more construction workers on site for Alternative C could slightly increase the demand for public services 
such as law enforcement and fire protection, in comparison to Alternative B – West Route. 

PERMANENT EFFECTS 
Operation and maintenance, including the necessary vegetation management, would involve increased activity 
along the line by employees and contractors, slightly increasing the potential for fire compared to Existing 
Conditions.  Alternative C – North Route would require more poles than the Alternative B – West Route and 
a second, parallel, north-south transmission line.  Although these additional project components could slightly 
increase the potential for increases in demand for public services, such as law enforcement and fire protection, 
effects are expected to be similar to with Alternative B – West Route.  Effects would be minimal and there 
would be no notable permanent effect to wildfire protection services under this alternative. 

The incidence of vandalism of the transmission lines is expected to be a rare occurrence, given the remoteness 
of the Project Area and limited public access to the proposed developments.  No additional law enforcement 
demands are expected.   

There are no notable permanent effects to school and educational services.   

During the operational phase an increased need for emergency and health care services is unlikely.  The 
existing emergency services are expected to be adequate to meet the demands.   

TEMPORARY EFFECTS 
During the construction period the potential for fire is expected to be high.  The potential could increase even 
more with the increased use of vehicles and other motorized equipment.  The addition of construction workers 
in the area is another source of increased fire danger.  During the fire season, as determined by the State of 
Oregon, certain construction activities would be either restricted or prohibited, which could limit the timing of 
those construction activities.  This Project would be subject to state, county, and federally enforced laws, 
ordinances, rules, and regulations that pertain to prevention and suppression of wildfires.  Temporary effects 
to wildfire protection services could occur if sparks from equipment used during construction of the 
transmission line, access roads, interconnection stations, and substation made contact with combustible 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.8-7 

material.  The Project applicant proposes several PDFs to reduce these potential fire hazards, which are 
described in Appendix A.   

The incidence of vandalism of the transmission lines is expected to be a rare occurrence, given the remoteness 
of the Project Area and limited public access to the proposed developments.  No additional law enforcement 
demands are expected to be generated by the Project during the construction phase. 

The temporary effects of the Project on education and school services would be minimal, as construction 
would bring a short-term increase in population, few of which are likely to be school-age children.  
Approximately one-half (around 50 employees) of the transmission line construction staff is expected to be 
local hires (Kane/Norling, pers. comm.).  The non-local construction workforce for the Project is not expected 
to relocate with their families, so the number of school-aged children in the area is not expected to increase 
during construction.   

During construction there could be an increased need for emergency and health care services in the event of 
an injury accident.  However, as accidents are assumed infrequent, the existing emergency services are 
expected to be adequate to meet any slight additional demands.   

Overall, the effect of the Project on community services would be minimal.  Implementation of the proposed 
PDFs described in Appendix A would further reduce effects of the Project. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, similar temporary construction related effects would 
be experienced as described above, where the overall effect of the Project on community services would be 
minimal, and implementation of the proposed PDFs described in Appendix A. 

115-kV Transmission Line Option 

The only difference between the 115-kV Transmission Line Option and Alternative C described above is that 
the full build-out of this design option would have one 115-kV 3-conductor circuit instead of two.  The line 
location, pole heights, pole spacing, ROW widths, construction methods, interconnection points, and access 
requirements would be the same as for Alternative B and the two route options described above. 

PERMANENT AND TEMPORARY EFFECTS 
The permanent and temporary effects of this design option would be similar to Alternative C.  The only 
notable differences between this design option and others is that this option would not require a second round 
of construction to toad an additional 230-kV circuit, nor would equipment upgrades be required at the 
interconnection station adjacent to the HEC line.  This option would have lower overall temporary 
construction related effects such as potentially increased emergency services needs (fire, medical, police) due 
to the presence of workers and equipment.  Ongoing operations and maintenance activities would be the same 
as described for Alternative C.  Implementation of the proposed PDFs described in Appendix A would further 
reduce effects of the Project.  

3.8.4.5 Residual Effects after Mitigation 

There would be no anticipated residual effects to public services after mitigation measure have been 
implemented.   
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3.8.4.6 Summary Comparison of Alternatives 

The effect to public services from development of the Echanis wind development, primary access road, and 
each alternative is summarized in Table 3.8-1.   

Table 3.8-1 Summary of Effects – Public Services  

 Alternative B 

 
Alternative A 

No Action Echanis 
West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Wildfire 
Protection 
Services 

No increase in 
demand 
anticipated.   

Demand would 
be affected by 
population and 
development 
trends that are 
independent and 
unrelated to the 
proposed 
Project. 

 

Increased use 
of vehicles and 
other 
motorized 
equipment 
during hot dry 
weather could 
increase the 
risk of fire. 

 

Increased risk of fire 
during construction 
when weather is hot 
and dry.   

  

Same as 
Alternative B - 
West Route.  

 

Same as 
Alternative B - 
West Route.  

 

Same as Alternative B  
- West Route.  

 

Law Enforcement 
Services 

Same as above. No effect No effect No effect No effect No effect 

Educational 
Services 

Same as above. No effect No effect No effect No effect No effect 

Health Care and 
Emergency 
Response 
Services 

Same as above. No effect No effect No effect No effect No effect 
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3.9 VISUAL RESOURCES 
Visual resources, as defined by the BLM, are the visible physical features of a landscape (e.g., land, water, 
vegetation, animals, structures, and other features).  All land has inherent visual values that warrant different 
levels of management.  Aesthetic judgment, especially related to landscape views, is often considered 
subjective.  Over the past 30 years, the BLM has developed, refined, and implemented visual analysis and 
management systems that provide a tool for assessing visual qualities of the landscape in objective terms.  
Visual assessment of the landscape using these tools establishes identifiable, consistent qualities that can be 
described and measured.  For the BLM, the Visual Resource Management (VRM) methodology has been 
developed to evaluate scenic resources under its jurisdiction and to develop management objectives for those 
resources.  Using the BLM’s VRM methodology, this section describes the Visual Resources within the 
Project Area, the expected effects of the Project on those resources, and the proposed mitigation measures for 
visual resources. 

3.9.1 Applicable Regulations 

NEPA sets forth a policy to “…assure for all Americans…esthetically pleasing surroundings…” (Section 
101(b)) and to use “a systematic, interdisciplinary approach which will ensure the integrated use of 
environmental design arts in the planning and decision making [for a project]” (Section 102).  As a Federal 
land-management agency, BLM is charged with managing the scenic resources of public lands through the 
Federal Land Policy and Management Act of 1976 as amended (FLPMA).  Section 102(8) of the FLPMA 
declares the policy that, in combination with other values, public land will be managed to protect the quality 
of scenic values and, where appropriate, preserve and protect certain public land in its natural condition.  
Federal land within the Steens Mountain Cooperative Management and Protection Area (CMPA) is also 
managed under the Steens Mountain Cooperative Management and Protection Act of 2000 (Steens Act), 16 
U.S.C. § 460nnn to 460nnn-122.  To meet visual resource objectives, BLM developed the VRM 
methodology, which is a systematic way to evaluate and compare the potential visual effects of the different 
alternatives and options of this Project.  This visual resources analysis applies the BLM’s VRM methodology 
to evaluate the potential visual effects of the Project. 

Once effects are identified, visual design techniques are applied to ensure surface-disturbing activities and 
structures are in harmony with their surroundings.  Guidelines for identification of visual resource inventory 
classes on public land are contained in BLM Manual Handbook H-8410-1, Visual Resource Inventory (USDI 
1986).  Establishment of visual resource management classes on public land is based on evaluation of the 
landscape’s scenic qualities, public sensitivity toward the landscape, and visibility of the landscape from 
travel routes or observation points.  The VRM classes for BLM land crossed by this Project were established 
through Three Rivers RMP (USDI 1991), Andrews Management Unit (AMU) ROD/RMP and Steens 
Mountain CMPA ROD/RMP (USDI 2005a/2005b).  The VRM class objectives in these planning areas and 
which encompasses the Project Area are managed through application of BLM Manual Handbook H-8431-1, 
Visual Resource Contrast Rating.   

The Proposed Action (Alternative B – West Route), its two route options (Hog Wallow and South Diamond 
Lane), and its 115-kV Transmission line option cross federal lands managed by the BLM and USFWS as well 
as private lands.  Alternative C (North Route) and its 115-kV Transmission line option crosses federal lands 
managed by the BLM, state lands, and private lands.  The Proposed Action would cross the Malheur National 
Wildlife Refuge (MNWR) managed by the USFWS.  Visual resources are not specifically managed by the 
USFWS other than to provide opportunities for the public to engage in recreational wildlife viewing and to 
conserve the natural habitat of the refuge for migratory birds and other wildlife.  In addition to the Refuge, the 
private and state lands are not managed with a system or methodology to assess the visual effects to the 
existing landscape.  While BLM methodology does not apply to non-Federal lands, the VRM methodology 
was used – for consistency -to assess potential visual effects for the entire Project Area and its alternatives. 
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3.9.1.1 Methodology 

This section describes the methodology used for developing an inventory of visual resources within the 
affected environment by using the BLM’s VRM methodology.   

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to visual resources: 

• Potential effects to tourism and recreation from an altered viewshed. 

• Simulations of the following: 

− Effects of blinking lights on the wind turbines, if applicable. 

− Moving simulations of the wind turbines and transmission line.  

− Nighttime views of the Project facilities. 

• Potential effects to the Project Area viewshed, including the following areas: 

− Buena Vista Butte 

− Steens Mountain 

− CMPA 

− Kiger Wild Horse viewing area 

− Diamond Loop Back Country Byway 

− Kiger Gorge 

− Other recreational areas 

Several comments concerning visual resources are referred to other sections of this document.  Readers 
seeking information concerning potential effects to tourism and recreation from altered viewsheds should also 
review Section 3.7, Recreation.  The visual analysis does include simulations taken from areas where 
recreators and tourists would travel or recreate. 

Simulations of blinking lights on wind turbines, wind turbine movement, and nighttime views were not 
prepared, but effects from these proposed Project operations were considered in this section.  This section also 
includes an analysis of Project effects to visual resources as viewed from all areas mentioned in the scoping 
report. 

3.9.1.2 VRM Methodology - Inventory 

The BLM’s VRM methodology is composed of two stages:  inventory and analysis.  An inventory has been 
completed for the Project Area that is on BLM land as noted in the Three Rivers RMP (USDI 1991), Andrews 
Management Unit (AMU) ROD/RMP and Steens Mountain CMPA ROD/RMP (USDI 2005a/2005b).  Figure 
3.9-1 is a Visual Resource Management map.  Under the BLM methodology three factors are considered in 
developing the inventory:  scenic quality rating, sensitivity level and distance zones (USDI, 1980, 1984, 
1986).  Through the inventory process, landscape units are assigned one of four visual resource inventory 
classes.  Class I is assigned to all special areas where the current management situations requires maintaining 
a natural environment essentially unaltered by man.  Classes II, III, and IV are assigned based upon a 
combination of factors that include scenic quality, sensitivity level, and distance zones.  The classes and their 
associated BLM management objectives are as follows: 
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• Class I:  The objective of this class is to preserve the existing character of the landscape.  The class 
provides for natural ecological changes; however, it does not preclude very limited management activity.  
The level of change to the characteristic landscape should be very low and must not attract attention. 

• Class II:  The objective of this class is to retain the existing character of the landscape.  The level of 
change to the characteristic landscape should be low. Management activities may be seen, but should not 
attract the attention of the casual observer.  Any changes must repeat the basic elements of form, line, 
color, and texture found in the predominant natural features of the characteristic landscape. 

• Class III:  The objective of this class is to partially retain the existing character of the landscape.  The 
level of change to the characteristic landscape should be moderate.  Management activities may attract 
attention but should not dominate the view of the casual observer.  Changes should repeat the basic 
elements found in the predominant natural features of the characteristic landscape. 

• Class IV:  The objective of this class is to provide for management activities which require major 
modifications of the existing character of the landscape.  The level of change to the characteristic 
landscape can be high.  These management activities may dominate the view and be the major focus of 
viewer attention.  However, every attempt should be made to minimize the impact of these activities 
through careful location, minimal disturbance, and repeating basic elements. 

The inventory for the North Steens Project involved identifying the existing BLM visual classes on BLM 
lands and identifying visual resources within private lands and assigning them to inventory classes.  The 
process of identifying visual resources has four steps, including Scenic Quality Evaluation; Sensitivity Level 
Analysis; Delineation of Distance Zones; and Visual Resource Classes and Objectives.  The methodology for 
the inventory phase followed the “BLM Handbook H-8410-1, Visual Resource Inventory” and is included in 
the appended Visual Resources Technical Report (Appendix D).  While BLM methodology does not apply to 
non-Federal lands, the VRM methodology was used for the entire Project Area to provide a consistent method 
of assessing potential visual effects for the Project alternatives.  When applicable, the existing VRM Class 
was utilized for areas that had previously been surveyed by the BLM.  For the purposes of this Project, the 
most appropriate Visual Resource Classification for the BLM lands nearest to a KOP was used for lands not 
managed by the BLM and that lacked a VRM classification.   

Data collected included U.S. Geological Survey quadrangle maps, Google Earth maps, aerial photographs, 
surface photographs, Project maps, and maps of existing BLM lands and Visual Resource classes.  These 
items were utilized to analyze vegetation types, land uses, and regional topography.  Fieldwork consisted of 
driving and walking Project Areas to qualitatively determine the visibility of the proposed transmission lines, 
turbines, and other facilities from residences, major roads, recreational areas, and potential sensitive views. 

Scenic Quality Evaluation 

The Scenic Quality Evaluation is a measure of the visual appeal of a tract of land.  Consistent with BLM 
Manual 8410-1, public lands are given an A, B, or C rating based on the apparent scenic quality determined 
by seven visual qualities:  landform, vegetation, water, color, influence of adjacent scenery, scarcity (common 
vs. rare), and cultural modifications (changes made by humans).  All but the cultural modifications (changes 
made by humans) are scored on a scale of 5 to 1 with a 5 representing the most dramatic visual presence and 1 
the least.  Cultural modifications are scored on a scale from 2 to 4 based upon their ability to harmonize or 
detract from the surrounding landscape.  Those areas with the most variety and most harmonious composition 
have the greatest scenic value.  Scores given to each visual quality reflect the evaluator’s overall impression 
of the area and range from a high of more than 19 (an A-rating), to a mid-range of 12-19 (B-rating), or may be 
as little as 11 (C-rating).   
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Figure 3.9-1 Visual Resource Management. 
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Sensitivity Level Analysis 

This analysis measures public concern for scenic quality.  Consistent with BLM Manual 8410-1, public lands 
are assigned a high, medium, or low sensitivity level by analyzing the various indicators of public concern, 
including type of users, amount of use, public interest, adjacent land uses, special areas, and other factors.   

The types of users in the Project Area include residents and workers on the ranches, residents of the towns of 
Frenchglen, Crane, Diamond, and Princeton, and travelers on the various scenic byways, and recreators to the 
Steens Mountain Wilderness Area, Malheur Refuge, and other facilities in the area.  Recreators in the Project 
Area would have a high visual sensitivity, whereas travelers through the area would have a lower visual 
sensitivity because of the shorter viewing times and engagement in driving.  The amount of use of the Project 
Area is seasonally driven for recreators with visitation occurring predominately between March and October.  
The Project Area is also of interest to the Burns Paiute Tribe who attach cultural significance to natural 
landscape components.  Other factors to consider are the number and diversity of human-made objects in the 
landscape, including the existing transmission lines, roads, grazed and irrigated land, and structures associated 
with the ranches and the towns.   

Delineation of Distance Zones 

The delineation of a distance zone involves identifying the Project Area’s relative visibility from travel routes 
or observation points.  These distance zones are “foreground-middle ground,” “background,” and “seldom 
seen.”  As defined by BLM criteria, the foreground-middle ground zone is an area less than 3 to 5 miles away 
from viewers and the background zone is an area between 5 to 15 miles away.  Areas that are not in the 
foreground-middle ground or background zones are in the seldom seen zone.  Key Observation Points (KOPs) 
represent the basic building block of the BLM’s VRM methodology.  KOPs, or the specific points with views 
of the Project, were identified based upon areas of high visual sensitivity, angle of observation, number of 
viewers, public access, length of time the project is in view, relative project size, season of use, and light 
conditions. 

KOPs were utilized to illustrate the characteristic landscape types found at significant viewpoints of the 
Project Area.  The VRM process of Scenic Quality Evaluation was utilized to describe the visual attributes of 
the area and assign a visual resource class to private lands visible from KOPs.  Each KOP is summarized in 
Tables 3.9-2 through 3.9-6.  Figure 3.9-2 shows the location of each KOP point.  The KOPs were taken from 
the major access roads and publically accessible routes with views to the Project Area.   

3.9.1.3 VRM Methodology – Analysis 

The analysis stage involves determining whether the potential for visual effects from proposed surface-
disturbing activities or developments would meet the management objectives established for the area, or 
whether design techniques would be applied to ensure that surface-disturbing activities are in harmony with 
their surroundings.  The principal measure for assessing Project construction and operation effects to visual 
resources lies in the BLM’s use of a “contrast rating.” A visual contrast rating entails comparing Project 
features with the major features in the existing landscape using the basic design elements of form, line, color, 
and texture.  The steps in the contrast rating process are outlined in the BLM Manual H-8431 – Visual 
Resources Contrast Rating.”  The analysis stage is described below. 
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Figure 3.9-2 KOP Points 
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KOP Contrast Ratings  

To evaluate potential visual effects, contrast ratings are assigned to each view by considering the following 
factors: distance, angle of observation, length of time Project is in view, relativity to size or scale, season of 
use, light conditions, recovery time, spatial relationship, and atmospheric conditions.  The degree of visual 
change is measured through a contrast rating established in the BLM VRM Manual 8431.  Contrast ratings are 
noted as being none, weak, moderate, and strong depending on the degree of change.  Contrast created by the 
Project is rated as follows: 

Strong:   The contrast demands attention and would not be overlooked by the average observer, and is 
dominant in the landscape. 

Moderate:  The contrast begins to attract attention and begins to dominate the characteristic landscape. 

Weak:   The contrast can be seen but does not attract attention. 

None:  The contrast is not visible or not perceived. 

Comparison with Visual Resource Class Objectives 

A contrast rating is provided for each of the KOPs to assist in determining whether Project features meet the 
VRM objectives.  The projected level of contrast is compared to acceptable levels of contrast for the visual 
resource class of the view as described in the existing conditions.  The four levels of contrast are established 
in BLM Manual 8431 Appendix 2 and roughly correspond to the Visual Resource Class Objective (I, II, III, 
IV).  This means that a strong contrast rating may be acceptable in a Class IV area and probably would be 
acceptable in a Class III area.   

Class I: Acceptable contrasts are primarily natural ecological changes. 

Class II: Contrasts may be seen but should not attract the attention of the casual observer. 

Class III: Contrasts may attract attention but should not dominate the view of the casual observer. 

Class IV: Contrast may dominate the view and be the major focus of viewer attention. 

As previously noted the BLM Visual Resource Class Objectives would not apply to visual resources located 
on private land that are affected by the Project, however the BLM methodology was used for all areas of the 
Project to consistently address visual effects for the entire Project Area and its alternatives.. 

Effect Levels 

Effect classifications are based upon BLM Manual 8431 and are classified as high, moderate, or low based on 
the degree of contrast of the Project compared to the acceptable level of contrast for that visual resource class.  
The following effect levels are used:  

High: Contrast from the Project is substantially greater than acceptable. 

Moderate: Contrast is somewhat greater than acceptable for the visual resource class. 

Low:  Contrast is acceptable for the visual resource class. 

No effect: Visual contrast is imperceptible. 
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3.9.2 Affected Environment 

Situated in southeastern Oregon near the rural communities of Diamond, and New Princeton, the Project Area 
is characterized by its remote, relatively undeveloped landscape.  Most of the Project Area is exceptionally 
rural with small communities separated by ranch complexes and undeveloped land managed by the BLM, 
USFWS, and the Oregon Department of State Lands.  The Project Area encompasses a rich variety of 
landscapes ranging from rolling agricultural valleys incised by eroded canyons and volcanic uplifts 
surrounding rugged mountainous terrain.  The topography is further distinguished by the dramatic peaks of 
the Steens and Riddle Mountains.  The nearly 10,000 ft. peak of Steens Mountain and the surrounding Steens 
Mountain Cooperative Management and Protection Area divides the Project into distinctive areas.  To the 
west of the mountains the landscape is characterized primarily by valley devoted to livestock grazing and 
agricultural separated by smaller volcanic uplifts.  An expansive wetland and the MNWR separate the 
community of Frenchglen from the more rugged terrain to the northeast.  To the east of the Project Area the 
peaks of Steens Mountain descend sharply into grazing areas for several large ranches before reaching the 
Alvord Desert – part of a playa or largely dry lake bed.  These areas are outside of the Project Area related to 
the transmission lines but are considered in this analysis under Indirect and Cumulative Effects because of the 
visibility of the turbines from this area.   

Visitation to the Project Area is facilitated by several scenic byways and private roads that traverse the 
ranchlands.  The majority of visitors arrive at the Project Area on Highway 205, part of the High Desert 
Discovery Oregon Scenic Byway that connects the community of Burns/Hines to the Steens Mountain 
Wilderness area.  The ranchland on the north side of the Project Area is accessed by the Diamond Loop Back 
Country Byway, smaller local roads, and unimproved (dirt) BLM roads.  Visitation to the land to the east is 
made possible by U.S. Route78 and the East Steens Road.  Within the Steens Mountain Wilderness area 
access is provided by the Steens Mountain North and South Loop roads.  Due to the relatively undeveloped 
nature of the country, elevation, and variations in topography there are many opportunities for vistas into the 
Project Area from relatively long distances. 

3.9.2.1 Existing VRM Classes in Project Area 

This section provides a comparative analysis of the types of visual resources found within Alternative B 
(West Route), the two route options (Hog Wallow and South Diamond Lane), and Alternative C (North 
Route).  Table 3.9-1 lists the approximate distances traversed by the Project alternatives through the existing 
VRM classes currently designated by BLM through the RMPs noted in Section 3.8.1.  KOPs were utilized to 
illustrate the characteristic landscape types found at significant viewpoints of the Project Area.  About 87 
points were initially identified in the field as potential KOPs.  Of these, 35 KOPs were selected for study to 
analyze the Project’s direct, indirect, and cumulative effects.  The results of that analysis appear within the 
Visual Resources Technical Report in Appendix D.  Figure 3.9-2 is a map showing the location of each KOP 
point and the existing BLM VRM classes.  Those KOPs that were not chosen for further study included 
locations from which there was no view of the Project components or the KOP was repetitive in terms of the 
view of Project components and general location.  For the purposes of this Project, in situations where private 
lands were crossed by the Project and was visible from a KOP, the VRM class of the nearest, most applicable 
BLM parcel was utilized to develop a contrast rating and analyze the associated Project effect.   

Table 3.9-1 lists the distances traversed by the Proposed Action and Alternative Actions through the existing 
VRM Classes currently designated by BLM through the RMP process described in Section 3.9.1.  
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Table 3.9-1 Existing BLM VRM Classed Lands Crossed by Project Options & Alternatives 

VRM Class Pre-existing VRM Class lands Crossed by Project (Miles) 

Alternative B – West Route   

VRM Class 2 1.89 

VRM Class 3 6.08 

Alternative C – North Route   

VRM Class 2 0.09 

VRM Class 3 2.40 

VRM Class 4 3.50 

Hog Wallow Route Option   

VRM Class 2 0.01 

VRM Class 3 1.05 

South Diamond Lane Route Option   

VRM Class 2 0.74 

VRM Class 3 0.47 

Notes:   

For the 115-Kv Transmission Line Option, the distances provided in the table for Alternatives B and C (with their respective route options) would be the same.  The Echanis Wind Energy 
Project does not lie on federal lands and thus does not lie on pre-existing VRM classified lands. 

3.9.3 Environmental Effects and Mitigation  

This section considers how Project-related operations and construction activities, which include transmission 
line route options, design options, and access roads, would affect the visual resources within the Project Area 
during the proposed Project.  The proposed Project would traverse through lightly populated areas with an 
estimated 0.8 persons per square mile (http://quickfacts.census.gov/qfd/states/41/41025.html).  The area is 
frequently accessed by tourists and recreational visitor and the proposed Project would have both temporary 
and permanent effects on the visual resources in these areas.  As noted previously, the level of effect is 
contingent upon the contrast rating and the associated management objectives for the visual resource class.  
Some of these visual resources are situated on BLM lands previously analyzed using the BLM’s Visual 
Resource Classification system.  The Project is also located on State of Oregon, U.S. Fish and Wildlife 
Service, and private land.  For the purposes of this Project, the most appropriate Visual Resource 
Classification for the BLM lands nearest to the KOP was used for these areas.  BLM does not retain the 
jurisdiction, however, to apply Visual Resource Class Objectives to non-BLM managed lands. 

The potential effects on visual resources during the short-term construction phase and the long-term 
operational phase of the Project are described below.  It should be noted that a variety of project design 
features and best management practices to reduce the effects on visual resources, from both the Echanis 
project and the transmission line alternatives, would be implemented as part of proposed action.  These 
measures are not repeated in the mitigation sections below, but are described in Chapter 2 and are listed in 
Appendix A. 

3.9.3.1 Alternative A – No Action 

Visual effects associated with the No Action Alternative would include the continuance of existing BLM 
management activities in the Project Area such as those included in the North Steens Ecosystem Restoration 
Project, Five Creeks Rangeland Restoration Project, and the Steens Mountain Travel Management Plan.  The 
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BLM management activities would have effects to the visual resources in or near the Project Area.  These 
effects have already been considered in previous environmental documents.   

3.9.3.2 Echanis Project Effects Common to All Action Alternatives 

The Project would tie into the Echanis Wind Energy Project thus providing a means of electrical transmission 
for the power generated by the Echanis Wind Energy Project. 

The Echanis Wind Energy Project would consist of multiple Project components, including wind turbines, a 
power collection system, a substation, access roads, and an operations and maintenance (O&M) building.  
Between 40 and 69 wind turbines would be situated on the proposed site located near the edge of the northern 
Steens escarpment overlooking Mann Lake.  Turbine towers would vary in height from 213 to 262 feet with a 
steel and concrete foundation.  The towers including the wind rotors would be approximately 400 feet tall.  
During Project operation, the rotors would be in motion or be still.  The exterior of the tower would have a 
smooth surface.  Each turbine would be accompanied by a transformer located near the structure’s base and 
the power would be distributed via power collection cables situated underground.  An existing access road 
from Ham Brown Lane would be improved, widened, and extended to the Echanis site.  The road would be 
topped with sub-course and top-course aggregates.  Additional service roads would be constructed along and 
between the turbine strings.  The small 24-foot by 48-foot O&M building and a substation would also be 
constructed.  The substation would be approximately 200 feet long and 100 feet wide, enclosed with cyclone 
fencing and topped with a 3-strand barbed wire climb barrier.  All vegetation within the fenced area would be 
removed and replaced with gravel.  Construction would alter the visual environment through grading, 
installing foundations for electrical equipment, applying gravel, installing security fencing, and connecting 
equipment to the new transmission line. 

To study the effects of the Project, seven KOPs were identified within the Project Area.  The wind turbines 
are situated near lands that have received a Visual Resource Class of I and II.  While on private land, the 
Echanis Wind Energy Project Area retains landscape characteristics similar to a BLM Visual Resource Class 
II. 

PERMANENT EFFECTS 
The effect levels of the Echanis Wind Energy Project would be low for KOPs 42, 44, and 48, as shown in 
Table 3.9-2.  A moderate effect level would be experienced from KOPs 45, 47, and 61 and a high effect level 
would be experienced from KOP 46 (see Figures 3.9-4 through 3.9-7).  The moderate effects come from the 
introduction of strong vertical, moving, human made elements into the largely stationary landscape, 
particularly along the East Steens Road and East Rim Overlook.  The high effect for KOP 46 comes from the 
introduction of a strong vertical, human made element along the Steens ridgeline that is visible in the 
foreground from both within the Mann Lake recreational area and along the East Steens Road and 
immediately abuts VRM Class II lands.  Due to the project’s proximity to VRM Class II lands, the Project 
may affect the scenic quality ratings of these lands.  The character of the adjacent scenery and cultural 
modifications near the VRM Class II lands immediately near the Echanis Wind Energy Project would change.  
While these effects would be moderate to high and otherwise not meet BLM visual resource management 
objectives for VRM Class II lands, the Echanis Wind Energy Project is located on private lands not subject to 
BLM’s visual resource management objectives.   
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Table 3.9-2 Echanis Wind Energy Project Effects 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 
Visual Resource 

Class Contrast Rating Effect 

KOP 42 East Steens Loop B Moderate Distant III Weak  Low 

KOP 44 East Steens Loop B Moderate Foreground/ 
Middle ground 

III Weak Low 

KOP 45 East Steens Loop B Moderate Foreground/ 
Middle ground  

III Weak Low 

KOP 46 Mann Lake A High Foreground/ 
Middle ground 

II Moderate Moderate 

KOP 47 East Steens Loop B Moderate Foreground/ 
Middle ground 

II Strong High 

KOP 48 East Steens Loop B Moderate Distant II Moderate Moderate 

KOP 61 East Rim Overlook A High Distant III Moderate Moderate 
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Figure 3.9-3 KOP Points Echanis Turbines 
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Figure 3.9-4 Existing view of KOP 46, Mann Lake (top).  This view is taken from the parking lot for the Mann 
Lake Recreation area. 

 

Figure 3.9-5  Proposed view from KOP 46 (bottom).  The Echanis Wind Energy Project turbines are 
approximately 3.5 miles away on the ridge above the lake. 
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Figure 3.9-6 Existing View of KOP 61, East Rim Overlook (top).  View of Steens Mountain from East Rim 
Overlook. 

 

Figure 3.9-7 Proposed view from KOP 61 (bottom).  The Echanis Wind Energy turbines are approximately 7.6 
miles away. 
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TEMPORARY EFFECTS  
In general, construction equipment and materials have the potential for moderate to strong contrast against the 
existing landscape of the Project Area due to their differences in form, line, texture, and color.  Furthermore, 
construction activities would occur where sensitive viewers visit the Project Area.  Construction equipment, 
laydown and tensioning site areas, access roads, as well as excavation and dust plumes may be seen along the 
transmission line corridor.  While construction activities would not meet existing VRM objectives for some 
classified lands, these activities would be short term and transitory with effects minimized by best 
management practices described in Chapter 2. 

LIGHT POLLUTION AND GLARE 
In response to comments received during scoping, Project effects from light pollution and glare were 
analyzed.  The RMPs for the Three Rivers, Andrews Management Unit, and the Steens Mountain CMPA do 
not contain overall management objectives pertaining to light pollution and/or glare generated from private 
lands as well as agency activities or agency permitted activities on BLM-administered lands in the Project 
Area.  Light pollution can be caused by the use of exterior light fixtures or strobes or both that illuminate 
landscape features that would otherwise be largely devoid of light during the evening.  Excessive lighting 
could also be visible during the day in low light situations.   

In order to meet security and safety-oriented objectives for Project-related facilities, exterior lighting or 
strobes or both are needed on several components of the Project related to the Echinus Wind Energy Project, 
which is situated on private land.  The FAA, for instance, requires structures over 200 feet be equipped with 
red or white flashing lights mounted on the nacelle of a wind turbine to avoid aircraft collisions during the 
day and night.  Additional lighting at the substation and O&M facility would be limited to reduce nighttime 
light pollution through the use of directed lighting, timers, and motion sensors.  Due to their minimal visibility 
outside of the immediate Project Area, these facilities would have a minimal effect upon nighttime light 
pollution.  The red or white flashing lights on the nacelle of the wind turbines would be most visible from the 
East Steens Road (KOPs 45, 46, 47) and Steens Mountain East Rim Overlook (KOP 61).  While these strobes 
would contrast against the nighttime visual environment, they would be intermittent and would not contribute 
to light pollution.  Since the transmission line towers used for the Project fall below 200 feet they would not 
be required to have red or white flashing lights.  Due to the lack of management objectives for light pollution 
and glare, no mitigation measures are required. 

MITIGATION 
No mitigation for affects to visual resources would be implemented for the Echanis Wind Energy Project.  
Best Management Practices (BMPs) and Project Design Features (PDFs) described in Chapter 2 are 
designated to reduce effects from the proposed Project; therefore, no additional mitigation would be required. 

3.9.3.3 Alternative B – West Route (Proposed Action) 

The West Route would consist of a 28.9 mile long transmission line from the Echanis Substation to the 
Harney County Electric Cooperative (HEC) tie in.  The transmission components for Alternative B include a 
new 230-kV transmission line, an interconnection station with an existing 115-kV transmission line, 
numerous laydown areas and tensioning sites, new and improved access roads, and relocation of an existing 
HEC distribution line along Diamond Lane.  The mono-pole type transmission towers would range in height 
from 70 to 80 feet with three sets of cross arms that extend approximately 10 to 11 feet horizontally.  Initial 
construction would involve installing a single circuit of the proposed double-circuit transmission line.  The 
second circuit would be installed in the future, if needed, to serve additional wind energy projects proposed 
for development in the area.  The towers near the Donner und Blitzen River in the MNWR would rise up to 
approximately 130 feet.  The towers would be constructed of non-reflective, pre-rusted steel and would be 
spaced at intervals that range from 600 to 1,000 feet apart.  The towers that are to be used to cross over the 
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Refuge would be more than 1400 feet apart.  The interconnection station with an existing HEC 115-kV 
transmission line would consist of an 0.69 acre site adjacent to the existing line.  The site would be fenced 
with cyclone fencing and topped with a 3-strand barbed wire climb barrier.  All vegetation within the fenced 
area would be removed and replaced with gravel.  Approximately 2.0 miles of the existing access road from 
Highway 205 to the interconnection station site would be improved by grading and widening.  Approximately 
1,000 feet of new access road would be constructed from the existing road to the interconnection station site.  
Project components would also include the grading and/or widening of existing roads and the clearing and 
grading of new roads along the Project corridor.  The Project would also include a 1.4 mile distribution line 
relocation along South Diamond Road that would involve placing an existing 24.9-kV transmission line 
underground by excavating and backfilling a 6-foot trench or by placing it under waterways through a 
directional bore.   

The transmission line of the West Route would traverse rolling terrain but would span the wetlands of 
MNWR and extend from rimrock to rimrock.  KOPs were situated along Diamond Lane, North Diamond 
Loop Road, and Highway 205 southbound.  From these observation points the distance from the Project Area 
to viewers varied from 800 feet to 2.8 miles.  KOPs 4, 11, 38, and 72 are located in Class III Visual Resource 
classified areas.  KOP 3 is located in a Class II Visual Resource classified area.  The Buena Vista Overlook, 
located just north of Alternative B was also analyzed at a preliminary level for the DEIS.  It may have views 
of the Transmission line (foreground – middleground) and wind turbines (background).  The Overlook is near 
BLM VRM Class II and Class III lands.  Figure 3.9-8 shows the KOP points for Alternative B.   
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Figure 3.9-8 KOP Points Alternative B 
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PERMANENT EFFECTS 
For KOP 3, where the Project Area is in a Class II area, the Project facilities would have a low to moderate 
contrast rating due to the use of non-reflective, pre-rusted monopoles which would reduce color contrasts with 
the rolling landscape composed of brown and gold hues (see Figures 3.9-9 and 3.9-10).  The management 
objective for the Class II Visual Resource classification is to retain the existing character of the landscape.  
Any changes must repeat the basic elements of form, lines, color, and texture found in the predominant 
natural features of the characteristic landscape.  The permanent effect from KOP 3 would be moderate due to 
the increased height and size of power distribution structures that would attract the attention of the casual 
observer.  As shown in Table 3.9-3, KOPs 4, 11, 38, and 72, where the Project appears in a Class III area, the 
permanent effect was evaluated as low due to the relatively low scenic quality, proximity to sensitive viewers, 
and moderate to low contrast rating.  For Class III areas, the management objective is to partially retain the 
existing character of the landscape, and the level of change to the characteristic landscape should be 
moderate.  While the BLM-administered land in the vicinity of the KOPs are designated Class II and Class III 
areas, existing modifications to the landscape already include fencelines, grazing, and electrical/telephone 
wires and vertical wood poles.  To somewhat reduce the visual effect slightly near BLM Class II lands along 
South Diamond Lane a 1.4 mile segment of an existing 24.9-kV transmission line along South Diamond Lane 
would be placed underground to reduce visual effects.  For those sections of the Proposed Action situated 
within BLM-managed VRM Class II areas, the VRM management objectives would not be met.  For those 
sections of the Proposed Action within BLM-managed VRM Class III areas, the VRM management 
objectives would be met.  A KOP at the Buena Vista Overlook will be developed and analyzed for the FEIS.  

Table 3.9-3 Alternative B (West Route) Permanent Effects Visual Resource Analysis 

Key Observation Points 
Scenic Quality 

Rating 
Sensitivity 

Level Distance Zone 
Visual 

Resource Class Contrast Rating Effect 

KOP 3 Diamond Lane C Moderate Foreground/ 
Middle ground 

II Moderate Moderate 

KOP 4 Diamond Lane C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 11 N. Diamond Loop Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 38 View from Diamond School B Moderate Foreground/ 
Middle ground 

III Low Low 

KOP 72  Hwy-205 southbound B Moderate Foreground/ 
Middle ground 

III Moderate Low 

Buena Vista Overlook (to be added) - - - - - - 

TEMPORARY EFFECTS 
In general, construction equipment and materials have the potential for moderate to strong contrast against the 
existing landscape of the Project Area due to their differences in form, line, texture, and color.  Furthermore, 
construction activities would occur where sensitive viewers visit the Project Area.  Construction equipment, 
laydown and tensioning site areas, access roads, as well as excavation and dust plumes may be seen along the 
transmission line corridor.  While construction activities would not meet existing VRM objectives for some 
classified lands, these activities would be short term and transitory with effects minimized by best 
management practices described in Chapter 2. 

 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.9-19 

 

Figure 3.9-9 Existing View of KOP 3 (Diamond Lane) (top).  View looking northeast from Diamond Lane near 
town of Diamond. 

 

Figure 3.9-10 Proposed view from KOP 3 (bottom).  Transmission lines are approximately 800 feet from the 
viewer.   



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.9-20 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, visual resources in the Project Area would 
experience similar temporary construction related effects as described above, including visible equipment, 
areas of excavation, and dust.  Permanent effects would be the introduction of an additional horizontal 
element into the visual environment.  All simulations were developed to show the full line capacity so that the 
effects of future construction could be analyzed.   

MITIGATION 
No mitigation for affects to visual resources would be implemented for Alternative B.  Best Management 
Practices (BMPs) and Project Design Features (PDFs) described in Chapter 2 are designated to reduce effects 
from the proposed Project; therefore, no additional mitigation would be required. 

South Diamond Lane Route Option   

The South Diamond Lane Route Option consists of a 4.6 mile corridor that extends north and west from the 
proposed action along South Diamond Lane to its intersection with Highway 205 where it would cross the 
highway and follow a primitive road and short cross-country segment, to a new interconnection station 
adjacent to the HEC 115-kV transmission line.  The route would parallel South Diamond Lane for nearly the 
entire distance and would be approximately 800 feet south from travelers along the road.  The Project would 
be situated in the same location as an existing utility line.  Approximately 3.0 miles of the route crosses land 
within MNWR, approximately 1.4 miles cross BLM-administered land, and approximately 0.2 mile cross 
private land.   

PERMANENT EFFECTS 
The permanent effects of this Route Option are similar to those noted for Alternative B (West Route).  KOP 
81 for this Route Option features views of an area near or on BLM-administered lands that currently have a 
Class II Visual Resource classification.  It is evaluated as having a moderate visual effect due its close 
proximity to sensitive viewers, scenic quality rating, and moderate contrast rating.  This route option would 
replace the poles from an existing transmission line with larger towers which would attract the attention of the 
casual observer.  Due to the increased prominence of the Project within a Class II Visual Resource area, the 
VRM management objectives would not be met.  This route option would also be visible in the foreground for 
the Buena Vista Overlook.  A KOP for the Buena Vista Overlook will be developed and analyzed for the 
FEIS.  Table 3.9-4 and Figures 3.9-11 and 3.9-12 present Project effects for the transmission lines associated 
with the South Diamond Lane Option.     

Table 3.9-4 Alternative B (West Route) Project Effects:  South Diamond Lane Option 

Key Observation 
Points 

Scenic Quality 
Rating Sensitivity Level Distance Zone 

Visual Resource 
Class Contrast Rating Effect 

KOP 81 South 
Diamond Lane 

C Moderate Foreground/ Middle 
ground 

II Moderate Moderate 

Buena Vista 
Overlook (to be 
added)  

- - - - - - 
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Figure 3.9-11 Existing View of KOP 81 South Diamond Lane near the South Diamond Canal (top).  This view is 
from South Diamond Lane Travelling West.   

 

Figure 3.9-12  Proposed view from KOP 81 (bottom).  The South Diamond Lane route option is immediately 
adjacent to the road. 
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TEMPORARY EFFECTS  
The same temporary effects described above for Alternative B would apply to the South Diamond Lane Route 
Option, including the future upgrade to a full double-circuit 230-kV line.  

MITIGATION 
No mitigation for affects to visual resources would be implemented for the South Diamond Lane Route 
Option of Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described 
in Chapter 2 are designated to reduce effects from the proposed Project; therefore, no additional mitigation 
would be required. 

Hog Wallow Route Option 

The Hog Wallow Route Option consists of a 2.84 mile corridor that extends south and west from the proposed 
action.  The route would cross Highway 205 and extend from rim to rim over the MNWR.  One tower would 
be located approximately 100 feet to the west of Highway 205 and another tower would be situated 
approximately ¼ mile east of the road.  The major differences between this route option and Alternative B 
would be: 1) the interconnection station to the HEC 115-kV transmission line would be 0.5 miles further 
south; 2) the access road to the site from Highway 205 (the same road used for Alternative B) would be about 
0.5 mile shorter; and 3) several additional laydown areas and tensioning sites would be required along the 
optional route.  The 1.4 miles of the existing 24.9-kV distribution system located along South Diamond Lane 
would be placed underground with this option, using the same construction techniques described for 
Alternative B. 

PERMANENT EFFECTS 
The two KOPs (71 and 87) that evaluate the permanent effect of the Hog Wallow Route Option are located on 
Highway 205 and would have views of the Project from the north and south.  The view from KOP 87 would 
have a moderate effect due to the line’s visibility in the foreground/middle ground and the Steens escarpment 
in the background.  Existing landscape characteristics include the roadway, fence lines and utility lines, 
wetlands, rock formations, as well as linear ridges.  Both KOPs feature views of the Project Area located near 
BLM-administered lands that currently have a Class III Visual Resource classification.  The Project would not 
be a dominant component of the landscape thus the modifications to the existing character of the landscape 
would meet VRM Class III management objectives.  The Buena Vista Overlook may have views of this 
Project Option.  A KOP for the Buena Vista Overlook with be developed and analyzed for the FEIS.  Table 
3.9-5 presents Project effects for the transmission lines associated with the Hog Wallow Route Option.   

Table 3.9-5 Alternative B (West Route) Project Effects:  Hog Wallow Route Option 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 
Visual Resource 

Class Contrast Rating Effect 

KOP 71 Highway 205 northbound C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 87 Highway 205 southbound C Moderate Foreground/ 
Middle ground 

III Moderate Moderate 

Buena Vista Overlook (to be 
added) 

- - - - - - 
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Figure 3.9-13  Existing View of KOP 87, Highway 205 near Donner und Blitzen River (top).  This view is from 
Highway 205 traveling south.   

 

Figure 3.9-14 Proposed view for KOP 87 (bottom).  The Hog Wallow option is approximately 0.45 miles to the 
south. 
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TEMPORARY EFFECTS  
The same temporary effects described above for Alternative B and the South Diamond Lane Route Option 
would apply to the Hog Wallow Route Option, including the future upgrade to a full double-circuit 230-kV 
line.  

MITIGATION 
No mitigation for affects to visual resources would be implemented for the Hog Wallow Route Option of 
Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described in Chapter 
2 are designated to reduce effects from the proposed Project; therefore, no additional mitigation would be 
required.   

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The only difference between this option and the routes 
described above would be the transmission line would carry one 115-kV 3-conductor circuit instead of one 
115-kV 3-conductor circuit and one 230-kV circuit.  The pole heights, pole spacing, ROW widths, 
construction methods, interconnection points, and access requirements would be the same as described for the 
other 230-kV routes. 

PERMANENT EFFECTS 
The permanent effects to visual resources of this design option would be largely the same as described for 
Alternative B and the two route options.  The principal difference would be the slightly different visual 
appearance of the towers in that only one 115-kV 3-conductor circuit would be present rather than the two 
that are proposed under Alternative B and the two route options.  While slightly less of a visual impact, it 
would not reduce the visual presence of the towers within the overall landscape. 

TEMPORARY EFFECTS  
The temporary visual effects for this option would be less than those for Alternative B, South Diamond Lane 
Route Option, and the Hog Wallow Route Option.  This option would not require a second round of 
construction to add the second 230-kV circuit, nor would equipment upgrades be required at the 
interconnection station adjacent to the HEC line.  With no second round of construction to upgrade to 230-
kV, the temporary effects from the presence of construction equipment and materials and lay down areas 
would be less than those proposed in Alternative B.  The remaining temporary effects described above for 
Alternative B, South Diamond Lane Route Option, and the Hog Wallow Route Option would apply to the 
115-kV Transmission Line Option. 

MITIGATION 
No mitigation for affects to visual resources would be implemented for the 115-Kv Transmission Line Option 
of Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described in 
Chapter 2 are designated to reduce effects from the proposed Project; therefore, no additional mitigation 
would be required. 

3.9.3.4 Alternative C – North Route 

Alternative C (North Route) consists of a 45.9 mile long transmission line that follows the same Project 
corridor as Alternative B until the Project leaves the private lands within the CMPA.  This alternative then 
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turns north and extends through the Kiger Mustang ACEC.  This alternative partially follows Happy Valley 
Road then proceeds northward until it intersects and then follows Highway 78 near New Princeton until it 
terminates near the community of Crane.  For those sections of the route near roads such as the Diamond 
Loop Road, Happy Valley, and Highway 78, the Project would be visible while traveling either north or 
south.  The Project components include the transmission line, an interconnection station, access roads, and 
laydown areas and tensioning sites.  These Project components would have the same physical characteristics 
as those proposed for Alternative B. 

PERMANENT EFFECTS 
All of the KOPs used for this alternative are situated either near or on BLM-administered land (see Figures 
3.9-15 through 3.9-21).  This alternative crosses 0.09 acres of VRM Class II lands as well as 2.4 acres and 3.5 
acres of VRM Class III and Class IV lands respectively.  The Project would be most visible from KOPs 24, 
25, 26, 33, and 35.  The Project would introduce new vertical elements into the landscape for KOPs 24, 25, 
and 26.  KOPs 33 and 35 already contain an existing 24.9kV power distribution line with vertical poles and 
wires.  The Project effects for all of these KOPs are low due to the respective Scenic Quality Ratings, visual 
resource classes, and distance of sensitive viewers from KOPs to the Project Area.  Table 3.9-6 summarizes 
these effects. 

Table 3.9-6 North Route Alternative Project Effects 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 
Visual Resource 

Class Contrast Rating Effect 

KOP 24 SW on Happy Valley Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 25 S on Happy Valley Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 26 Happy Valley Road B Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 27 Round Barn Visitor Center B High Distant II Weak Low 

KOP 29 Dry Lake Reservoir B Moderate Distant II Weak Low 

KOP 33 Hwy 78 C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 35 Hwy 78 B Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 37 Riddle Mountain B Moderate Distant II Weak Low 
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Figure 3.9-15 KOP Points Alternative C. 
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Figure 3.9-16 Existing View of KOP 24 Happy Valley Road (top).  This view is looking southwest on Happy 
Valley Road. 

 

Figure 3.9-17 Proposed view from KOP 24 (bottom).  The transmission Lines are 0.11 mile away. 
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Figure 3.9-18 Existing View of KOP 27, Round Barn Visitors Center (top).  This view is from the parking lot at 
the Round Barn Visitors Center.   

 

Figure 3.9-19 Proposed view from KOP 27 (bottom).  The alternative route is approximately 2.25 miles away. 
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Figure 3.9-20 Existing View of KOP 35 Highway 78 near Crane (top).  This view is looking North from Highway 
78 near the town of Crane. 

 

Figure 3.9-21 Proposed view from KOP 35 (bottom).  The alternate route is approximately 200 feet from the 
road immediately to the west (left). 
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TEMPORARY EFFECTS  
The temporary effects described above for Alternative B would also apply for Alternative C. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, visual resources in the Project Area would 
experience similar temporary construction related effects as described above, including visible equipment, 
areas of excavation, and dust.  Permanent effects would include the introduction of an additional horizontal 
element into the visual environment.  All simulations were developed to show the full line capacity so that the 
effects of future construction could be analyzed.   

MITIGATION 
No mitigation for affects to visual resources would be implemented for Alternative C.  Best Management 
Practices (BMPs) and Project Design Features (PDFs) described in Chapter 2 are designated to reduce effects 
from the proposed Project; therefore, no additional mitigation would be required. 

115-kV Transmission Line Option 

The Project features for the 115-Kv Transmission Line Option would be the same as described under the 115-
kV Transmission Line Option of Alternative B. 

PERMANENT EFFECTS 
The same permanent effects described above for the 115-kV Transmission Line Option of Alternative B 
would apply to the 115-kV Transmission Line Option for Alternative C as well. 

TEMPORARY EFFECTS  
The same temporary effects described above for the 115-kV Transmission Line Option of Alternative B 
would apply to the 115-kV Transmission Line Option for Alternative C as well. 

MITIGATION 
The same mitigation described above for the 115-kV Transmission Line Option of Alternative B would apply 
to the 115-Kv Transmission Line Option for Alternative C as well. 

3.9.3.5 Residual effects after mitigation 

Residual effects that would last at least as long as the life of the project (an expected 40 years) would include 
the addition of wind turbines and transmission lines to the visual landscape. 

3.9.3.6 Summary Comparison of Alternatives 

The effect to aesthetics and visual resources from development of the Echanis wind development, primary 
access road, and each alternative is summarized in Table 3.9-7.    
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Table 3.9-7 Summary of Effects - Aesthetics and Visual 

  Alternative B    

 
Alternative A 

No Action 
West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 
Hog Wallow 

Route Option 
Alternative C 
North Route 

Echanis turbines Visual effects within the 
project area would 
include continuation of 
existing BLM 
management activities 
in the Project Area, 
including the North 
Steens Ecosystem 
Restoration Project, Five 
Creeks Rangeland 
Restoration Project, and 
the Steens Mountain 
Travel Management 
Plan.   

High level of change for 
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
the East Steens 
Overlook (KOPs 42, 
44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for  
East Steens Loop (KOP 
47) 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
1 KOP 47 

Moderate level of 
change for Mann Lake 
and East Steens Loop 
(KOPs 46, 48) 

Low level of effect for 
East Steens Loop and 
East Rim Overlook 
(KOPs 42, 44, 45, 61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Transmission Line Visual effects within the 
project area would 
include continuation of 
existing BLM 
management activities 
in the Project Area, 
including the North 
Steens Ecosystem 
Restoration Project, Five 
Creeks Rangeland 
Restoration Project, and 
the Steens Mountain 
Travel Management 
Plan.   

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Moderate Effect views 
southbound on Highway 
205 (KOP 87) 

Low Effect for views 
northbound on Highway 
205 (KOP 71) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for All KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 
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3.10 CULTURAL RESOURCES  
This section addresses the identification and evaluation of cultural resources within the Project area.  In 
general, cultural resources are locations of human activity, occupation, or usage that contain materials, 
structures, or landscapes that were used, built, or modified by people.  Cultural resources include spatially 
circumscribed areas of human activity, such as Pre-contact Native American archaeological sites, currently 
used Native American traditional practices use areas, historic period farmsteads, or a district of historic 
buildings.   

3.10.1 Methodology 

The process for identifying and evaluating cultural resources and assessing Project effects for this Project is 
derived from complying with federal and state cultural resource laws and regulations such as the National 
Historic Preservation Act (NHPA) of 1966, as amended, Archaeological Resources Protection Act (ARPA), 
Native American Graves Protection and Repatriation Act (NAGPRA), Antiquities Act, American Indian 
Religious Freedom Act (AIRFA), and Executive Order 13007.  This section discusses the applicable cultural 
resource regulations, and the methods used for identifying and evaluating cultural resources.  The first phase 
was background research and review of site records and previous cultural resources surveys to identify 
recorded archaeological and architectural/historical resources in the vicinity of the project.  The second phase 
was a survey and inventory within a more focused area of investigation (referred to as the Area of Potential 
Effect or APE) to identify cultural resources (see Section 3.10.1.1 Area of Potential Effect).  The inventory 
consisted of a pedestrian survey, inspecting ground surfaces within the APE for archaeological and 
architectural/historical resources. 

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
the following issues be addressed with regards to cultural resources: 

• Evaluation of potential effects to historical and cultural resources, consistent with National Historic 
Preservation Act and Executive Order 13175. 

• Provisions to avoid potential harm to the major cultural sites of the Burns Paiute Tribe. 

3.10.1.1 Federal and State Cultural Resource Laws and Regulations 

National Historic Preservation Act  

Section 106 of the NHPA requires that the lead federal agency with jurisdiction over a federal undertaking 
(i.e., a project, activity, or program that is funded by a federal agency or that requires a federal permit, license, 
or approval) consider effects on historic properties before that undertaking occurs.  In addition, federal 
agencies must consult with the Advisory Council on Historic Preservation (ACHP), State Historic 
Preservation Officers (SHPOs), federally recognized Indian tribes, applicants for federal assistance, local 
governments, and any other interested parties regarding the proposed undertaking and its potential effects on 
historic properties.  Consultation with ACHP would occur if there is a conflict between BLM/USFWS and the 
Oregon SHPO over National Register of Historic Places (NRHP) eligibility of a particular cultural resource.  
The goal of consultation is to identify historic properties potentially affected by an undertaking, assess the 
undertaking’s effects, and seek ways to avoid, minimize or mitigate any adverse effects on historic properties.   

The U. S. Bureau of Land Management (BLM) is the lead federal agency for the Project and is required to 
comply with NHPA when considering a request for a right-of-way (ROW) through BLM administered lands, 
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consistent with the policies and guidelines in the Federal Land Policy & Management Act (FLPMA) (43 CFR 
Part 2800).  The BLM’s granting of a right-of-way request is considered an undertaking (i.e. the issuance of a 
Federal permit, license or approval) under Section 106 of the NHPA, pursuant to 36 CFR 800.  Other Federal 
agencies that have permitting authority for the Project are also required to comply with the NHPA.  The U. S. 
Fish and Wildlife Service (USFWS) permitting of a ROW pursuant to 50 CFR Part 29 and the issuance of a 
Section 404 Permit under the Clean Water Act by the U. S. Army Corps of Engineers (USACE) are also 
considered undertakings pursuant to 36 CFR 800.  Consultation with the Bonneville Power Administration 
(BPA) is ongoing to determine whether the BPA has any agency actions that could be considered an 
undertaking associated with this Project. 

 AREA OF POTENTIAL EFFECT 
The Project APE (Figure 3.10-1) is defined as the “geographic area or areas within which an undertaking may 
directly or indirectly cause alterations in the character or use of historic properties, if any such properties 
exist” (36 CFR 800.16(d)).  The APE for the archaeological resources inventory for the North Steens 230-kV 
Transmission Line Project is a 400-foot wide corridor centered on the alignment of the proposed transmission 
line (i.e. 200 feet in both directions perpendicular to the transmission line centerline).  In instances where the 
boundaries of archaeological sites extend beyond the 400 foot boundary, the entire site is defined and 
recorded.  The APE for the architectural resources inventory is an area of 1,500 feet or 750 feet each side of 
the proposed transmission line.  In instances when the boundaries of historical ranch complexes extend 
beyond the 1,500 foot APE, the entire site or complex is defined and recorded.  The APE for the 
archaeological and architectural resources for the Echanis Wind Energy Project turbine sites, temporary and 
permanent access and overland roads and temporary storage yards/staging areas is 1,500 feet. 

IDENTIFYING AND EVALUATING HISTORIC PROPERTIES 
Federal agencies must identify historic properties within the established APE.  This is accomplished by 
reviewing existing data and consulting with the Oregon SHPO  and/or other federal agencies.  A “historic 
property” is defined as any district, site, building, structure, or object that is either listed, or eligible for listing, 
in the National Register of Historic Places [16 U.S.C. Section 470(w)(5)].  To be considered eligible for 
listing in the NRHP, a property generally must be greater than 50 years of age, although there are provisions 
for listing cultural resources of more recent origin if they are of exceptional importance.  The criteria (36 CFR 
60.4 [a–d]) used to evaluate the significance of a resource are as follows: 

• It is associated with events that have made a significant contribution to the broad patterns of American 
history (Criterion A); or 

• It is associated with the lives of past significant persons (Criterion B); or 

• It embodies the distinctive characteristics of a type, period, or method of construction, or that represent 
the work of a master, or that possess high artistic values, or that represent a significant and distinguishable 
entity whose components may lack individual distinction (Criterion C); or 

• It has yielded or may be likely to yield, information important in history or prehistory (Criterion D). 

. 
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Figure 3.10-1 Project Area of Potential Effect (APE). 
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While cultural resources may be present within the project area, if they do not meet the requirements for 
listing in the NRHP, they are not considered historic (or significant) properties under the NHPA.  Cultural 
resources less than 50 years old do not meet the NRHP criteria unless they are of exceptional importance, as 
described in Criteria Consideration G (36 CFR Part 60) and the National Park Service Bulletin No. 22, “How 
to Evaluate and Nominate Potential National Register Properties That Have Achieved Significance Within the 
Last 50 Years.” 

ASSESSING PROJECT EFFECTS 
If a property is determined eligible for listing or has been previously listed in the NRHP and it is located in 
the APE, federal agencies must evaluate whether an undertaking adversely affects the historic property.  The 
Criteria of Adverse Effect, found in 36 CFR 800.5, are applied when a project has the potential to  

. . . Alter directly or indirectly, any of the characteristics of a historic property that qualify the 
property for inclusion in the National Register in a manner that would diminish the integrity 
of the property’s location, design, setting, materials, workmanship, feeling, or association. 

Examples of adverse effects include physical destruction of a resource; alterations to a property that are not 
consistent with the Secretary of the Interior’s Standards for the Treatment of Historic Properties; removal 
from its original location; change in the character of the property’s use or setting; introduction of visual, 
atmospheric, or audible elements that diminish historic integrity; neglect; and the transfer, lease, or sale of 
property out of federal ownership (36 CFR 800.5(a) 2).  Adverse effects may also include reasonably 
foreseeable effects that may occur later in time or at greater distances or that may be cumulative. 

If a project adversely affects historic properties, then the federal agency must consult with SHPO, other 
federal agencies involved in the undertaking, and other consulting parties in an attempt to resolve the adverse 
effects.  The parties typically achieve resolution by avoiding historic properties, minimizing impacts, or 
mitigating for adverse effects.  When adverse effects cannot be avoided a Memorandum of Agreement is 
typically prepared that documents how the adverse effects would be resolved by the federal agency.    

Once historic properties are identified within the APE, federal agencies must assess whether project actions 
would affect the characteristics of a historic property that make it eligible for the NRHP.   

CONSULTATION 
According to 36 CFR Part 800, certain parties must be consulted in the identification of historic properties, 
the determination of their eligibility to the NRHP, and the determination of Project effects upon historic 
properties.  These parties include each SHPO whose state would physically include any portion of the APE 
and each Tribal Historic Preservation Office (THPO) whose reservation lands would physically include any 
portion of the APE.  This Project does not cross any tribal reservation lands. 

Section 106 also recognizes the importance of consulting with Indian tribes for federal undertakings that are 
proposed outside of reservation lands.  Specifically, 36 CFR 800.2(c)(2)(ii) notes: “Section 101(d)(6)(B) of 
the NHPA requires agency official to consult with any Indian tribe or Native Hawaiian organization that 
attaches religious and cultural importance to historic properties that may be affected by an undertaking.  This 
requirement applies regardless of the location of the historic property.”   

Native American Graves Protection and Repatriation Act 

The NAGPRA applies to all federal and tribal lands.  NAGPRA effectively protects tribal burial sites and 
rights to items of cultural significance, including human remains, funerary objects, sacred objects, and objects 
of cultural patrimony (25 USC §3001[3]; 43 CFR 10).  On federal lands, intentional excavation and removal 
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of Native American human remains and objects from federal or tribal lands for discovery, study, or removal is 
permissible only if an ARPA permit is issued by a federal land-holding agency.  Consultation with Native 
Americans must occur prior to the issuance of an ARPA permit and removal of human remains and objects 
requires the consent of the applicable Native American tribe.  NAGPRA applies to all federal lands affected 
by the proposed Project.  Each state has statutes that govern the inadvertent discovery and/or excavation of 
human remains as well as artifacts on private or state lands.  Unanticipated Discovery Plans shall be prepared 
for this Project. 

Antiquities Act of 1906 (16 USC 431 et seq.)  

The Antiquities Act prohibits the collection, destruction, injury, or excavation of “any historic or prehistoric 
ruin or monument, or any object of antiquity that is situated on federal land without permission of the 
appropriate land management agency.” The Antiquities Act also provides for the criminal prosecution, 
including fines and imprisonment, for individuals who commit one or more of the acts described above. 

Archaeological Resources Protection Act of 1979 (ARPA) (25 CFR 262.3) 

The ARPA prohibits the unauthorized excavation, removal, or damage of “archaeological resources on federal 
and Indian lands.  Archaeological resources are comprehensively defined to include archaeological sites, 
structural remains, artifacts, and bones.”   

The American Indian Religious Freedom Act of 1978 

The AIRFA of 1978 states “… henceforth it shall be the policy of the United States to protect and preserve for 
American Indians their inherent right and freedom to believe, express, and exercise the traditional religions of 
the American Indian, Eskimo, Aleut, and Native Hawaiians, including but not limited to access to sites, use 
and possession of sacred objects, and the freedom to worship through ceremonial and traditional rites (42 
USC 1996).”  Under the act, agencies should consult with tribes when projects, policy, or procedure may 
affect their religious practices.  

Executive Order 13007  

Executive Order 13007 requires Federal land managing agencies to accommodate access to and ceremonial 
use of Indian sacred sites by Indian religious practitioners and to avoid adversely affecting the physical 
integrity of such sacred sites.  It also requires agencies to develop procedures for reasonable notification of 
proposed actions or land management policies that may restrict access to or ceremonial use of, or adversely 
affect, sacred sites.  

Oregon State Regulations  

Implementing rules contained in the Oregon Revised Statutes (97.740–97.760; 358.905–358.955; 390.805–
390.925; 271.715–271.795; 390.235; 358.605–358.622) and in the Oregon Administrative Rules (736-051-
0080 through 0090; 660-023-0200) apply to the inventory, assessment and treatment of cultural resources for 
this Project.  These rules require the identification of historic, archaeological, and cultural resources listed in 
or eligible for the national, state, or local registers.  Measures must be considered to reduce or control impacts 
to identified historic properties affected by a proposed project.  These rules also require the acquisition of 
archaeological permits for subsurface archaeological testing on lands owned by state or local political 
subdivisions. 
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3.10.1.2 Archaeological Methods 

This section describes the prehistoric and architectural/historical resources within the Project APE, including 
a discussion of the background of the area’s cultural resources, and the guidelines for enforcing the protection 
of any resources that are affected within the Project APE, followed by the assessment of potential effects and 
recommended measures to mitigate any significant adverse effects. 

Below are the methods of the records search, archival and historical research and field survey and inventory 
of the Project APE for archaeological and architectural/historical resources. 

Research 

Prior to commencing fieldwork, the Applicant conducted background research of archival and site records on 
file at the SHPO in Salem, Oregon.  The records consisted of previously recorded archaeological resources 
and cultural resources surveys in the vicinity of the APE, and the results of archaeological testing in the 
region. 

Inventory 

The Applicant conducted an intensive pedestrian survey/inventory to document and assess archaeological 
resources within the Project APE, including all associated access roads.  The USFWS conducted an 
inventory/survey of portions of the Project APE on Malheur Wildlife Refuge lands, including portions of the 
South Diamond Lane Route Option that occur on USFWS lands.     

The Applicant conducted a survey and inventory of a total of approximately 76 miles of the proposed 
transmission line corridor, which included the Echanis Wind Energy Project APE, the Alternative C – West 
Route APE, including the APE for the Hog Wallow Route Option, and the APE for Alternative C – North 
Route.  The Applicant did not conduct an archaeological survey and inventory of the South Diamond Lane 
Route Option, certain access/overland roads, most of the main access road between Diamond and the Echanis 
Wind Energy Project site, and the 1.4 mile area where the existing 24.9-kV distribution line would be 
relocated and placed underground.  The BLM and USFWS did not make determinations of NRHP eligibility 
of the identified archaeological resources.  Instead, the Applicant made recommendations for further research 
and survey work for potentially significant archaeological sites.  The BLM and USFWS would complete the 
NRHP eligibility evaluation of these sites once the Applicant completes the survey and inventory of the 
remaining transmission line routes, access and overland roads, and the area where the existing 24.9-kV 
distribution line would be relocated and placed underground during the 2010 field season.  The USFWS 
would complete the NRHP eligibility evaluation of any sites identified on the MNWR.   

The Applicant initially conducted an archaeological survey and inventory of the Echanis Wind Energy Project 
turbine site locations and the southern 12.5 miles of the proposed transmission line route to where it crosses 
onto BLM-administered land (the proposed line divides into the West and North Alternative Routes 
(Alternatives B and C, respectively, 9.9 miles north of the Echanis Project site).  The proposed turbine 
locations range approximately 820 feet to 1,300 feet apart.  The A String, consisting of 33 proposed turbine 
locales, is approximately 6.25 miles in length while the B String, consisting of 14 proposed locales, is 
approximately 2.66 miles long.  The remaining transmission line corridor, consisting of the Alternative B – 
West Route (including the Hog Wallow Route Option) and the Alternative C – North Route, were surveyed 
during the fall of 2009.  Alternative B – West Route is 18.66 miles long, while the Hog Wallow Route Option 
adds an additional 2.86 miles to the Alternative B – West Route Alternative.  The Alternative C – North 
Route is 36 miles long.  As noted, the southern most section of the proposed route between the turbine sites 
and where the line divides into Alternative B – West Route and Alternative C – North Route is 9.9 miles long. 
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The pedestrian survey was conducted by walking parallel transects spaced 20 meters apart while inspecting 
the ground surface for archaeological resources.  The Oregon SHPO definitions for sites and isolated finds 
were used.  Accordingly, if there were ten or less artifacts, the resource was recorded as an isolate.  No 
subsurface inspections (e.g. shovel probes) were undertaken during this survey.  No artifacts were collected 
during the survey.  Photographs were taken of diagnostic and representative artifacts from sites and isolated 
finds.  Recommendations for further work and subsurface testing were made for potentially eligible resources 
based on the following conditions:  the site boundary extended beyond the surveyed APE; the artifact density 
was too high to inventory completely; artifact type diversity was high; or the potential for intact buried 
cultural deposits existed, especially for sites not located on bedrock. 

3.10.1.3 Architectural/Historical Methods 

Research 

Prior to conducting the fieldwork, the Applicant obtained information about previously recorded 
architectural/historical resources within the vicinity of the APE from records on file at the SHPO in Salem, 
Oregon.  Researchers also obtained additional information concerning the historic development of the area by 
reviewing archival sources at the Harney County Public Library Western History Room, in Burns, Oregon. 

Inventory 

The Applicant conducted a field survey and inventory of architectural/historical resources in the Project APE 
during October 16-19, 2009.  The Applicant surveyed major portions of the APE’s for all route alternatives 
and route options.  Due to a limited field survey season, realignments to the proposed route alternatives, and 
newly proposed access and overland roads, certain areas of the Project APE’s were not surveyed for 
architectural/historical resources.  Environmental conditions prevented the survey of the Echanis Wind 
Energy Project site and most of the main access road between Diamond and the Echanis Project site.  Several 
private property parcels along Alternative C – North Route were not surveyed due to a denial of access.  The 
Applicant is scheduled to complete the survey of these areas during the 2010 field season.    

In accordance with the Oregon SHPO guidelines for Reconnaissance Level Surveys, the field staff took 
photographs and GPS points of all buildings and structures within the APE regardless of age.  Each resource 
was assigned a field identification number.  All architectural/historical resources within the Project APE were 
recorded for inclusion in the SHPO historic property database.   

3.10.1.4 Native American Consultation 

For this Project, the BLM, USFWS, and USACE are required by the NHPA, ARPA, NAGPRA, and AIRFA 
to consult with Indian tribes on actions that may affect sites of religious or cultural significance.  Specifically, 
these agencies are required to comply with 36 CFR 800-Subpart B which requires them to, not only take into 
account effects of their undertaking on historic properties, but to consult with any tribes in order to assist in 
identifying potentially eligible properties and the values that make them eligible.  As stated in 36 CFR 
800.2(c)(2)(ii)(A), the agency must provide tribes a reasonable opportunity to identify its concerns about 
historic properties, advise on the identification and evaluation of historic properties, including those of 
traditional religious and cultural importance, articulate its views on the undertaking’s effects on such 
properties, and participate in the resolution of adverse effects.      

As part of the consultation process with Indian Tribes for the Project, the BLM Burns District Office initiated 
the Section 106 government-to-government consultation process in an April 24, 2009 letter to the Burns 
Paiute Tribe (BPT).  The BLM requested to meet and consult with the Burns Paiute Tribal Council (Council) 
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and present the proposed Project.  On May 9, 2009 the BLM sent a follow-up letter to the BPT also requesting 
their participation as a cooperating agency in an EIS to be prepared for the proposed transmission line.  The 
BLM enclosed a proposed Memorandum of Understanding (MOU) between the BPT and the BLM clarifying 
the NEPA responsibilities of the BPT and the BLM and specified the conditions, time schedules, and 
procedures to be followed in the development and preparation of the EIS.  On June 15, 2009 the BLM and the 
Council held a Section 106 government-to-government consultation meeting at the Tribal Gathering Center.  
The BLM briefed the Council on the status of the North Steens Echanis 230-kV Transmission Line Project 
and the MOU, and invited the Tribe to participate in the EIS as a cooperating agency. 

On October 8, 2009 the Legislative Commission on Indian Services in Salem advised the BLM that the 
federally recognized tribes to be considered as consulting parties in the Section 106 process are the BPT, the 
Confederated Tribes of Warm Springs, and the Klamath Tribe.  On October 29, 2009 BLM sent a letter to the 
three tribes as well as the other consulting parties inviting them to participate in the Section 106 process and 
comment on the proposed Project and the APE.  On November 10, 2009 the BLM invited the three tribes, 
federal agencies, and the other consulting parties to participate in a Section 106 Consultation Meeting and 
Cultural Resources Work Group Session for the Project to be held December 7, 2009 at the BLM District 
Office in Hines, Oregon. 

The USFWS met with the Tribal Council on November 2, 2009 to present information about the portion of 
the Project’s proposed transmission line project that would cross the Malheur National Wildlife Refuge 
(MNWR).  At this meeting arrangements were made to show Council members where Alternative B – West 
Route would cross MNWR.  Two Council members participated in this field trip on November 12, 2009.  
Formal government-to- government consultation with the BPT began on December 14, 2009 in a formal letter 
request from the USFWS to the BPT.  

The Section 106 Consultation Meeting and Cultural Resources Work Group Session met at the BLM Burns 
District office on December 7, 2009.  The meeting was attended by the BPT, BLM, USFWS, Harney County 
Court, ASCC, ENTRIX and the CEP.  The Confederated Tribes of Warm Springs and Klamath Tribes were 
invited but did not attend.  The BPT considered the meeting an opportunity to gather Project information that 
they would share with their tribal council.  They requested another Section 106 consultation meeting between 
the BLM and the Tribal Council to discuss the proposed Project.  The BPT also briefly discussed that the 
Project has the potential to affect sites of religious and cultural significance and that additional consultation is 
necessary.  The BLM is planning an additional Section 106 government-to-government consultation meeting 
between the BLM, USFWS, and the Council.  The BLM also contacted the Klamath Tribes and the 
Confederated Tribes of Warm Springs to determine if the tribes wished to participate in the Section 106 
government-to-government consultation process, and comment on the proposed Project and APE. 

BLM continues its consultation efforts with the BPT and future Section 106 government to government 
consultation meetings may be conducted to gain a better understanding of any sites of religious or cultural 
significance that may be within the Project APE, and to discuss future tribal participation in the Project and 
consultation.  

3.10.2 Affected Environment 

3.10.2.1 Prehistory 

The Echanis Wind Energy Project is located in the Northern Great Basin.  As a distinct prehistoric cultural 
area, the Great Basin in general, and the northern Great Basin in particular reflect a long, prolific and often 
contentious history of archaeological study.  Beginning in the 1930s and 40s with Luther Cressmen (1940; 
1942) and Alex Krieger (1944) debating the association of man with extinct Pleistocene fauna, the 
archaeology of the Northern Great Basin has provided researchers with a plethora of interpretive material.  A 
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major point of emphasis in any discussion of Great Basin archaeology is the role that environmental change 
has had on cultural history throughout the study area.  The topography and environment of the Great Basin, 
marked by numerous caves and an arid climate, have combined for very good preservation of cultural 
materials, some with extraordinary time depth for the Americas.  On-going research at the Paisley 5 Mile 
Point Caves has firmly established pre-Clovis human populations in the Northern Great Basin through the 
dating of human coprolites dated to 14,300 years before present (Gilbert et al. 2008).  The Northern Great 
Basin has also changed dramatically from a land marked by large pluvial lakes and inland seas at the end of 
the Pleistocene to the desert environment we see today with observable fluctuations within that larger trend.  

There have been several academic documentations of the paleoenvironmental record of the Steens Mountain 
region and surrounding valleys.  One study that focused solely on Steens Mountain was Charlotte Beck’s 
Steens Mountain Surface Archaeology: The Sites (1984).  Beck’s study notes that the subsistence economy of 
the Northern Great Basin population was quite generalized – able to rely on a wide variety of resources, 
depending on availability – and therefore relatively stable over the course of the last 10,000 years.  In the 
course of Beck’s establishment of a local cultural chronology for the Steens Mountain area, this cultural 
stability was reflected in the large time ranges to which many of the most common projectile points can be 
assigned.  Elko points, for instance, occur from 8,000 BP to the late prehistoric and Humboldt points show up 
at sites from 10,000 BP to the late prehistoric era (Beck 1984).  Nevertheless, Beck was able to establish six 
chronological periods for the Steens Mountain area based upon projectile point frequencies. 

Beck’s Alvord Uplands study unit most closely correlates to the Echanis Project area.  These are locales 
situated along the 6,000-7,000 ft AMSL eastern scarp overlooking the steep drop to the valley below.  This is 
in contrast to the western side of Steens Mountain, termed the Catlow Upland study unit, with its gentle 
descent over the course of 20 miles to the Catlow Valley.  Beck concludes that the Steens Mountain study 
area exhibits remarkable cultural continuity throughout the Holocene and that responses to drastic 
environmental changes were reflected in changes in population aggregation and nucleation, relative 
frequencies of utilized resources and habitats occupied, but not in technological innovation, wholesale 
subsistence strategy overhauls or population collapse (Beck 1984, p. 318).  Specific to the upland sites on 
Steens Mountain, Beck noted a greater proportion of worn objects, as well as a larger proportion of multiple 
tool objects in the Alvord Upland study area in particular (Beck 1984, p. 315).  A point of interest are her 
conclusions regarding the period termed the Altithermal, from ca. 7,000 BP to 5,000 BP, during which time it 
was hypothesized that a period of warmer, drier conditions led to the drastic reduction or complete desiccation 
of the basin lakes and thus to an abandonment of the Northern Great Basin by the population (Anteves 1948).  
Fagan (1974) addressed this question and concluded that while some lowland sites were abandoned during 
this time period, the people merely moved to more favorable locales in the same general area, including 
higher elevation sites associated with springs (Fagan 1974, pp. 4-5).  Beck, on the other hand, concludes that 
there was no abandonment of any subarea and that settlement during this warm, dry period was focused 
around marshes in the Catlow and Alvord basins, suggesting there was enough water in the basins to maintain 
populations throughout the Holocene (Beck 1984, p. 314). 

3.10.2.2 Ethnohistory 

At the time of Euro-American contact, the inhabitants of the Northern Great Basin were primarily the Numic-
speaking Northern Paiute people.  The Northern Paiute occupied the Great Basin portions of California, 
Nevada and Oregon while the Southern Paiute occupied portions of Arizona, southeastern California, Utah 
and Nevada.  The pre-contact lifestyle was marked by a generalized subsistence economy whereby each tribe 
or band occupied a specific territory, usually centered on the lakes and marshes found throughout the 
Northern Great Basin.  The diet reflected a broad spectrum that included large game, rabbits and other 
rodents, grass seeds, roots and nuts.  Generally, each band was named for the primary food resource 
consumed by that particular group.  The BPT, for example, identify themselves as the Wadatika, named for 
the wada seeds traditionally collected along the shores of Malheur Lake.  In reality, the Northern Paiute were 
probably not organized by rigid division of band or tribe but were rather highly fluid family and camp groups.  
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The degree of tribal or band identity probably fluctuated dependent on the availability of resources, as 
reflected in Beck’s study at Steens Mountain (Beck 1984). 

When the first fur-trappers came into the area, there was still a large indigenous population occupying the 
region (in contrast to the experience of Lewis and Clark traveling down the lower Columbia River noting the 
apparent decimation of the Chinooks).  While traveling in the vicinity of Harney and Malheur lakes in 1826, 
fur trader Peter Skene Odgen remarked that “it is incredible the number of Indians in this quarter.  We cannot 
go 10 yds.  Without finding them . . . No Indian nation so numerous as these in all North America” (The 
Oregon History Project 2009). 

Much of the information known about the Northern Paiutes of southeast Oregon comes from the journals kept 
by U. S. Army officers in the region during the 1860s.  The first regular contact between the Northern Paiute 
and Euro-Americans came during the 1840s when large numbers of white emigrants passed north of Harney 
Basin through the Ontario region on the Oregon Trail on their way to settlements in western Oregon.  Minor 
skirmishes broke out, prompting the U.S. Army to begin scouting the region in 1859 for safer routes as well 
as pursuing Indians deemed hostile (Gray 1995).  After several conflicts between Northern Paiutes and the 
increasing number of white settlers in the region, the federal government established the Malheur Reservation 
in 1872 with the intent of concentrating the large and dispersed Northern Paiute population.  However, many 
Northern Paiutes refused to settle on the reservation owing to the reservation’s isolation and distance to 
traditional resource gathering areas.  The reservation was short-lived, as continual boundary disputes and 
confrontations between settlers and the tribes led to further warfare between the U. S. Army and members of 
the Northern Shoshone and Northern Paiute tribes that left the reservation.  Known as the Bannock War of 
1878, the conflict ended in a U. S. Army victory that led to the dissolution of the reservation in the early 
1880s (Oregon State Archives n.d.).    

As Euro-American settlement in the region increased, bringing with them grazing livestock, the traditional 
Northern Paiute lifestyle was finally brought to an end.  Many Northern Paiute then began settling near white 
communities for the economic opportunities, essentially forming Northern Paiute colonies.  This system of de 
facto reservations near towns and farm centers was already in place when the federal government began 
establishing other reservations for the Northern Paiute.  In 1934, these small Indian communities were granted 
federal recognition as independent tribes, such as the Burns Paiute.  Their descendants formed the federally 
recognized BPT, and in 1972 were awarded a 771-acre reservation north of Burns (Oregon State Archives 
n.d.). 

3.10.2.3 History 

Harney County, located in the high desert country in the southeast portion of the state, is the largest county in 
Oregon comprising 10,228 square miles.  Harney County was created from the southern two-thirds of Grant 
County on February 25, 1889.  The county was named after the lake that lies within its territory, which was 
named in honor of General William S. Harney, commander of the Department of Oregon of the U.S. Army in 
1858-1859.  

The earliest inhabitants of Harney County were the Northern Paiute Indians.  It was not until the first quarter 
of the 19th century that Euro Americans began to arrive in southeast Oregon, beginning with trappers and 
explorers followed by traders, miners, soldiers, cattlemen, farmers and other settlers.   

Peter Skene Ogden was the first European to explore southeast Oregon when he led a fur brigade for the 
Hudson Bay Company in 1826.  But it was the discovery of gold in eastern Oregon in the early 1860s that 
brought thousands of prospectors and early settlers to the area, and their presence soon led to violent 
confrontations with regional tribes.  To restore peace, the federal government established several military 
camps in the area before negotiating a treaty in 1869 with the Northern Paiute that led to the establishment of 
the Malheur Indian Reservation in 1872.  As noted above, the reservation, however was short-lived as further 
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boundary disputes and confrontations between settlers and the tribes led to the dissolution of the reservation 
by the early 1880s (Oregon State Archives n.d.).   

During the last quarter of the 19th century, cattle ranchers, attracted by the vast amount of bunch grass and the 
cattle export outlets in Pendleton, Oregon and Boise, Idaho, and the establishment of the transcontinental 
railroad at Winnemucca, Nevada at the end of the 19th century, soon began moving their herds into the region.  
For the next several decades a contentious relationship developed between settlers and cattlemen over land 
ownership and water rights that often erupted into violence.  Through the early 20th century three industries, 
cattle raising, sheep raising, and timber provided the county’s economic base.  The availability of public land 
for homesteading also served as a catalyst to the cattle industry as well as bringing in farmers and sheep men 
to the area thus creating increased competition for productive land.   

The struggle for control over land claims was often bitter as cattlemen with large holdings sought to 
consolidate their holdings at the expense of smaller landowners.  The most famous of the cattlemen was Peter 
French, who brought 1,200 head of cattle to the area in 1872 under the direction of Dr. Hugh Glenn, and 
acquired lands along the Blitzen River for the ranch.  Here he established the ‘P Ranch’ and managed the 
French-Glenn Livestock Company for Glenn, and for the next quarter of a century sought to consolidate more 
lands under the ranch’s control until his murder in 1897 (Gray 1995; Gall 2009).  The ranch continued in 
operation until 1935 under a variety of owners.   

During the first decade of the 20th century, the increasing consolidation of holdings by the larger landowners 
led some small ranchers to sell their operations and leave the county.  Some of the large ranches that were 
established during those years still exist, such as the Bell-A-Ranch and the 350,000 acre Whitehorse Ranch.  
The Whitehorse Ranch has been in continuous operation since 1869 (Whitehorse Ranch 2009; Gall 2009). 

In addition to cattle grazing, Steens Mountain was the open summer range land for over 100,000 sheep each 
year from the late 1880s to 1934, when the Taylor Grazing Act required all livestock operators to own land 
that would serve as a base for their operations. 

A fierce political battle also developed over the selection of the county seat, which ended with the community 
of Burns being selected.  Burns, the county’s principal town, was established in 1884 and incorporated as the 
county’s administrative center upon the county’s creation in 1889.  Burns was named for the Scottish poet 
Robert Burns by early settler and County Commissioner George McGowan.  During the 1880s, Burns 
reportedly consisted of a hotel, a saloon, and a scattering of small businesses, residences and ranches.   

3.10.2.4 Field Survey Results 

Archaeological Resources 

The Applicant identified a total of 124 newly identified archaeological resources in the Project APE (Table 
3.10-1).  Of these resources, 49 are sites and 75 are isolated finds.  Three (including one feature) 
archaeological sites were identified in the Echanis Wind Energy Project APE, 24 sites were identified in the 
Alternative B – West Route and Hog Wallow Route Option APE, and 23 sites were identified in the 
Alternative C – North Route APE.  Fifteen isolates were identified in the Echanis Wind Energy Project APE, 
forty isolates were identified in the Alternative B – West Route Alternative and Hog Wallow Route Option 
APE, and 20 isolates were recorded in the Alternative C – North Route APE.  The Applicant did not reassess 
any previously identified archaeological resources within the Project APE. 

The Applicant preliminarily identified 23 eligible or potentially eligible NRHP archaeological resources 
within the Project APE.  Of these resources, two sites and one cultural feature are in the proposed Enchanis 
Wind Energy Project APE, ten sites are in the Alternative B – West Route Alternative APE, ten are within the 
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Alternative C – North Route APE, and one site (35HA8) is located in both the Hog Wallow Route Option and 
the Alternative B – West Route APE.   

The archaeological resources identified in the archaeological APE and listed in Table 3.10-1 consists mainly 
of prehistoric lithic scatters (stone tools or flakes), rock features, and ground stones (type of stone tools); as 
well as historic period cans, bottles/glass, rock alignments, building and structural remains, and miscellaneous 
early and mid-20th century refuse and debris. 

Table 3.10-1 Archaeological Resources Identified in the Archaeological APE 

Site # Location  
Land 

Ownership Site Type Description 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

Isolate 1 Wind Farm Private Historic Cans Not Eligible/Not Eligible No Further Work 

Feature 1 Wind Farm Private Historic Rock alignment Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 2 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 3 Wind Farm Private Historic Tin top Not Eligible/Not Eligible No Further Work  

Isolate 4 Wind Farm Private Historic Cans Not Eligible/Not Eligible No Further Work  

Site 1 Wind Farm Private Pre-contact Rockshelter, 
lithic scatter 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 16 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 17 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 18 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 19 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 6 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 7 Wind Farm Private Multi-component Lithic, shell 
casing 

Not Eligible/Not Eligible No Further Work 

Isolate 8 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 9 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 13 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 3 Wind Farm Private Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 14 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 15 Wind Farm Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Feature 3 West Route Private Historic Rock alignment/ 
gap fencing 

Not Eligible/Not Eligible No Further Work  

Isolate 20 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 21 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 22 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 23 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 24 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 25 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 1 West Route Private Historic Debris scatter, 
modern refuse 

Not Eligible/Not Eligible No Further Work 

Site 2 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 26 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  
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Table 3.10-1 Archaeological Resources Identified in the Archaeological APE 

Site # Location  
Land 

Ownership Site Type Description 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

Isolate 27 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 28 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 29 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 30 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 31 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 3 West Route Private Historic Debris scatter, 
modern refuse 

Not Eligible/Not Eligible No Further Work 

Site 5 West Route Private Pre-contact Lithic Not 
Eligible/Undetermined 

Further 
Research/Survey 

Isolate 33 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 32 West Route Private Historic Lid Not Eligible/Not Eligible No Further Work  

Site 4 West Route Private Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 6 West Route Private Pre-contact Lithic Not 
Eligible/Undetermined 

Further 
Research/Survey 

Site 7 West Route Private Pre-contact Lithic scatter Potentially 
Eligible/Undetermined 

Further 
Research/Survey 

Isolate 34 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

35HA1266 West Route Private/FWS Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey  

Isolate 36 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending 

Isolate 37 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending  

Isolate 43 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending  

Isolate 44 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Isolate 41 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Isolate 45 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Site 10 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Site 11 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Site 12 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Site 13 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Isolate 47 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending  

Site 9 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Isolate 48 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Site 14 West Route FWS Pre-contact Lithic TBD/Unevaluated Pending   

Isolate 42 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 39 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 100 West Route BLM Historic Mid-20th century 
debris scatter 

Not Eligible/Not Eligible No Further Work 

Site 15 West Route BLM Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 38 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  
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Table 3.10-1 Archaeological Resources Identified in the Archaeological APE 

Site # Location  
Land 

Ownership Site Type Description 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

Isolate 50 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 52 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 16 West Route BLM Historic Mid-20th century 
debris scatter 

Not Eligible/Not Eligible No Further Work 

Site 17 West Route BLM Historic Lithic Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 51 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 59 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 60 West Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 62 West Route 
(Hog Wallow 

Route Option) 

BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 63 West Route 
(Hog Wallow 

Route Option) 

BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 53 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 54 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 58 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 65 West Route 
(Hog Wallow 

Route Option) 

BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 55 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 56 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 57 West Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

35HA8 West Route and 
the Hog Wallow 
Route Option 

FWS Pre-contract Lithic, 
groundstone, 

and faunal 
remains 

Eligible/Eligible Avoidance 

35HA997 West Route FWS Pre-contract Lithic Potentially 
Eligible/Unevaluated 

Avoidance, 
Further 

Research 

35HA1000 West Route FWS Pre-contract Lithic Potentially 
Eligible/Unevaluated 

Avoidance, 
Further 

Research 

35HA1002 West Route FWS Pre-contract Lithic Potentially 
Eligible/Unevaluated 

Avoidance, 
Further 

Research 

Site FWS1 West Route FWS Pre-contract Lithic, 
groundstone, 

and faunal 
remains 

Potentially 
Eligible/Unevaluated 

Avoidance, 
Further 

Research 

Site 19 North Route Private Pre-contact Lithic scatter, 
rock feature 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 21 North Route BLM Pre-contact Lithic, 
groundstone 
and faunal 

scatter 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 22 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  
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Table 3.10-1 Archaeological Resources Identified in the Archaeological APE 

Site # Location  
Land 

Ownership Site Type Description 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

Site 23 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 24 North Route BLM Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey  

Isolate 69 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 70 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 71 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 72 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 73 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 74 North Route BLM Historic Bottles Not Eligible/Not Eligible No Further Work  

Site 25 North Route BLM Pre-contact Lithic scatter, 
groundstone 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey  

Site 26 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 75 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 76 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 77 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 78 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 79 North Route BLM Multi-component Lithic, wheel rim Not Eligible/Not Eligible No Further Work 

Site 27 North Route BLM/Private Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 28 North Route Private Multi-component Lithic, historic 
hearth with 

refuse 

Not Eligible/Not Eligible No Further Work 

Isolate 82 North Route Private Historic Bottle Not Eligible/Not Eligible No Further Work  

Site 29 North Route Private Historic Refuse dump Not Eligible/Not Eligible No Further Work  

Isolate 81 North Route Private Historic Bottle  Not Eligible/Not Eligible No Further Work  

Site 30 North Route Private Historic Refuse dump Not Eligible/Not Eligible No Further Work  

Site 31 North Route Private Historic Refuse dump Not Eligible/Not Eligible No Further Work  

Site 32 North Route Private Precontact Dispersed 
refuse dump 

Not Eligible/Not Eligible No Further Work 

Site 33 North Route Private Multi-component Lithic, rock 
features 

Not Eligible/Not Eligible No Further Work 

Isolate 85 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 86 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 87 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 34 North Route Private Pre-contact Lithic scatter, 
groundstone 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 35 North Route Private Pre-contact Lithic scatter, 
groundstone 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Isolate 88 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work 

Site 36 North Route Private Pre-contact Lithic and 
groundstone 

Not Eligible/Not Eligible No Further Work 
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Table 3.10-1 Archaeological Resources Identified in the Archaeological APE 

Site # Location  
Land 

Ownership Site Type Description 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

Site 37 North Route Private Multi-component Lithic scatter, 
historic and 

modern debris, 
Coontown 
remnants 

Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 38 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 39  (Feature 4) North Route Private Pre-contact or 
Historic 

Rock pile Not Eligible/Not Eligible No Further Work 

Isolate 89 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 90 North Route BLM Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Isolate 92 North Route Private Pre-contact Lithic Not Eligible/Not Eligible No Further Work  

Site 40 North Route Private Pre-contact Lithic scatter Potentially 
Eligible/Unevaluated 

Further 
Research/Survey 

Site 42  (Feature 5) North Route State of Oregon Historic Rock alignment, 
gap fencing 

Not Eligible/Not Eligible No Further Work 

Site 41 North Route Private Historic/ Multiple 
component 

Disturbed refuse 
scatter 

Potentially Eligible 
(Precontact 

portion)/Unevaluated 

No Further Work 

*This is a preliminary recommendation and determination of NRHP eligibility.  Additional research and survey efforts can provide a more definitive determination of eligibility.  

Architectural/Historical Resources 

The Applicant conducted a Reconnaissance Level Survey (RLS) of the architectural/historical APE as 
stipulated in the Guidelines for Conducting Historic Resource Surveys in Oregon (SHPO 2008).  During the 
field inventory, the Applicant recorded 27 architectural/historical resources within the Project APE (Table 
3.10-2).  The Applicant recommended to BLM that 20 architectural/historical resources were not eligible or 
out of the period of significance (built after 1959) for NRHP consideration.  Thus, only seven of the 27 
architectural/historical resources are eligible for the NRHP based upon their age and integrity, pursuant to 
SHPO guidelines for the RLS (SHPO 2008).   

The RLS is designed to deal with a large group of buildings/structures over a large geographic area, such as 
the Project’s linear APE.  The primary purpose is to provide a “first cut” of buildings in a given area and to 
identify architectural/historical resources that are eligible for listing in the NRHP.  The RLS involves only a 
visual evaluation of properties, not an assessment of associated historical events or individuals.  Age and 
physical integrity are the only two factors used in evaluating the identified architectural/historical resources 
within the Project APE (SHPO 2008).   

Although the State of Oregon only uses age and integrity to determine initial NRHP eligibility consideration 
during the RLS, the determination is not necessarily conclusive.  The lead federal agency can chose to 
conduct more research to specifically determine if a property is eligible for the NRHP.  Specific information 
on important residents and the history of a particular resource can only be obtained through additional 
historical research conducted as part of an Intensive Level Survey (ILS), the next level of survey.  

The architectural/historical resources identified within the Project APE and listed in Table 3.10-2 consist 
mainly of wood or metal frame, vernacular farmstead/ranch buildings and agricultural outbuildings, wooden 
bridges, lined/unlined canals, and abandoned commercial buildings. 
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Table 3.10-2 Architectural/Historical Resources within the Project APE 

HR Number Location  
Land 

Ownership Resource Type 

Approximate 
Year of 

Construction 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

HR-2 Saddle Butte 
Road, North 
Route 

Private Ranch Complex 1950 Eligible/Eligible Avoidance 

HR-3 57043 Hwy 78, 
North Route 

Private Farmstead 1980 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-4 56464 Hwy 78, 
North Route 

Private Farmstead 1950 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-5 Hwy 78, North 
Route 

Private Agricultural 
Building 

2000 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-7 55328 Hwy 78, 
North Route 

Private Farmstead 2000 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-8 54422 Hwy 78, 
North Route 

Private Farmstead 1960 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-9 54421 Hwy 78, 
North Route 

Private Farmstead 2000 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-10 54360 Hwy 78, 
North Route 

Private Farmstead 1960 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-11 53741 Hwy 78, 
North Route 

Private Thompson 
Ranch 

1940 Eligible/Eligible Avoidance 

HR-12 53439 Hwy 78, 
North Route 

Private Farmstead 1990 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-13 53441 Hwy 78, 
North Route 

Private Farmstead 1930 Eligible/Eligible Avoidance 

HR-14 52667 Hwy 78, 
North Route 

Private Farmstead 1980 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-15 52451 Hwy 78, 
North Route 

Private New Princeton 
Post Office and 

Residence 

1990 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-16 58830 Virginia 
Valley Road, 
North Route 

Private Farmstead 1970 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-17 60664 Virginia 
Valley Road, 
North Route 

Private Farmstead 1960 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-18 60630 Virginia 
Valley Road, 
North Route 

Private Farmstead 1990 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-22 Coon Town 
Road, North 

Route 

Private Coon Town 
Ghost Town 

1884 Eligible/Eligible Avoidance 

HR-23 Coon Town 
Road, North 

Route 

Private Coon Town 
Quarry 

1980 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-25 50915 Happy 
Valley Road, 
North Route 

Private Rod Otley 
Ranch 

1940 Eligible/Eligible  Avoidance 

HR-26 South Diamond 
Lane, South 

Diamond Lane 
Route Option 

County County-owned 
Bridge 

1950 Eligible/Eligible  Avoidance 
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Table 3.10-2 Architectural/Historical Resources within the Project APE 

HR Number Location  
Land 

Ownership Resource Type 

Approximate 
Year of 

Construction 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  

Recommended 
Action 

HR-28 South Diamond 
Lane, South 

Diamond Lane 
Route Option 

FWS Unnamed Canal 1930 Not Eligible (Lacks 
Physical Integrity/Not 
Eligible 

No Further Work 

HR-29 36662 South 
Diamond Lane, 

West Route 

Private Anderson 
Ranch 

1980 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-30 37862 South 
Diamond Lane, 

West Route 

Private Farmstead 1980 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-31 39168 South 
Diamond Lane, 

West Route 

Private Tree Top 
Ranches 

1970 Not Eligible (Not in 
Period)/Not Eligible 

No Further Work 

HR-37 Coon Town 
Road, North 

Route 

Private Coon Town 
Bridge 

1950  Eligible/Eligible Avoidance 

HR 39 Diamond Grain 
Camp Road, 
North Route 

Private Hay Barns on 
Otley Ranch 

2000 Not Eligible (Not In 
Period)/Not Eligible 

No Further Work 

HR-41 Hwy 205, West 
Route 

FWS Unnamed Canal 1940 Not Eligible (Lacks 
Physical Integrity/Not 
Eligible 

No Further Work 

*This is a preliminary recommendation and determination of NRHP eligibility.  Additional research and survey efforts can provide a more definitive determination of eligibility.  

3.10.3 Environmental Effects and Mitigation 

3.10.3.1 Project Effects and Mitigation 

If the BLM or USFWS determines that the Project would have an affect on an identified cultural resource 
within the Project APE, then the agency, under 36 CFR 800.5, determines if the undertaking has an adverse 
effect on the particular cultural resource in question.  An adverse effect is found when an undertaking may 
alter any of the characteristics of a property that qualify the property for listing in the NRHP in a manner that 
diminishes the integrity of the property’s location, design, setting, materials, workmanship, feeling or 
association. 

Federal agencies are required to consult with consulting parties when there are potentially adverse effects.  
The consultation should attempt to resolve adverse effects and develop mitigation measures as necessary.  
The following mitigation or avoidance measures are applicable for historic properties for a finding No 
Adverse Effect: 

• Avoidance through transmission route or access road variation or relocation, 

• Avoidance through boring or horizontal direct drilling (for underground sections of the line), 

• Avoidance by narrowing the construction corridor (“neck down”), 

• Avoidance through the use of existing roadways as Project access roads. 

If adverse effects to the resource or resources cannot be avoided, BLM would develop a Memorandum of 
Agreement which outlines a mitigation plan to resolve the adverse effects for the historic property or 
properties in question. 
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Archaeological Resources 

The Applicant preliminarily identified 23 archaeological resources eligible or potentially eligible for listing in 
the NRHP under Criterion D within the Project APE.  Within the Echanis Wind Energy Project APE, there 
are two NRHP eligible or potentially eligible sites and one NRHP eligible cultural feature that would be 
affected.  There are ten preliminarily determined NRHP eligible or potentially eligible sites that would be 
affected within the Alternative B – West Route APE, ten NRHP eligible or potentially eligible sites that 
would be affected within the Alternative C – North Route APE, and one NRHP eligible site (35HA8) is 
located in both the Hog Wallow Route Option and the Alternative B – West Route APE that would be 
affected.   

The Applicant did not make preliminary NRHP eligibility recommendations for archaeological sites that are 
located on USFWS administered land based on an understanding that USFWS cultural resources staff would 
make any NRHP eligibility recommendations regarding these sites.  However, site 35HA1266 is situated on 
both private and USFWS administered land within the Alternative B – West Route APE.  The portion of 
35HA1266 that falls on private land is recommended for avoidance and/or further inventory.  In addition to 
site 35HA1266, there are five sites on USFWS administered land that the agency determined eligible or 
potentially eligible for the NRHP.  Based on research conducted at site 35HA8, the site is eligible for listing 
in the NRHP.  Sites 35HA997, 35HA1000, 35HA1002 and Site FWS1 are considered to be potentially 
eligible for listing.  All six of the sites on USFWS administered lands are recommended for avoidance.   

Architectural/Historical Resources  

The seven architectural/historical resources within the APE that are eligible for listing in the NRHP were 
evaluated for potential effects from the Project.  The Applicant identified six NRHP eligible 
architectural/historical resources in the Alternative C – North Route APE and one in the South Diamond Lane 
Route Option APE. 

The criteria listed below were used to evaluate temporary/short-term and permanent/long-term effects to 
architectural/historical properties:   

• Demolition or Alteration of a Property:  Demolition or extensive alteration of all or part of the resource. 

• Isolation/Alteration of Surrounding Environment:  Temporary or permanent restrictions of access to a 
historic resource or a change in the setting of the property’s setting. 

• Traffic Congestion/Parking/Access:  Congestion arising from changes in traffic patterns, parking, and 
access to architectural/historical resources. 

• Visual:  Removal of architectural/historical resources adjacent to a historic property or the introduction of 
modern construction that is out of character with or alters the resource’s historical setting. 

• Introduction of New Construction:  Addition of new construction that is not compatible with the existing 
architecture of historical resources. 

• Structural Instability:  Introduction of vibration during construction or operation that would cause damage 
to architectural/historical resources. 

• Noise:  Introduction of audible elements that are out of character with the historic resource and its 
established use such that its use may be altered or abandoned. 

• Change of Use:  The change in use of a historic resource brought about by construction or operation-
related activities that make it no longer physically or financially feasible or desirable to maintain the 
current use. 
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• Vibration:  Construction or operation techniques that would create vibrations such that a resource may 
experience damages such as the loosening of paint or mortar, cracking of mortar or plaster, weakening of 
structural elements, or crumbling masonry. 

• Temporary Dirt/Unintended Damage:  Introduction of atmospheric elements that may alter or damage an 
architectural/historical resource. 

• Neglect:  Neglect of a resource resulting in its deterioration or demolition.  This is a potential effect under 
no-build alternatives 

3.10.3.2 Alternative A – No Action 

No Action represents the existing condition of cultural resources within the proposed Project area.  No Action 
would involve no construction of the proposed Echanis Wind Energy Project and the Main Access Road, and 
no construction of additional associated transmission lines, interconnection stations, and access/overland 
roads.  There would be no improvements to existing access roads.  No Action would have no adverse effects 
on NRHP eligible cultural resources. 

3.10.3.3 Echanis Project Effects Common to All Action Alternatives 

In April 2007, Harney County approved a conditional use permit application submitted by CEP to construct 
and operate a wind farm on the Project site on a 10,500 acre privately-owned site on Steens Mountain, 
including the Main Access Road between Diamond and the Echanis site.  The proposed turbine locations 
range approximately 820 feet to 1,300 feet apart.  The A String, consisting of 33 proposed turbine locales, is 
approximately 6.25 miles in length while the B String, consisting of 14 proposed locales, is approximately 
2.66 miles long.   

Archaeological Resources 

The Applicant identified two archaeological sites, one historic cultural feature, and 15 isolates in the Echanis 
Wind Energy Project APE.  Of these 18 archaeological resources, the two archaeological sites and the one 
historic cultural feature were preliminarily determined to be potentially eligible for listing in the NRHP as 
shown in Table 3.10-3.  

The preliminarily determined NRHP eligible archaeological resources identified in the Echanis Wind Energy 
Project APE and listed in Table 3.10-3 consists of prehistoric lithic scatters (stone tools or flakes) and a 
historic period rock alignment. 

Table 3.10-3 Potentially Eligible Archaeological Resources Located in the APE for the Echanis Wind 
Energy Project 

Site # Location Site Type 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  Recommended Action 

 

Project Effects  

Site 1 Wind Farm and 
Main Access Road 

Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

Site 3 Wind Farm and 
Main Access Road 

Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

Feature 1 Wind Farm and 
Main Access Road 

Historic Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

*This is a preliminary recommendation and determination of NRHP eligibility.  Additional research and survey efforts can provide a more definitive determination of eligibility.  
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PERMANENT EFFECTS 
The Project would cause permanent or long-term effects to NRHP eligible archaeological sites through direct 
disturbance and/or indirect visual effects.  The sites are located within the Echanis Wind Energy project APE 
and may be adversely affected by construction of the main access road to the Echanis site, placement of 
turbines, installation of the overhead and underground power collection system, construction of on site access 
roads (i.e. string roads), and increased human activity related to ongoing maintenance.  While no traditional 
cultural properties (TCP’s) or sacred sites eligible for the NRHP have been identified within the APE to date, 
such sites if identified could experience long-term visual effects.  These sensitive areas may also include 
important archaeological sites that could be adversely affected. 

TEMPORARY EFFECTS 
Temporary or short-term effects would be associated with construction activities, including ground 
disturbance required to construct the main access road to the Echanis site and to install turbines, overhead and 
underground power collection systems, and string roads.  Construction activities, including blasting, could 
create noise and vibration that would affect archaeological resources and stockpiling construction materials 
and equipment could cause short term visual effects.  None of these activities are expected to adversely effect 
NRHP eligible archaeological resources within the APE.     

MITIGATION 

The two potentially NRHP eligible archaeological resources and the one historic cultural feature within the 
Echanis Wind Energy Project APE would be avoided, if possible, by relocating or reconfiguring project-
related facilities on the Echanis site or along the alignment of the main access road.  If avoidance is not 
possible, further testing and formal evaluations for eligibility for listing in the NRHP would be conducted for 
each identified resource, as described in Appendix A.   

ARCHITECTURAL/HISTORICAL RESOURCES 
Since no survey and inventory of architectural/historical resources was conducted in this APE, no NRHP 
eligible architectural/historical resources were identified and no project effects were determined.  

3.10.3.4 Alternative B (Proposed Action) 

Archaeological Resources 

Sixty-four archaeological resources were identified in the Alternative B – West Route and the Hog Wallow 
Route Option, including 24 sites, and 40 isolates.  Of the 64 archaeological resources, sites 4, 7, 35HA1266, 
15, 17, 35HA8, 35HA997, 35HA1000, 35HA1002, and Site FWS1 were preliminarily determined to be 
eligible or potentially eligible for listing in the NRHP, and are listed in Table 3.10-4.  The NRHP eligible 
35HA8 is also located in the Hog Wallow Route Option. 

The preliminarily determined NRHP eligible archaeological resources identified in the Alternative B – West 
Route and Hog Wallow Route Option APE consists mainly of prehistoric lithic scatters (stone tools or flakes) 
and ground stones (type of stone tool).  
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Table 3.10-4 NRHP Eligible Archaeological Resources Located in the APE for Alternative B – West Route 
and the Hog Wallow Route Option 

Site # Location Site Type 

*NRHP Eligibility 
(Applicant 

Recommendation/BLM 
Determination)  Recommended Action Project Effects 

Site 4 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

Site 7 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

35HA1266 West Route Pre-contact Potentially Eligible 
(Previously evaluated 

as not 
eligible)/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

Site 15 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

Site 17 West Route Historic Potentially 
Eligible/Unevaluated 

Avoidance, Further 
Research/Survey 

TBD 

35HA8 West Route and 
Hog Wallow Route 

Option 

Pre-contact Eligible/Eligible Avoidance TBD 

35HA997 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance TBD 

35HA1000 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance TBD 

35HA1002 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance TBD 

Site FWS1 West Route Pre-contact Potentially 
Eligible/Unevaluated 

Avoidance TBD 

*This is a preliminary recommendation and determination of NRHP eligibility.  Additional research and survey efforts can provide a more definitive determination of eligibility.  

Architectural/Historical Resources  

Four architectural/historical resources were identified in the Alternative B – West Route APE; HR-29, HR-30, 
HR-31 and HR-41.  They are all recommended not eligible for listing in the NRHP.  

PERMANENT EFFECTS 

ARCHAEOLOGICAL RESOURCES 
All ten of the preliminarily determined NRHP eligible and potentially eligible archaeological sites within the 
Alternative B – West Route APE would experience permanent adverse effects from the proposed Project 
through direct disturbance and/or indirect visual effects.  Permanent adverse effects could result from the 
installation of transmission poles, construction of access roads, and increased human activity related to 
regular long term maintenance activities.  While no traditional cultural properties (TCP’s) or sacred sites 
eligible for the NRHP have been identified within the APE,  such properties or sites, if identified, could 
experience long-term visual effects and may also include archaeological sites that could be permanently 
affected. 

ARCHITECTURAL/HISTORICAL RESOURCES 
There are no permanent effects since no NRHP eligible architectural/historical resources were identified in 
the Alternative B – West Route APE.   
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TEMPORARY EFFECTS 

ARCHAEOLOGICAL RESOURCES 
Temporary or short-term effects associated with construction activities would include ground disturbance 
required to install the transmission lines and poles, use of tensioning and pulling sites, and use of temporary 
storage and laydown areas.  Construction activities, including blasting, could create noise and vibration that 
would affect archaeological resources and stockpiling construction materials and equipment would cause 
short term visual effects.  None of these activities are expected to adversely affect NRHP eligible 
archaeological resources within the APE.  

ARCHITECTURAL/HISTORICAL RESOURCES 
There are no temporary effects since no NRHP eligible architectural/historical resources were identified in the 
Alternative B – West Route APE.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, the Alternative B – West Route would experience 
construction related effects as described above, including the temporary or short term disruptive effects due to 
noise, vibration, and dirt, of which may impart visual effects.  These effects would be short term, and no 
adverse effects to NRHP eligible archaeological resources within the APE are anticipated.  There would be no 
adverse effects to NRHP eligible architectural/historical resources since none were identified in this 
alternative.  

MITIGATION   
Eligible and potentially eligible archaeological properties would be avoided, if possible, by relocating the 
transmission line, changing pole placement, shifting the alignment of access roads, and narrowing the 
construction corridor.  If avoidance is not possible, further testing and formal evaluations for eligibility for 
listing in the NRHP would be conducted for each resource as described in Appendix A.  Because no NRHP 
eligible architectural/historical resources were identified within the APE, no mitigation related to 
architectural/historical resources is proposed for this alternative.   

3.10.3.5 South Diamond Lane Route Option  

Archeological Resources 

The Applicant did not conduct an archaeological survey and inventory of the South Diamond Lane Route 
Option during the 2009 field season. 

Architectural/Historical Resources 

Two architectural/historical resources were identified in the South Diamond Lane Route Option APE (Table 
3.10-5).  They include HR-26 (County-owned Bridge) and HR-28 (Center Canal).  HR-26 (County-owned 
Bridge) is eligible for listing in the NRHP.   
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Table 3.10-5 NRHP Eligible Architectural/Historical Resources Located in the APE for the South Diamond 
Lane Route Option 

HR 
Number Location 

Resource 
Type 

Approximate Year of 
Construction 

NRHP Eligibility (Applicant 
Recommendation/BLM Determination) 

Recommended 
Action 

HR-26 South Diamond Lane, South 
Diamond Lane Route Option 

Bridge 1950 Eligible/Eligible Avoidance 

PERMANENT EFFECTS 

ARCHITECTURAL/HISTORICAL RESOURCES 
The permanent or long-term effects of Project actions on HR-26 would be visual.  Even though the 
transmission line and poles would be placed close to the bridge, the poles and transmission line would tend to 
blend in with the existing landscape and infrastructure (roadway).  HR-26, which crosses the Donner und 
Blitzen River on South Diamond Lane (see HR-26 on Tables 3.10-2 and 3.10.7), would be improved prior to 
being used to transport wind turbine components to the Echanis site.  The project Applicant, in cooperation 
with Harney County, would revise the approaches to the bridge and remove the overburden layer from bridge 
deck to remove the current load limit.  These improvements are not expected to alter the existing integrity of 
this resource and its NRHP eligibility. 

TEMPORARY EFFECTS 

ARCHITECTURAL/HISTORICAL RESOURCES 
Temporary or short-term effects associated with construction activities would include installation of the 
transmission lines and poles, use of tensioning and pulling sites, and use of temporary storage and laydown 
areas.  Construction activities could create noise and vibration that would affect HR-26 and stockpiling 
construction materials and equipment would cause short term visual effects.  None of these activities are 
expected to adversely effect this NRHP eligible architectural/historical resource.    

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission 
line would require a second construction phase at a future date when additional capacity is required 
on the transmission line.  During the second construction phase, the South Diamond Lane Route 
Option would experience similar temporary construction related effects as described above, including 
the temporary or short term disruptive effects due to noise, vibration, and stockpiling construction 
materials and equipment which would cause short term visual effects.  Because these effects would be 
short term, no adverse affects on HR-26 are anticipated.   

MITIGATION   
Because the transmission line poles and transmission line would tend to blend in with the existing 
landscape and infrastructure (including HR-26), the visual effects on HR-26 would be minimal and 
would not warrant mitigation.  In addition, the revisions to the bridge approaches and removal of the 
overburden layer from the bridge deck are not expected to alter the existing integrity of this resource 
and its NRHP eligibility, therefore  no specific mitigation for HR-26 is proposed. 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.10-25 

3.10.3.6 Hog Wallow Route Option 

Archaeological Resources 

One preliminarily determined NRHP eligible archaeological resource (35HA8) was identified in the Hog 
Wallow Route Option APE.  This site (which is also in the Alternative B – West Route APE) consists mainly 
of prehistoric lithic scatters and faunal remains.   

Architectural/Historical Resources  

The Applicant did not identify any NRHP eligible architectural/historical resources in the Hog Wallow Route 
Option APE.  

PERMANENT EFFECTS  

ARCHAEOLOGICAL RESOURCES 
Site 35HA8 would experience permanent adverse effects from the proposed Project through direct 
disturbance and/or indirect visual effects.  Permanent adverse effects could result from the installation of 
transmission poles, construction of access roads, and increased human activity related to regular long term 
maintenance activities.  While no traditional cultural properties (TCP’s) or sacred sites eligible for the NRHP 
have been identified within the APE,  such properties or sites, if identified, could experience long-term visual 
effects and may also include archaeological sites that could be permanently affected. 

TEMPORARY EFFECTS 
Temporary or short-term effects associated with construction activities would include ground disturbance 
required to install the transmission lines and poles, use of tensioning and pulling sites, and use of temporary 
storage and laydown areas.  Construction activities, including blasting, could create noise and vibration that 
would affect archaeological resources and stockpiling construction materials and equipment would cause 
short term visual effects.  None of these activities are expected to adversely affect NRHP eligible 
archaeological resources within the APE.  

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, the Alternative B – West Route and the Hog 
Wallow Route Option would experience similar temporary construction related effects as described above, 
including the temporary or short term disruptive effects due to noise, vibration, and dirt, of which may impart 
visual effects.  Since there no NRHP eligible cultural resources located in this option, then there are no 
temporary or short-term effects to be considered.   

MITIGATION   
Site 35HA8 would be avoided, if possible, by relocating the transmission line, changing pole placement, 
shifting the alignment of access roads, and narrowing the construction corridor.  If avoidance is not possible, 
further testing and formal evaluations for eligibility for listing in the NRHP would be conducted for each 
resource as described in Appendix A.  Because no NRHP eligible architectural/historical resources were 
identified within the APE, no specific mitigation related to architectural/historical resources is proposed for 
this alternative.   
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ARCHITECTURAL/HISTORICAL RESOURCES 
There are no permanent effects since no NRHP eligible architectural/historical resources were identified in 
the Hog Wallow Route Option APE.   

3.10.3.7 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for the Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The line location, pole heights, pole spacing, ROW widths, 
construction methods, interconnection points, and access requirements would be the same as for Alternative B 
– West Route, and the two route options described above.  

PERMANENT AND TEMPORARY EFFECTS 
The type of permanent and temporary effects of this design option on preliminarily determined NRHP eligible 
cultural resources would be the same as described for Alternative B – West Route and the South Diamond 
Lane and Hog Wallow Route Options.  The only notable differences between this design option and others is 
that this option would not require a second round of construction to upgrade the line to 230-kV.  This option 
would have lower overall temporary construction related effects such as noise and disruptions due to the 
presence of workers and equipment, and visual effects from the stockpiling materials.  Construction 
equipment operations and maintenance activities would be the same or less than described for Alternative B – 
West Route, and the two route options above.  

MITIGATION  
Because the Applicant would avoid eligible and potentially eligible archaeological properties by 
relocating the transmission line, changing pole placement, shifting the alignment of access roads, and 
narrowing the construction corridor, no specific mitigation for archaeological properties is proposed.  
If avoidance is not possible, further testing and formal evaluations for eligibility for listing in the 
NRHP would be conducted for each resource as described in Appendix A.   

Because the transmission line poles and transmission line would tend to blend in with the existing 
landscape and infrastructure (including HR-26), the visual effects on HR-26 under the Hog Wallow 
Route Option would be minimal and would not warrant mitigation.   

3.10.3.8 Alternative C  

Archaeological Resources  

The Applicant identified 42 archaeological resources in the Alternative C North Route APE, including 23 
sites and 20 isolates (Table 3.10-6).  Of the 43 resources, sites 19, 21, 24, 25, 27, 34, 35, 37, 40, and 41 were 
preliminarily determined to be potentially eligible for listing in the NRHP.  The Applicant did not identify any 
reported rock art resources among the potentially eligible archaeological sites within the project APE.  Further 
research and survey efforts could possibly determine if any of these potentially eligible sites include rock art 
sites.  The Coon Town Petroglyph site, 35HA35, is located just outside the Project APE. 

The preliminarily determined NRHP eligible archaeological resources identified in the Alternative C – North 
Route consists mainly of prehistoric lithic scatters (stone tools or flakes), ground stones (type of stone tool); 
ands miscellaneous historic period refuse, debris, and building remains. 
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Table 3.10-6 Archaeological Resources Located in the APE for Alternative C – North Route 

HR 
Number Location Site Type 

*NRHP Eligibility (Applicant Recommendation/BLM 
Determination)  Recommended Action 

Project 
Effects  

Site 19 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 21 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 24 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 25 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 27 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 34 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 35 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 37 North 
Route 

Multi-
component 

Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 40 North 
Route 

Pre-contact Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

Site 41 North 
Route 

Multi-
component 

Precontact Portion Potentially Eligible/Unevaluated Avoidance, Further 
Research/Survey 

TBD 

*This is a preliminary recommendation and determination of NRHP eligibility.  Additional research and survey efforts can provide a more definitive determination of eligibility.  

Architectural/Historical Resources  

The Applicant identified 21 architectural/historical resources in the Alternative C – North Route (Table 3.10-
7).  Of the 21 resources, HR-2, HR-11, HR-13, HR-22, HR-25, and HR-37 are eligible for listing in the 
NRHP.  

The architectural/historical resources identified within the Project APE consists mainly of wood or metal 
frame, vernacular farmstead/ranch buildings and agricultural outbuildings and structures; wooden bridges, and 
abandoned commercial buildings.  

PERMANENT EFFECTS 

ARCHAEOLOGICAL RESOURCES 
All ten of the preliminarily determined NRHP eligible and potentially eligible archaeological sites within the 
Alternative C – North Route APE would experience permanent adverse effects from the proposed Project 
through direct disturbance and/or indirect visual effects.  Permanent adverse effects could result from the 
installation of transmission poles, construction of access roads, and increased human activity related to 
regular long term maintenance activities.  While no traditional cultural properties (TCP’s) or sacred sites 
eligible for the NRHP have been identified within the APE,  such properties or sites, if identified, could 
experience long-term visual effects and may also include archaeological sites that could be permanently 
affected. 
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Table 3.10-7 NRHP Eligible Architectural/Historical Resources Located in Alternative C – North Route APE 

HR 
Number Location 

Resource 
Type 

Approximate Year 
of Construction 

NRHP Eligibility (Applicant 
Recommendation/BLM 

Determination) 
Recommended 

Action Project Effects 

HR-2 Saddle Butte Road, 
North Route 

Ranch 
Complex 

1950 Eligible/Eligible Avoidance No  Historic 
Properties 
Affected 

HR-11 53741 Hwy 78, 
North Route  

Thompson 
Ranch 

1940 Eligible/Eligible Avoidance No  Historic 
Properties 
Affected 

HR-13 53441 Hwy 78, 
North Route  

Farmstead 1930 Eligible/Eligible Avoidance No Historic 
Properties 
Affected 

HR-22 Coon Town Road, 
North Route   

Coon Town 
Ghost Town 

1884 Eligible/Eligible Avoidance No Historic 
Properties 
Affected 

HR-25 50915 Happy 
Valley Road, North 

Route 

Smyth/Rod 
Otley Ranch 

1940 Eligible/Eligible Avoidance No Historic 
Properties 
Affected 

HR-37 Coon Town Road, 
North Route 

Coon Town 
Bridge 

1940 Eligible/Eligible Avoidance No Historic 
Properties 
Affected 

ARCHITECTURAL/HISTORICAL RESOURCES 
The permanent or long-term effects of Project actions in Alternative C – North Route would be visual.  The 
six NRHP eligible architectural/historical properties within the APE are located a significant distance from 
the proposed transmission lines and/or along existing roadways.  Due to the distance between the proposed 
transmission lines and the architectural/historical resources, and the poles that tend to blend in with the 
existing landscape and infrastructure (roadway), neither is a significant visual effect to the resources.  
Additionally, none of the resources are oriented to take advantage of a specific vista in which power lines are 
proposed.  These visual effects, therefore, are not adverse.  For example, the Thompson Ranch (HR-11) and 
Smyth Ranch (HR-25) are located at the end of a short drive off a main road.  These properties are sufficiently 
screened by deciduous trees and other landscape elements to limit views of the proposed transmission lines.   

TEMPORARY EFFECTS 

ARCHAEOLOGICAL RESOURCES 
Temporary or short-term effects associated with construction activities would include ground disturbance 
required to install the transmission lines and poles, use of tensioning and pulling sites, and use of temporary 
storage and laydown areas.  Construction activities, including blasting, could create noise and vibration that 
would affect archaeological resources and stockpiling construction materials and equipment would cause 
short term visual effects.  None of these activities are expected to adversely affect NRHP eligible 
archaeological resources within the APE.  

ARCHITECTURAL/HISTORICAL RESOURCES 
Temporary or short-term effects associated with construction activities would include installation of the 
transmission lines and poles, use of tensioning and pulling sites, and use of temporary storage and laydown 
areas.  Construction activities could create noise and vibration that would affect architectural/historical 
resources and stockpiling construction materials and equipment would cause short term visual effects.  None 
of these activities are expected to adversely affect NRHP eligible architectural/historical resources within the 
APE.  
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FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 
The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, the Alternative C – North Route would experience 
similar temporary construction related effects as described above, including the temporary or short term 
disruptive effects from noise, vibration, and stockpiling construction materials and equipment.  None of these 
activities are expected to adversely affect NRHP eligible archaeological sites or architectural/historical 
resources within the APE.  

MITIGATION 
Eligible and potentially eligible archaeological properties would be avoided by relocating the transmission 
line, changing pole placement, shifting the alignment of access roads, and narrowing the construction 
corridor.  If avoidance is not possible, further testing and formal evaluations for eligibility for listing in the 
NRHP would be conducted for each resource as described in Appendix A.  The proposed Project would have 
no adverse effect on the six NRHP eligible architectural/historical properties within the Alternative C – North 
Route APE.  Therefore, no mitigation is recommended. 

3.10.3.9 115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The line location, 
pole heights, pole spacing, ROW widths, construction methods, interconnection points, and access 
requirements would be the same as for Alternative C – North Route. 

Archaeological and Architectural/Historical Resources 

The number and types of NRHP eligible archaeological and architectural/historical resources would be same 
as identified in the Alternative C – North Route, and the 115-kV Transmission Line Option. 

PERMANENT AND TEMPORARY EFFECTS 
The permanent and temporary effects of this design option on preliminarily determined NRHP eligible 
cultural resources would be the same as described for Alternative C – North Route, and the 115-kV 
Transmission Line Option.  The only notable differences between this design option and others is that this 
option would not require a second round of construction to upgrade the line to 230-kV, nor would equipment 
upgrades be required at the interconnection station.  This option would have lower overall temporary 
construction related effects such as noise and disruptions due to the presence of workers and equipment, and 
visual effects from the stockpiling materials.  Thus, construction equipment operations and maintenance 
activities would be the same or less as described for Alternative C – North Route. 

MITIGATION 
Eligible and potentially eligible archaeological properties would be avoided by relocating the 
transmission line, changing pole placement, shifting the alignment of access roads, and narrowing the 
construction corridor.  If avoidance is not possible, further testing and formal evaluations for 
eligibility for listing in the NRHP would be conducted for each resource as described in Appendix A.   

The six NRHP eligible architectural/historical properties within the APE are located far from the proposed 
transmission lines and/or along existing roadways, and because none of these properties are oriented to take 
advantage of a specific vista in which transmission lines or poles would be noticeable, the visual effects of 
Alternative C – North Route on these properties would be negligible.     
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3.10.3.10 Residual Effects after Mitigation 

There would be no anticipated residual effects to cultural resources after mitigation measure have been 
implemented.   

3.10.3.11 Summary Comparison of Alternatives 

The effects on archaeological resources and architectural/historic resources from development of the Echanis 
Wind Energy project and the transmission line alternatives and route options are summarized in Table 3.10-8.  

Table 3.10-8 Summary of Effects - Cultural Resources 

 Alternative B 

 Alternative A 
No Action 

Echanis Wind 
Energy Project 

West Route 
(Proposed Action)   

S. Diamond Lane 
Route Option 

Hog Wallow  Route 
Option 

Alternative C – 
North Route 

Archaeological 
Resources 

No Action would 
have no adverse 
effects on NRHP 
eligible 
archaeological 
resources. 

No temporary 
adverse effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual effects.  
Avoidance is 
recommended for all  
potentially eligible 
sites.  If avoidance is 
not possible, further 
testing and formal 
evaluations for NRHP 
eligibility should be 
conducted for each 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary delineation 
through testing. 

No adverse 
temporary effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual effects.  
Avoidance is 
recommended for all 
potentially eligible 
sites.  If avoidance is 
not possible, further 
testing and formal 
evaluations for NRHP 
eligibility should be 
conducted for each 
resource.   Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary delineation 
through testing.   

An archaeological 
survey was not 
conducted of 
archaeological 
resources in the 
South Diamond Lane 
Route Option. 

No adverse 
temporary effects to 
the NRHP eligible 
archaeological 
resource.  There 
would be permanent 
or long-term effects 
to the NRHP eligible 
archaeological site 
through direct 
disturbance and/or 
indirect visual effects.  
Avoidance is 
recommended for all 
potentially eligible 
sites.  If avoidance is 
not possible, further 
testing and formal 
evaluations for NRHP 
eligibility should be 
conducted for the 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary delineation 
through testing.   

No temporary 
adverse effects to 
NRHP eligible 
archaeological 
resources.  There 
would be permanent 
or long-term effects 
to NRHP eligible 
archaeological sites 
through direct 
disturbance and/or 
indirect visual effects.  
Avoidance is 
recommended for all  
potentially eligible 
sites.  If avoidance is 
not possible, further 
testing and formal 
evaluations for NRHP 
eligibility should be 
conducted for each 
resource.  Formal 
evaluations would 
include further 
documentation and 
inventory, and 
boundary delineation 
through testing.   

Architectural/Historical 
Resources 

No Action would 
have no adverse 
effects on NRHP 
eligible 
architectural/historical 
resources 

Since no survey and 
inventory of 
architectural/historical 
resources was 
conducted in this 
APE, no NRHP 
eligible 
architectural/historical 
resources were 
identified and no 
project effects were 
determined.  

 

No NRHP eligible 
architectural/historical 
resources were 
identified in the West 
Route 

No temporary or 
permanent adverse 
effects to  NRHP 
eligible 
architectural/historical 
resources. 

No NRHP eligible 
architectural/historical 
resources were 
identified in the Hog 
Wallow Route Option. 

No temporary or 
permanent adverse 
effects to NRHP 
eligible 
architectural/historical 
resources. 
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3.11 SOCIAL AND ECONOMIC VALUES AND ENVIRONMENTAL JUSTICE 

This section describes the existing social and economic conditions in the area that may be affected by the 
Project and estimates potential social and economic effects that may result from Project implementation.  The 
Project Area is defined as Harney County for the analysis of social and economic values (some information 
about population is also presented at the Census Block Group and selected city levels).  For the environmental 
justice analysis, the Project Area is primarily defined as Harney County, however, where data are available 
analysis is also presented at the levels of smaller geographic units, such as Census Tracts, Census Block 
Groups, and selected cities.  The Project Site is the physical footprint of the proposed Project.   

The key social and economic resources addressed in this section include population, employment, income, tax 
revenues, property values, social values, and environmental justice.  The existing social and economic 
conditions are discussed in the Affected Environment section followed by the Environmental Consequences 
detailing potential effects resulting from Project implementation. 

3.11.1 Methodology 

This section provides an overview of the methodology used to estimate economic and social effects of the 
Proposed Action.  The social and economic values analysis presented in this section relies on data published 
by a variety of local, state, and Federal sources.  Data was gathered for the Project Area as defined by Harney 
County and for comparison purposes, Oregon State and the United States, subject to availability.  In addition, 
where available, data is also presented at the Census Block Group and Block levels and for the two larger 
cities of Burns and Hines.  The Project Site (including all alternative routes and the Echanis Project) is 
contained within Harney County.   

The analysis was informed by comments from the public scoping process which occurred from July to 
September 2009.  Comments from agency representatives, local organizations, and private citizens requested 
that the following issues be addressed with regards to social and economic values and environmental justice: 

 Potential effects to all segments of the local economies, including impacts to private property values  

 One comment requested that the analysis avoid using IMPLAN and economic base models.    

 Comparison of the cited benefits of the project (job creation, revenue from energy generation, climate 
benefits) to the cited costs (loss of other opportunities and values on public lands). 

 Evaluation of potential effects to minority and low-income populations. 

 Analysis of whether the amount of taxes generated by the Project would offset potential losses in revenue 
generated through tourism.   

 Potential benefits to the local and regional economies in terms of job creation and tax revenue. 

 Assessment of the potential benefits that could accrue if the proposed transmission line were sited on 
brownfields instead of on undeveloped lands and on private property instead of on federal lands.   

 Potential effects to non-market values associated with undeveloped lands, including local quality of life 
and recreational and aesthetic opportunities.  

 Exploration of other means of generating revenue for those ranchers offering portions of their property for 
Project development.   
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3.11.1.1 Social and Economic Methodology 

Employment and labor income are common economic indicators used to measure the value of economic 
activity in an economy.  Labor income is the sum of employee compensation (including all payroll costs and 
benefits) and proprietor income (profits).  Employment is the average number of employees, whether full or 
part-time, of the businesses producing output.  Income and employment represent the net economic benefits 
that accrue to a region as a result of increased economic activity.  

This section analyzes the effect of the Project Alternatives on county employment and labor income using an 
IMPLAN (IMpact analysis for PLANning) model.  IMPLAN models include data on the linkages between 
different industries and facilitate the estimation of total economic effects.  Total economic effects include 
direct effects attributed to the activity being analyzed, as well as the additional indirect and induced effects 
resulting from money circulating throughout the economy.  Because the businesses within a local economy 
are linked together through the purchase and sales patterns of goods and services produced in the local area, 
an action which has a direct effect on one or more local industries is likely to have an indirect effect on many 
other businesses in the region.  For example, an increase in construction would lead to increased spending in 
the adjacent area.  Firms providing production inputs and support services to the construction industry would 
see a rise in their industry outputs as the demand for their products increase.  These additional effects are 
known as the indirect economic effects.  As household income is affected by the changes in regional 
economic activity, additional effects occur.  The additional effects generated by changes in household 
spending are known as induced economic effects. 

IMPLAN is used to estimate the total economic effects of the Action Alternatives based on the direct 
expenditures during construction and operations on Project-related materials and labor.  Estimation of these 
direct expenditures is based on personal communication with the Applicant as well as interviews with county 
businesses. (Norling/Kane, 2008-9; Elder, 2009)  Certain assumptions were required regarding the pattern of 
expenditure, such as what sectors provided Project inputs and what proportion of materials were locally 
sourced.  The data from the Applicant as well as the assumptions are documented in the text.  To the extent 
that the actual Project-related expenditure pattern in the county varies from that used in the analysis, the 
results presented in this section may underestimate or overestimate effects. 

Effects of the Action Alternatives are estimated for both the transmission line and the Echanis Wind Energy 
Project (Echanis Project).  Data on the Echanis Project is largely based on previous research on the economic 
effects on the county of the East and West Ridge wind projects.  (ENTRIX, Inc., 2008)  According to the 
Applicant, the economic effects of the Echanis Project should be very similar.  (Norling/Kane, 2009) 

Finally, no economic costs of the Alternatives are estimated.  The two primary sources of cost examined were 
changes in land use from grazing to energy production and transmission, and potential change in recreation 
visitation and expenditure.  As the Project footprints in the Action Alternatives are relatively small and gross 
grazing revenue per acre is also quite small (approximately $15 per acre), no opportunity cost on county 
income or employment is estimated for reduced grazing opportunity.  As discussed in Section 3.7 Recreation, 
there are no expected effects to recreation-related visitation (and associated spending) to the Project Area, so 
no economic costs are anticipated with recreation. 

Additional effects such as potential property value effects and fiscal effects are estimated using GIS 
technology, Excel, and a benefit transfer of appropriate studies to the Project Area.    

3.11.1.2 Environmental Justice Methodology 

The social and economic information and other relevant data are used to address environmental justice in 
compliance with Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority 
Populations and Low Income, Block-Group, and Block levels and supplemented with other more recent data 
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from reliable sources, GIS tools are employed to identify and examine the distribution of minority and low-
income populations in the vicinity of the Populations,” issued February 11, 1994.  The environmental justice 
concerns are addressed by determining whether low-income and/or minority populations reside within the 
Project Area and, if present, whether disproportionately high and adverse human health, environmental, 
and/or social and economic effects of the Proposed Action and Alternatives are anticipated for these 
populations based on U.S. Census data at the county, city/town Project.  Following this, any 
disproportionately high human health, environmental, and/or social and economic effects on these groups 
(relative to total population effects) that are predicted to occur as a consequence of the proposed Project and 
Alternatives are identified and characterized.  The findings reflect the results of discussions with local 
governments, state and county officials, relevant agencies, and other stakeholders, as well as from public 
input and review of relevant published documents and data.   

3.11.2 Affected Environment 

The Affected Environment section identifies and quantifies, where appropriate, the current social and 
economic and environmental justice conditions of the Project Area.  The section includes examining trends, 
current conditions, and other factors of important social and economic and environmental justice indicators to 
provide an accurate baseline assessment of the Project Area in relationship to the state and nation. 

3.11.2.1 Social and Economic Values 

This section describes the existing conditions and important trends relating to the population, economic base, 
taxes, and minority populations in the Project Area.  State and national level data are provided for 
comparison.  The economic base includes employment, unemployment, income and poverty, and housing 
issues.  This information is presented here for comparison purposes against the social and economic effects 
discussed later. 

Population Trends and Projections 

The proposed Project would be located in Harney County, a sparsely populated rural county in southeast 
Oregon.  There is an average of less than one person per square mile in the county, compared to an average of 
almost 40 people per square mile in Oregon and an average of 86 people per square mile nationwide.  The 
population of Harney County grew by almost eight percent between 1990 and 2000, but this growth slowed 
down to a little over one percent between 2000 and 2008.  (Portland State University, 2009; U.S. Census 
Bureau, 2008-9)  In comparison, the population of Oregon increased by over 20 percent from 1990 to 2000, 
and another 11 percent from 2000 to 2008.  Oregon outpaced the national population growth over both the 
1990 to 2000 and 2000 to 2008 periods.  As shown in Table 3.11-1, the present (2008) population of Harney 
County is 7,705, accounting for only about 0.2 percent of the population of Oregon.  The two cities of Burns 
and Hines house about 64 percent of the county population.   

The U.S. Census Bureau has divided Harney County into two Census Tracts (CT), 9801 and 9802 (see Figure 
3.11-1 for the locations of these CTs).  CT9801 is comprised of six Census Block Groups (BG), while 
CT9802 is divided into two BGs.  The Project would primarily be located in CT9802, BG2, which is the 
largest BG in the county in terms of area.  However, this analysis covers all eight BGs in the county given 
some effects, such as employment, are anticipated to go beyond the actual Project Site.  Further, while the two 
larger cities of Burns and Hines are located outside the Project Site, data on these areas are presented where 
available due to the potential effects on them.   
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Figure 3.11-1 Poverty Rates by Block Group.    
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Table 3.11-1 Population and Population Change 

Area 

Population Population Change (%) 

Population 
Density (People 

per Square 
Mile) 1990 2000 2008 1990-2000 2000-2008 1990-2008 

Burns City 2,913 3,064 3,025 5.2% -1.3% 3.8% n/a 

Hines City 1,452 1,623 1,870 11.8% 15.2% 28.8% n/a 

Harney County 7,060 7,609 7,705 7.8% 1.3% 9.1% 0.7 

State of Oregon 2,842,321 3,421,399 3,791,075 20.4% 10.8% 33.4% 39.5 

U.S.A. 248,709,873 281,421,906 304,059,724 13.2% 8.0% 22.3% 86.0 

Note:  Population density figures are based on the 2008 population estimates.  n/a:  Data not available 

Sources: 

Portland State University, Population Research Center, Table 4. Population Estimates for Oregon and Its Counties and Incorporated Cities: April 1, 1990 - July 1, 2008.  Portland, Oregon, 
March 2009.  

U.S. Census Bureau, Population Division, Table 1. Annual Estimates for the Resident Population for the United States, Regions, States, and Puerto Rico: April 1, 2000 to July 1, 2008 
(NST-EST2008-01), December 22, 2008.  Website (http://www.census.gov/popest/states/tables/NST-EST2008-01.xls) accessed November 3, 2009.  

U.S. Census Bureau, DP-1. General Population and Housing Characteristics: 1990, 1990 Summary Tape File 1 (STF 1) - 100-Percent Data, United States, 1990.  Website 
(http://factfinder.census.gov) accessed November 3, 2009. 

 

At the BG level, the most recent population information available is for 2000, which is presented in Table 
3.11-2.  The CT9801, BG4 has the highest population in the county with 1,500 people in 2000.  Based on 
2000 Census data, the five smallest BGs in the county in terms of area, BG2, BG3, BG4, BG5, and BG6 in 
CT9801 contain almost 69 percent of the county population.  This is primarily due to the presence of the main 
population centers of Burns and Hines in these BGs.  Between 1990 and 2000, the population of Burns grew 
by over five percent, but experienced a reduction of more than one percent between 2000 and 2008 (see Table 
3.11-1).  Hines, on the other hand, has experienced population increases of about 12 percent from 1990 to 
2000 and by over 15 percent from 2000 to 2008.  Based on 2008 population estimates, roughly 64 percent of 
the county population resides within the incorporated cities of Burns and Hines. 

Population projections through 2030 for Harney County, Oregon, and the United States are shown in Table 
3.11-3. (State of Oregon, 2004; U.S. Census Bureau, 2009)  It is projected that the population of Harney 
County will decrease by two percent between 2000 and 2010.  The population of the county is expected to 
experience a net gain of almost nine percent over the 10-year period between 2010 and 2020, and eight 
percent between 2020 and 2030.  These figures represent a net 14.9 percent gain over the entire 30-year 
period (2000-2030) incorporating annual fluctuations (both positive and negative) in the population estimates.  
At the state level, higher growth rates are expected, increasing by 43 percent cumulatively from 2000 through 
2030. 

Area Economy  

The Harney County economy is based upon employment, income, the unemployment rate, housing, and 
industry employment characteristics.  To understand the economic and social and economic makeup of the 
Project Area, economic indicators such as employment and unemployment, income by sector, and poverty are 
further explored here. 
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Table 3.11-2 Population by Census Block Group in Harney County 

Area Population in 2000 

Census Tract 9801, BG 1 390 

Census Tract 9801, BG 2 827 

Census Tract 9801, BG 3 1,022 

Census Tract 9801, BG 4 1,500 

Census Tract 9801, BG 5 1,129 

Census Tract 9801, BG 6 753 

Census Tract 9802, BG 1 1,021 

Census Tract 9802, BG 2 967 

Source:  U.S. Census Bureau, Population Division.  Website (http://www.census.gov) accessed November 3, 2009. 

 

Table 3.11-3 Population Projections (2000 to 2030) 

Area 

Population Population Change (%) 

2000 2010 2020 2030 2000-2010 2010-2020 2020-2030 

Harney County 7,609 7,454 8,098 8,745 -2.0% 8.6% 8.0% 

State of Oregon 3,421,399 3,843,900 4,359,258 4,891,225 12.3% 13.4% 12.2% 

U.S.A. 281,421,906 310,233,000 341,387,000 373,504,000 10.2% 10.0% 9.4% 

Sources:   

State of Oregon, Department of Administrative Services, Office of Economic Analysis, Forecasts of Oregon's County Populations and Components of Change, 2000 - 2040, Salem, 
Oregon, April 2004.  

Harney County Planning Department, Harney County Comprehensive Plan, adopted November 2009.  

U.S. Census Bureau, Population Division, Table 1. Projections of the Population and Components of Change for the United States: 2010 to 2050 (NP2008-T1), August 14, 2008.  Website 
(http://www.census.gov/population/www/projections/files/nation/summary/np2008-t1.xls) accessed November 3, 2009. 

U.S. Census Bureau, Population Division, Table 1. Annual Estimates for the Resident Population for the United States, Regions, States, and Puerto Rico: April 1, 2000 to July 1, 2008 
(NST-EST2008-01), December 22, 2008.  Website (http://www.census.gov/popest/states/tables/NST-EST2008-01.xls) accessed November 3, 2009. 

 

EMPLOYMENT 

Industry specific employment information provides important insight into the make up of a regional economy.  
Total nonfarm employment in Harney County was 2,220 jobs in November 2009.  (Oregon Employment 
Department website)  Nonfarm employment in the county is evenly divided between private employment (50 
percent) and government employment (50 percent).  Comparatively, private employment comprises 81 
percent of Oregon‟s nonfarm employment, with Government accounting for only 19 percent of Oregon‟s 
nonfarm employment.  The industrial category employing the most people in Harney County is local 
government with 32 percent of the workforce, compared with only 12 percent statewide.  The trade, 
transportation, and utilities industry is the largest private employer in Harney County with 370 employees 
constituting 17 percent of the employment countywide.  Similarly, the trade, transportation, and utilities 
industry accounts for 20 percent of employment statewide.  Table 3.11-4 presents employment by industry in 
November 2009 for the county and state.   
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Table 3.11-4 Nonfarm Employment by Industry, November, 2009 

 
Harney  County Oregon 

Employees % of Total Employees % of Total 

Total nonfarm employment 2,220 100% 1,626,800 100% 

Total private 1,110 50% 1,321,500 81% 

 Mining, logging, and construction 90 4% 83,300 5% 

 Manufacturing 10 0% 162,800 10% 

 Trade, transportation, and utilities 370 17% 320,100 20% 

  Wholesale Trade 30 1% 75,300 5% 

  Retail trade 290 13% 190,900 12% 

  Transportation, warehousing, and utilities 50 2% 53,900 3% 

 Information 20 1% 34,700 2% 

 Financial activities 70 3% 93,200 6% 

 Professional and business services 90 4% 180,600 11% 

 Educational and health services 180 8% 229,200 14% 

 Leisure and hospitality 220 10% 160,300 10% 

 Other services 60 3% 57,300 4% 

Government 1,110 50% 305,300 19% 

 Federal government 260 12% 29,000 2% 

 State government 140 6% 79,900 5% 

 Local government 710 32% 196,400 12% 

Source:  Oregon Employment Department, ‘Current Employment Statistics,’ accessed at http://www.qualityinfo.org/olmisj/CES.   

 

Harney County nonfarm employment lost 360 employees between 2001 and November 2009, a decrease of 
14 percent.  (Oregon Employment Department website)  The manufacturing industry was hit the hardest over 
this time period with a 96 percent decrease in industry employment or 230 employees.  The decline of the 
manufacturing industry was fueled by the closure of the Louisiana-Pacific Corporation‟s lumber mill in 
Hines, which produced laminated veneer until its closure in late 2007.  (Oregon Employment Department 
website)  Additionally, Monaco Coach Corporation‟s Harney County plant furloughed many of its workers in 
2008 (Oregon Employment Department website) before closing its doors in 2009 (The Bulletin, 2009).  
Countywide employment also decreased for local government (a 60-employee reduction) and the retail trade 
industry (a 50-employee reduction) since 2001, as indicated in Table 3.11-5.  Industries increasing 
employment between 2001 and November 2009 included professional and business services and the 
educational and health services industry, each with an increase of 20 employees.   

These trends are inconsistent with statewide industry employment between 2001 and November 2009.  
Statewide, a 25 percent decrease occurred in the manufacturing industry, though at a significantly lower rate 
(96 percent) than in Harney County.  (Oregon Employment Department website)  Additionally, the 
information industry decreased employment in the state by 13 percent over the same time period.  
Employment gains in Oregon helped to offset these losses, particularity in the education and health services 
industry with an increase in employment of 28 percent and an increase in employment of 10 percent and nine 
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percent, in the state and local government respectfully.  Overall, statewide nonfarm employment increased by 
one percent or 21,300 employees between 2001 and November 2009 (see Table 3.11-5).   

Table 3.11-5 Changes in Industry Employment, 2001 to 2009 

 Harney County Oregon 

 2001 Nov 2009 % Change 2001 Nov 2009 % Change 

Total nonfarm employment 2,580 2,220 -14% 1,605,500 1,626,800 1% 

Total private 1,380 1,110 -20% 1,323,700 1,321,500 0% 

 Mining, logging, and construction 90 90 0% 89,800 83,300 -7% 

 Manufacturing 240 10 -96% 215,700 162,800 -25% 

 Trade, transportation, and utilities 430 370 -14% 320,800 320,100 0% 

  Wholesale Trade 30 30 0% 74,800 75,300 1% 

  Retail trade 340 290 -15% 189,200 190,900 1% 

  Transportation, warehousing, and utilities 50 50 0% 56,800 53,900 -5% 

 Information 40 20 -50% 39,900 34,700 -13% 

 Financial activities 70 70 0% 95,200 93,200 -2% 

 Professional and business services 70 90 29% 177,100 180,600 2% 

 Educational and health services 160 180 13% 178,800 229,200 28% 

 Leisure and hospitality 230 220 -4% 149,600 160,300 7% 

 Other services 50 60 20% 56,700 57,300 1% 

Government 1,200 1,110 -8% 281,800 305,300 8% 

 Federal government 260 260 0% 30,000 29,000 -3% 

 State government 160 140 -13% 72,500 79,900 10% 

 Local government 770 710 -8% 179,400 196,400 9% 

Source:  Oregon Employment Department, ‘Current Employment Statistics,’ accessed at http://www.qualityinfo.org/olmisj/CES. 

 

In addition to a changing industry profile, Harney County has faced a reduction in jobs.  Between 2001 and 
November 2009, 360 jobs were lost in Harney County or a decrease of 14 percent.  In comparison, the 
number of state jobs increased by 1 percent or 21,300 employees over the same time period.  (Oregon 
Employment Department website)   

Although not classified as a separate industry, there are numerous businesses in the retail and services sectors 
in Harney County that serve the tourism and recreation economy.  In particular, the accommodation and food 
services, and the arts, entertainment, and recreation sectors are supported by the spending of recreation 
visitors.  As indicated in Table 3.11-5, the Oregon Employment Department does not report the individual 
total employment in these industries, instead presenting the combined data for these two industries.  In 
November 2009, an estimated 220 employees were employed in the Harney County leisure and hospitality 
sectors.  Employment in these sectors has remained fairly constant in the county, fluctuating between 220 to 
260 employees since 2001.   

Tourism is also important to the Harney County economy.  Section 3.7 Recreation describes the various 
recreational activities in Harney County that attract non-local visitors and support retail and lodging 
establishments in Harney County.     
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INCOME  

Though Harney County has a relatively low per capita personal income at almost $7,000 below that of 
Oregon and more than $10,000 below national per capita income, the annualized rate at which per capita 
income grew between 2001 and 2007 within the county (five percent) is greater than the state or national rate 
of 3.9 percent and 4.4 percent, respectfully.  (U.S. Bureau of Economic Analysis website)  A low per capita 
income in a community indicates the presence of low paying employment opportunities.  See Table 3.11-6 for 
a summary of personal income and employment levels.   

Table 3.11-6 Personal Income, 2007 

  

Per Capita Personal Income 

2001 2007 Annualized Rate of Change (%) 

Harney County 21,706 28,238 5.0% 

Oregon 28,530 35,143 3.9% 

United States 30,582 38,615 4.4% 

Source: U.S. Bureau of Economic Analysis, Regional Economic Accounts, accessed at www.bea.gov/regional/ on June 4, 2009.   

 

In fact, Federal non-military government employment accounts for the highest per employee earnings of any 
industry in Harney County with an average earning of $85,141 per industry employee (earnings include wage 
and salary disbursements, supplements to wages and salaries, and proprietors‟ income) (U.S. Bureau of 
Economic Analysis website).  This figure trails state and national per employee earnings for the industry by 
$8,423 and $13,703, respectively.  With the average state/local government employee earning $43,552 in the 
county, the industry accounts for the second highest earning industry per employee.  The county employee 
earnings in state and local government also trail the state and national earnings.  Detailed information on 
employee earnings by industry is presented in Table 3.11-7.  Employees residing in Harney County earn less 
than similar employees in every industry elsewhere in the state or nation.  The differences can be substantial 
ranging up to $55,771 for finance workers.  State and local government is the greatest employer in the county 
and accounts for the greatest total employee earnings of any industrial category in the county.  Due to 
undisclosed data at the county level, it is impossible to compare employee earnings by industry across the 
county, state, and national levels in all industries in 2007.  At the state and national level, the highest 
employee earnings are in the utilities industry with an average earning of $141,268 per employee and 
$157,166 per employee, respectively.  Employment and earnings in the utilities industry is not disclosed at the 
county level.  (U.S. Bureau of Economic Analysis website) 

As noted above under the discussion on employment, tourist and other traveler spending also contributes to 
county employment and income.  Tourist and other traveler spending could be part of the accommodation and 
food services sector; and the arts, entertainment and recreation sector  
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Table 3.11-7 Employee Earnings by Industry, 2007 

 Harney County Oregon USA 

Industry 
Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Farm earnings $9,738 877 $11,104 $1,192,358 67,660 $17,623 $54,734,000 2,841,000 $19,266 

All nonfarm earnings $113,161 3,574 $31,662 $97,541,631 2,252,383 $43,306 $8,793,506,000 178,102,800 $49,373 

Forestry, fishing, related activities, and 
other $2,814 177 $15,898 $1,448,996 35,770 $40,509 $28,494,000 1,014,400 $28,090 

Mining  <10  $226,283 3,681 $61,473 $120,486,000 984,900 $122,333 

Utilities (D) (D)  $701,752 4,964 $141,368 $90,606,000 576,500 $157,166 

Construction (D) (D)  $6,745,644 150,561 $44,803 $545,277,000 11,641,100 $46,841 

Manufacturing (D) (D)  $14,437,333 217,114 $66,497 $1,066,119,000 14,512,000 $73,465 

Wholesale trade $1,343 54 $24,870 $6,378,920 89,537 $71,243 $470,450,000 6,657,800 $70,661 

Retail trade $9,050 493 $18,357 $6,885,871 255,349 $26,967 $549,242,000 19,282,000 $28,485 

Transportation and warehousing (D) (D)  $3,392,809 68,813 $49,305 $291,957,000 5,887,700 $49,588 

Information $1,333 39 $34,179 $2,816,534 42,724 $65,924 $316,135,000 3,537,000 $89,379 

Finance and insurance $1,774 67 $26,478 $4,930,999 85,602 $57,604 $693,328,000 8,429,700 $82,248 

Real estate and rental and leasing $1,707 87 $19,621 $1,915,803 89,921 $21,305 $193,943,000 8,142,400 $23,819 

Professional, scientific, and technical 
services $2,571 103 $24,961 $6,942,550 128,427 $54,058 $873,240,000 11,866,300 $73,590 

Management of companies and 
enterprises $0 0  $2,755,874 31,849 $86,529 $209,474,000 1,965,200 $106,592 

Administrative and waste services $873 98 $8,908 $3,388,650 125,923 $26,910 $334,385,000 11,180,300 $29,908 

Educational services (D) (D)  $1,011,154 50,770 $19,916 $120,419,000 3,833,000 $31,416 

Health care and social assistance (D) (D)  $10,645,180 242,233 $43,946 $839,910,000 18,204,900 $46,136 

Arts, entertainment, and recreation (D) (D)  $773,380 51,204 $15,104 $92,215,000 3,736,900 $24,677 

Accommodation and food services (D) (D)  $3,021,903 161,529 $18,708 $250,138,000 12,253,000 $20,414 

Other services excluding public 
administration $3,194 205 $15,580 $3,080,219 125,347 $24,574 $253,669,000 10,140,700 $25,015 

Federal, non-military government $20,519 241 $85,141 $2,725,141 29,126 $93,564 $274,984,000 2,782,000 $98,844 
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Table 3.11-7 Employee Earnings by Industry, 2007 

 Harney County Oregon USA 

Industry 
Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Earnings 
($1,000s) Employees 

Per Employee 
Earnings 

Military government $732 19 $38,526 $548,005 12,378 $44,272 $146,168,000 2,041,000 $71,616 

State and local government $34,537 793 $43,552 $12,768,631 249,561 $51,164 $1,032,867,000 19,434,000 $53,147 

Note:  Due to rounding and missing data to avoid disclosure of confidential information, the private nonfarm employee earnings by industry type do not add up to the total nonfarm private earnings.   

Note:  Earnings include wage and salary disbursements, supplements to wages and salaries, and proprietors’ income. 

(D)   Not shown to avoid disclosure of confidential information, but the estimates for this item are included in the totals.  

Source:  U.S. Bureau of Economic Analysis, Regional Economic Accounts, accessed at www.bea.gov/regional/ on June 4, 2009. 
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UNEMPLOYMENT 

The unemployment rate is a key economic indicator providing important insight into the economic health of a 
region.  High unemployment is a sign of an unhealthy economy, which can lead to reduced spending, a 
decreased tax base, and more unemployment.  In the current recession, Oregon, and particularly Harney 
county, has faced rising and high unemployment.  Oregon recorded the sixth highest unemployment rate 
nationwide in September 2009 (U.S. Bureau of Labor Statistics website): with an annual increase of 4.7 
percent over September 2008, giving Oregon the fourth fastest growing unemployment rate nationwide.  
Though only one of four states to report an over-the-month decrease in the unemployment rate (0.5 percent 
decrease between August and September 2009), Oregon shed 10,300 jobs in September (seasonally adjusted).  
Thus, the slight decrease in the unemployment rate is due to a contraction in the labor force, which may be 
attributed to unemployed workers giving up the job search or going back to school and thus dropping out of 
the labor force.   

As of November 2009, Oregon‟s seasonally adjusted unemployment rate was 11.1 percent.  This figure was 
42 percent higher than the unemployment rate in November 2008 (see Table 3.11-8).  The national 
unemployment rate has grown faster than Oregon‟s with a 49 percent increase in the unemployment rate from 
2008 to 2009.  (Oregon Employment Department website)  The current unemployment rate in Oregon has 
decreased from the historical high of 12.2 percent in May of 2009.  (BLS website)  With a 16.8 percent 
seasonally adjusted unemployment rate, Harney County is higher than the national average of 10 percent.  
Harney County currently has the second highest unemployment rate in Oregon behind Crook County (17.4 
percent).  Harney County‟s high unemployment rate qualifies the county as „economically distressed‟ (over 8 
percent) under Oregon law.  (Oregon4Biz website)  The designation places the county on the Business 
Oregon list giving „economically distressed‟ Counties priority when funding technical assistance, programs, 
and projects.  All Oregon Counties, with the exception of Gilliam County,1 are currently designated as 
economically distressed. 

Table 3.11-8 Recent Trends in Unemployment Rates in Harney County, Oregon, and the USA 

 November 2008 October 2009 November 2009 
November 2008 to 

November 2009 Change (%) 

Harney County 10.3% 18.9% 16.8% 63% 

Oregon 7.8% 11.2% 11.1% 42% 

United States 6.7% 10.2% 10.0% 49% 

Sources:  Oregon Employment Department, Employment Rates, Seasonally Adjusted.  Website (http://www.qualityinfo.org/olmisj/OlmisZine) accessed November 3, 2009. 

 

Historically, Harney County has had one of the highest unemployment rates in Oregon and has been 
consistently higher than the statewide average.  Figure 3.11-2 presents the unemployment rate in Harney 
County, Oregon, and the United States. 

                                                           
1 Benton County is currently designated as economically distressed with an unemployment rate of 7.5 percent being 2 months into the 6 month 

recovery period before a County is no longer designated as economically distressed.   
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Figure 3.11-2 Historic Unemployment Rates in Harney County, Oregon, and the United States. 

Unemployment in Harney County, Oregon, and the nation over the last year is presented in Table 3.11-8.  The 
unemployment rate for the county has increased by 63 percent over the last year with a marked decrease in 
unemployment over the past month.  This general trend is echoed by the state and nation.  The current 
unemployment situation in Harney County is articulated in an analysis by the Oregon Employment 
Department as follows (QualityInfo website): 

Recent trends in Southeast Oregon have been very negative…In Harney County, 
unemployment cracked 20 percent in February 2009 and climbed all the way up to 21.2 
percent in March 2009, figures not seen since 1983.  The county's monthly jobless rates have 
been among Oregon's highest throughout this year.  Deep job losses in Harney County's 
manufacturing industry pushed year-to-date nonfarm employment 6 percent lower than last 
year's position, with March 2009's estimate of 2,170 being the lowest job count in about 14 
years. 

Tax Revenue 

The principle sources of tax revenue in Harney County are from income taxes and property taxes.  Oregon 
does not collect sales taxes.  The total employment income for Harney County in 2006 was $91,948,000, 
generating $4,741,000 in state income taxes.  Over $90 billion in total income in Oregon in 2006 generated 
over $5 billion in tax revenues for the state. (State of Oregon website, 2009)  Income and income tax statistics 
for Harney County and Oregon are presented in Table 3.11-9. 

Property assessed value and tax revenues are presented in Table 3.11-9.  The property tax rate in Harney 
County is over one percent lower than the Oregon average rate.  Harney County generated over $5.5 million 
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in property tax revenue from a total assessed property value of $382 million in the county.  The State of 
Oregon generated a total of over $4 billion in property tax revenues from over $271 trillion.  (State of Oregon 
website, 2009)   

Table 3.11-9 Taxable Income and Revenues, 2006 

 Harney  County Oregon 

Total Income $91,948,000 $90,213,382,000 

Total Income Taxes $4,741,000 $5,150,942,000 

Overall Income Tax Rate 5.2% 5.7% 

Net Assessed Value of Properties $382,191,276 $271,355,283,098 

Total Property Taxes $5,547,000 $4,279,042,000 

Property Tax Rate 14.51% 15.77% 

Source:  Oregon Department of Revenue, 2006 Personal Income Tax Statistics, accessed at http://www.oregon.gov/DOR/STATS/statistics.shtml on 06/09/2009. 

Lifestyle and Social Values 

Harney County was formed in 1889 and is very rural, having only about 7,600 people in its 10,180 square 
mile area in 2000, or about 0.75 people per square mile.  The county was first explored by fur trappers and 
traders, but then was settled by cattle ranchers who were attracted to the area because of the abundance of 
bunchgrass for grazing and the availability of railroad access to Winnemucca, Nevada, located about 220 
miles southeast of Burns. (Harney County, 2010)  Today, many of the area ranches are still owned by 
members or descendants of the original homestead families and cattle ranching, raising sheep, and hay 
production remain important parts of the economy in the County.  (HCCC, 2010) 

Another important part of the rural lifestyle and community identity is derived from the undeveloped and 
open landscape of much of the County.  The Bureau of Land Management manages about 60 percent of the 
lands within the County and the U.S. Fish and Wildlife Service manages an additional 20 percent, so that 
much of this land is likely to remain relatively undeveloped.  Forests in the northern part of the county, 
Malheur National Wildlife Refuge (MNWR) in the middle of the county, Steens Mountain and the associated 
Steens Mountain Wilderness Area (SMWA) to the south, Diamond Craters Outstanding Natural Area, several 
wild and scenic river (WSR) segments (e.g., the Donner und Blitzen WSR), and several scenic byway tour 
routes provide a wide variety of recreational opportunities for the County‟s residents and visiting 
recreationists.   

Finally, the diverse array of recreational opportunities represents another important part of County life.  
Recreational opportunities and activities include hunting, fishing, camping, picnicking, wildlife/landscape 
viewing, geological sightseeing, horseback riding, biking, cross country skiing, snowmobiling, high altitude 
running, historic buildings, and hot springs (also see Section 3.7 Recreation for additional information).  Over 
300 species of birds migrate through the County each spring and its importance is acknowledged with the 
annual John Scharff Migratory Bird Festival, held the first weekend in April.  In addition, Harney County is 
known for having some of the lowest levels of ambient light in the nation, providing excellent star gazing 
opportunities.  (HCCC, 2010) 

 The importance of preservation of the existing rural character and quality of life within the County is 
evidenced by some of the comments received during the scoping period for the EIS: 

 seven comments were concerned about the effects any light emitted from the turbines could have on the 
nighttime sky, including potential effects to tourism 
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 31 comments discussed the general effects of the project on the area viewshed, including on Steens 
Mountain, within the CMPA, Kiger Wild Horse viewing area, Diamond Loop Back Country Byway, 
Kiger Gorge, and recreational areas 

 17 comments were concerned with the appropriateness of BLM granting a right-of-way for the 
transmission line through the CMPA.  The majority of these comments argued that the project would 
violate the Steens Mountain CMPA‟s direction “to conserve, protect, and manage the long-term 
ecological integrity of Steens Mountain for future and present generations.” 

 six comments stated that if the project crossed the Malheur NWR, it would be incompatible with the 
purposes of the NWRSA 

 six comments expressed concern that the project would affect the ecological integrity of Steens Mountain, 
that turbines will encroach into natural areas, that the loss of pristine natural areas will damage the human 
psyche, and that there will be significant long-term effects to the environment from the project 

 nine comments were made regarding noise effects from turbines and transmission lines on human health, 
recreational enjoyment, and wildlife, especially sensitive species and especially at night.  Adequacy of 
setbacks from roads, private property, Loop Road, and Mann Lake of particular concern 

3.11.2.2 Environmental Justice 

The U.S. Environmental Protection Agency‟s (EPA) Office of Environmental Justice offers the following 
definition of environmental justice: 

The fair treatment and meaningful involvement of all people regardless of race, color, 
national origin, or income with respect to the development, implementation, and enforcement 
of environmental laws, regulations, and policies.  Fair treatment means that no group of 
people, including racial, ethnic, or socioeconomic group should bear a disproportionate share 
of the negative environmental consequences resulting from industrial, municipal, and 
commercial operations or the execution of Federal, state, local, and tribal programs and 
policies. 

The concept of environmental justice is rooted in the Civil Rights Act of 1964, which prohibited 
discrimination in Federally-assisted programs, and in Executive Order 12898, “Federal Actions to Address 
Environmental Justice in Minority Populations and Low Income Populations,” issued February 11, 1994.  
Executive order 12898 was intended to ensure Federal actions and policies do not result in disproportionately 
high and adverse effects on minority or low-income populations.  It requires each Federal agency to 
incorporate environmental justice into its mission by identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects, including social or economic 
effects, of its programs, policies, and activities implemented both directly and indirectly (for which it provides 
permitting or funding), on minority populations and low-income populations of the United States (President‟s 
Council on Environmental Quality, 1997).  Additional guidance from the President‟s Council on 
Environmental Quality (CEQ) clarifies that environmental justice concerns may arise from effects on the 
natural and physical environment that produce human health or ecological outcomes, or from adverse social 
or economic changes.   

The evaluation of environmental justice issues is mandated and regulated at the Federal level, and compliance 
with NEPA requires analysis of environmental justice effects.  As such, environmental justice is considered 
part of the NEPA process.   

This sub-section first provides the background data for the analysis of environmental justice.  The key social 
and economic parameters addressed here are race/ethnicity and measures of social and economic well-being, 
including per capita income, poverty rates, and unemployment rates.  The geographic scope of the 
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information presented primarily includes Harney County, with data on the State of Oregon and the United 
States provided for comparison purposes.  Where available, data are presented at the level of the eight Census 
Block Groups (within two Census Tracts) in the county and also for the two larger cities of Burns and Hines.  
These data are used to identify geographic concentrations of minority and low-income populations that may 
potentially suffer disproportionately high and adverse human health or environmental effects from the Project. 

Low-Income Populations 

According to the CEQ Guidance, (CEQ website, 2009) communities should be identified as “low-income” 
based on the “annual statistical poverty thresholds from the Bureau of the Census‟ Current Population 
Reports, Series P-60 on Income and Poverty.”  In other words, a community can be considered low-income if 
the median household income for a census tract is below the poverty level or if other indications are present 
that indicate a low-income community is present within the census tract.  For the purpose of this analysis, the 
per capita income, median household income, poverty rates, and child poverty rates in the Census Block 
Groups in the Project Area are compared to those in Harney County to identify low-income communities that 
may potentially suffer disproportionately high and adverse effects of the Project. 

As derivatives of total personal income, per capita and median household income and poverty rates represent 
widely used economic indicators of social well-being.  Table 3.11-10 presents these social and economic data 
for the BGs and major cities in the Project Area, Harney County, and Oregon.  In 2007, per capita personal 
income in Harney County was $28,238, which is approximately 80 percent of the statewide level of $35,143.  
This low per capita income indicates low paying employment opportunities in the county.  As stated earlier 
and presented in Table 3.11-6, per capita income in Harney County is about $7,000 less than that in Oregon 
and $10,000 less than the United States, though the growth rate of this income since 2001 is higher in the 
county (30 percent) than that of either the state (23 percent) or the nation (26 percent).   

There is some disparity between local, county, and statewide conditions in the context of per capita as well as 
median household incomes.  Based on 2000 Census data (2009 dollars), median household incomes in Harney 
County and Oregon were $39,605 and $52,346, respectively.  Median household income levels were even 
lower than the county in the two BGs in CT 9802 where the Project would be located; BG1 at $38,951 and 
BG2 at $39,080.  Overall, all but two of the eight BGs in the county had median household incomes higher 
than the county, BG1 and BG2 in CT9801. 

Finally, poverty rates represent the percentage of an area‟s total population living at or below the poverty 
threshold established by the U.S. Census Bureau.  Based on 2000 Census data, the poverty rate was 11.8 
percent in Harney County and 11.6 percent in the State of Oregon (13.4 percent based on 2008 estimates).  
However, both of the BGs in CT9802 had higher poverty rates than the county and state, with BG1 and BG2 
having poverty rates of 13.2 percent (11.8 percent higher than county) and 14.8 percent (25.8 percent higher 
than county), respectively (see Figure 3.11-1).  The highest poverty rate is in CT9801, BG2 at 19.9 percent 
(69.1 percent higher than the county).  The entire Project is located in CT9802, BG2, which is the largest BG 
in the county in terms of area.  A BG is the smallest geographic unit for which poverty rate data are available.  
Although not enough information is available at the block group level to identify if low-income populations 
are located directly adjacent to the Project, the poverty rate for CT9802, BG2 is within three percentage points 
of the same measures for Harney County and is less than 50 percent.  Therefore, an environmental justice 
population was not identified close to the project based on poverty rates.   
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Table 3.11-10 Income and Poverty Rates based on 2000 Census Data (Incomes in 2009 dollars) 

Area 
Per Capita 

Income 

Median 
Household 

Income Poverty Rate 
Child 

Poverty Rate 

% Difference in 
Poverty Rate 
Compared to 

Harney County 

% Difference in 
Child Poverty Rate 

Compared to 
Harney County 

Census Tract 9801, BG 1 $24,528 $61,480 8.8% 20.3% -24.9% 57.2% 

Census Tract 9801, BG 2 $21,996 $30,704 19.9% 25.6% 69.1% 98.2% 

Census Tract 9801, BG 3 $22,130 $33,890 10.4% 11.1% -11.6% -14.2% 

Census Tract 9801, BG 4 $20,615 $52,240 7.4% 8.0% -37.1% -38.0% 

Census Tract 9801, BG 5 $19,071 $37,769 7.6% 2.6% -35.3% -79.7% 

Census Tract 9801, BG 6 $14,274 $33,866 15.4% 12.3% 31.0% -4.4% 

Census Tract 9802, BG 1 $24,343 $38,951 13.2% 17.2% 11.8% 33.2% 

Census Tract 9802, BG 2 $19,866 $39,080 14.8% 22.7% 25.8% 76.4% 

Burns City $20,756 $34,105 12.3% 8.7% 4.2% -32.5% 

Hines City $20,192 $52,347 9.9% 10.7% -16.0% -16.9% 

Harney County $20,673 

($21,706 in 2001) 

($28,238 in 2007) 

$39,605 11.8% 12.9% 0.0% 0.0% 

State of Oregon $26,789 

($28,530 in 2001) 

($35,143 in 2007) 

$52,346 

($49,863 in 2008) 

11.6% 

(13.4% in 2008) 

14.7% -1.4% 14.0% 

U.S.A. $27,617 

($30,582 in 2001) 

($38,615 in 2007) 

$53,725 

($52,175 in 2008) 

12.4% 

(13.2% in 2008) 

16.6% 5.1% 28.4% 

Sources: 

Unless otherwise stated, the source of data presented in this table is the 2000 Population and Housing Census.  For the sake of consistency, all dollar values in this table are converted to 
2009 dollars, such as the values for Per Capita Income and Median Household Income.  

U.S. Census Bureau, Table P53. Median Household Income in 1999 (Dollars) [1], Census 2000 Summary File 3 (SF 3) Sample Data, 2000.  Website (http://factfinder.census.gov/) 
accessed November 3, 2009. 

U.S. Census Bureau, Table P82. Per Capita Income in 1999 (Dollars) [1], Census 2000 Summary File 3 (SF 3) Sample Data, 2000.  Website (http://factfinder.census.gov/) accessed 
November 3, 2009. 

U.S. Census Bureau, Table P87. Poverty Status in 1999 by Age [17], Census 2000 Summary File 3 (SF 3) - Sample Data, 2000.  Website (http://factfinder.census.gov/) accessed 
November 3, 2009. 

U.S. Census Bureau, Selected Economic Characteristics: 2006-2008, 2006-2008 American Community Survey 3-Year Estimates.  Website (http://factfinder.census.gov) accessed 
November 4, 2009. 

U.S. Bureau of Economic Analysis, Regional Economic Accounts.  Website (www.bea.gov/regional/) accessed June 4, 2009. 

 

According to the 2000 Census, the poverty rate for children aged 17 years or less in Harney County was 12.9 
percent (see Table 3.11-10).  As presented in Figure 3.11-3, at 17.2 percent and 22.7 percent, respectively, 
both BG1 and BG2 in CT9802 had poverty rates in children exceeding that for the county by 33.2 percent and 
76.4 percent.  Child poverty is especially high in CT9801, BG2, where it is 25.6 percent, 98.2 percent higher 
than the county.  Similar to poverty rate data, the smallest geographic unit for which child poverty data is 
available is a BG.  Therefore, not enough information is available to identify if low-income populations of 
children are located directly adjacent to the Project.     
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Figure 3.11-3 Poverty Rates in Children 17 Years and Under by Block Group.    
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As shown in Table 3.11-8 and discussed in more detail in earlier sections, the current unemployment rate in 
Harney County (16.8 percent in November 2009) is higher than that for Oregon (11.1 percent) and the United 
States (10.0 percent).  This rate increased approximately 63 percent from one year ago (10.3 percent in 
November 2008) as presented in Figure 3.11-1.  However, the unemployment rates in the county, state, and 
nation have decreased over the past month.   

Minority Populations 

In accordance with CEQ Guidance (CEQ website, 2009), minority populations should be identified if the 
minority population in the Project Area “exceeds 50 percent” or if the percentage of minority population in 
the Project Area is meaningfully greater than the “minority population percentage in the general population or 
other appropriate unit of geographic analysis.”  For this analysis, the minority population percentage of the 
Census Block Group in which the project is located is compared to the same measure for Harney County to 
determine if an environmental justice population is present. 

Table 3.11-11 presents the minority composition of the Census Block Groups in Harney County, the cities of 
Burns and Hines, Harney County, Oregon, and the United States based on 2000 Census data.  Table 3.11-12 
presents that information for the county, state, and nation based on 2008 Population Estimates by the U.S. 
Census Bureau.  The entire Project would be located in CT 9802, BG 2.  In 2000, populations living in 
individual BGs within Harney County ranged from 6 to 22 percent minority.  The Harney County population 
as a whole was 10 percent minority.  In comparison, minority percentages for Oregon and the U.S. were 16 
percent and 31 percent, respectively.  Residents living in CT9802, BG2 (where the project is located) were 9 
percent minority, which was less than the percentage minority in Harney County as a whole (10 percent) 
(Table 3.11-11; U.S. Census, 2010a).   

Table 3.11-11 Minority Population (Based on 2000 Census Population) 

Geographic Area Total Population Minoritya Population Minoritya Percentage 

CT 9801, BG 1 390  72  18% 

CT 9801, BG 2 827  71  9% 

CT 9801, BG 3 1,022  226  22% 

CT 9801, BG 4 1,500  92  6% 

CT 9801, BG 5 1,129  100  9% 

CT 9801, BG 6 753  81  11% 

CT 9802, BG 1 1,021  59  6% 

CT 9802, BG 2 967  85  9% 

City of Burns 3,064   307  10% 

City of Hines 1,623  110  7% 

Harney County 7,609  786  10% 

Oregon State 3,421,399  563,783  16% 

United States 281,421,906  86,869,132  31% 

a Minority is defined as Black and African American, American Indian and Alaskan Native, Asian, Native Hawaiian and Other Pacific Islander, Hispanic/Latino,  or any person of two or more 
races.   

Source: 

U.S. Census Bureau, Table P8. Hispanic or Latino by Race (Total population), Census 2000 Summary File 1 (SF 1) 100-Percent Data, 2000.  Website (http://factfinder.census.gov/) 
accessed May 17, 2010. 

 

By 2008, Harney County‟s minority population was 842 residents and represented 12 percent of the total 
population.  The Harney County minority population grew in relation to its total population and continued to 
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reflect relatively fewer minority residents compared to Oregon, which was 20 percent minority in 2008, and 
the United States, which was 34 percent minority in 2008 (Table 3.11-12).  Census Block Group data is not 
available past 2000.   

Table 3.11-12 Minority Population (Based on 2008 Population Estimates) 

Area 2008 Population Minoritya Population Minoritya Percentage 

Harney County 6,747  842  12% 

State of Oregon 3,790,060 757,022 20% 

United States 304,059,724 104,568,266 34% 

a Minority is defined as Black and African American, American Indian and Alaskan Native, Asian, Native Hawaiian and Other Pacif ic Islander, Hispanic/Latino, or any person of two or more 
races 

Source: 

U.S. Census Bureau, Population Estimates Program, 2008 Population Estimates.  Table T4-2008. Hispanic or Latino By Race [15]. . Website (http://factfinder.census.gov/) accessed May 
18, 2010. 

 

Assuming that demographics in CT9802, BG2 have not changed substantially since 2000, an environmental 
justice population does not exist near the project based on minority and poverty rates for the general 
population.  The project is located within CT9802, BG2, which is approximately 9 percent minority in 2000, 
reflecting relatively fewer minority residents compared to Harney County as a whole.  The percentage of 
residents living below the poverty level in 1999 in CT9802, BG2 was within three percentage points of the 
same measure for Harney County.  Neither the minority or the poverty percentage is higher than 50 percent.  
Therefore, more localized effects due to the project, such as temporary construction effects and other location-
dependent potential effects, would not be experienced by a minority or low-income population 
disproportionately compared to non-minority and non-low-income populations.  Environmental Justice is 
therefore not further analyzed in this EIS.   

The project would result in beneficial impacts to all Harney County residents, including those living near the 
proposed turbines and transmission line alternatives.  These benefits include jobs and spending related to 
project construction and operation, discussed in Section 3.11.3.  For the Echanis Project, the Applicant has 
agreed to use best efforts to hire qualified Harney County residents during project construction.  During the 
operation phase, the applicant or its operator shall use best efforts to hire Harney County residents who meet 
minimum requirements established by the applicant or operator, and said operator shall provide training as 
appropriate.    

3.11.3 Environmental Consequences and Mitigation 

The Project is expected to affect social and economic conditions in Harney County, which is the study area 
for social and economic analysis.  Specifically, the Project is expected to effect county employment, income, 
property values, and property taxes.  This section describes the specific effect analysis methodology, data 
sources, and estimated effects.  Effects by Alternatives are discussed in four subsections organized by the 
following topic areas:  employment and labor income, property values, property taxes, and social values.  

3.11.3.1 Alternative A – No Action 

Social and Economic Effects  

There are no anticipated effects on employment, output, and labor income of Alternative A.  No Action would 
lead to Harney County not receiving the potential employment, income, and output benefits created by the 
proposed Project.  Additionally, the tax benefits of the Project would not be collected by the county under the 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.11-21 

No Action Alternative.  The existing social and economic conditions are expected to continue along current 
trend lines, and the local relatively undeveloped rural lifestyle would remain unchanged. 

3.11.3.2 Echanis Project Effects Common to All Action Alternatives 

Social and Economic Effects 

Effects of the Echanis Project on the social and economic condition of the Project Area relate to anticipated 
changes in employment, income, revenue and fiscal health, and property values.  These factors are examined 
in turn.  Anticipated changes relating to the construction of the Echanis Project are estimated where 
appropriate. 

EMPLOYMENT 

The estimates of employment effects represent the total number of jobs, including full and part-time, expected 
to be created due to the Echanis Project.  Total employment is estimated first for the construction phase and 
then for the operations phase of the Echanis Project. 

SHORT-TERM EMPLOYMENT (CONSTRUCTION PHASE) EFFECTS 

The construction phase employment effects on the county would be primarily from labor hired to construct 
the Echanis Project.  The Applicant expects to hire approximately 100 employees for nine months to construct 
the Echanis Project.  (Norling, 2008)  The Applicant estimates approximately 30 wind project construction 
workers would be local residents (Norling/Kane, 2009), as indicated by the Echanis Project permit condition 
No. 53: 

LOCAL HIRING – The applicant shall use best efforts to hire qualified Harney County residents 
during project construction.  During the operation phase, the applicant or its operator shall use best 
efforts to hire Harney County residents who meet minimum requirements established by the applicant 
or operator, and said operator shall provide training as appropriate.  In the event that after the best 
efforts suitable resident employees cannot be found, employees other than Harney County residents 
may be utilized.  

The remaining construction workers are anticipated to be temporary residents that would relocate for the 
construction phase of the Project.   

In addition to the jobs directly generated by the Project, employment would be generated or supported in 
other sectors as construction employees spend their wages at businesses in the county (induced effects).  The 
induced effect is expected to be higher for workers who are county residents than for workers who have 
temporarily located to the county for the construction period.  Non-resident construction workers are 
estimated to limit their spending in the county to approximately $1,400 per month on lodging, food, and gas.2  
Spending by resident workers is estimated using average household consumption patterns.3  Additionally, 
local employment would increase as a result of increased household income and associated spending from 
one-time transmission line right of way payments paid to local landowners whose property would be crossed.  
The total increase in income associated with the increase in household spending/income would total 

                                                           
2 It was assumed that over the construction period half of the non-local employees would reside at hotels in Burns and the other half would stay at 

RV parks in The Narrows.  Expenditures on gasoline were estimated assuming that construction employees would travel round trip, three to a car 
from Burns as well as from The Narrows to the wind farm project site.  Gasoline expenditure estimates also accounted for weekend travel from 
The Narrows to Burns for entertainment purposes over the course of the projects construction.  

3  Local payroll is analyzed in IMPLAN sector 5001, employee compensation.   
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approximately $1.0 million.4  Increased household spending is expected to generate approximately 30 jobs (15 
jobs related to spending from the Echanis Project and 15 from Alternative B transmission line-related 
spending). 

Local jobs would also be supported by Echanis-related expenditures on goods and materials used as inputs for 
the Echanis Project (indirect effect).  The Applicant estimates that the Echanis Project construction would 
require $3.5 million of local goods and services, including truck transport, road construction, fuel, 
transmission line work, and general maintenance and construction.  This increased demand for local goods 
and services is expected to generate approximately 30 jobs (from Echanis-related spending). 

LONG-TERM EMPLOYMENT (OPERATION PHASE) EFFECTS 

During the operations phase of the Echanis Project, maintenance and operations jobs would be generated.  
The Applicant estimates that the Echanis Project would directly employ approximately 10 workers. 
(Norling/Kane, 2009)  Employment opportunities resulting from the purchase of Project-related materials for 
the Echanis Project, such as the total spending on local goods and services, would be fairly low ($20,000 for 
the Echanis Project).  Some employment, however, is expected to result from increased household spending 
due to Project-related income.  In particular, household spending of income from the Echanis Project site 
lease payment during the operations phase are expected to generate approximately five jobs in the county.   

SUMMARY EMPLOYMENT EFFECTS 

Table 3.11-13 summarizes the total employment effect for the Echanis Project.  Total employment effect 
during the nine month Echanis Project construction is estimated at 145 jobs.  Long term operations for the 
Echanis Project are expected to generate 15 jobs (10 direct jobs and 5 induced jobs) over the next 20 years. 

Table 3.11-13 Employment Effects of the Echanis Project 

 
Construction Phase 

(Up to 1 Year) 
Operations Phase 

(Annually for 20 Years) 

Direct 100 10 

Indirect 30 0 

Induced 15 5 

Total 145 15 

 

INCOME 

Income effects represent total labor income, which includes both profits to business owners and wages to 
employees.  This income includes the wages expected to accrue to the employees filling the additional jobs 
generated by the Project, as well as the additional profits accruing to business owners from Project related 
expenditures.   

SHORT-TERM (CONSTRUCTION PHASE) INCOME EFFECTS 

Similar to employment, labor income generated during construction is a temporary benefit for the local 
economy.  Project payroll for the nine-month Echanis Project construction is estimated to be $3.5 million. 
(Norling/Kane, 2009)  Income is increased during the construction phase not only by the direct spending by 
the Applicant on wages and the site lease and transmission line right of way payments, but also by the income 
                                                           
4  Note that employment effects of this increased income will likely be spread out over several years, rather than being experienced solely during the 

construction period. 
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to the local owners and workers employed at businesses supplying the Project with goods and services.  This 
indirect income effect, estimated at $1.0 million for the Echanis Project construction, is felt in businesses that 
supply goods and services to the Project, notably businesses providing maintenance and transportation-related 
services or goods.   

Income is also expected to be generated in sectors that supply goods and services to the workers employed by 
the Applicant, which includes such businesses as grocery stores, restaurants, hotels, and gas stations.  It is 
estimated that spending by Echanis Project construction workers would increase local income by 
approximately $470,000.   

LONG-TERM (OPERATION PHASE) INCOME EFFECTS 

County income during the operations period increases due primarily to payroll to operations workers on the 
Echanis Project, as well as lease payments from the Echanis Project to private landowners.  The Applicant 
estimates total employee compensation to operations workers on the Echanis Project at $450,000.  Lease 
payments from the Echanis Project to the private landowner for the windfarm site only are estimated to be 
$750,000 annually.  These direct income effects result in increased household spending at local businesses, 
and raises income by employees and owners of these businesses by approximately $100,000 due to the 
Echanis Project.   

As noted above, the value of goods and materials purchased by the Applicant during the operations phase is 
relatively small ($20,000 for the Echanis Project).  Income at local businesses that supply these inputs is not 
expected to increase due to expenditures for the Echanis Project. 

SUMMARY INCOME EFFECTS 

Table 3.11-14 presents the estimated income effect of the Project during the construction and operations 
phases for the Echanis Project.  County income due to the Echanis Project is expected to rise during the 
construction period by approximately $4.9 million.  Long-term annual income during the 20-year operations 
phase is expected to increase by an estimated $1.3 million.  Table 3.11-14 also presents the total income effect 
in terms of present value, which represents the value in today‟s dollars of all Project-related income that 
would accrue during construction and 20 years of operations. 5  In present value terms, county income over the 
life of the project would increase by approximately $23.6 million. 

Table 3.11-14 Echanis Project Income Effects 

 One-Time Construction Annual Operations Present Value Over 20 Years 

Direct $3,500,000  $1,200,000  $20,730,000  

Indirect $1,030,000  $0  $1,030,000  

Induced $470,000  $100,000  $1,870,000  

Total $4,990,000  $1,300,000  $23,630,000  

Note:  Figures may not sum to total due to rounding 

 

PROPERTY VALUE EFFECTS 

Property value effects potentially resulting from the Echanis Project are related to (1) proximity to Echanis 
(i.e., proximity effects) or (2) a view of the Echanis Project (i.e., viewshed effects).  Previous studies have 
examined effects relating to proximity to and viewshed impairment from wind farms with varying results.  No 

                                                           
5  Present value is calculated using a three percent discount rate. 
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residential homes are located within 500 feet of the Echanis Project (see Figure 3.11-4, later in this section) 
indicating no potential effects even if the proximity/viewshed effects were greater than zero.  A review of 
these studies is undertaken here to determine potential effects in the Project Area.  Property values may also 
be affected by land use changes (i.e. land use change effects) in the Project Area.  Each of these potential 
effects is examined in turn below.   

A scenic view is one of many attributes determining the value of a home.  Assuming any scenic view 
attributes are integrated into the existing value of homes in the Project Area, those property values may face 
downward pressure if wind farms are perceived to adversely affect the quality of a viewshed.  Similarly, if 
wind farms are perceived to benefit viewsheds, property values may increase.  This increase or decrease in 
property values resulting solely from a change in viewshed quality are known as viewshed effects.  A different 
set of attributes, which may not integrate viewshed quality, determine property value of undeveloped land 
(e.g., grazing property), so undeveloped land is not the focus of viewshed effects.   

Property on which the Echanis Project would be located would experience viewshed effects but also would be 
compensated with an annual lease payment.  However, property potentially experiencing proximity effects 
from the Echanis Project (i.e., are adjacent to the wind project) would not be compensated with lease 
payments.  In addition, properties within the viewshed of but not in direct proximity to the Echanis Project 
may potentially be affected by viewshed changes.   

Recent studies have evaluated potential property value effects of wind energy projects.  To estimate potential 
indirect property value effects of the project (i.e., from the Echanis Project), these studies are reviewed 
briefly.  A 2002 study (EcoNorthwest, 2002) interviewed tax assessors in counties where wind farms are 
currently located.  The tax assessors had not determined any negative effect of wind projects on property 
values within these counties.  A 2003 study (Sterziner/Kostiuk, 2003) conducted a statistical analysis 
comparing property sales in tend wind farm viewsheds nationwide (within a five-mile radius of wind 
turbines) with comparable property sales in communities outside the wind farm viewsheds.  The study found 
no support for the claim that wind development will harm property values (Sterziner/Kostiuk, 2003).  The 
study found property values actually rose more quickly within the wind farm viewsheds than in communities 
outside of wind farm viewsheds, indicating an unexplained positive property value effect from wind farms. 

A survey of Nantucket (Haughton/Giuffre, 2004) residents and realtors finds they expect property values to 
decrease due to a wind farm project by 4 percent for homeowners and 4.6 percent for realtors.  This study is 
based on opinion and not rigorous analysis.  A following study (Hoen, 2006) reviews the Nantucket findings 
suggesting that the survey does not predict actual effects on property values since it is not a statistical 
analysis.  Additionally, the study conducts a statistical analysis of the effects of the Nantucket wind farm on 
property values and finds no statistically significant relationship between wind farm proximity/visibility effect 
and home sale price, indicating that wind farm visibility does not affect property values.  A 2009 study 
measured the impact of wind farms on residential property values (Hoen/Wiser/Cappers/Thayer/Sethi, 2009) 
near 24 wind projects nationwide including three such locations in the Pacific Northwest.  Using advanced 
statistical analysis, the authors created ten models to test the impact of wind farms on residential property 
values.  In particular, the authors examined whether the sale price of homes located adjacent to (nuisance 
stigma), nearby but not adjacent to (area stigma), and in the viewshed (scenic vista stigma) of wind farms 
were effected.  The authors found no significant and consistent measure of (distance to or viewshed of) wind 
farms affecting the home prices surrounding the facility. 

A survey (Royal Institution of Chartered Surveyors, 2005) of real estate professionals in the United Kingdom 
found that the majority of the sample (60 percent) perceived a decrease in residential property values within a 
wind farm viewshed.  The effect of wind farm visibility on agricultural land was predicted to produce no 
effect on agricultural land values by 63 percent of the sample.  This study does not include statistical analysis, 
but instead presents professional opinion.  A 2006 technical memorandum (DeLacy, 2006) looked at the 
potential of a proposed wind farm to affect property values.  The memorandum concluded that there was 
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either no to a small negative potential effect on property values, but also noted that the positive effect of the 
project on the local economy (e.g., increased jobs, decreased local property taxes, generated tax revenues for 
local infrastructure/schools) could outweigh any negative effects.  

The studies presented here do not find a significant or consistent relationship between wind energy 
developments and property values.  Thus, no property value effects are estimated for wind farm 
proximity/viewshed impairment. 

REVENUE AND FISCAL EFFECTS 

The fiscal effects of the Project can include changes to both government costs and revenues.  The cost effects 
are attributable to any Project-related requirements for public services including road maintenance and water.  
County revenue may be affected by property taxes paid by the Project.  Taxes are a redistribution of benefits 
from wind power production to the Federal, state, and local government jurisdictions in which the wind power 
production and sales occur.  Thus, determining the effect of taxes on a specific community depends entirely 
on the tax structure of that jurisdiction. 

There are both direct and indirect local tax effects from wind power projects.  Direct taxes are collected 
locally from local taxpayers and remain in the local area to support budgets for local entities.  Indirect taxes 
are collected by entities outside of the local area, usually state and Federal government.  Some of the state 
funding returns to the local area as support for state agency activities and some may return as state/Federal 
support for local entities.  Local direct effects include real estate and personal property taxes while indirect 
effects include sales and income taxes.  No indirect effects are quantified in this study.  Oregon does not have 
a sales tax, so no sales tax revenue would be collected from the Project.  Income and business taxes generated 
by the Project would be collected at the state/Federal level and are expected to have limited indirect effect on 
the county.  The county receives only a portion of state/federally collected tax revenue and the 
income/businesses taxes resulting from the Project would not have a measurable effect on the total 
state/federal collected tax revenue and thus the portion allocated to the county.   

Corporations doing business in Oregon pay a corporate excise tax.  The minimum corporate excise tax is $10 
for each affiliate in Oregon.  In 2006, the utility industry in Oregon accounted for just 3.1 percent of statewide 
corporate taxes. (Oregon Department of Revenue, 2008)  In total, 86 utility tax returns were filed in 2006, 64 
of which paid the minimum tax.  This equates to 74.4 percent of utility companies paying the minimum tax, 
the highest of any industry.  On average, the corporate tax for utilities in Oregon was just $161,605.  Business 
taxes are collected at the state level and thus, any changes in business taxes trickle down to the local area.   

Measures 66 and 67 were passed in January 2010.  Measure 66 will increase personal tax rates and decrease 
the federal tax liability subtraction for individuals with a taxable income over $125,000 and for joint filers 
with a taxable income over $250,000.  Additionally the measure will exempt the first $2,400 of 
unemployment compensation from tax.  Measure 67 will increase the corporate minimum excise tax and 
marginal tax rates in Oregon.  The new minimum tax ranges from $150 for corporations with sales less than 
$500,000 to $100,000 for corporations earning over $100 million in Oregon (Oregon Department of Revenue, 
2008).   

The Measures are expected to generate over $700 million for state services, including public schools, 
budgeted for the 2010-2011 budget year (Cole, 2010).  The passing of the Measures will ease the budget 
shortfall, providing funding for public services in all areas of Oregon including Harney County.  In Harney 
County, particular groups are expected to be directly affected by Measure 66 and Measure 67 (Oregon 
Education Association, n.d.).  Funding provided for public services will benefit the 1,187 children in public 
schools, 846 people served by the Oregon Health Plan, and 56 people receiving long-term care in Harney 
County.  The public will also benefit by the continued supervision of 96 criminal offenders in the County.  
The 471 residents initially filing for unemployment in 2009 will receive tax breaks while less than 20 
residents will face increased taxes from the Measures.   
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PROPERTY TAX EFFECTS OF THE ECHANIS PROJECT 

Studies have shown positive local fiscal effects for energy projects (Nevada Commission on Economic 
Development, 2005).  Counties generally charge real estate and/or personal property taxes.  In most cases, 
taxes collected by the counties are distributed to various levels of local governments and district services, 
such as town governments, water and sanitation districts, emergency response districts, and school districts, to 
pay for these services as well as other infrastructure. 

Real estate taxes are paid by landowners, and since the land on which the Echanis Project is located will be 
leased, the landowner will continue to pay these taxes.  Real estate taxes are based on the assessed value of a 
property.  A change in land use may impact the assessed value of a property.  Tax effects depend on any 
changes in the assessed value of the land and the real estate tax rate.  In the case of the Echanis Project, the 
real estate tax rate will change due to the land use change.  Increased tax revenues are anticipated to be 
$60,000 annually in 2009, escalating at three percent annually thereafter, reaching $105,210 in year 20.  
(Norling, 2008)  Over 20 years, this would amount to $1.61 million, with a net present value of $1.17 million. 

Personal property tax payments for wind power projects are based on the installed capital cost of the wind 
plants.  Personal property tax payments for wind power projects tend to be a greater source of tax revenues 
than other types of energy generation, per installed megawatt, because they require greater capital investment.  
Generally speaking, the tax payments on wind power plants may range from one to three percent, depending 
on the state and jurisdiction.  However, in Oregon the Strategic Investment Program exempts from property 
taxes a portion of large capital investment and reduces the property tax paid to a maximum of $500,000 
annually in rural areas like Harney County. 

Personal property tax effects vary by Project year.  Once construction is complete, the taxable value of the 
Echanis Project would be $222.1 million.  Each subsequent year the Echanis Project‟s taxable value would 
decrease, ultimately reaching a value of $95.5 million after 20 years.  However, due to the Oregon Strategic 
Investment Program, a capital project over $25 million in rural areas is exempt from property taxes for the 
first 15 years of its existence.  The project would still pay a community service fee, equal to 25 percent of the 
exemption, up to $500,000.  Because of the Strategic Investment Program, property tax payments made by the 
Project would be smaller.   

The total property tax payments over the 20-year life of the Project are estimated to be $17.0 million.  
However, the increase in local property tax receipts would not result in a dollar for dollar increase in local 
fiscal benefits.  This is due to the fact that Oregon school districts are partially funded by the state, and 
increased local tax revenues generated for schools would decrease state funds for local schools.  In fact, on 
average the State of Oregon provides about 53 percent of school funding, mainly from the general fund, but 
also from the lottery funds, with local jurisdictions being responsible for around 36 percent.  The final 11 
percent come from the Federal Government.  This system was created by Measure 5 in 1990, amended by 
Measure 50 in 1997, and by Measure 1 in 2000.  These Measures shifted Oregon school funding to the State 
General Fund.  Specifically, Measure 1 requires the state legislature to “appropriate in each biennium a sum 
of money sufficient to ensure that the state‟s system of public education meets quality goals established by 
law.”  Therefore, regardless of a school district‟s property tax receipts, its schools would get the necessary 
funding, determined by the state.  (Oregon Blue Book website, 2008) 

The result of this school funding system is that whenever property values increase in a particular school 
district, resulting in increased property tax revenue for that district, the state funding that the district receives 
is decreased by the same amount.  In the Project Area, 34.15 percent of the total property tax levy goes toward 
the local school district. (Tiller/Zabala, 2008)  Therefore, over one-third of the increased property tax would 
be matched by a decrease in state funding (in effect, this is a benefit to the state).  Locally, the net fiscal 
benefit to the county is estimated to be tax receipts totaling $11.2 million over 20 years (66 percent of the 
total property taxes generated by the Echanis Project).  In present value terms, this increase in tax revenues to 
the county is $8.1 million. 
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The net present value of the $1.6 million in increased real estate taxes and $17.0 million in increased property 
taxes is estimated to be $13.5 million, assuming a three percent discount rate.  This is equivalent to an 
annualized payment of $0.91 million per year.  Subtracting the reduction in school–related funds from the 
state, the total net present value of the increased taxes is $9.3 million and the annualized payment is $0.63 
million (Table 3.11-15).  If the Echanis Project exists for longer than 20 years, the total present value of value 
of tax payments over the life of the Echanis Project would be higher. 

Table 3.11-15 Echanis Project Property Tax Effects 

 Real Estate Tax Property Tax 
Present Value over 

Life of Echanis Annualized Payments 

Increased Taxes Paid 1,612,222 $16,996,838 $13,520,224 $908,771 

Reduction in School Payments from State $0 -$5,805,266 -$4,219,908 -$283,644 

Net Increase in Taxes 1,612,222 $11,191,571 $9,300,317 $625,127 

 

Overall, the effect of the Echanis Project on community services is expected to be negligible.  It is expected 
the increase in public service demands has either been funded directly by the Applicant or is being met locally 
by public service providers paid by the Applicant.  Therefore, the net fiscal effects are expected to equal the 
additional tax revenues generated by the Echanis Project.  As presented here, the average annual property and 
real estate taxes from the Echanis Project would be $0.6 million and the total present value of the taxes would 
be $9 million.  As noted above, if the Echanis Project exists for longer than 20 years, the total present value of 
tax payments over the life of the Echanis Project would be higher.   

Lifestyle and Social Values 

Construction and operation of the Echanis Project would result in the addition of a new element to the visual 
landscape of the area, and thus a change in the perception of the area as being open and rural.  While some 
people have perceived other wind farm developments to be positive because they represent generating energy 
in a more harmonious manner with nature, others have viewed them negatively as large industrial facilities 
located in former pastoral or undeveloped areas.  The extent of the impacts would be dependent upon the 
number of people affected, their use of the area (i.e., landowner, worker, and recreationist), and one‟s 
perception of these types of facilities.  An assessment of the potential visual effects is provided in Section 3.9 
and an assessment of the recreational impacts is provided in Section 3.7.   

3.11.3.3 Alternative B – West Route (Proposed Action) 

The economic effects of a transmission line (Project) are akin to other developments that have a construction 
phase as well as on-going operations.  These types of projects typically provide an initial, short-term boost to 
the local economy during Project construction as goods and services are purchased locally and local labor is 
used.  Once construction is completed, Project operations provide extended local economic benefits through 
spending on goods, services, lease payments, and labor that support long-term operations.   

Social and Economic Effects  

For both the construction and operations phases, there are three primary sources of employment and income 
effect in the county: direct increased employment and income due to Project hires (direct effect), increased 
employment and income at county businesses supplying goods and services for Project use (indirect effect), 
and increased employment and income at businesses receiving household spending resulting from Project-
related wages (induced effect). 
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EMPLOYMENT 

The estimates of employment effect represent the total number of jobs, including full and part-time, that are 
expected to be created due to the Project.  Total employment is estimated first for the construction phase and 
then for the operations phase of the Project. 

SHORT-TERM EMPLOYMENT (INITIAL CONSTRUCTION PHASE) EFFECTS 

The initial construction phase employment effects on the county would be primarily from labor hired 
to construct the initial single-circuit transmission line for the Project.  Based on payroll figures, it is 
estimated that approximately 100 employees would be hired for the expected three month 
construction period of the West Route transmission line.  The Applicant estimates approximately 50 
transmission line workers would be local residents.6  The remaining construction workers are 
anticipated to be temporary residents that would relocate for the initial construction phase of the 
Project.   

In addition to the jobs directly generated by the Project, employment would be generated or supported 
in other sectors as construction employees spend their wages at businesses in the county (induced 
effects).  The induced effect is expected to be higher for workers who are county residents than for 
workers who have temporarily located to the county for the construction period.  Non-resident 
construction workers are estimated to limit their spending in the county to approximately $1,400 per 
month on lodging, food, and gas. (Norling/Kane, 2009)  Spending by resident workers is estimated 
using average household consumption patterns.7  Additionally, local employment would increase as a 
result of increased household income and associated spending from one-time transmission line right 
of way payments paid to local landowners whose property would be crossed.  The total increase in 
income associated with the increase in household spending/income totals approximately $1.0 
million.8  Increased household spending is expected to generate approximately 15 jobs from 
Alternative B transmission line-related spending. 

Local jobs would also be supported by Project-related expenditure on goods and materials used as 
inputs for the Project (indirect effect).  The Applicant estimates that the Alternative B transmission 
line construction would require $2.0 million of local goods and services, including truck transport, 
road construction, fuel, transmission line work, and general maintenance and construction.  This 
increased demand for local goods and services is expected to generate approximately 15 jobs from 
Alternative B transmission line-related spending.   

SHORT-TERM EMPLOYMENT (FUTURE CONSTRUCTION PHASE- UPGRADE TO 230-KV) EFFECTS 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission 
line would require a second construction phase at a future date when additional capacity is required 
on the transmission line.  During the second construction phase, the local area would experience the 
same temporary construction related effects as described above, including the same type of increase 
in employment as for the first construction phase.   

LONG-TERM EMPLOYMENT (OPERATION PHASE) EFFECTS 

During the operations phase of the Project, maintenance and operations jobs would be generated.  The 
Applicant estimates that the Alternative B transmission line would directly employ approximately 15 

                                                           
6  Jon Norling and Marl Kane, 2009, Columbia Energy Partners, Personal communication with Lee Elder, ENTRIX Inc., October 20, 2009. 
7  Local payroll is analyzed in IMPLAN sector 5001, employee compensation.   
8 Note that employment effects of this increased income will likely be spread out over several years, rather than being experienced solely during the 

construction period. 
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workers.9  Employment opportunities resulting from purchase of Project-related materials for the 
transmission line such as the total spending on local goods and services would be $150,000.  
However, some employment is expected to result from increased household spending due to Project-
related income.   

SUMMARY ALTERNATIVE B EMPLOYMENT EFFECTS 

Table 3.11-16 summarizes the total employment effect for Alternative B-West Route.  Total 
employment effect during the five month Alternative B transmission line construction is estimated at 
130 jobs.  Long term operations for Alternative B is 15 jobs over the next 20 years. 

Table 3.11-16 Employment Effects of Alternative B- West Route 

 
Construction Phase 

(Up to 1 Year) 
Operations Phase 

(Annually for 20 Years) 

Alternative B – West Route   

Direct 100 15 

Indirect 15 0 

Induced 15 0 

Total 130 15 

Note:  Figures may not sum to total due to rounding 

 

INCOME 

Income effects represent total labor income, which includes both profits to business owners and wages to 
employees.  This income includes the wages expected to accrue to the employees filling the additional jobs 
generated by the Project, as well as the additional profits accruing to business owners from Project related 
expenditures.   

SHORT-TERM (INITIAL CONSTRUCTION PHASE) INCOME EFFECTS 

Similar to employment, labor income generated during construction is a temporary benefit for the 
local economy.  Project payroll for the five month Alternative B transmission line construction is 
estimated by the Applicant to be $2.0 million.  (Norling/Kane, 2009)  Additionally, local income 
would increase during the construction period as one-time transmission line right of way payments 
are made to local landowners whose property would be crossed, totaling approximately $580,000.  
(Norling/Kane, 2009)   

Income is increased during the construction phase not only by the direct spending by the Projects on 
wages and right of way payments, but also by the income to the local owners and workers employed 
at businesses supplying the Project with goods and services.  This indirect income effect, estimated at 
$630,000 for transmission line construction, is felt in the businesses noted above that supply goods 
and services to the Project, notably businesses providing maintenance and transportation-related 
services or goods.   

Income is also expected to be generated in sectors that supply goods and services to the workers 
employed by the Project, which includes such businesses as grocery stores, restaurants, hotels, and 

                                                           
9 Jon Norling and Marl Kane, 2009, Columbia Energy Partners, Personal communication with Lee Elder, ENTRIX Inc., October 20., 2009 
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gas stations.  It is estimated that spending by Alternative B transmission line construction workers 
would increase local income by $330,000.   

SHORT-TERM INCOME (FUTURE CONSTRUCTION PHASE- UPGRADE TO 230-KV) EFFECTS 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission 
line would require a second construction phase at a future date when additional capacity is required 
on the transmission line.  During the second construction phase, the local area would experience the 
same temporary construction related effects as described above, including the same type of increase 
in income as for the first construction phase. 

LONG-TERM (OPERATION PHASE) INCOME EFFECTS 

County income during the operations period would increase primarily from wages paid to operations 
workers on the Alternative B transmission line.  The Applicant estimates that total employee 
compensation to operations workers on the Alternative B transmission line would be $590,000.  
These direct income effects result in increased household spending at local businesses, and raises 
income by employees and owners of these businesses by approximately $60,000 due to the 
transmission line.   

As noted above, the value of goods and materials purchased by the Project during the operations 
phase would be $150,000 for the transmission line and would result in an income increase at local 
businesses that supply those goods and materials.  Additionally, there would be an estimated $70,000 
increase in income due to maintenance expenditures for the transmission line.    

SUMMARY ALTERNATIVE B INCOME EFFECTS 

Table 3.11-17 presents the estimated income effect of the Project during the construction and 
operations phases for the Alternative B transmission line.  County income due to the transmission line 
is expected to rise during the construction period by approximately $3.5 million.  Long-term annual 
income during the 20-year operations phase is expected to increase by an estimated $0.7 million.  
Table 3.11-17 also presents the total income effect in terms of present value, which represents the 
value in today‟s dollars of all Project-related income that would accrue during construction and 
twenty years of operations.  In present value terms, county income over the life of the Project would 
increase by approximately $13.7 million. 

 

Table 3.11-17 Alternative B Income Effects 

 One-Time Construction  Annual Operations Present Value Over 20 Years 

Alternative B – West Route    

Direct $2,580,000  $590,000  $10,960,000  

Indirect $630,000  $70,000  $1,610,000  

Induced $330,000  $60,000  $1,120,000  

Total $3,540,000  $710,000  $13,690,000  

Note:  Figures may not sum to total due to rounding 
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PROPERTY VALUE EFFECTS 

Property value effects potentially resulting from the Project are related to Project proximity or a view of the 
Project.  Previous studies have examined effects relating to proximity to and viewshed impairment from 
transmission lines with varying results.  A review of these studies was undertaken to determine potential 
effects in the Project Area.  Property values may also be affected by land use changes (e.g., agriculture to 
commercial) in the Project Area.   

The literature estimating effects of transmission lines on property values presents conflicting results.  A 2009 
study10 that previews previous studies looking at transmission line effects on property values concluded that 
about half of the literature found no effects from transmission lines on property values and about half found a 
negative effect on property values.  Those finding negative effects on property values generally found an 
effect between 3 to 6 percent and always less than 12 percent.  Moreover, the literature concluded that the 
effects disappeared with 200 to 300 feet.  Similarly, a 1995 study (Chalmers/Voorvaart, 2009) in Vancouver, 
B.C., found that transmission lines had no significant viewshed effects on residential property values within 
656 feet of but not adjacent to the line.  Larger effects were estimated in a Vancouver, B.C., study 
(Hamilton/Schwann, 1995) of between 0.04 and 2.05 percent of home values.  Still larger effects were 
estimated to be 5 to 12 percent of home prices for homes between 165 and 325 feet from a transmission line 
ROW.  (Bottemiller/Cahill/Cowger, 2000)  No property value effects were reported past 325 feet.   

The literature estimated a range of transmission line effects on property values, between zero and 12 percent 
of home values.  Many studies found no notable effect of transmission lines on home values, while those that 
did estimate an effect, generally expected them to be minor.  Additionally, any effect of transmission lines on 
home values would be realized only when the home was sold.  No effects of transmission lines on home 
values are estimated here due to the inconclusive nature of the literature.  Additionally, no homes are nearby 
(within 500 feet) the Alternative B – West Route transmission line, further suggesting that there would be no 
effects on residential home values (see Figure 3.11-4).   

REVENUE AND FISCAL EFFECTS 

The fiscal effects of the Project can include changes to both government costs and revenues.  The cost effects 
are attributable to any Project-related requirements for public services including road maintenance and water.  
County revenue could be affected by property taxes paid by the Project.  Taxes are a redistribution of benefits 
from wind power production to the Federal, state, and local government jurisdictions in which the wind power 
production and sales occur.  Thus, determining the effect of taxes on a specific community would depend 
entirely on the tax structure of that jurisdiction. 

There are both direct and indirect local tax effects from wind power projects.  Direct taxes are collected 
locally from local taxpayers and remain in the local area to support budgets for local entities.  Indirect taxes 
are collected by entities outside of the local area, usually the state and Federal government.  Some of the state 
funding returns to the local area as support for state agency activities and some may return as state/Federal 
support for local entities.  Local direct effects include real estate and personal property taxes while indirect 
effects include sales and income taxes.  No indirect effects are quantified in this study.  Oregon does not have 
a sales tax, so no sales tax revenue would be collected from the Project.  Income and business taxes generated 
by the Project would be collected at the state/Federal level and are expected to have limited indirect effect on 
the county.  The county receives only a portion of state/federally collected tax revenue and the 
income/businesses taxes resulting from the Project would not have a measurable effect on the total 
state/federal collected tax revenue and thus the portion allocated to the county.   

                                                           
10  Chalmers J., and F Voorvaart, 2009, „High-Voltage Transmission Lines:  Proximity, Visibility, and Encumbrance Effects,‟ The Appraisal Journal.   
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Figure 3.11-4 Properties Near the Transmission Line. 
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Corporations doing business in Oregon pay a corporate excise tax.  The minimum corporate excise tax is $10 
for each affiliate in Oregon.  In 2006, the utility industry in Oregon accounted for just 3.1 percent of statewide 
corporation taxes. (Des Rosiers, 2002)  In total, 86 utility tax returns were filed in 2006, 64 of which paid the 
minimum tax.  This equates to 74.4 percent of utility companies paying the minimum tax, the highest of any 
industry.  On average, the corporate tax for utilities in Oregon was just $161,605.  Business taxes are 
collected at the state level and contribute to the General Fund (Oregon Department of Revenue 2008), which 
is used to support a wide range of state services including schools and education, police, prisons, social 
services, and medical services for the needy (State of Oregon, 2010).   

REAL ESTATE TAX EFFECTS  

Property owners within the transmission line easement would be compensated with a one-time payment for an 
easement on their land.  The owner of the transmission line is liable for property taxes on the transmission 
line asset and not the land owners. (Oregon Department of Revenue, 2008)  The transmission line may impact 
the use of the leased property thereby affecting its assessed value or real estate tax rate.  Due to the small 
footprint of the transmission line, changes to the leased land would have little to no effect on local real estate 
taxes.  The owner of the transmission line asset would pay property taxes to the local government to account 
for ownership of the asset.   

LIFESTYLE AND SOCIAL VALUES 

Construction and operation of Alternative B would result in the addition of a new element to the visual 
landscape of the ROW, but one that is not uncommon to see in rural areas and which fades into the vista once 
it is beyond the foreground views.  The extent of the impacts would be dependent upon the number of people 
affected and their use of the area (i.e., landowner, worker, and recreationist).   

South Diamond Lane Route Option   

SOCIAL AND ECONOMIC EFFECTS 

Effects for the Alternative B - South Diamond Lane Route Option are expected to be equivalent to the effects 
estimated for Alternative B – West Route.  Although the two routes have a different alignment on the west 
end, their total length is very similar (the South Diamond Lane Route is less than five percent shorter).  This 
indicates that total construction and operation expenditures, and thus economic effects, should be 
approximately equal for the two routes.   

Hog Wallow Route Option 

SOCIAL AND ECONOMIC EFFECTS 

Effects for the Alternative B - Hog Wallow Route Option are expected to be equivalent to the effects 
estimated for Alternative B – West Route.  Although the two routes have a different alignment on the west 
end, their total length is very similar (the Hog Wallow Route is less than one percent longer).  This indicates 
that total construction and operation expenditures, and thus economic effects, should be approximately equal 
for the two routes.   

115-kV Transmission Line Option 

SOCIAL AND ECONOMIC EFFECTS 

Effects for the Alternative B – 115-kV Transmission Line are expected to be equivalent to the effects 
estimated for Alternative B – West Route.  The line location, pole heights, pole spacing, ROW widths, 
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construction methods, interconnection points, and access requirements would be the same as for Alternative B 
route options described above, creating no additional social and economic effects.   

3.11.3.4 Alternative C – North Route 

Social and Economic Effects 

Due to the greater length of Alternative C – North Route, the expected economic effects are greater under this 
Alternative than for Alternative B.  The Applicant estimates that the payroll cost of constructing the 
Alternative C transmission line would be $4.0 million compared to $2.0 million for Alternative B.  Similarly, 
the transmission line expenditures on local goods and services during construction are estimated to be $4.0 
million compared to $2.0 million for Alternative B (Seaton, 2010). Also, due to the longer length, the 
Applicant estimates that expenditure on local goods and services during the operations phase would also be 
twice as high, at $300,000 annually (compared to $150,000 annually for Alternative B).  Finally, the one-time 
payments for the transmission line right-of-way also increase from $580,000 for Alternative B to an estimated 
$1.0 million for Alternative C. 

Apart from adjusting these estimates of payroll, right of way payments, and local goods and services 
expenditures, the methodology to estimate Alternative C effects is the same as the methodology used to 
estimate Alternative B effects.  Effects from the Echanis Project are expected to be identical under the two 
Action Alternatives. 

EMPLOYMENT 

Employment for both construction and operations phases is higher under Alternative C than under Alternative 
B, due to the greater length of the transmission line.   

INITIAL CONSTRUCTION EMPLOYMENT 

Despite the greater transmission line length, the Applicant expects the construction time period to be 
shorter for Alternative C (approximately 4 months rather than 5 months for Alternative B).  Thus, 
although the payroll for transmission line construction doubles, due to the shorter construction 
timeframe the employment increases by more than double, to approximately 260 jobs (compared to 
100 jobs in Alternative B).  The Applicant estimates that approximately 50 percent of these jobs (130 
jobs) would be filled by county residents. 

Employment generated by Project-related construction spending on local goods and services is 
estimated to be 35 jobs, while the employment generated by increased spending by Project 
construction workers is estimated to be 25 jobs.  The total employment associated with the 
Alternative C transmission line construction is thus 320 jobs, compared to 130 jobs for Alternative B. 

FUTURE CONSTRUCTION EMPLOYMENT 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission 
line would require a second construction phase at a future date when additional capacity is required 
on the transmission line.  During the second construction phase, the local area would experience the 
same temporary construction related effects as described above, including the same type of increase 
in employment as for the first construction phase.   
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OPERATIONS EMPLOYMENT 

The Applicant expects to hire approximately 15 workers to maintain the Alternative C transmission 
line (equivalent to Alternative B).  However, total operations employment under Alternative C is 
slightly higher due to increased operations spending for local goods and services ($300,000 annually 
as opposed to $150,000 annually for Alternative B).  This spending is expected to result in 
approximately five indirect jobs being generated at county businesses that supply goods and services 
to the Project.  Total operations employment is thus estimated at 20 jobs. 

SUMMARY ALTERNATIVE C EMPLOYMENT EFFECT 

Table 3.11-18 summarizes the total employment effect for Alternative C-North Route and the Echanis 
Project.  Total employment effect during the four month Alternative C transmission line construction 
is estimated to be 320 jobs, and during the nine month Echanis Project construction is estimated to be 
145 jobs.  The timelines of the two construction projects are not known, so the total employment 
effects at any one time during construction is uncertain.  Employment effects over the assumed 20-
year operating period are estimated to be 35 long-term jobs. 

Table 3.11-18 Employment Effects 

 
Construction  
(Up to 1 Year) 

Operations  
(Annually for 20 Years) 

Alternative C 

 Direct 260 15 

 Indirect 35 5 

 Induced 25 0 

Alternative C Employment Effect 320 20 

Echanis Project 

 Direct 100 10 

 Indirect 30 0 

 Induced 15 5 

Echanis Project Employment Effect 145 15 

Note:  Figures may not sum to total due to rounding 

 

INCOME 

Income for both construction and operations phases is higher under Alternative C than under Alternative B 
due to the greater length of the transmission line.  Income effects from the Echanis Project are expected to be 
equivalent to those estimated under Alternative B. 

INITIAL CONSTRUCTION INCOME 

Similar to employment, labor income generated during construction would be a temporary benefit for 
the local economy.  Project payroll for the four month Alternative C transmission line construction is 
estimated by the Applicant to be $4.0 million (compared to $2.0 million for Alternative B).  
Additionally, local income would increase during the construction period as one-time transmission 
line right of way payments are made to local landowners, totaling approximately $1.0 million 
(compared to $580,000 in Alternative B).    
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Income generated by Project-related construction spending on local goods and services is estimated to 
be $1.3 million, while the construction employment generated by increased spending by Project 
workers is estimated to be $600,000.  The total income associated with the Alternative C transmission 
line construction is thus estimated to be $7.0 million, compared to $3.5 million for the Alternative B 
transmission line.   

FUTURE CONSTRUCTION EMPLOYMENT 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission 
line would require a second construction phase at a future date when additional capacity is required 
on the transmission line.  During the second construction phase, the local area would experience same 
temporary construction related effects as described above, including the same type of increase in 
income as for the first construction phase.   

OPERATIONS INCOME 

The Applicant expects payroll costs for Alternative C transmission line workers to total 
approximately $590,000.  However, total operations income under Alternative C is slightly higher 
due to increased operations spending for local goods and services ($300,000 annually as opposed to 
$150,000 annually in Alternative B).  This spending is expected to result in approximately $140,000 
of indirect income being generated at county businesses that supply goods and services to the Project.  
Induced income generated by increased household spending at local businesses also would increase 
slightly to $60,000.  Total operations employment is thus estimated to be $790,000. 

SUMMARY ALTERNATIVE C INCOME EFFECT 

Table 3.11-19 presents the estimated income effect of the Project during the construction and 
operations phases for both the Alternative C transmission line and the Echanis Project.  County 
income due to the transmission line and the Echanis Project is expected to rise during the construction 
period by approximately $11.9 million.  Long-term annual income during the 20-year operations 
phase is expected to increase by an estimated $2.1 million.  Table 3.11-19 also presents the total 
income effect in terms of present value, which represents the value in today‟s dollars of all Project-
related income that would accrue during construction and 20 years of operations.  (Norling/Kane, 
2009)  In present value terms, county income over the life of the Project would increase by 
approximately $41.7 million.   

Table 3.11-19 Income Effects 

 Construction Operations Present Value 

Alternative C 

 Direct $5,040,000 $590,000 $13,340,000 

 Indirect $1,280,000 $140,000 $3,240,000 

 Induced $630,000 $60,000 $1,500,000 

Alternative C Employment Effect $6,950,000 $790,000 $18,090,000 

Echanis Project 

 Direct $3,500,000 $1,200,000 $20,730,000 

 Indirect $1,030,000 $0 $1,030,000 

 Induced $470,000 $100,000 $1,870,000 

Echanis Project Employment Effect $4,990,000 $1,300,000 $23,630,000 

Total Employment Effects of Alternative C and Echanis 11,900,040 2,090,000 41,720,000 

Note:  Figures may not sum to total due to rounding 
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PROPERTY VALUE EFFECTS 

The property value effects of the Alternative C route are expected to be consistent with the Alternative B – 
West Route effects.  Seven homes are located within 500 feet of the Alternative C route (see Figure 3.11-5), 
though no change is expected to occur to the value of these homes due to the lack of a consistent relationship 
between transmission lines and home values in the literature.   

FISCAL EFFECTS 

Fiscal effects for the Alternative C are expected to be equivalent to the effects estimated for Alternative B – 
West Route.  Although the two routes have different alignments, the taxes imposed on the utility asset owner 
and leased landowner would be the same.   

LIFESTYLE AND SOCIAL VALUES 

Construction and operation of Alternative C would result in the addition of a new element to the visual 
landscape of the ROW, but one that is not uncommon to see in rural areas and which fades into the vista once 
it is beyond the foreground views.  The extent of the impacts would be dependent upon the number of people 
affected and their use of the area (i.e., landowner, worker, and recreationist).   

3.11.3.5 Residual Effects after Mitigation 

There would be no anticipated residual effects to social and economic values after mitigation measure have 
been implemented.   

3.11.3.6  Summary Comparison of Alternatives 

The effect to social and economic values and environmental justice from development of the Echanis Project, 
primary access road, and each alternative is summarized in Table 3.11-20.    

Table 3.11-20 Summary of Effects - Social and Economic Values, Environmental Justice 

Alternative A – 
No Action 

Echanis Wind Energy Project Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

No Action would 
lead to Harney 
County not 
receiving the 
potential 
employment, 
income, and 
output benefits 
created by the 
proposed 
Project.   

Additionally, the 
tax benefits of 
the Project would 
not be collected 
by the county 
under the No 
Action 
Alternative. 

Short-term employment would 
consist of 100 employees for 9 
months, of which 30 would be local 
residents.  

Employment would be generated 
or supported in other sectors as 
construction employees spend their 
wages at businesses in the county 
(induced effects).  Non-resident 
construction workers are estimated 
to spend approximately $1,400 per 
month on lodging, food, and gas. 

Increased household spending 
would generate approximately 15 
jobs.  Local jobs would also be 
supported by expenditure on goods 
and materials for the Project 
(indirect effect).   

Approximately $3.5 million of local 
goods and services would be 
required for Project construction 
which is expected to generate 
approximately 30 jobs. 

Short-term employment 
hired to construct the 
initial single-circuit 
transmission line for the 
Project would consist of 
100 employees for 3 
months, of which 50 
would be local residents.  

Employment would be 
generated or supported 
in other sectors as 
employees spend 
wages at businesses in 
the county (induced 
effects).  Non-resident 
workers are estimated 
spend approximately 
$1,400 per month on 
lodging, food, and gas. 

Increased household 
spending is expected to 
generate approximately 
15 jobs. 

Long-term employment 

Effects for the South 
Diamond Lane Route 
Option are expected to 
be equivalent to the 
effects estimated for 
Alternative B – West 
Route.   

Although the two routes 
have a different 
alignment on the west 
end, their total length is 
very similar (the South 
Diamond Lane Route is 
less than 5% shorter).  
This indicates that total 
construction and 
operation expenditures, 
and thus economic 
effects, should be 
approximately equal for 
the two routes.   

 

Effects for the Hog 
Wallow Route Option 
are expected to be 
equivalent to the 
effects estimated for 
Alternative B – West 
Route.   

Although the two routes 
have a different 
alignment on the west 
end, their total length is 
very similar (the Hog 
Wallow Route is less 
than 1% longer).  This 
indicates that total 
construction and 
operation expenditures, 
and thus economic 
effects, should be 
approximately equal for 
the two routes.   

 

Short-term 
employment hired to 
construct the 
transmission line for 
the Project would 
consist of 260 
employees for 3 
months, of which 130 
would be local 
residents.  

Employment 
generated by Project-
related construction 
spending on local 
goods and services is 
estimated at 35 jobs, 
while the employment 
generated by 
increased spending by 
Project construction 
workers is estimated 
at 25 jobs.   

Long-term 
employment hired for 
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Table 3.11-20 Summary of Effects - Social and Economic Values, Environmental Justice 

Alternative A – 
No Action 

Echanis Wind Energy Project Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

Long-term employment for 
operations would consist of 10 
workers.  Employment 
opportunities resulting from 
purchase of Project-related 
materials is estimated at $20,000 
annually.   

Household spending of income 
from ROW lease payments during 
the operations phase are expected 
to generate approximately 5 jobs in 
the county.   

Short-term income from Project 
construction is estimated at $3.5 
million.  Businesses that supply 
goods and services to the Project 
would receive indirect income 
effects estimated at $1.0 million.   
Businesses such as grocery stores, 
restaurants, hotels, and gas 
stations are expected to receive an 
increase in local income by 
approximately $470,000.   

Long-term income from Project 
operations would arise from 
employee compensation to 
operations workers (estimated at 
$450,000 annually) and lease 
payments to private landowners 
(estimated at $750,000) annually.  
These effects would result in 
increased household spending at 
local businesses, and raises 
income by employees and owners 
of these businesses by 
approximately $100,000. 

The value of goods and materials 
purchased during the operations 
phase would be approximately 
$20,000, and income at local 
businesses that supply these 
inputs is not expected to increase. 

No property value effects are 
estimated for wind farm 
proximity/viewshed impairment.  

An estimated $1.6 million is 
expected in increased real estate 
taxes and $17.0 million in 
increased property taxes.  The net 
present value of these is estimated 
at $13.5 million.  Subtracting the 
reduction in school–related funds 
from the state, the total net present 
value of the increased taxes is $9.3 
million and the annualized payment 
is $0.63 million.  If the Project 
exists for longer than 20 years, the 
total present value of value of tax 
payments over the life of the 
Project would be higher. 

This analysis did not identify 
disproportionately high or adverse 

hired for maintenance 
and operations jobs 
would consist of 15 
workers.  Employment 
opportunities resulting 
from purchase of 
Project-related materials 
is estimated at $150,000 
annually.  Some 
employment is expected 
to result from increased 
household spending due 
to Project-related 
income.   

Short-term income from 
Project payroll for 
construction is 
estimated to be $2.0 
million.  Local income 
would increase during 
the construction period 
as one-time ROW 
payments are made to 
local households, 
totaling approximately 
$580,000. 

Businesses that supply 
goods and services to 
the Project would 
receive indirect income 
effects estimated at 
$630,000.  Spending by 
construction workers is 
expected to increase 
local income by 
$330,000.    

Long-term income from 
Project operations would 
arise from payroll to 
operations workers 
amounting to $590,000, 
which would result in 
increased household 
spending at local 
businesses, and raises 
income by employees 
and owners of these 
businesses by 
approximately $60,000. 

The value of goods and 
materials purchased by 
the Project during the 
operations phase is 
approximately $150,000 
and would result in a 
slight income increase 
at local businesses 
suppliers.  There would 
be an estimated 
$70,000 increase in 
income due to 
maintenance 
expenditures. 

maintenance and 
operations would be 
15 workers.  
Employment 
opportunities resulting 
from purchase of 
Project-related 
materials is estimated 
at $300,000 annually, 
which is expected to 
generate 
approximately 5 jobs. 

Short-term income 
from Project payroll for 
construction is 
estimated to be $4.0 
million.  Local income 
would increase during 
the construction period 
as one-time ROW 
payments are made to 
local households, 
totaling approximately 
$1.0 million.   

Income generated by 
Project-related 
construction spending 
on local goods and 
services is estimated 
at $1.3 million, while 
the construction 
employment 
generated by 
increased spending by 
Project workers is 
estimated at 
$600,000.   

Long-term income 
from Project 
operations as payroll 
to operations workers 
amounts to $590,000, 
which would result in 
increased household 
spending at local 
businesses, and 
raises income by 
employees and 
owners of these 
businesses by 
approximately 
$140,000.   

Fiscal effects for this 
option are expected to 
be equivalent to the 
effects estimated for 
Alternative B – West 
Route.  Although the 
two routes have a 
different alignment, 
the taxes imposed on 
the utility asset owner 
and leased landowner 
would be the same. 
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Table 3.11-20 Summary of Effects - Social and Economic Values, Environmental Justice 

Alternative A – 
No Action 

Echanis Wind Energy Project Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

effects to minority or low-income 
groups. 

A new element would be added to 
the visual landscape of the area, 
and thus a change in the 
perception of the area as being 
open and rural.  Some people 
would perceive Echanis positively 
because it would represent 
generating energy in a more 
harmonious manner with nature, 
others would view it negatively as a 
large industrial facility located in 
former pastoral or undeveloped 
area. 

 

This would result in the 
addition of a new 
element to the visual 
landscape of the ROW, 
but one that is not 
uncommon to see in 
rural areas and which 
fades into the vista once 
it is beyond the 
foreground views.   

 

 

This would result in 
the addition of a new 
element to the visual 
landscape of the 
ROW, but one that is 
not uncommon to see 
in rural areas and 
which fades into the 
vista once it is beyond 
the foreground views 
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3.12 WILD HORSES, BURROS, AND AREAS OF CRITICAL ENVIRONMENTAL 
CONCERN  

Passage of the Wild Free-Roaming Horses and Burro Act (Public Law 92-195) in 1971, requires the Bureau 
of Land Management (BLM) to protect, manage, and control wild free-roaming horses and burros on public 
lands.  The act requires the BLM to manage wild horses and burros in a manner that is designed to achieve 
and maintain a thriving natural ecological balance on the public lands.   

The BLM oversees eight wild horse and burro Herd Management Areas (HMAs) on the public lands with the 
Burns District.  Six of the HMA’s are located in the general project vicinity and portions of two HMA’s 
would be directly affected by construction and operation of the proposed Project.   

3.12.1 Methodology 

This section was prepared using information from a variety of planning documents, including: 

 Oregon BLM Wild Horses and Burros website 

 Riddle Mountain and Kiger Wild Horse Herd Management Area Plan 

 Kiger ACEC Management Plan 

 Warm Springs Wild Horse Herd Management Area Plan 

 Steens Mountain Cooperative Management and Protection Area Resource Management Plan. 

 Three Rivers Resource Management Plan. 

 Andrews Management Unit Resource Management Plan. 

Additional policy and procedural guidance was obtained from the following sources: 

 Wild Free-Roaming Horses and Burrows Act of 1971 

 BLM National Environmental Policy Act Handbook (H-1790-1). 

The information obtained from these sources was used to identify the existing wild horse herd conditions 
within the Project Area and to assess temporary (short-term) effects resulting from the use of construction 
equipment, and permanent (long-term) effects resulting from facility operationof the Proposed Action, 
Alternatives, and No Action Alternative on existing and future wild horse and burro herds.  Where 
appropriate, mitigation measures have been identified to reduce or avoid anticipated adverse effects resulting 
from construction and operation of the proposed Project.  

For the purposes of this analysis, the Project Area was defined to include the area within the 150-foot wide 
transmission line ROW and all areas affected by the construction and operation of the transmission line, 
access roads, interconnection stations, substations, turbine towers, power collection systems, and other 
permanent and temporary project features, including temporary laydown areas and tensioning sites.   

3.12.2 Affected Environment 

Within the proposed project area the Burns District BLM manages three HMAs approximately 529,721 acres 
in size (Table 3.12-1).  The three HMAs are managed to provide habitat for an Appropriate Management 
Level (AML) range of 195 to 340 horses and burros (Table 3.12-2).   
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Two of these HMAs, Warm Springs and Kiger, would be directly affected by construction and operation of 
the transmission line alternatives, access roads, and other project features (Figure 3.12-1).  The Warm Springs 
HMA has a current estimated wild horse and burro population of 356 animals compared to the established 
AML range of 111 to 202 animals (Table 3.12-2).  Warm Springs HMA also includes an AML for burros of 
20.  The Kiger HMA has a current estimated wild horse population of 91 animals compared to the established 
AML range of 51 to 82 animals (Table 3.12-2).  Although Riddle Mountain HMA is included in the Riddle 
Mountain and Kiger Wild Horse HMA Plan and the Kiger ACEC, no portion of the Riddle Mountain HMA is 
located within the project area.  The Echanis Wind Energy Project would not occur within an HMA or herd 
area.   

Table 3.12-1 Herd Management Areas within the Project Area in the BLM Burns District 

Herd Management Areas Size (acres) Herd Size Diet Water Source Environment 

Warm Springs 474,501 101-202 Horses; 
approximately  

20 Burros 

Bluebunch wheat grass 
and Idaho Fescue in the 
sagebrush vegetation 
zone 

 Gently rolling sage 
covered hills and rim 
rocks with small valleys in-
between. 

Kiger 26,874 51-82 Native bunchgrasses 
within sagebrush and 
juniper cover 

Perennial streams, natural 
ponds and springs 

Rugged high desert 
country with extremely 
rocky surfaces divided by 
deep canyons, rim rock 
and plateaus. 

Riddle Mountain 28,346 33-56 Native bunchgrasses 
within sagebrush and 
juniper cover 

Perennial streams, natural 
ponds and springs 

Rugged high desert 
country with extremely 
rocky surfaces divided by 
deep canyons, rim rock 
and plateaus. 

Source: BLM Burns District website - http://www.blm.gov/or/districts/burns/wildhorse/herd-manage.php; Oregon BLM Wild Horses and Burro Population Data September 29, 2009 

 

Table 3.12-2 Appropriate Herd Management Levels 

Herd Management Area 
Name (HMA) 

HMA 
No 

Last Gather 
Date 

Last Census 
Date 

Actual No. on 
Census Date 

Estimated Population 
Horses* 

Appropriate 
Management Level 

Warm Springs OR0009 9/30/2006 4/13/2010 356 356 111-202 

Riddle Mountain OR0009 10/3/2007 4/12/2010 60 60 33-59 

Kiger OR0010 10/7/2007 4/12/2010 91 91 51-82 

Source: Oregon BLM Wild Horses and Burro Population Data September 29, 2009 

* When a census for an HMA was not conducted in FY06, an increase of 20 percent was added to the last inventory number to allow for the 2006 foal crop. 

 

 

http://www.blm.gov/or/districts/burns/wildhorse/herd-manage.php
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Figure 3.12-1 Project Location, Herd Management Area and Herd Observations 
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3.12.2.1 BLM Management Plans 

The Kiger Mustang and Warm Spring HMA’s (the two HMA’s in the Burns District that would be directly 
affected by the proposed project) are managed under the Three Rivers RMP.  The goals and actions for 
managing and maintaining healthy wild horse herds in the Three Rivers RMP are consistent with the goals 
and actions set forth in the Riddle Mountain and Kiger Wild Horse Herd Management Area Plan prepared in 
1996, and the Warm Springs Herd Management Area Plan (HMP) prepared in 1979, and updated in 1987.  
Further details on these HMA’s, HMP’s and the wild horses that use these areas are described below.   

Kiger Herd Management Area  

The Kiger HMA is located approximately 45 air miles southeast of Burns, Oregon, and 2 miles east of 
Diamond.  The HMA covers approximately 26,874 acres of rugged, high desert country with extremely rocky 
surfaces divided by deep canyons, rim rocks and plateaus.  Some areas are open playa flats while others are 
dominated by scattered to thick western juniper cover that has an understory of sagebrush and bunchgrass. 
.Water sources include perennial streams, natural ponds and springs.   

The wild horses in the Kiger and Riddle Mountain HMAs exhibit Spanish Mustang characteristics and are 
thought to be one of the most pure herds of Spanish Mustangs existing in the wild today.  The Kiger 
Mustangs display various colors including dun, buckskin, grulla, bay, brown, and red dun.  The herd size 
ranges from 51 to 82 horses, and increases at a rate of approximate 20 percent per year.  Animal sizes range 
from 13 to 15 hands high and 750 to 1,000 pounds.   

When the herd reaches the maximum population (based largely on what the area can healthfully support), 
excess horses are rounded up and taken to the Burns Wild Horse Corrals where they are processed and made 
available for adoption by the public.  Animals may also be transported between herds within the Kiger HMA 
and the Riddle Mountain HMA to maintain genetic diversity.  Quality animals are returned to the herds after 
roundups to maintain herd integrity and improve adoptability.   

The following management actions from the Riddle Mountain and Kiger Wild Horse Herd Management Area 
Plan are used to perpetuate the horses within the Kiger HMA and maintain their habitat: 

 Forage allocation of 984 Animal Unit Months (AMUs). 

 Maintain the Appropriate Management Level (AML) of horse population ranging from 51 to 82 animals. 

 Population control through gathering, potential fertility control, and sex ratio. 

 Maintain a 50:50 sex ratio. 

 Helicopter horse census. 

 Forage Utilization. 

Kiger Mustang Area of Critical Environmental Concern 

In 1992, the Three Rivers RMP designated the Kiger and Riddle Mountain HMAs as the Kiger Mustang Area 
of Critical Environmental Concern (ACEC).  This formal designation was in recognition of the area’s special 
historic value in perpetuating and protecting the dun factor colors and conformation characteristics of the wild 
horses present in the Kiger and Riddle Mountain HMA’s.  The Kiger Mustang ACEC is open to livestock 
grazing, camping, plant and rock collection, and other low-impact recreational pursuits.  It is also open to fire 
suppression activities; however, prescribed burning and vegetation treatment are restricted activities.  Off 
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Highway Vehicle (OHV) use is limited to existing roads and trails.  The ACEC is designated as a “right-of-
way avoidance area” in the Three Rivers RMP.  The RMP encourages right-of-way proponents to consider 
alternative routes and locations to avoid the Kiger ACEC if possible and to analyze options through the 
NEPA process.  If no alternatives exist, the plan requires BLM to insist on stringent mitigation measures to 
protect the ACEC and its required purpose.   

Warm Springs Herd Management Area  

The northern boundary of the Warm Springs HMA is located approximately twenty miles southwest of Burns, 
west of Highway 205, and extends to the south and east to encompass approximately 474,501 acres of gently 
rolling sage covered hills and rim rocks with small valleys in between.  The area is fenced on all four sides 
and a division fence divides the area into two units, East and West.  The herd AML established as a range 
from 111 to 202 horses and individuals range in size from 14 to 15 hands high and 1,000 to 1,200 pounds and 
the animals in the HMA survive on a diet of bluebunch wheat grass and Idaho Fescue within the sagebrush 
vegetation zone. 

The Warm Springs HMA contains the widest variety of horse colors including, appaloosa, blue and red roan, 
palomino, buckskin, sorrel, brown, bay and pinto.  It is also the only HMA in the Burns District where burros 
are present (currently about 20 individuals).  Burros are typically gray or brown.  Historically, it is not known 
how long horses have grazed in the Warm Springs HMA.  However, it is known that horses have been 
produced in the area by local ranchers since the turn of the century.  It is not known how long burros have 
been in the area or how they got here.  Burros occur only in the western unit of the Warm Springs HMA.  
Horses have moved into the herd area from Sunset Valley, the Lakeview District of BLM, as well as the 
Andrews Resource Area of the Burns district because of increased pressure due to roundups in these areas.  
This is a contributing factor in the increase in the horse numbers over the years. 

The following management actions from the Warm Springs Wild Horse Herd Management Plan are used to 
perpetuate the horses within the Warm Springs HMA and maintain their habitat: 

 Forage allocation: East Unit 1,200 Animal Unit Months (AMUs) and West Unit 1,224 Animal Unit 
Months (AMUs). 

 Rangeland utilization studies are done in September to determine forage availability. 

 Maintain the AML of horse population ranging from 111 to 202 horses and approximately 20 burros. 

 Population control through gathering, potential fertility control, and sex ratio. 

 Maintain a 50:50 sex ratio. 

 Helicopter horse census. 

3.12.3 Environmental Effects and Mitigation 

The primary effects on BLM lands designated as wild horse HMAs and ACEC would be from construction 
and operation of the transmission line and access roads, including periodic maintenance inspections and 
repairs.  Permanent effects include loss of vegetation consumed by wild horses or used as refuge (i.e. juniper 
trees) from various permanent project features, including transmission line poles, access roads, or 
interconnection stations.  Temporary effects include vegetation damage or increased risk of fire due to heavy 
equipment operation or the transport and storage of construction materials.  Mitigation is proposed where 
permanent and temporary effects could be reduced by implementing reasonable and effective mitigation 
measures.   
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3.12.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, interconnection stations, or related facilities 
would be constructed and no new or improved access roads would be required.  The potentially affected areas 
within HMAs would continue to be used for wild horse forage and range, and the Kiger Mustang ACEC 
would continue to be used for low-impact recreational pursuits, including camping, and plant and rock 
collection. 

3.12.3.2 Echanis Project Effects Common to All Action Alternatives 

The proposed development of the Echanis Wind Energy Project, including construction of the main access 
road to the Echanis site would be the same under all action alternatives (i.e. Alternative B, the Alternative B 
route options, and Alternative C).  None of the improvements associated with the wind farm site would 
encroach onto BLM lands designated as HMA or ACEC. 

3.12.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 

Alternative B would extend 0.83 mile into the east unit of the Warm Springs HMA (Figure 3.12-1).  The 
amount of ROW required in the HMA to accommodate the new line would be approximately 15.1 acres.  
Assuming a distance of 600 feet between transmission line poles, up to seven poles would be placed within 
the new ROW.  The land area within the 150-foot wide ROW corridor in the Warm Springs HMA not 
affected by pole placement would remain available for wild horse forage and shelter.  Construction of the new 
interconnection station adjacent to the HEC 115-kV transmission line would permanently remove 0.69 acre of 
vegetation within the Warm Springs HMA currently available for wild horse forage and shelter.  Alternative 
B would also require the construction of 2.17 miles of new access roads within the HMA that would 
permanently remove vegetation on up to 2.77 acres currently available for wild horse forage and shelter.  

TEMPORARY EFFECTS 

Temporary effects on wild horses within the Warm Springs HMA would include noise and increased human 
activity during installation of the transmission line poles, construction of the new interconnection station, 
clearing and grading existing and new access roads, vehicle operation in areas where overland vehicle travel 
would occur, and use of temporary laydown areas and tensioning sites.  These activities would result in 
additional surface disturbance and vegetation damage.  Areas of temporary disturbance would be restored to 
pre-construction contours and restored with BLM approved seed mixtures.  The owner/operator (HEC) of the 
transmission line would monitor revegetation.  Additional seeding or other measures may be required by 
BLM to ensure adequate reclamation of temporary use areas affected by construction.  Ongoing operations 
would involve periodic inspections and maintenance of the transmission line (including poles, insulators, and 
conductors), interconnection station, and access roads.  Increased human activity during periods of 
construction and maintenance could cause wild horses to avoid these areas while humans are present.  

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial North Steens single-circuit transmission line to a full double-circuit 230-kV 
transmission line would require a second construction phase at a future date when additional capacity is 
required on the transmission line.  During the second construction phase, wild horses in the Project Area 
would experience similar temporary construction related effects as described above, including the disruptive 
effects due to the presence workers, equipment operation, additional surface disturbance, and vegetation 
damage due to overland vehicle travel, and use of temporary laydown areas and tensioning sites. 
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MITIGATION MEASURES 

Because the alignment of Alternative B is on the far easterly side of the HMA in an area where horses do not 
frequent (Figure 3.12-1), little to no effect on the wild horse population within the Warm Springs HMA is 
expected.  Construction activities would occur along Highway 205 where there is already vehicular 
disturbance to the herd.  Alternative B extends into a very small portion of the HMA and it is expected the 
horse herds would migrate away from areas affected by increased activity or when humans are present.  
Although horses may temporarily be disturbed by construction activity, there would be little affect to the 
horses themselves and no affect to their unique characteristics from long-term operation and maintenance of 
the transmission line.  Construction, operation and maintenance of the transmission line would not affect the 
long term viability or management of the horse herd.  For these reasons, no mitigation is proposed.   

South Diamond Lane Route Option   

PERMANENT EFFECTS 

The South Diamond Lane Route Option would extend approximately 0.32 mile into the east unit of the Warm 
Springs HMA (Figure 3.12-1).  The amount of ROW required from HMA to accommodate the new line 
would be approximately 5.8 acres.  Assuming a distance of 600 feet between transmission line poles, three 
poles would be placed within the new ROW.  The land area within the ROW corridor in the Warm Springs 
HMA not affected by pole placement would remain available for wild horse forage and shelter.  Construction 
of the new interconnection station adjacent to the HEC 115-kV transmission line would permanently remove 
0.69 acre of vegetation within the Warm Springs HMA currently available for wild horse forage and shelter.  
The South Diamond Lane Route Option would require no new access roads within the HMA that could affect 
wild horse forage and shelter.   

TEMPORARY EFFECTS 

The temporary effects on wild horses within the Warm Springs HMA would be the same as described for 
Alternative B.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial North Steens single-circuit transmission line to a full double-circuit 230-kV 
transmission line would require a second construction phase at a future date when additional capacity is 
required on the transmission line.  During the second construction phase, wild horses in the Project Area 
would experience similar temporary construction related effects as described above, including the disruptive 
effects due to the presence of workers, equipment operation, additional surface disturbance, and vegetation 
damage due to overland vehicle travel, and use of temporary laydown areas and tensioning sites. 

MITIGATION 

No mitigation is proposed.   

Hog Wallow Route Option 

The Hog Wallow Route Option would extend approximately 0.41 mile into the east unit of the Warm Springs 
HMA (Figure 3.12-1).  The amount of ROW required within the HMA to accommodate the new line would 
be approximately 7.5 acres.  Assuming a distance of 600 feet between transmission line poles, four poles 
would be placed within the new ROW.  The land area within the ROW corridor in the Warm Springs HMA 
not affected by pole placement would remain available for wild horse forage and shelter.  Construction of the 
new interconnection station adjacent to the HEC 115-kV transmission line would permanently remove 0.80 
acre of vegetation within the Warm Springs HMA currently available for wild horse forage and shelter.  The 
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South Diamond Lane Route Option would also require the construction of 2.17 miles of new access roads 
within the HMA that would permanently remove vegetation on up to 2.77 acres currently available for wild 
horse forage and shelter. 

TEMPORARY EFFECTS 

The temporary effects on wild horses within the Warm Springs HMA would be the same as described for 
Alternative B.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial North Steens single-circuit transmission line to a full double-circuit 230-kV 
transmission line would require a second construction phase at a future date when additional capacity is 
required on the transmission line.  During the second construction phase, wild horses in the Project Area 
would experience similar temporary construction related effects as described above, including the disruptive 
effects due to the presence of workers, equipment operation, additional surface disturbance, and vegetation 
damage due to overland vehicle travel, and use of temporary laydown areas and tensioning sites. 

MITIGATION 

No mitigation is proposed.   

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductor) 115-kV circuit.  The alignment of the transmission line, pole heights 
and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options, described above.   

PERMANENT AND TEMPORARY EFFECTS 

The permanent and temporary effects of this design option on wild horses within the Warm Springs HMA 
would be the same as described for Alternative B, and the South Diamond Lane and Hog Wallow Route 
Options.  The only notable differences between this design option and others is that this option would not 
require a second round of construction to upgrade the line to 230-kV, nor would additional equipment 
upgrades be required at the interconnection station adjacent to the HEC 115-kV line.  This option would have 
fewer temporary construction related effects on wild horses than Alternative B and the two route options 
because workers and equipment would not be operating on site during two separate construction phases, and a 
second round of construction activity would not cause additional surface disturbance and vegetation damage.  
Ongoing operations and maintenance activities would be the same as described for Alternative B and the two 
route options above. 

MITIGATION 

No mitigation is proposed.   
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3.12.3.4 Alternative C – North Route 

PERMANENT EFFECTS 

Alternative C would cross 7.27 miles of the Kiger Mustang ACEC, of which 4.46 miles is within the Kiger 
HMA.  (Figure 3.12-1).  The amount of ROW required within the ACEC to accommodate the new line would 
be approximately 132.2 acres, and the amount required within the HMA would be approximately 81.1 acres.  
Assuming a distance of 600 feet between transmission line poles, up to 64 poles would be placed within the 
new ROW within the Kiger Mustang ACEC, of which about 39 would be on the Kiger HMA.  The land area 
within the 150-foot wide ROW corridor within the HMA and ACEC not affected by pole placement would 
remain available for wild horse forage and shelter.  Alternative C would also require the construction of 3.48 
miles of new access roads within the Kiger HMA which would permanently remove up to 6.76 acres of 
vegetation currently available for wild horse forage and shelter within the HMA.  Alternative C would also 
require construction of an additional 2.41 miles of overland roads within the Kiger Mustang ACEC affecting 
and additional 2.34 acres within the ACEC boundary.  

Because the Kiger Mustang ACEC is designated as a right-of-way avoidance area in the Three Rivers RMP, a 
right-of-way request can only be granted if the proposed use is compatible with the objectives of the ACEC 
and no feasible alternative exists.  The alignment of Alternative C is on the far westerly side of the ACEC in 
an area where BLM horse observation data indicates that horses do not frequent.  Further, although horses 
may temporarily be disturbed by construction activity, there would be little affect to the horses themselves 
and no affect to their unique characteristics from long-term operation and maintenance of the transmission 
line.  Construction, operation and maintenance of the transmission line would not affect the long term 
viability or management of the horse herd.  For these reasons, the proposal would be compatible with the 
objectives of the Kiger Mustang ACEC.   

There are also no other feasible routes outside the ACEC.  As explained in Chapter 2, four alternative 
alignments for the transmission line were considered but rejected.  The proposed alignment of Alternative C 
is the most feasible option for a route northward between the Echanis site and the proposed connection to the 
HEC line near Crane.  Other possible alternative alignments that would cross the Kiger Mustang ACEC 
would have similar or greater effects than the proposed alignment because they may be located where horses 
are more frequent or may make management activities, such as horse gathering and censusing by aircraft, 
more difficult; especially if the route were located more central in the ACEC.  An alignment that would 
completely avoid the Kiger Mustang ACEC by following a route further to the west is infeasible because it 
would cross more streams, wetlands and riparian habitat than Alternative C, be approximately five miles 
longer, and affect additional private lands having intensive agricultural uses, including flood irrigated 
meadows.   

For the foregoing reasons, Alternative C meets the criteria and objectives for ROW avoidance areas 
designated in the Three Rivers RMP, and is therefore consistent with the plan. 

TEMPORARY EFFECTS 

Temporary effects on wild horses within the Kiger ACEC and HMA would include noise and increased 
human activity during installation of the transmission line poles, construction of the new interconnection 
station, clearing and grading existing and new access roads, vehicle operation in areas where overland vehicle 
travel would occur, and use of temporary laydown areas and tensioning sites.  These activities would result in 
additional surface disturbance and vegetation damage.  Areas of temporary disturbance would be restored to 
pre-construction contours and restored with BLM approved seed mixtures.  The owner/operator (HEC) of the 
transmission line would monitor revegetation.  Additional seeding or other measures may be required by 
BLM to ensure adequate reclamation of temporary use areas affected by construction.  Ongoing operations 
would involve periodic inspections and maintenance of the transmission line (including poles, insulators, and 
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conductors), interconnection station, and access roads.  Increased human activity during periods of 
construction and maintenance could cause wild horses to avoid these areas while humans are present.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial North Steens single-circuit transmission line to a full double-circuit 230-kV 
transmission line would require a second construction phase at a future date when additional capacity is 
required on the transmission line.  During the second construction phase, wild horses in the Project Area 
would experience similar temporary construction related effects as described above, including the disruptive 
effects due to the presence of workers, equipment operation, additional surface disturbance, and vegetation 
damage due to overland vehicle travel, and use of temporary laydown areas and tensioning sites. 

MITIGATION 

Because the alignment of Alternative C is on the far westerly side of the ACEC in an area where horses do not 
frequent (Figure 3.12-1), little to no effect on the wild horse population within the Kiger HMA or the Kiger 
Mustang ACEC is expected.  Further, although horses may temporarily be disturbed by construction activity, 
there would be little effect to the horses themselves and no affect to their unique characteristics from long-
term operation and maintenance of the transmission line.  Construction, operation and maintenance of the 
transmission line would not affect the long term viability or management of the horse herd.  For these reasons, 
no mitigation is proposed.  However, if foaling mares are anticipated to be present in the construction area, 
BLM may impose restrictions on construction activities.   

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The 115-kV 
Transmission Line Option would include a single three-phase (i.e. three conductor) 115-kV circuit and the 
alignment, pole heights and spacing, ROW width, construction methods, interconnection points, and access 
requirements would be the same as described for Alternative C.    

PERMANENT AND TEMPORARY EFFECTS 

The permanent and temporary effects of this design option on wild horses within the Kiger HMA and the 
Kiger Mustang ACEC would be the same as described for Alternative C.  The only notable differences 
between this design option and Alternative C is that this option would not require a second round of 
construction to upgrade the line to 230-kV, nor would additional equipment upgrades be required at the 
interconnection station adjacent to the HEC 115-kV line.  This option would have lower temporary 
construction related effects on wild horses than Alternative C because workers and equipment would not be 
operating on site during two separate construction phases, and a second round of construction activity would 
not cause additional surface disturbance and vegetation damage.  Ongoing operations and maintenance 
activities would be the same as described for Alternative C.  

MITIGATION 

No mitigation is proposed.   

3.12.3.5 Residual Effects after Mitigation 

There are no mitigation measure recommended for wild horses and burros. 
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3.12.3.6 Summary Comparison of Alternatives 

Table 3.12-3 shows the number of miles crossed and acres affected on the Warm Springs and Kiger HMAs 
and the Kiger Mustang ACEC, by transmission line ROW requirement, access roads and other project related 
facilities for each alternative.  No portion of the Echanis Wind Energy Project or its main access road would 
affect the Warm Springs and Kiger HMAs or the Kiger Mustang ACEC.  The effects to wild horses, burros, 
and areas of critical environmental concern are summarized in table 3.12-4. 

Table 3.12-3 Comparison of Effects - Wild Horses, Burros, and Areas of Critical Environmental Concern 

  

Echanis Wind Energy 
Project 

West Route 

(Proposed 
Action) 

S. Diamond Lane Route 
Option 

Hog Wallow 

Route Option 

Alternative C 

North Route HMA/ACEC 
Alternative A – No 

Action 

   Miles Acres Miles Acres Miles Acres Miles Acres 

Warm Spring HMA 

Transmission Line 
ROW 

na na 0.83 15.1 0.32 5.8 0.41  7.5 - - 

Access Roads na na 2.17 2.77 0 0 2.17 2.77 - - 

Other Facilities na na 0 .69 0 .69 0 .69 - - 

Kiger HMA 

Transmission Line 
ROW 

na na - - - - - - 4.46 81.1 

Access Roads na na - - - - - - 3.48 6.76 

Other Facilities na na - - - - - - 0 0 

Kiger Mustang ACEC 

Transmission Line 
ROW 

na na - - - - - - 7.27 132.2 

Access Roads  na na - - - - - - 5.89 9.10 

Other Facilities na na - - - - - - 0 0 
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Table 2.12-4 Summary of Effects  - Wild Horses, Burros, and Areas of Critical Environmental Concern 

  Alternative B  

AlternativeA – No 
Action 

Echanis Wind 
Energy Project 

West Route (Proposed 
Action) 

South Diamond Lane  
Route Option 

Hog Wallow  Route 
Option 

Alternative C – North 
Route 

Under the No Action 
Alternative, no new 
transmission lines, 
interconnection stations, 
or related facilities would 
be constructed and no 
new or improved access 
roads would be 
required.   

The potentially affected 
areas within HMAs 
would continue to be 
used for wild horse 
forage and range, and 
the Kiger Mustang 
ACEC would continue to 
be used for low-impact 
recreational pursuits, 
including camping, and 
plant and rock 
collection. 

None of the 
improvements 
associated with 
the wind farm site 
would encroach 
onto BLM lands 
designated as 
HMA or ACEC. 

 

Alternative B would extend 0.83 
mile into the east unit of the 
Warm Springs HMA.  The 
amount of ROW required in the 
HMA to accommodate the new 
line would be approximately 
15.1 acres.   

Construction of the new 
interconnection station adjacent 
to the HEC 115-kV transmission 
line would permanently remove 
0.69 acre of vegetation within 
the Warm Springs HMA 
currently available for wild horse 
forage and shelter.   

Alternative B would also require 
the construction of 2.17 miles of 
new access roads within the 
HMA that would permanently 
remove vegetation on up to 2.77 
acres currently available for wild 
horse forage and shelter.  

Temporary effects would include 
noise and increased human 
activity during installation of the 
transmission line poles, 
construction of the new 
interconnection station, clearing 
and grading existing and new 
access roads, vehicle operation 
in areas where overland vehicle 
travel would occur, and use of 
temporary laydown areas and 
tensioning sites.  These 
activities would result in 
additional surface disturbance 
and vegetation damage.   

Ongoing operations would 
involve periodic inspections and 
maintenance of the transmission 
line (including poles, insulators, 
and conductors), 
interconnection station, and 
access roads.  Increased 
human activity during periods of 
construction and maintenance 
could cause wild horses to avoid 
these areas while humans are 
present.  

The South Diamond 
Lane Route Option 
would extend 
approximately 0.32 
mile into the east unit 
of the Warm Springs 
HMA.  The amount of 
ROW required from 
HMA to accommodate 
the new line would be 
approximately 5.8 
acres.     

Other effects would be 
the same as for 
Alternative B – West 
Route. 

 

The Hog Wallow Route 
Option would extend 
approximately 0.41 
mile into the east unit 
of the Warm Springs 
HMA.  The amount of 
ROW required within 
the HMA to 
accommodate the new 
line would be 
approximately 7.5 
acres.   

The South Diamond 
Lane Route Option 
would also require the 
construction of 2.17 
miles of new access 
roads within the HMA 
that would permanently 
remove vegetation on 
up to 2.77 acres 
currently available for 
wild horse forage and 
shelter. 

Other effects would be 
the same as for 
Alternative B – West 
Route. 

 

Alternative C would cross 
7.27 miles of the Kiger 
Mustang ACEC, of which 
4.46 miles is within the 
Kiger HMA.  The amount 
of ROW required within 
the ACEC to 
accommodate the new 
line would be 
approximately 132.2 
acres, and the amount 
required within the HMA 
would be approximately 
81.1 acres.   

Alternative C would also 
require the construction 
of 3.48 miles of new 
access roads within the 
HMA that would 
permanently remove up 
to 6.76 acres of 
vegetation currently 
available for wild horse 
forage and shelter.   

Access road construction 
(including overland roads) 
would cross 5.89 miles of 
the Kiger Mustang ACEC 
affecting approximately 
9.10 acres.  

Temporary effects would 
be the same as for 
Alternative B – West 
Route. 
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3.13 STEENS MOUNTAIN WILDERNESS, WILDERNESS STUDY AREAS AND WILD 
AND SCENIC RIVERS 

This section discusses existing federal regulations, management goals, and objectives that apply to the Steens 
Mountain Wilderness Area, Wilderness Study Areas, and Wild and Scenic Rivers in or near the Analysis area.  
It also analyzes the potential effects the project would have on the intrinsic wilderness and/or outstanding 
resource values of each area covered by these special designations.  While the Project would not directly 
affect any lands protected by these special designations, the Project would have the potential to effect values 
inherent to these specially designated areas. 

3.13.1 Methodology 

This section was prepared using information from a variety of sources, including: 

 Three Rivers Resource Management Plan. 

 Andrews Management Unit Resource Management Plan. 

 Steens Mountain Cooperative Management and Protection Area Resource Management Plan. 

 Steens Mountain Wilderness and Wild and Scenic Rivers Plan. 

 Malheur National Wildlife Refuge Master Plan. 

 Oregon BLM Wilderness Study Report, Volume I (1991). 

 H-8550-1 Interim Management Policy for Lands Under Wilderness Review (1995). 

 H-8560-1 Manual Handbook for Management of Designated Wilderness Areas (July 1988). 

 BLM Manual 8560 for Management of Designated Wilderness Areas (April 1983). 

 8561 Manual for Wilderness Management Plans. 

 8351 Manual for Wild and Scenic Rivers. 

 Wilderness Characteristics Inventory for the Proposed North Steens Transmission Line Route and 
Alternative Routes (BLM-Burns District 2010). 

 43 CFR Part 6300. 

 43 CFR Part 8351.2. 

Additional policy and procedural guidance was obtained from the following sources: 

 Federal Land Policy and Management Act of 1976, as amended. 

 BLM National Environmental Policy Act Handbook (H-1790-1). 

 Land Use Planning Handbook ((H-1601-1). 

This section assesses the temporary (short-term) effects resulting from the use of construction equipment, and 
permanent (long-term) effects resulting from facility operation of the Proposed Action, Alternatives, and No 
Action Alternative upon the Steens Mountain Wilderness Area, Wilderness Study Areas (WSAs), and Wild 
and Scenic Rivers (WSRs).  To analyze effects to values, this section draws from the analysis conducted for 
other environmental subjects within this EIS to qualitatively and quantitatively describe how the geologic, 
recreational, fisheries, wildlife, cultural, and historic resources within these special designations would be 
affected.  In addition, a GIS-based viewshed analysis was conducted to assess the potential for visual effects 
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from various project features, including turbine towers and transmission line poles, on scenic values in 
particular.  Due to the proximity of the project to the Steens Mountain Wilderness Area, Wild and Scenic 
Rivers, as well as Wilderness Study Areas, a five mile radius around project facilities was established to take 
into account the potential for possible project effects such as noise and visual..  Five miles was chosen as the 
Analysis area for this section as it consists of an area subject to foreground to middleground views of the 
Project as defined by the BLMs VRM methodology and is the zone where changes are more noticeable and 
are more likely to trigger public concern (BLM Manual 8410). 

Where appropriate, mitigation or effect minimization measures have been identified to reduce or avoid 
anticipated adverse effects resulting from construction and operation of the proposed project.  Consistent with 
BLM Manual 8560, mitigation of effects from projects that occur outside designated wilderness must not be 
so restrictive as to preclude, or seriously impede, such activities. 

The analysis in this section was informed by comments received from the public during the formal EIS 
process.  Several agency representatives, local organizations, and private citizens requested that EIS 
investigate the potential effects of the North Steens Transmission Line Project and the Echanis Wind Energy 
Project on designated the Steens Mountain Wilderness Area, WSAs, and WSRs. 

3.13.2 Affected Environment 

The affected environment for this section includes the Analysis area as well as special designation areas 
whose intrinsic wilderness and/or outstanding resource values may be affected by the proposed project.  For 
the purposes of this analysis, the Analysis area is defined as the five mile radius areas around project 
facilities, including all improvements on the Echanis Wind Energy Project site and approximately five miles 
of the proposed transmission line extending from the Echanis substation to the five mile radius boundary.  
Due to the fact that no Wilderness Areas, WSAs, and WSRs are located within five miles of the alignments of 
Alternative B (including the South Diamond Lane and Hog Wallow Route Options) or Alternative C, this 
analysis has been limited to this Analysis area only.   

Between 2006 and 2009, the BLM conducted a “Wilderness Characteristics Inventory for the Proposed North 
Steens Transmission Line Route and Alternative Routes” (BLM-Burns 2010) which determined that the 
transmission line alternatives would not extend through public lands that retain Wilderness characteristics.  
While the project and its alternatives would not be directly located within any WSRs, Wilderness Areas, and 
WSAs, the project has the potential to affect their value.  It should be noted that no buffer zones are created 
around wilderness areas to protect them from the influence of activities on adjacent land.  The fact that non-
wilderness activities or uses can be seen or heard from areas within the wilderness does not, of itself, preclude 
such activities or uses up to the boundary of the wilderness area.  When activities (such as the Proposed 
Action and Alternative Actions) are proposed, the BLM must identify the specific impacts upon wilderness 
resources and upon public use of the wilderness area (BLM Manual 8560.19 Buffer Zones and Adjacent 
Lands). 

3.13.2.1 Wild and Scenic Rivers 

Wild and Scenic Rivers 

LEGISLATION, OBJECTIVES AND VALUES 

The National Wild and Scenic Rivers System was created by Congress in 1968 (Public Law 90-542; 16 USC 
1271 et seq.) to preserve certain rivers with outstanding natural cultural and recreational values in a free-
flowing condition for the enjoyment of present and future generations.  Under the Act, rivers are classified as 
wild, scenic, or recreational.  These categories are defined as follows: 
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 Wild river areas – Those rivers or sections of rivers that are free of impoundments and generally 
inaccessible except by trail, with watersheds or shorelines essentially primitive and waters unpolluted.  
These represent vestiges of primitive America. 

 Scenic river areas – Those rivers or sections of rivers that are free of impoundments, with shorelines or 
watersheds still largely primitive and shorelines largely undeveloped, but accessible in places by roads. 

 Recreational river areas – Those rivers or sections of rivers that are readily accessible by road or railroad, 
that may have some development along their shorelines, and that may have undergone some 
impoundment or diversion in the past. 

The Kiger Creek WSR is situated approximately three miles at its closest point to the Echanis Wind Energy 
Project.  Other WSRs that are more than five miles from the Analysis area include the Fish Creek WSR and 
the Donner und Blitzen WSR (Little Blitzen River).  All of these rivers have received a “wild” designation.  
When a WSR is designated, there are three general main goals that guide management of designated river 
segments.  They include Free-Flowing Characteristics, Outstandingly Remarkable Values (ORVs), and Wild 
Classification.   

The conservation of free-flowing characteristics assures that the river is free from man-made obstructions and 
impoundments such as those used for irrigation and/or hydropower.  ORVs refer to the specific values in the 
scenic, geologic, recreational, fisheries, wildlife, cultural, and historic resources that are present within the 
WSR.  Lastly, wild classification relates to those characteristics that support a river’s designation as being 
“wild”.  The Kiger Creek WSR is considered wild and is generally inaccessible except by trail, with 
watersheds and shorelines that are primitive, and waters that are not polluted. 

In general, the ORVs present within the Kiger Creek WSR consist of exceptional scenic values that include a 
diversity of landforms, varying vegetation patterns that change with canyon elevations, and viewsheds that are 
largely untouched and in a natural condition.  Opportunities for primitive recreation and solitude are also 
present at Kiger Creek WSR along with excellent fish resources.  Geologic features include a moderate to 
deep glaciated gorge that has exposed layers of Steens Basalt.  The Kiger Creek WSR also features a variety 
of wildlife that includes bighorn sheep, elk, mule deer, as well as pronghorn antelope in addition to unique 
assemblages of vegetative communities.   

The Kiger Creek WSR is also situated in the Steens Mountain Wilderness.  The Steens Act mandated that 
where management requirements differ between the Wild and Scenic Rivers Act and the Wilderness Act, the 
more restrictive requirements shall apply.  In general, the protection of wilderness resources is more 
restrictive than those for WSRs with a Wild River designation.  Furthermore, the protection of wilderness 
resources and character would provide adequate protection for ORVs within WSR corridors.  The three WSRs 
closest to the Analysis area, therefore, would be largely protected by the management principles found within 
the Steens Mountain Wilderness (USDI 2004). 

3.13.2.2 Steens Mountain Wilderness Area 

Legislation, Management Objectives, and Values 

With the signing of the Wilderness Act of 1964 (Public Law 88-577) a process for delineating and protecting 
public lands that retained wilderness characteristics was established.  In 2000, Congress passed the Steens Act 
designating the Steens Mountain Cooperative Management and Protection Area (CMPA) which included the 
Steens Mountain Wilderness.  In addition to the Wilderness Act of 1964, the Steens Mountain Wilderness is 
managed according to the Federal Land Policy and Management Act (FLPMA), BLM Manuals 8560/H-8560-
1 (Management of Designated Wilderness Areas), and 8561 (Wilderness Management Plans); BLM’s 
Wilderness Management Regulations at 43 CFR Part 6300; and the specific directives contained within the 
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Steens Act.  The Steens Mountain Wilderness represents the only formally designated Wilderness Area 
located in close proximity to the proposed project and its alternatives. 

Wilderness values, including those present in the Steens Mountain Wilderness, are outlined in section 2(c) of 
the Wilderness Act and are broken into several categories including naturalness, opportunities for solitude, 
primitive and unconfined recreation, and supplemental values which may include values associated with 
ecological, geological, or other features of scientific, education, scenic, or historic importance.  Naturalness 
refers to an area which “generally appears to have been affected primarily by the forces of nature, with the 
imprint of man’s work substantially unnoticeable” (BLM Manual 8560).  The Steens Mountain Wilderness is 
generally considered to be in a natural condition except for areas containing certain human-made elements 
(USDI 2004).   

Opportunities for solitude within the Steens Mountain Wilderness are plentiful as the area features a varied 
and rugged topography as well as vegetated creek and canyon bottoms that enhance the experience of 
seclusion and remoteness.  There is also an outstanding opportunity throughout the Steens Mountain 
Wilderness for primitive and unconfined recreation which includes hiking, backpacking, camping, horseback 
riding, hunting, fishing, photography, and sightseeing.  Supplemental values of the Wilderness include 
geology, scenery, vegetation, wildlife, and historic.  Management within the Wilderness is centered on the 
protection of naturalness and wildness while providing for public use and primitive recreation in a manner 
that would leave wilderness unimpaired for future use. 

The nearest point of the Steens Mountain Wilderness is situated approximately 1.5 miles to the south of the 
Echanis Wind Energy Project.  Neither the proposed project nor any project alternatives would bisect or cross 
Steens Mountain Wilderness. 

3.13.2.3 Wilderness Study Areas 

Legislation, Management Objectives, and Values 

Wilderness Study Areas are managed in a manner consistent with BLM’s WSA IMP (USDI 1995), FLPMA, 
as well as the Wilderness Act of 1964 (Public Law 85-577).  Preservation of wilderness values is the 
“overriding consideration” of WSA management and WSAs are to be managed under the WSA IMP until 
Congress makes a determination regarding wilderness designation.  The general standard for interim 
management is that land under wilderness review must be managed so as not to impair suitability for 
preservation as wilderness.  Wilderness characteristics and values must, therefore, be protected and enhanced 
in all WSA’s.   

The initial task of identifying areas suitable for wilderness preservation in the State of Oregon has been 
completed as mandated in FLPMA section 603 and is documented in BLM 1989 Oregon Final Wilderness 
EIS and the Wilderness Study Report for Oregon (USDI 1991).  As currently proposed, none of the action 
alternatives would be located on lands classified as a WSA.  Project facilities associated with the Echanis 
Wind Energy Project and the southernmost portions of Alternative B (including route options) and Alternative 
C, would be within five miles of five WSAs: Lower Stonehouse WSA, Stonehouse WSA, High Steens WSA, 
West Peak WSA, and Heath Lake WSA.   

The degrees of naturalness in these WSAs range from having an outstanding natural condition (High Steens 
WSA) to a relatively natural condition (Lower Stonehouse WSA).  The WSA’s closest to the project also 
offer outstanding opportunities for solitude with vegetation and topographic variation providing the principal 
forms of screening.  Opportunities for primitive and unconfined recreation that includes day hiking, 
backpacking, camping, horseback riding, hunting, fishing, sightseeing and photography are also in many 
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cases outstanding.  Special features of the WSAs include geology, botanical, vegetation, wildlife, cultural 
resources, and scenic qualities generally enhance and contribute to wilderness values in each of the WSAs. 

3.13.3 Environmental Consequences and Mitigation 

The proposed action alternatives analyzed below (including transmission line route options, design options, 
and access roads) would require ROW grants from BLM and USFWS, and easements from approximately 10 
to 30 property owners (depending on alternative) to construct transmission lines and access roads across 
private lands.  For all action alternatives, the permanent ROW width would be 150 feet.  A 40-foot wide 
ROW would be required on public lands to accommodate new and improved access roads.   

Transmission line poles would range in height from 70 to 80 feet with three sets of cross arms that extend 
approximately 10 to11 feet horizontally.   Taller poles would be erected on either side of the Blitzen Valley 
where the transmission line would cross the MNWR.  At this location, poles up to 130 feet tall would be 
secured to concrete footings embedded in rim rock on land administered by the BLM.  The distance between 
the two poles would be more than 1,400 feet allowing the line to completely span the MNWR. 

The 40 to 69 wind turbines on the Echanis Wind Energy Project site would vary in height from 213 to 262 
feet.  The towers including the wind rotors at the 12-o’clock position would be approximately 415 feet tall.  
The exterior of the tower would have a smooth surface.  Potential project effects to values inherent to the 
Steens Mountain Wilderness Area, WSAs, and WSRs would include construction impacts such as noise and 
dust from construction equipment, noise from wind turbines and transmission lines, visual effects from 
Project facilities.  

The potential short- and long-term effects of the proposed project on the Steens Mountain Wilderness Area, 
WSAs, and WSRs are described below.  For the purposes of this analysis, short term effects relate to 
construction activities related to Alternative B (five months), Alternative C (six months), and the Echanis 
Wind Energy Project (9 to 12 months).  Long term effects relate the operational effects associated with the 
Echanis Wind Energy Project and Alternatives B or Alternative C.  For all of these project components, the 
long term effects would anticipate a 40 year span. 

3.13.3.1 Alternative A – No Action 

Under the No Action alternative, no new transmission lines, substations, interconnection stations, or the 
Echanis Wind Energy Project, would be constructed.  Improvements to existing access roads would not be 
needed and new access roads would not be constructed.  No new ROW would be obtained from BLM or 
USFWS, and the Echanis site would remain undeveloped and continue to be used for livestock grazing.  Land 
use and development on private parcels near WSRs, the Steens Mountain Wilderness Area, and WSAs would 
continue consistent with Harney County zoning regulations. 

3.13.3.2 Project Effects Common to All Action Alternatives 

Project effects to the Steens Mountain Wilderness Area, WSAs, and WSRs would be identical for all of the 
action alternatives.  For the purposes of this section, the Analysis area is limited to the area within a five mile 
radius viewshed of project facilities and which encompasses the Steens Mountain Wilderness Area, WSAs, 
and WSRs.  This area includes the portion of the transmission line route and wind turbines that are common 
to all alternatives.  The transmission line route alternatives and route options that lie beyond the five mile 
radius were not analyzed because neither the Steens Mountain Wilderness Area nor any WSAs and WSRs are 
not located within five miles of those sections of Project Alternatives B and C.  This section, therefore, 
analyzes project impacts to the Steens Mountain Wilderness Area, five WSAs, and one WSR that fall within 
the boundaries of the Analysis area, as defined by the five mile radius viewshed (Figures 3.13-1 through 3.13-
5).  
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Figure 3.13-1 Echanis Project Viewshed Analysis. 
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Figure 3.13-2 West Ridge Viewshed Analysis.
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Figure 3.13-3 East Ridge Viewshed Analysis.
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Figure 3.13-4 Riddle Mountain Viewshed Analysis.
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Figure 3.13-5 Transmission Line Viewshed Analysis. 
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Wild and Scenic Rivers 

PERMANENT EFFECTS 

Under all of the action alternatives, potential effects to WSRs would be from the introduction of man-made 
structures that would impair views and generate noise during operation.  Figures 3.13-1 and 3.13-2 show that 
the only WSR situated within the five mile Analysis area is the Kiger Creek WSR.  Located over 2 miles from 
the southern tip of the Echanis Wind Energy Project, the lands situated within the Kiger Creek WSR would 
not be affected by project operation noise and would not have views of operating wind turbines.  The noise 
analysis included in Section 3.17 reveals that construction related and operation-related noise at this distance 
from the Project may exceed ambient levels (ambient = 26 dBA), but due to screening topography and the 
distance from the noise sources, noise levels would fall below the 46 dBA level that would require mitigation 
for sensitive receptors.     

Figure 3.13-1 indicates that topographic screening, namely the walls of the Kiger Gorge would preclude 
views of the Echanis wind turbines from areas within the boundary of WSR designated lands.  Figure 3.13-2 
illustrates that 37.9 acres or 2.7 percent of the total 1,420 acre Kiger Creek WSR would have background 
views of the transmission line where it would cross private and public lands.  Due to the approximately six 
mile distance of the transmission line from the Kiger Creek WSR, the effects on views within the Kiger Creek 
WSR would be minimal as the transmission lines would appear in the background. 

Since no Project facilities would be constructed within the Kiger Creek WSR, none of the Project action 
alternatives would impair the free-flowing characteristics of Kiger Creek or affect the scenic, geologic, 
recreational, fish, wildlife, vegetation and botanical, cultural, or historic ORVs specific to these WSR 
designated lands.  Lastly, none of the Alternative Actions would affect the characteristics that support the 
designation of the Kiger Creek WSR as being “wild.” 

TEMPORARY EFFECTS 

Due to the distance of the Kiger Creek WSR from areas of construction, and the presence of screening 
topography, temporary effects to the Kiger Creek WSR’s free-flowing characteristics, ORVs, and “wild” 
characteristics would not occur.  According to Section 3.17, construction related noise levels could potentially 
rise above ambient levels, but due to the presence of screening topography and the distance between potential 
noise sources and the WSR, these effects would not require mitigation.  In addition, Figures 3.13-1 and 3.13-2 
indicate that screening topography would preclude views of construction-related activities.   

Steens Mountain Wilderness Area 

PERMANENT EFFECTS 

NATURALNESS 

The Steens Mountain Wilderness Area generally retains its natural condition.  The Project is situated 
approximately 1.5 miles from the Steens Mountain Wilderness.  As shown in Figures 3.13-1 and 
3.13-2, the project would be visible from portions of the northernmost part of the Steens Mountain 
Wilderness.  No Project facilities, however, would be located within the Wilderness Area and thus 
would not affect its natural condition. 

SOLITUDE 

Opportunities for solitude within the Steens Mountain Wilderness are plentiful.  The area features a varied 
and rugged topography, including vegetated creek and canyon bottoms that enhance the experience of 
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seclusion and remoteness.  As described above, the Project would be visible from portions of the 
northernmost part of the Steens Mountain Wilderness.  Some project operation noise may exceed ambient 
noise levels in the Wilderness (ambient = 26 dBA) (See Section 3.19).  However, noise levels would not rise 
to levels that would require mitigation for sensitive receptors under OEQC standards (beyond 36 dBA). 

This portion of the Steens Mountain Wilderness is generally frequented by visitors who travel off main trails 
as it features steep topography, a lack of trails, and proximity to private property; therefore enhancing 
opportunities for solitude.  Based on the GIS viewshed analysis, approximately 668 acres (0.4 percent) of the 
Steens Wilderness Area would have foreground to middleground views of the Echanis Wind Energy Project, 
while approximately 822 acres (0.5 percent) of the Wilderness Area would have foreground to middleground 
views of the transmission line (Figure 3.13-1 and Figure 3.13-2).  Of the acreage noted above, approximately 
470.8 acres within the Steens Mountain Wilderness would have views of both the wind turbines on the 
Echanis site as well as the transmission line.  Opportunities for solitude on those parts of the Steens Mountain 
Wilderness that would have views of the Project would be diminished.   

PRIMITIVE AND UNCONFINED RECREATION 

Access to primitive and unconfined recreation would not be affected by Project construction or Project 
operation.  No road closures are planned for the Echanis Wind Energy Project that would prevent the public 
from accessing recreation areas.  During project operation, noise generated by the wind turbines could 
potentially rise above the ambient noise levels within the northeastern most portion of the Steens Mountain 
Wilderness.  The ambient noise level throughout the analysis area is assumed to be 26 decibels(dBA) and the 
level where mitigation is required for sensitive receptors is 36 dBA.  Due to distance from the noise source 
and changes in topography, noise levels within the Steens Mountain Wilderness, would not rise to levels that 
require mitigation for sensitive receptors (See Section 3.17).  Project construction and operation would be 
visible from the Steens Mountain Wilderness, but the visibility of these project activities would not diminish 
or restrict opportunities for primitive and unconfined recreation. 

SUPPLEMENTAL VALUES 

No effects to supplemental values embodied within the Steens Mountain Wilderness are anticipated.  The 1.5 
mile distance from the southernmost turbine of the Echanis Wind Energy Project to the boundary of the 
Wilderness Area precludes the possibility of effects to the unique geology of the Wilderness area.  The 
Project would affect the scenery that is located outside of the Wilderness Area, but would not affect the 
scenery within the Wilderness Area itself.  Effects to vegetation, habitat, and wildlife are anticipated in the 
Analysis area, but not within the Wilderness Area (See Section 3.5).  The potential for effects to historic 
properties exists within the Analysis area, but not within the Steens Mountain Wilderness (See Section 3.11). 

TEMPORARY EFFECTS 

Temporary construction effects to wilderness area values are not expected.  The naturalness of the Steens 
Mountain Wilderness would not be affected as no project facilities would be located on Wilderness Area 
properties.  The northeastern most portion of the Wilderness Area would have limited views of the 
construction of the project, but due to the steep topography, limited access routes, and proximity to private 
property, effects to solitude are not expected.  Solitude within the Wilderness Area would not be affected by 
construction related noise, which is not expected to rise above ambient levels within the Wilderness Area.  No 
roads are expected to be closed during project construction, thus there would be no effects to primitive and 
unconfined recreation.  Lastly, effects to supplemental values of the Steens Mountain Wilderness from Project 
construction are not anticipated.   

The Project’s temporary effects caused by construction, construction-related activities, and maintenance 
would not affect the unique geology of the Wilderness.  The Project’s construction would affect the scenery 
outside of the Wilderness, but would not affect the scenery within the Wilderness.  Impacts from construction 
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to vegetation, habitat, and wildlife are anticipated within the Analysis area, but not within the Steens 
Mountain Wilderness Area (See Section 3.5).  Potential for effects to historic properties exists within the 
Analysis area, but not within the Steens Mountain Wilderness Area (See Section 3.11).  To minimize effects 
to wilderness values, the applicant would comply with the conditions of approval related to visual resources 
set forth in Exhibit B to the Harney County Conditional Use Permit No. 07-14 issued on April 18, 2007, and 
revised on May 21, 2008.   

Wilderness Study Areas 

PERMANENT EFFECTS 

NATURALNESS 

The High Steens WSA, Lower Stonehouse WSA, Stonehouse WSA, Heath Lake WSA, and West Peak WSA 
are all located within a five mile radius of the Analysis area.  In general, these WSAs retain their natural 
condition; existing manmade intrusions are minimal and only modestly noticeable.  Project features on the 
Echanis site would be visible from portions of all five of the WSAs.  Wind turbines would be located within a 
few hundred meters of the Lower Stonehouse WSA, about 0.5 mile from the High Steens WSA, about 3.0 
miles from the West Peak WSA, 4.0 miles from the Stonehouse WSA, and 4.5 miles from the Heath Lake 
WSA.  The wind turbines would be most visible from the Lower Stonehouse WSA, which abuts the eastern 
boundary of the Echanis site.  No Project facilities would be constructed within any of these WSAs and thus 
all of the WSAs would retain their naturalness values. 

SOLITUDE 

Opportunities for solitude within four of the five WSAs (with the Lower Stonehouse WSA as the exception) 
are generally plentiful as the area features a varied and rugged topography as well as vegetated creek and 
canyon bottoms that enhance the experience of seclusion and remoteness.  Due to the distance from wind 
turbines and the beneficial effect of topographic screening, noise from the Project operations would not 
exceed ambient noise levels in the West Peak WSA, Heath Lake WSA, or the Stonehouse WSA (See Section 
3.17).  Noise would exceed ambient noise levels in the High Steens WSA, but would be below state standards 
that require mitigation (below 36 dBA).  Noise levels on the Lower Stonehouse WSA, however, would 
exceed ambient levels and OEQC standards, due to the close proximity of the wind turbines (See Section 
3.17).  It should be noted that the December 1989 Oregon Wilderness EIS states that the Lower Stonehouse 
WSA would support only a limited number of users.  The effects to solitude have been diminished further 
since the 1989 Wilderness EIS from past wildland fires and upgrading of the East Steens Road.  A majority of 
the eastern portion of the WSA can be seen from the East Steens Road.   

Excessive noise on the Lower Stonehouse WSA would further diminish the already limited opportunities for 
solitude, making it difficult for a visitor to find seclusion and isolation from the developed world.  The effect 
on a visitor’s desired experience would vary with each individual.  For some visitors who travel off main 
trails, the disruption of quiet and solitude would be short term and fleeting as they move through the area.  
There are no improved recreational areas in the Lower Stonehouse WSA and therefore long term effects to 
visitors are not anticipated.  Exhibit B to the Harney County Conditional Use Permit (20070853) issued to 
CEP for the Echanis Project on April 18, 2007 includes a requirement that the project comply with applicable 
noise standards.  This requirement would apply to the noise levels on the Lower Stonehouse WSA described 
above. 

As shown in Figures 3.13-1 and 3.13-2, the Project would be visible from within all five of the WSAs.  Table 
3.13-1 reflects the respective acreages of areas within the five WSAs that would have views of the project in 
the foreground to middleground area.  Notable visual effects would occur within the West Peak WSA, Lower 
Stonehouse WSA, and High Steens WSA.  The visibility of wind turbines from these three WSAs would 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

 3.13-14 

diminish opportunities for solitude, making it difficult for a visitor traveling through these areas to find 
seclusion and isolation from the developed world.   

Table 3.13-1 Acres of WSAs with Views of Echanis Wind Turbines and Transmission Lines 

 

Names of WSA 
Acres of WSA with Views of Wind Turbines 

 (% of total WSA) 

Acres of WSAs with Views of Transmission Lines  

(% of total WSA) 

Heath Lake WSA 64.7 (0.3%) 0 

High Steens WSA 924.2 (6.6%) 183.0 (1.3%) 

Lower Stonehouse WSA 4646.1 (62.4%) 342.5 (4.6%) 

Stonehouse WSA 765.6 (3.4%) 0 

West Peak WSA 1261.5 (14.7%) 0 

Assumptions:  10 DEM; wind tower and blade height total = 126 meters (415 ft); transmission tower heights = 24 meters (80 ft);  360 degree viewshed. 

PRIMITIVE AND UNCONFINED RECREATION 

Primitive and Unconfined Recreation is contingent upon nonmotorized and undeveloped types of outdoor 
recreation activities and generally refers to wilderness recreation opportunities such as nature study, hiking, 
photography, backpacking, fishing, hunting, and other related activities.  As currently proposed, the Echanis 
Wind Energy Project does not propose closure of any roads that would affect existing opportunities for 
primitive and unconfined recreation in any of the WSAs.  During project operation, noise from wind turbines 
would exceed ambient levels and OEQC standards within the southern portion of the Lower Stonehouse WSA 
and would require mitigation for sensitive receptors.  Project operation noise that extends into the High Steens 
WSA would also exceed ambient levels but would not require mitigation (See Section 3.17) because noise 
levels would not exceed the threshold for mitigation for sensitive receptors as noted in Section 3.17 (above 36 
dBA).  Excessive noise would diminish opportunities for primitive and unconfined recreation in the Lower 
Stonehouse WSA.  Primitive campsites situated along Stonehouse Creek would not be affected by noise 
effects due to their distance (about 3 miles) from the turbines and their sheltered position within a canyon.  To 
minimize effects of noise, the applicant would comply with the conditions of approval related to noise set 
forth in Exhibit B to the Harney County Conditional Use Permit No. 07-14 issued on April 18, 2007, and 
revised May 21, 2008. 

As illustrated in Figures 3.13-1 and 3.13-2, the Project would be visible from within all five of the WSAs.  
Project visibility, however, would not affect the opportunities for primitive and unconfined recreation within 
the WSAs.  Opportunities for primitive and unconfined recreation would still exist in all WSAs and no 
project-related facilities would visibly obstruct, preclude or impair access to these forms of recreation. 

SUPPLEMENTAL VALUES 

In general, supplemental wilderness values present in the five WSAs include geology, botanical, vegetation, 
wildlife, cultural resources, and scenic qualities.  Each of these values generally enhance and contribute to 
each of the WSAs wilderness values.  The east rim of Steens Mountain, which is situated within the Lower 
Stonehouse WSA, High Steens WSA, and Stonehouse WSA provides spectacular scenic values with views of 
the surrounding area, including Alvord Basin and Sheepshead Mountains.  The views atop the rim looking 
east would not be affected.  West facing views would be affected by the close proximity of the wind turbines 
on the Echanis site, particularly in the Lower Stonehouse WSA.   

Due to the proximity of the project to the Lower Stonehouse WSA, there would be effects to scenery that lies 
just beyond the WSA’s western border on private property.  To minimize effects to the scenic values that lie 
beyond the Lower Stonehouse WSA’s western border, the applicant would comply with the conditions of 
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approval related to visual resources set forth in Exhibit B to the Harney County Conditional Use Permit No. 
07-14 issued on April 18, 2007, and revised on May 21, 2008.   

The High Steens WSA, West Peak WSA, Heath Lake WSA, and Stonehouse WSA would have views of the 
Project.  The areas with views of the project are not served by any BLM designated trails and therefore would 
only affect visitors who recreate off main trails or who use cattle trails.  The project, therefore, would affect 
the scenic characteristics that extend beyond the boundaries of these WSAs.  Effects to vegetation, habitat, 
and wildlife are anticipated in the Analysis area, but not within any of the WSAs (See Section 3.5).  The 
potential for effects to historic properties exists within the Analysis area, but not within the WSAs (See 
Section 3.10). 

TEMPORARY EFFECTS 

Temporary construction effects to wilderness values are only expected within the Lower Stonehouse WSA 
and High Steens WSA, which are located immediately east of a proposed string of turbines on the Echanis 
site and about 0.5 mile south of the southernmost turbine, respectively.  The naturalness of these two WSAs 
would not be affected as no Project-related construction would occur on WSA properties, thereby not 
affecting the natural condition of these areas.   

The Lower Stonehouse WSA would have unobstructed views of Project-related construction activities and 
would be subject to Project related noise in excess of ambient noise levels (above 26 dBA) (See Section 3.17).  
Excessive noise would diminish opportunities for solitude, making it difficult for a visitor to find seclusion 
and isolation from the developed world.  In addition, periodic maintenance activities that would occur along 
the string of turbines closest to the Stonehouse WSA could also affect experiences of solitude within the 
Stonehouse WSA.  The effects on a visitor’s desired experience would vary with each individual.  For some 
visitors, the disruption of quiet and solitude would be short term and fleeting as they move through the area.  
The effect would be greater for visitors who stay in the affected area for a longer period.   

Opportunities for primitive and unconfined recreation within the Lower Stonehouse WSA and High Steens 
WSA, would be affected by Project construction noise.  To minimize effects of noise, the applicant would 
comply with the conditions of approval related to noise set forth in Exhibit B to the Harney County 
Conditional Use Permit No. 07-14 issued on April 18, 2007, and revised on May 21, 2008. 

Primitive campsites situated along Stonehouse Creek would not be affected by noise due to their distance 
(about three miles) from the turbines and their sheltered position within a canyon.  No roads are proposed for 
closure during Project construction and thus would not limit access to primitive and unconfined recreation.  
The Project’s temporary effects caused by construction, construction-related activities, and maintenance 
would not affect the unique geology of any of the WSAs due to the lack of construction-related activities 
within the WSAs.   

The Project’s construction would affect the scenery outside of the High Steens WSA and Lower Stonehouse 
WSA, but would not affect the scenery within any of the WSAs.  To minimize effects to wilderness values, 
the applicant would comply with the conditions of approval related to visual resources set forth in Exhibit B 
to the Harney County Conditional Use Permit No. 07-14 issued on April 18, 2007, and revised on May 21, 
2008.  Effects from construction to vegetation, habitat, and wildlife are anticipated in the Analysis area, but 
not within the Wilderness area (See Section 3.5).  Potential for effects to historic properties exists within the 
Analysis area, but not within the Wilderness Study Area (See Section 3.11). 

MITIGATION 

No additional mitigation, beyond the PDFs and BMPs listed in Appendix A, is proposed to address the noise 
and visual changes that could affect the wilderness values of solitude and primitive and unconfined recreation 
in the Lower Stonehouse WSA and High Steens WSA.    



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

 3.13-16 

3.13.3.3 Light Pollution and Glare 

While the 1989 Oregon Wilderness EIS does not specifically identify the nighttime sky as a characteristic of 
the Steens Mountain Wilderness, WSAs, or WSRs in the Analysis area, the lack of manmade light in the area 
make it an ideal location for observing the nighttime sky.  Some visitors come to the area to engage in 
stargazing activities.  The Project may affect these activities.  Effects from Project-related light pollution and 
glare are discussed in more detail in Section 3.9 Visual Resources. 

3.13.3.4 Residual Effects after Mitigation 

The Lower Stonehouse WSA would have unobstructed views of project-related construction activities and 
would be subject to project related noise in excess of ambient noise levels.  In addition, maintenance activities 
for turbines could affect experiences of solitude in this area.  Residual effects that would last at least as long 
as the life of the project (an expected 40 years) would include effects on a visitor’s desired experience.  For 
some visitors, the disruption of quiet and solitude would be short term and fleeting as they move through the 
area.  The effect would be greater for visitors who stay in the affected area for a longer period.   

3.13.3.5 Summary Comparison of Alternatives 

The effects on Wilderness, WSAs and WSRs from development of the Echanis Project and each transmission 
line alternative are summarized in Table 3.13-2.  The table includes the effect to Wilderness, WSAs and 
WSRs along the main access road to the Echanis site, in addition to effects from each transmission line 
alternative. 
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Table 3.13-2 Summary of Effects  - Steens Mountain Wilderness Area, Wilderness Study Areas, and Wild and 
Scenic Rivers 

 

Alternative A – No 
Action Echanis Wind Energy Project 

Alternative B – West 
Route 

South Diamond 
Lane Route Option 

Hog Wallow 
Route Option 

Alternative C – 
North Route 

No new transmission 
lines, substations, 
interconnection stations, 
or the Echanis Wind 
Energy Project, would be 
constructed.  

Improvements to existing 
access roads would not 
be needed and new 
access roads would not 
be constructed.   

No new ROW would be 
obtained from BLM or 
USFWS, and the 
Echanis site would 
remain undeveloped and 
continue to be used for 
livestock grazing.   

Land use and 
development on private 
parcels near WSRs, the 
Steens Mountain 
Wilderness Area, and 
WSAs would continue 
consistent with Harney 
County zoning 
regulations. 

The Project is situated approximately 1.5 
miles from the Steens Mountain 
Wilderness, and approximately 668 
acres (0.4%) of the Steens Wilderness 
Area would have fore- to middle-ground 
views of the Project where opportunities 
for solitude would be diminished.   

No project facilities would be located 
within the Steens Mountain Wilderness.   

During construction, the northeastern 
most portion of the Wilderness Area 
would have limited views of the 
construction of the project, but due to the 
steep topography, limited access routes, 
and proximity to private property, effects 
to solitude are not expected.   

Wind turbines would be located within a 
few hundred meters of the Lower 
Stonehouse WSA, about 0.5 miles from 
the High Steens WSA, 3.0 miles from the 
West Peak WSA, 4.0 miles from the 
Stonehouse WSA, and 4.5 miles from 
the Heath Lake WSA.  Project features 
would be visible from portions of all 5 of 
these WSAs.  

Opportunities for primitive and 
unconfined recreation would still exist in 
all WSAs, no facilities would impair 
access to these forms of recreation, and 
no project facilities would be constructed 
within any WSAs so that all would retain 
their naturalness values. 

During operations, noise from wind 
turbines would exceed ambient levels 
within the southern portion of the Lower 
Stonehouse WSA and would diminish 
opportunities for primitive and unconfined 
recreation.   

During construction, the Lower 
Stonehouse WSA would have 
unobstructed views of project-related 
construction activities and would be 
subject to project related noise in excess 
of ambient noise levels.  In addition, 
maintenance activities for turbines could 
affect experiences of solitude in this 
area.   

Approximately 37.9 acres 
or 2.7% of the total 1,420 
acre Kiger Creek WSR 
would have background 
views of the transmission 
line where it would cross 
private and public lands, 
but effects would be 
minimal. 

No Wilderness Areas, 
WSAs, and WSR’s are 
located within five miles of 
the northern portions of the 
transmission line 
alternatives located to the 
north of the analysis area.  
However, one Wilderness 
Area, five WSAs, and one 
WSR’s do fall within the 
boundaries of the analysis 
area, as defined by the five 
mile radius viewshed. 

Approximately 822 acres 
(0.5%) of the Wilderness 
Area would have 
foreground to 
middleground views of the 
transmission line.  
Opportunities for solitude 
on those parts of the 
Steens Mountain 
Wilderness that would 
have views of the Project 
would be diminished.   

No project facilities would 
be located within the 
Steens Mountain 
Wilderness.   

Opportunities for primitive 
and unconfined recreation 
would still exist in all 
WSAs, no facilities would 
impair access to these 
forms of recreation, and no 
project facilities would be 
constructed within any 
WSAs so that all would 
retain their naturalness 
values. 

  

Project effects to the 
Steens Mountain 
Wilderness Area, 
WSAs, and WSRs 
would be the same 
as for Alternative B – 
West Route.     

  

Project effects 
to the Steens 
Mountain 
Wilderness 
Area, WSAs, 
and WSRs 
would be the 
same as for 
Alternative B 
– West Route.    

  

Project effects to 
the Steens 
Mountain 
Wilderness Area, 
WSAs, and WSRs 
would be the same 
as for Alternative 
B – West Route.    
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3.14 TRANSPORTATION   

The regional transportation network in and around the Project Area is managed by several jurisdictions, 
including Harney County, individual communities within the County, and the state of Oregon.  There is also 
an extensive network of private roads and public access roads on land administered by Bureau of Land 
Management (BLM) and U.S. Fish and Wildlife Service (USFWS) that provide access to large parcels of 
rangeland in and around the project area.  This section describes the existing transportation network and how 
the proposed Project would affect that network during the short-term construction phase and during long-term 
operation.     

3.14.1 Methodology 

This section was prepared using information from a variety of federal, state, and local planning documents 
sources, including: 

 Oregon Department of Transportation website. 

 Harney County Transportation System Plan. 

 Three River Resource Management Plan. 

 Andrews Management Unit Resource Management Plan. 

 Steens Mountain Cooperative Management and Protection Area Resource Management Plan. 

 Steens Mountain Travel Management Plan 

 Malheur National Wildlife Refuge Master Plan. 

Additional policy and procedural guidance was obtained from the following sources: 

 Federal Land Policy and Management Act of 1976, as amended. 

 BLM Land Use Planning Handbook (H-1601-1). 

 BLM National Environmental Policy Act Handbook (H-1790-1). 

The information from these sources was used to assess the existing transportation conditions within the 
Project Area and to assess the short term and long terms effects of the Proposed Action, Action Alternatives, 
and the No Action Alternative on transportation within the Project Area.  Where appropriate, mitigation 
measures have been identified to reduce or avoid anticipated adverse effects.    

The analysis also addresses several comments received from the public during the EIS scoping process.  
Comments from agency representatives, local organizations and private citizens requested that the following 
issues relevant to transportation be addressed in the EIS: 

 Assessment of whether the money Harney County would receive from the project would be sufficient to 
offset the cost to repair County roads potentially damaged by heavy equipment during construction.  

 Potential environmental effects of construction and maintenance of access roads and the passage of 
construction and maintenance vehicles. 

 Inventory of existing road networks and evaluation of the potential change in road miles and density due 
to the project.  
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3.14.2 Affected Environment 

For the purposes of this analysis, the Project Area was defined to include the area within the 150-foot wide 
transmission line ROW and all areas affected by the construction and operation of access roads, 
interconnection stations, substations, turbine towers, power collection systems, and other permanent and 
temporary project features, including temporary laydown areas and tensioning sites.  However, the Project 
Area is located in a broader geographic region that is served by a network of state highways, county roads, 
private roads, and BLM and USFWS service roads.  Each component of the regional transportation network is 
described below.  

3.14.2.1 State Highways 

The state highway system forms the primary roadway network within the Project Area (Figure 3.14-1).  In 
Harney County, the state highway system serves statewide, regional, and local traffic demands.  The main 
routes in Harney County include US Highway 20 (Central Oregon Highway) and US Highway 395 (John 
Day-Burns and Lakeview-Burns Highways).  US Highway 395 runs north-south connecting Lakeview (Lake 
County) with John Day (Grant County).  Oregon State Highway 78 (Steens Highway) begins in Burns and 
continues southeast to US Highway 95 in Malheur County.  Oregon State Highway 205 (Frenchglen 
Highway) begins outside of Burns and continues about 20 mile south of Frenchglen where it transitions to a 
County road (Catlow Valley Road) that continues south to the Nevada border.    

US Highway 20  

Highway 20 is the main east-west highway through central Oregon and is designated a highway of statewide 
importance.  It begins in Newport, on the Oregon coast and continues through the cities of Corvallis, Albany, 
Lebanon, Bend, Burns, and Nyssa before continuing into Idaho.  Throughout Harney County, Highway 20 is 
primarily a two-lane roadway with a speed limit of 55 mph, except in the cities of Burns and Hines where the 
roadway varies between two and five lanes and the speed varies between 25 and 45 mph.  The highway has 
three westbound and three eastbound passing lanes in the county.  Roadway shoulders on both sides of the 
highway are typically four to six feet wide and partially paved; however, some sections of the highway have 
shoulders in excess of six feet in width.  Pavement conditions on Highway 20 range from “fair” for the 
segment between Hines and Riley, to “poor” and “very poor” for segments west of Riley (note: ODOT maps 
may not have been updated to reflect paving conducted in 2009) (ODOT 2008a). 

Traffic operations along the rural highway sections of Highway 20 are characterized by relatively free flow 
conditions with some stops at signalized intersections within the community of Burns.  In 2008, average 
annual daily traffic (AADT) volumes for all vehicles along Highway 20 were approximately 1,400 AADT 
west of Riley and approximately 1,700 AADT east of Riley.  The section of Highway 20 that passes through 
Burns and Hines carried the greatest volumes of traffic in Harney County with volumes as high as 7,600 
AADT in Burns.  East of the junction with Highway 395, traffic levels declined to 1,400 AADT and to 1,100 
AADT at the Harney-Malheur County Line. (ODOT 2008b) 

In 2008, the accident rates (i.e. crashes per million vehicle miles) for the rural segments of Highway 20 in 
Harney County west of Burns ranged from 0.56 to 0.62 and were about the same as the 0.57 statewide 
average for highways in rural Oregon.  The accident rates for segments of Highway 20 east of Hines ranged 
from 0.50 to 0.60.  The accident rates for the urban segments of Highway 20 through Burns and Hines ranged 
from .62 to 2.74.  The 2.74 rate reflects the 10 crashes that occurred on the 1.4 mile segment between the 
western city limits of Burns and the junction at Highway 78.  This rate was substantially higher than the 1.09 
statewide average for highways in rural cities (ODOT 2008c). 
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Figure 3.14-1 State highway system forms the primary roadway network within the Project Area. 
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US Highway 395 

Highway 395 runs north-south through eastern Oregon from California to Washington, and north and south of 
its junctions with Highway 20 is designated a highway of statewide importance.  The highway is a two-lane 
roadway with a speed limit of 55 mph.  Roadway shoulders on both sides of the highway are typically four to 
six feet wide and partially paved.  Pavement conditions on Highway 395 between Highway 20 and Alkali 
Lake are rated “fair” and “poor” from Alkali Lake to the county line (ODOT 2008a). 

Traffic operations along the rural highway sections of Highway 395 are characterized by a relatively free flow 
of traffic with some stops at signalized or stop sign controlled intersections.  Traffic volumes on Highway 395 
in 2008 were 270 AADT at the Lake-Harney County Line and 470 AADT south of the Highway 20 junction.  
North of Highway 20, traffic volumes were 490 AADT and declined to 310 AADT at the Harney-Grant 
County Line (ODOT 2008b). 

In 2008, the only recorded accident rate for the rural segment of Highway 395 in Harney County south of 
Highway 20 was 2.42 (two crashes) on the segment of the highway between the Harney County line and the 
Malheur National Forest.  This accident rate was substantially higher than the 0.57 statewide average for 
highways in rural Oregon.  The accident rates for segments of Highway 395 north of Highway 20 ranged 
from 0.54 to 0.97 (ODOT 2008c).  

State Highway 78 

Highway 78 is a highway of regional importance.  Beginning within the Burns city limits, it extends southeast 
through Lawen, Crane, and Princeton, and continues across the Harney/Malheur County line.  It is a two-lane 
roadway with a speed limit of 55 mph, except within the Burns city limits where the speed varies between 25 
and 40 mph.  The route is comprised of numerous curves and moderate grade changes resulting in localized 
speed reductions ranging from 35 to 45 mph.  Extended segments of roadway shoulders on both sides of the 
highway vary in width from two to four and four to six feet and are typically partially paved.  A few short 
shoulder segments are less than two feet wide.  Pavement ratings on Highway 78 range from “good” to “very 
good” between Hines and the Malheur County line (ODOT 2008a). 

Traffic operations of mainstream traffic along the rural highway sections of Highway 78 are characterized by 
a relatively free flow of traffic.  Traffic volumes on Highway 78 in 2008 were highest in Burns, east of the 
Highway 20 junction, where traffic volumes were 3,400 AADT.  At Airport Road traffic volumes declined to 
720 AADT, 500 AADT at Lawen, and 330 AADT at Lave Beds Road.  Volumes declined to 230 AADT at 
the Harney/Malheur County line (ODOT 2008b). 

In 2008, accident rates for the rural segments of Highway 78 in Harney County between Burns and the county 
line ranged from 0.48 to 2.14, the later rate being substantially higher than the statewide average for highways 
in rural Oregon (0.57).  The highest accident rate (four crashes) was recorded on the 23-mile segment of 
Highway 78 between Princeton and the Malheur County line (ODOT 2008c). 

State Highway 205 

Highway 205 is designated as a highway of district importance and as a scenic byway (High Desert Scenic 
Byway).  Beginning at the Highway 78 junction, the highway extends south through the Malheur National 
Wildlife Refuge (MNWR) and Frenchglen, ending its highway designation at Roaring Springs Ranch 
Headquarters.  The roadway continues as a county road from Roaring Springs to the Nevada border.  It is a 
two-lane roadway with a speed limit of 55 mph.  Extended segments of roadway shoulders on both sides of 
the highway vary in width from two to four and four to six feet and are typically partially paved.  Pavement 
conditions are considered “good” along all portions of Highway 205 (ODOT 2008a). 
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Traffic operations along the rural highway sections of Highway 205 are characterized by a relatively free flow 
of traffic.  Traffic volumes on Highway 205 vary as the road runs south from its origin at the Highway 78 
junction, where in 2008 traffic volumes were as high as 450 AADT about two miles south of Burns.  Volumes 
decrease to 170 AADT south of Narrows, 120 AADT south of Frenchglen, and 70 AADT at Catlow Valley 
Road (ODOT 2008b). 

In 2008, accident rates for the rural segments of Highway 205 ranged from 1.80 to 3.41, all rates being 
substantially higher than the statewide average for highways in rural Oregon (0.57).  The highest accident rate 
(four crashes) was recorded on the 18-mile segment of Highway 205 between the Narrows and Diamond-
Grain Camp Road (aka: South Diamond Lane) (ODOT 2008c). 

3.14.2.2 County Roads 

Although the state highway system forms the backbone of the roadway system in Harney County, county 
roads are an important part of the circulation system (Figure 3.14-1).  Harney County has 107 roads under its 
jurisdiction covering more than 706 miles.  Of these 706 roadway miles, approximately 30 percent are paved, 
another 40 percent are gravel, and the remaining 30 percent are dirt roads.  In addition to providing alternate 
or more direct routes than the state highways, county roads serve rural areas, connecting them with each 
other, state highways, and cities. 

The Harney County Road Department has developed an independent roadway classification system for all 
roads under county jurisdiction.  All roadways under county jurisdiction are classified into three categories: 
major collectors, minor collectors, and local streets.  Of the 107 county roads, 27 are classified as major 
collectors (covering 308.7 miles), 19 as minor collectors (213.39 miles) and the remaining 61 as local streets 
(184.08 miles).  The classification of these roadways is based on the intended function and observed traffic 
volumes.   

 Major Collectors – The primary function of a major collector is to tie minor collectors, and local roads to 
nearby highways or arterial roadways.  Major collector roads are usually unpaved in the rural areas and 
partially to fully-paved in the urban areas of the county with traffic volumes reaching up to 400 vehicles 
per day.    

 Minor Collectors – County roads classified as minor collectors are shorter distance roads that branch off 
from a highway, arterial, or major collector.  They are mostly unpaved with very little traffic, generally 
between 50 and 100 vehicles per day.    

 Local Roads – Local county roads are short distance roads that may serve as a short logging road or a 
driveway to one or a few homes.  They are unpaved and carry very low traffic volumes, generally less 
than 50 vehicles per day. 

Most county roads are two lanes wide.  Paved roads are generally 24 feet wide with two-foot gravel shoulders 
on both sides.  Gravel roads are generally 24 feet wide with no shoulders and dirt roads are generally 20 feet 
wide with no shoulders.  The majority of Harney County roads exist in a 60-foot right-of-way, although in 
some cases it is wider.  The county maintains paved roads on a regular basis by “chip sealing” road surfaces 
on an as needed basis.  The Harney County Road Department routinely “blades” its gravel and dirt roads 
throughout the spring, summer, and autumn to provide for safe and efficient use of the roadways. 

The major county roads in the Project Area include: 

 South Diamond Lane (aka: Diamond-Grain Camp Road/County Road No. 409) is a major collector that 
travels through and along the Malheur NWR between Highway 205 and the community of Diamond.  The 
two lane paved roadway is one of two major collectors connecting the agricultural areas, scattered 
residences, and community of Diamond with Highway 205.    
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 Lava Beds Road is a second paved, two-lane, major collector serving Diamond Valley.  It provides a 
direct connection between South Diamond Lane and Highway 78.     

 Happy Valley Road is a graveled surface two-lane minor collector that connects agricultural areas and 
scattered residences in Diamond Valley with South Diamond Lane and Lava Beds Road.    

 Anderson Valley Road is graveled surface minor collector used primarily to access agricultural fields and 
grazing areas south of Princeton.    

 East Steens Road is a two-lane paved and graveled surface major collector that extends for 63 miles in a 
northeast to southwest direction between Highway 78 and Catlow Valley Road along the eastern foot of 
Steens Mountain.  The northern 11 miles and the southern 5 miles are paved.   

3.14.2.3 Roads on BLM and USFWS Administered Lands 

The BLM has jurisdiction over 3,380 miles of roads within Harney County.  All of the BLM roads are gravel 
or native material.  The primary function of these roads is to provide access for ranching and recreational 
users to all the different parts of BLM lands.  Traffic volumes of BLM roads are intermittent and can range 
from zero to 100 vehicles per day.  

BLM roads are categorized into five “maintenance levels” based on their function, physical condition, and 
use.  These levels are identified as follows: 

 Maintenance Level 1 is assigned to roads that receive no scheduled maintenance, but are still open to 
vehicular traffic.   

 Maintenance Level 2 is assigned to roads classified as resource roads that receive maintenance every 
eight to ten years.  Emphasis is normally given to maintaining drainage facilities and runoff patterns.  
These roads provide access to open BLM lands and traffic is normally minor. 

 Maintenance Level 3 is assigned to roads classified as local roads that receive maintenance every three to 
five years.  The majority of the BLM roads within Harney County are Maintenance Level 3. 

 Maintenance Level 4 is assigned to roads classified as local roads that receive maintenance every three 
years. 

 Maintenance Level 5 is assigned to roads classified as collector roads that are maintained each year.  
These roads receive the highest use and have a gravel surface. 

Figure 3.16-1 shows the primary BLM roads located within the Project Area.  Most of these roads function to 
provide access for ranching and recreational users and are designated Maintenance Level 3.  The portion of 
the road that provides access to Otley Brothers Ranch over BLM land is designated Maintenance Level 4 and 
is typically maintained by the adjacent private landowner.  The Steens Loop Road is Maintenance Class 5 
with a gravel surface.  

Several roads on the Malheur National Wildlife Refuge (MNWR) are also available for public use, including 
Center Patrol Road, the Field Station Road, Buena Vista Lane, Krumbo Lane, and P Lane.  These roads are 
used by USFWS staff and refuge visitors to access bird watching and wildlife viewing areas.  All other roads 
on MNWR are closed to the public. 

3.14.3 Environmental Effects and Mitigation 

During construction heavy and light vehicles would access the alternative transmission line corridors and the 
Echanis Wind Energy Project site.  Equipment and Project components would be transported to work sites 
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using state highways, county roads, BLM and USFWS roads, and private access roads.  Workers would travel 
to and from construction sites using personal vehicles.  During on-going operation, these highways and roads 
would be used by workers to access the transmission line corridor and the Echanis site to conduct periodic 
inspections and routine maintenance and repair.   

The potential effects on transportation during the short-term construction phase and the long-term operational 
phase of the Project are described below.  It should be noted that a variety of project design features and best 
management practices to reduce the effects on transportation, from both the Echanis project and the 
transmission line alternatives, would be implemented as part of proposed action.  These measures are not 
repeated in the mitigation sections below, but are described in Chapter 2 and are listed in Appendix A. 

3.14.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
facilities would be constructed.  Improvements to existing access roads would not be needed and no new 
access roads would be constructed.  No workers, equipment, or Project components would be transported on 
state highways, county roads, BLM roads, or private roads and traffic disruptions, temporary road closures, 
and detours related to Project construction would not occur.   

3.14.3.2 Echanis Project Effects Common to All Action Alternatives 

PERMANENT EFFECTS 

An existing access road that currently serves Otley Brothers ranch would be extended to connect the wind 
energy site to South Diamond Lane.  The completed access road would be 18.95 miles long and would cross 
approximately 14.73 miles of the Andrews RA and 4.22 miles of the Three Rivers RA, including 
approximately 7.12 miles on private lands within the Steens Mountain CMPA.  Approximately 17.47 miles of 
the access road would be on private property and 1.48 miles would be on public land administered by the 
BLM.  No portion of the access road would be located on public land within the CMPA.  Approximately 
17.11 miles of additional service roads (i.e. string roads) would be constructed within the Echanis site to 
provide access between the operations and maintenance (O&M) building, turbine strings, substation, and 
other project-related facilities.   

Ongoing operation of the wind energy project would generate a small number of trips each day associated 
with workers commuting to and from the site and periodic delivery of supplies and replacement parts.  Even 
though the facility would be operated using an automated control system, six to eight technicians would travel 
to and from the site each day.  Employee parking would be accommodated on site.  Given the existing low 
traffic volumes on Highways 205 and 78, South Diamond Lane, and Lava Beds Road, the daily commute 
patterns of construction workers and the periodic delivery of supplies and materials would have no noticeable 
effect on traffic volumes on state highways or county roads.    

TEMPORARY EFFECTS 

Temporary effects would include use of the state highway and county road network by workers traveling to 
and from the Project site, and by trucks hauling a variety of construction equipment and project components 
to the Project site.  Depending on the point of origin, workers traveling to the site and trucks hauling 
construction equipment and project components to the site would use Highways 20, 205 or 78.  Vehicles 
using Highway 20 would travel through the Cities of Burns and Hines and travel south on Highway 205 to 
South Diamond Lane.  Vehicles would then travel South Diamond Lane and Ham Brown Lane to the main 
access road to the Echanis site.  Vehicles using Highway 78 would travel to Princeton and use Lava Beds 
Road, South Diamond Lane, and Ham Brown Lane to reach the access road to the Echanis site.    
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Construction activities at the Echanis site would last approximately six months.  During this time workers 
would travel to and from the site each day using private vehicles.  Each workday there would be an increase 
in traffic in and around the Project Area due to the presence of construction workers and the delivery of 
project components and supplies.  Approximately 24 workers would be engaged in construction activities, 
with a maximum of approximately 36 workers on the site at one time.  Workers would be either local 
residents or residents from other areas traveling to the site from temporary housing located in the Burns/Hines 
area.     

Increased traffic volumes would be expected during the morning and evening commute times on Highways 
205 and 78, South Diamond Lane, and Lava Beds Road.  Lava Beds Road would provide connections to and 
from Highway 78.  The daily commute patterns of construction workers may have a noticeable effect on 
turning movements and delay at the unsignalized intersections of Highway 205/South Diamond Lane, Lava 
Beds Road/Highway 78, and South Diamond Lane/Lava Beds Road during the morning and evening hours.  
Parking for construction workers would be provided in designated areas on private property.  Parking would 
not be permitted along state highways or county roads. 

Specialized trucks would be used to transport the large components that make up each wind turbine to the 
project site.  These trucks can are capable of carrying loads up to 17.5 feet high (measured from the ground to 
the highest point of the load), 14.5 feet wide, and 150 feet long.  Oversize loads would be necessary to 
transport the tower sections, nacelles, turbines, and turbine blades to the site.  Some trucks transporting 
construction equipment and materials would have a gross vehicle weight over 105,500 pounds.  Permits and 
special provisions may be required to transport the 145-foot long turbine blades to the project site.  The 
construction contractor would be responsible for securing all necessary approvals from ODOT and Harney 
County for use of state highways and county roads for oversize loads.    

During peak activity, up to 36 truck trips per day would access the Project site using state highways and 
county roads.  Trucks delivering project components are expected to travel on Highway 20 through the Cities 
of Burns and Hines to access Highway 205.  From Burns trucks would travel south on Highway 205 
approximately 43 miles to the intersection with South Diamond Lane.  Trucks would then travel on South 
Diamond Lane and Ham Brown Lane to the entrance to the main access road to the Echanis site.   

Minor road improvements may be required at several locations to accommodate the required turning radius of 
the specialized trucks.  This includes the turnoff from Highway 205 to South Diamond Lane, a sharp right 
angle turn on South Diamond Lane, and the turn onto Ham Brown Lane.  In addition, the project proponent 
would, in cooperation with Harney County, revise the approaches to, and remove the overburden layer from, 
the existing bridge on South Diamond Lane over the Donner und Blitzen River to remove the current load 
limits on the bridge.  During bridge replacement, traffic would either be allowed to pass through the 
construction area using a single lane or drivers would be directed to alternate routes.          

The specialized trucks used to transport large components to the Echanis site are not expected to cause 
damage to the paved surfaces of State Highways or County roads.  Prior to start of construction the Project 
proponent would obtain an assessment of road conditions in the Project Area from the Harney County Road 
Department.  Following construction, a similar evaluation would be conducted to determine if any notable 
changes have occurred during construction.  If damage were to occur, the Project proponent or the 
proponent’s contractor would be responsible for repairing any damage.  If necessary, portions of damaged 
roads would be completely reconstructed.  Reconstructed roadways would meet Harney County Road 
standards.  If roadway repairs or reconstruction is required, some short-term traffic delays or detours around 
areas of construction would be required.   

During the nine to 12 month construction period, workers and trucks carrying oversize loads would be sharing 
the road network with the general public.  Because of the existing low volumes of traffic on Highway 205 and 
South Diamond Lane, the slight increase in worker related traffic is not expected to increase the risk of traffic 
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accidents.  However, during peak activity, up to five specialized trucks per hour would be turning off of 
Highway 205 and traveling on South Diamond Lane to the main access road to the Echanis site.  Large trucks 
with oversize loads traveling at relatively low speed on a two-lane rural road could increase the risk of traffic 
accidents.  Before beginning construction, the contractor would also develop and implement a construction-
phase traffic management plan in cooperation with all affected local jurisdictions. 

MITIGATION 

 Pilot cars would be used in front and behind all trucks transporting oversized loads to enhance safety and 
reduce accident risk,.   

 Flaggers would be stationed at appropriate locations to stop traffic or direct vehicles around trucks 
maneuvering through tight turns. 

 Roads damaged by oversize trucks or construction equipment would be repaired or reconstructed, as 
required.  

3.14.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS 

Improvements to existing access roads, new access roads, and overland access roads (approximately 2.19, 
0.19, and 25.68 miles, respectively) would be required for vehicle and equipment access to the transmission 
line corridor during initial construction, and for inspections, maintenance and repair of poles, insulators, and 
conductors during long-term operation (Table 3.14-1).  Existing unpaved access roads would be widened and 
new access roads would be constructed across BLM and USFWS administered lands (1.41 and 0.59 miles, 
respectively).  Overland access roads would be located on private land (17.53 miles), BLM administered land 
7.43 miles), and a small amount of land administered by the USFWS (0.72 mile).  Overland access routes 
would have a single 8-foot wide travel lane and would traverse the landscape over open ground; no roadbed 
improvements would be required.  While approximately 5.90 miles of overland roads would be located on 
private land within the Steens Mountain CMPA, none of the overland roads would cross Federal land within 
the CMPA. 

Table 3.14-1 Access Road Requirements for Alternative B – West Route 

 Private Land BLM-Administered Land USFWS-Administered Land 

Improvements to Existing Access 
Roads 

0 1.41 0.59 

New Access Roads 0 0.19 0 

Overland Access Roads 17.53 7.43 0.72 

Total 17.53 9.03 1.31 

TEMPORARY EFFECTS 

Temporary effects on transportation would be associated with use of the state highways and county roads by 
construction workers and by trucks hauling equipment and Project components to the Project site.  Depending 
on the point of origin, construction workers and trucks transporting project-related materials and components 
would use the same state highways and county roads used by workers constructing the Echanis project.  These 
include Highways 20, 78, and 205.  Vehicles using Highway 205 would travel through the Cities of Burns and 
Hines and travel south to South Diamond Lane, which would then be used to access the Project Area.  
Vehicles using Highway 78 would travel to Princeton and access the Project Area using Lava Beds Road.  
Project-related access roads would provide direct connections from South Diamond Lane and Highway 205 to 
areas of transmission line construction.  
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Construction of the access roads, installation of the transmission line, and construction of the interconnection 
station would last approximately five months.  During this time workers would travel to and from the Project 
site each workday using private vehicles.  During the construction phase there would be an increase in traffic 
on local roads in and around the Project Area due to workers traveling to and from areas of construction and 
from trucks delivering construction materials, components, and supplies.  During peak activity, between 30 to 
40 workers would be present within the Project Area at the same time.  The daily commute patterns of 
construction workers may have a noticeable effect on turning movements and delay at the unsignalized 
intersections of Highway 205/South Diamond Lane and Lava Beds Road/Highway 78 during the morning and 
evening hours.  Construction worker parking would be provided at the temporary laydown areas and 
tensioning sites and other prearranged areas on private property.  Parking would not be permitted along state 
highways or county roads. 

During the construction period, equipment and Project components would be transported to laydown areas 
and tensioning sites using semi-trailer trucks.  The number of truck trips per day would vary during the 
construction period with most trips occurring during the initial delivery of equipment, components and 
supplies.  During peak activity as many as 24 truck trips per day (three truck trips per hour) would travel to 
and from the Project Area.  Trucks would use Highway 205 and South Diamond Lane to travel to and from 
most access roads, laydown areas, and tensioning sites.  Disruption of existing traffic patterns would be 
limited to construction traffic entering and leaving state highways and county roads.   

The construction contractor would be responsible for securing all necessary approvals from the Oregon 
Department of Transportation (ODOT) and Harney County for access to state highways and county roads, 
including access points for Project access roads.  The Project proponent or the proponent’s contractor would 
be responsible for any damage to state or county roads shown to have resulted from use by Project 
construction vehicles.  No equipment or machinery would be parked or stored on any county road except 
while in use and only during daylight hours.  Some minor road repair work may be necessary to repair 
sections of road damaged by heavy equipment and construction related traffic.   

Temporary traffic delays could be expected during installation of the transmission line along two short 
segments of South Diamond Lane where the transmission line would either parallel or cross the existing road.  
Delays on Highway 205 would be minimized by installing temporary guard structures adjacent the roadway 
when construction crews string conductor wires across the highway.  Before beginning construction, the 
contractor would develop and implement a construction-phase traffic management plan in cooperation with 
all affected local jurisdictions.  The contractor would also coordinate with the USFWS to ensure that work 
along South Diamond Lane does not interfere with ingress and egress to Maulher National Wildlife Refuge 
(MNWR) via Center Patrol Road.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  The second construction phase would not require any additional access roads, or new 
permanent features outside of areas previously affected by installation of the initial line.  Transportation 
related effects from installation of the second circuit would be temporary and comparable to those described 
above, including effects associated with construction workers traveling to and from work areas and trucks 
transporting project-related materials to temporary laydown areas and pulling/tensioning sites.  Because the 
duration of construction for the future upgrade would be less than the initial construction, the magnitude of 
possible effects would be less; although traffic disruptions and delays would still occur.  

MITIGATION 

 Flaggers would be stationed at appropriate locations at appropriate times during construction to direct 
traffic and reduce accident risks. 
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 Roads damaged by oversize trucks or construction equipment would be repaired or reconstructed, as 
required. 

South Diamond Lane Route Option   

PERMANENT EFFECTS 

The South Diamond Lane Route Option would also require improvements to existing access roads, new 
access roads, and overland access roads (approximately 2.00, 0.19, and 21.29 miles, respectively) (Table 
3.14-2).  Existing unpaved access roads would be widened and new access roads would be constructed across 
BLM and USFWS administered lands (1.60 and 0.59 miles, respectively).  Overland access roads would be 
located on private land (16.65 miles), BLM-administered land (3.91 miles), and a small amount of land 
administered by the USFWS (0.72 miles).  Overland access roads would require no roadbed improvements.  
While approximately 5.90 miles of overland roads would be located on private land within the Steens 
Mountain CMPA, none of the overland roads would cross Federal land within the CMPA.    

Table 3.14-2 Access Road Requirements for the South Diamond Lane Route Option 

 Private Land BLM-Administered Land USFWS-Administered Land 

Improvements to Existing Access 
Roads 

0 1.41 0.59 

New Access Roads 0 0.19 0 

Overland Access Roads 16.65 3.91 0.72 

Total 16.65 5.51 1.31 

TEMPORARY EFFECTS 

The type of temporary effects on transportation from the South Diamond Lane Route Option would be the 
same as the effects described for Alternative B, above.  However, if transmission line construction along 
South Diamond Lane requires the temporary closure of one of the travel lanes, vehicles may experience 
delays (less than one minute) while flaggers direct traffic through the one remaining open lane.  Shoulder 
parking along South Diamond Lane in areas of active construction would not be permitted.  Before beginning 
construction, the contractor would develop and implement a construction-phase traffic management plan in 
cooperation with all affected local jurisdictions.  The contractor would also coordinate with the USFWS to 
ensure that work along South Diamond Lane does not interfere with ingress and egress to the refuge via 
Center Patrol Road.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would not require any additional access roads, or new permanent features outside of areas previously affected 
by installation of the initial line.  Transportation related effects from installation of the second circuit would 
be temporary and comparable to those described above, including effects associated with construction 
workers traveling to and from work areas and trucks transporting project-related materials to temporary 
laydown areas and pulling/tensioning sites.  Because the duration of construction for the future upgrade would 
be less than the initial construction, the magnitude of possible effects would be less; although traffic 
disruptions and delays would still occur.  

MITIGATION 

The same mitigation measures described above for Alternative B would apply to the South Diamond Lane 
Option. 
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Hog Wallow Route Option 

PERMANENT EFFECTS 

The Hog Wallow Route Option would also require improvements to existing access roads, new access roads, 
and overland access roads (approximately 2.00, 0.19, and 25.99 miles, respectively) (Table 3.14-3).  Existing 
unpaved access roads would be widened and new access roads would be constructed across BLM and 
USFWS administered lands (1.60 and 0.59 miles, respectively).  Overland access roads would be located on 
private land (17.55 miles), BLM-administered land (7.21 miles), and land administered by the USFWS (1.23 
miles).  As with Alternative B and the South Diamond Lane Route Option, overland access roads would 
require no roadbed improvements.  While approximately 5.90 miles of overland roads would be located on 
private land within the Steens Mountain CMPA, none of the overland roads would cross Federal land within 
the CMPA.     

 Table 3.14-3 Access Road Requirements for the Hog Wallow Route Option 

 Private Land BLM-Administered Land USFWS-Administered Land 

Improvements to Existing Access 
Roads 

0 1.41 0.59 

New Access Roads 0 0.19 0 

Overland Access Roads 17.55 7.21 1.23 

Total 17.55 8.81 1.82 

TEMPORARY EFFECTS 

The type of temporary effects on transportation from the Hog Wallow Route Option would be the same as 
those described for Alternative B, except the location where the transmission line would cross Highway 205 
would be approximately 0.5 mile south of where Alternative B would cross the highway.  Before beginning 
construction, the contractor would develop and implement a construction-phase traffic management plan in 
cooperation with all affected local jurisdictions.       

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would not require any additional access roads, or new permanent features outside of areas previously affected 
by installation of the initial line.  Transportation related effects from installation of the second circuit would 
be temporary and comparable to those described above, including effects associated with construction 
workers traveling to and from work areas and trucks transporting project-related materials to temporary 
laydown areas and pulling/tensioning sites.  Because the duration of construction for the future upgrade would 
be less than the initial construction, the magnitude of possible effects would be less; although traffic 
disruptions and delays would still occur.  

MITIGATION 

The same mitigation measures described above for Alternative B would apply to the Hog Wallow route 
Option. 

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route and the South 
Diamond Lane and Hog Wallow Route Options.  The 115-kV Transmission Line Option would include a 
single three-phase (i.e. three conductors) 115-kV circuit.  The alignment of the transmission line, pole heights 
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and spacing, ROW width, construction methods, interconnection points, and access requirements would be 
the same as described for Alternative B, and the two route options, described above. 

PERMANENT AND TEMPORARY EFFECTS 

The 115-kV Transmission Line Option would have the same types of permanent effects on transportation as 
described for Alternative B, the South Diamond Lane Route Option, and Hog Wallow Route Option.  This 
would the same improvements to existing access roads, new access roads, and overland access roads 
described above.  However, the duration of temporary effects, including worker commute trips and truck 
hauling activities, would be substantially less because there would be only one construction phase.  Long-
term operation and maintenance requirements (inspection and repair) for the 115-kV option would be the 
same as described for Alternative B and the two route options above. 

MITIGATION 

The same mitigation described for Alternative B, the South Diamond Lane Route Option, and Hog Wallow 
Route Option would be implemented for the 115-kV Transmission Line Option. 

3.14.3.4 Alternative C – North Route 

PERMANENT EFFECTS 

New access roads and overland access roads (approximately 5.03 and 25.05 miles, respectively) would be 
required for vehicle and equipment access to the transmission line corridor during initial construction, and for 
inspections, maintenance and repair of poles, insulators, and conductors during long-term operation (Table 
3.14-4).  New access roads would be constructed across private lands and BLM-administered lands (0.48 and 
4.55 miles, respectively).  Overland access roads would be located on both private land (17.68 miles) and 
BLM-administered land (7.37 miles).  Overland access routes would have a single 8-foot wide travel lane and 
would traverse the landscape over open ground; no roadbed improvements would be required.  Of this total, 
approximately 5.90 miles of overland roads would be located on private land within the Steens Mountain 
CMPA; however none of the overland roads would cross Federal land within the CMPA. 

Table 3.14-4 Access Road Requirements for Alternative C -North Route 

 Private Land BLM-Administered Land 

New Access Roads 0.48 4.55 

Overland Access Roads 17.68 7.37 

Total 18.16 11.92 

TEMPORARY EFFECTS 

Temporary effects on transportation would be associated with use of the state highways and county roads by 
construction workers and by trucks hauling equipment and Project components to the Project site.  Depending 
on the point of origin, construction workers and trucks transporting project-related materials and components 
would use the same state highways and county roads used by workers constructing the Echanis Project and 
the other transmission line route alternatives.  These include Highways 20, 78, and 205.  Vehicles using 
Highway 205 would travel through the Cities of Burns and Hines and travel south to South Diamond Lane, 
which would then be used to access the Project Area.  Vehicles using Highway 78 would travel to Princeton 
and access the Project Area using Lava Beds Road.  Project-related access roads would provide direct 
connections from South Diamond Lane and Highway 205 to areas of transmission line construction.  

Construction of the access roads, installation of the transmission line, and construction of the interconnection 
station would last approximately six months.  During this time workers would travel to and from the Project 
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site each workday using private vehicles.  During the construction phase there would be an increase in traffic 
on local roads in and around the Project Area due to workers traveling to and from areas of construction and 
from trucks delivering construction materials, components, and supplies.  During peak activity, between 30 to 
40 workers would be present within the Project Area at the same time.  During construction of the portion of 
the transmission line south of Princeton, the daily commute patterns of construction workers may have a 
noticeable effect on turning movements and delay at the unsignalized intersections of Highway 205/South 
Diamond Lane and Lava Beds Road/Highway 78 during the morning and evening hours.  During construction 
of the portion of the transmission line north of Princeton, these intersections would no longer be affected 
because construction workers would be accessing areas of construction directly off of Highway 78.  
Construction worker parking would be provided at the temporary laydown areas and tensioning sites and 
other prearranged areas on private property.  Parking would not be permitted along state highways or county 
roads. 

During the construction period equipment and Project components would be transported to laydown areas and 
tensioning sites using semi-trailer trucks.  The number of truck trips would vary with most trips occurring 
during the initial delivery of equipment, components and supplies.  During peak activity as many as 24 truck 
trips per day (three truck trips per hour) would travel to and from the Project Area.  Trucks would use 
Highways 205 and 78, South Diamond Lane, Happy Valley Road, and Lava Beds Road to travel to and from 
most access roads, laydown areas, and tensioning sites.  Temporary traffic delays (less than one minute) could 
be expected during installation of the transmission line along short segments of Happy Valley Road where the 
transmission line would either parallel or cross the existing road.  Disruption of existing traffic patterns would 
be limited primarily to construction traffic entering and leaving state highways and county roads.   

The construction contractor would be responsible for securing all necessary approvals from the Oregon 
Department of Transportation (ODOT) and Harney County for access to state highways and county roads, 
including access points for Project access roads.  The Project proponent or the proponent’s contractor would 
be responsible for any damage to state or county roads shown to have resulted from use by Project 
construction vehicles.  No equipment or machinery would be parked or stored on any county road except 
while in use and only during daylight hours.  Some minor road repair work may be necessary to repair 
sections of road damaged by heavy equipment and construction related traffic.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

As described for the other transmission line alternatives, the upgrade of the initial single-circuit transmission 
line to a full double-circuit 230-kV transmission line would not require any additional access roads, or new 
permanent features outside of areas previously affected by installation of the initial line.  Transportation 
related effects from installation of the second circuit would be temporary and comparable to those described 
above, including effects associated with construction workers traveling to and from work areas and trucks 
transporting project-related materials to temporary laydown areas and pulling/tensioning sites.  Because the 
duration of construction for the future upgrade would be less than the initial construction, the magnitude of 
possible effects would be less; although traffic disruptions and delays would still occur.  

MITIGATION 

 Flaggers would be stationed at appropriate locations at appropriate times during construction to direct 
traffic and reduce accident risks. 

 Roads damaged by oversize trucks or construction equipment would be repaired or reconstructed, as 
required. 
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115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative C – North Route.  The 115-kV 
Transmission Line Option would include a single three-phase (i.e. three conductors) 115-kV circuit.  The 
alignment of the transmission line, pole heights and spacing, ROW width, construction methods, 
interconnection points, and access requirements would be the same as described for Alternative C. 

PERMANENT AND TEMPORARY EFFECTS 

The 115-kV Transmission Line Option would have the same types of permanent effects on transportation as 
described for Alternative C.  This would the same improvements to existing access roads, new access roads, 
and overland access roads described above.  However, the duration of temporary effects, including worker 
commute trips and truck hauling activities, would be substantially less because there would be only one 
construction phase.  Long-term operation and maintenance requirements (inspection and repair) for the 115-
kV option would be the same as described for Alternative C. 

MITIGATION 

The same mitigation described for Alternative C would be implemented for the 115-kV Transmission Line 
Option. 

3.14.3.5 Residual Effects after Mitigation 

Residual effects related to the proposed action that would occur during construction include traffic delays in 
some areas.    

3.14.3.6 Summary Comparison of Alternatives 

Tables 3.14-5 and 3.14-6 summarize the effects of the Echanis Wind Energy Project and each transmission 
line alternative and route option on transportation.  The primary permanent effect on transportation would be 
the development, use, and maintenance of the system of access roads needed for the Echanis site and each 
transmission line alternative.  The table shows the miles of new access road (including overland roads) that 
would be located on private land and land administered by BLM and USFWS.  

The primary temporary effect on transportation, from the combined effect of the Echanis Wind Energy 
Project and each transmission line route alternative, would be related to the number of truck using state 
highways and county roads to deliver project components and construction supplies.  Assuming construction 
activities occur simultaneously, up to 60 truck trips per day would occur on Highway 205 and South Diamond 
Lane.  Some of these truck trips would occur on Highway 78, Happy Valley Road and Lava Beds Road 
during work on the northern half of Alternative C.  
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Table 3.14-5 Comparison of Effects - Transportation 

   Alternative B  

Component Alternative 
A.–  

 No Action 

Echanis Wind Energy 
Project 

West Route 
(Proposed 

Action)   

S. Diamond Lane 
Route Option 

Hog 
Wallow 
Route 
Option 

Alternative 
C.–  

 North Route 

Access Roads on Private Land (mi) 0 17.47 17.53 16.65 17.55 18.16 

Access Roads on BLM Administered 
Land (mi) 

0 1.48 9.03 5.51 8.81 11.92 

Access Roads on USFWS 
Administered Land (mi) 

0 0 1.31 1.31 1.82 0 

Access Roads on Private Land within 
the CMPA (mi) 

0 7.12 5.90 5.90 5.90 5.90 

Number of truck trips per day during 
peak activity 

0 36 24 24 24 24 

 

Table 3.14-6 Summary of Effects - Transportation 

Alternative A.–  
 No Action 

Echanis Wind Energy 
Project 

Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

Under the No Action 
Alternative, no new 
transmission lines, 
substations, 
interconnection stations, 
or related facilities would 
be constructed.   

Improvements to existing 
access roads would not 
be needed and no new 
access roads would be 
constructed.   

No workers, equipment, 
or Project components 
would be transported on 
state highways, county 
roads, BLM roads, or 
private roads and traffic 
disruptions, temporary 
road closures, and 
detours related to Project 
construction would not 
occur.   

The 18.95 mile long main 
access road to the Echanis 
site would cross 
approximately 14.73 miles 
of the Andrews RA and 
4.22 miles of the Three 
Rivers RA; including 
approximately 7.12 miles 
on private lands within the 
Steens Mountain CMPA.   

Approximately 17.47 miles 
of the access road would 
be on private property and 
1.48 miles would be on 
public land administered by 
the BLM.   

Each workday there would 
be an increase in traffic in 
and around the Project 
Area due to the presence 
of construction workers 
and the delivery of project 
components and supplies.   

Specialized trucks would 
be used to transport the 
large components that 
make up each wind turbine 
to the project site.  During 
peak activity, up to 36 truck 
trips per day would access 
the Project site using state 
highways and county 
roads, including Highway 
20, Highway 205, and 
South Diamond Lane.   

The project proponent 
would make improvements 

Approximately 2.19 
miles of existing 
unpaved access roads 
would be widened and 
0.19 miles of new 
access roads would be 
constructed across BLM 
and USFWS 
administered lands.   

Approximately 25.68 
miles of overland 
access roads would be 
located on private land, 
BLM administered land, 
and a small amount of 
land administered by 
the USFWS.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the Steens Mountain 
CMPA.     

Temporary effects on 
transportation would be 
associated with use of 
the state highways and 
county roads by 
construction workers 
and by trucks hauling 
equipment and project 
components would be 
similar to those 
described for Echanis.  

During peak activity as 
many as 24 truck trips 
per day (three truck trips 

Approximately 2.00 
miles of improvements 
to existing access roads 
and 0.19 miles of new 
access roads would be 
constructed.  

Approximately 21.29 
miles of overland access 
roads would be located 
on private land, BLM-
administered land, and a 
small amount of land 
administered by the 
usfws.  Overland access 
roads would require no 
roadbed improvements.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the steens mountain 
cmpa.  

Temporary effects would 
be similar to the effects 
described for Alternative 
B – West Route.   

 

Approximately 2.00 
miles of 
improvements to 
existing access 
roads and 0.19 miles 
of new access roads 
would be 
constructed.  

Approximately 25.99 
miles of overland 
access roads would 
be located on private 
land, BLM-
administered land, 
and a small amount 
of land administered 
by the USFWS.   

Approximately 5.90 
miles of new 
overland roads on 
private land, would 
be located within the 
Steens Mountain 
CMPA.   

Temporary effects 
would be the similar 
to those described 
for Alternative B – 
West Route. 

 

Approximately 5.03 
miles of new access 
roads would be 
constructed across 
private lands and BLM-
administered lands.   

Approximately 25.05 
miles of overland 
access roads would be 
located on both private 
land and BLM-
administered land.   

Approximately 5.90 
miles of new overland 
roads on private land 
would be located within 
the Steens Mountain 
CMPA. 

During construction, 
there would be an 
increase in traffic on 
local roads in and 
around the Project Area 
due to workers traveling 
to and from areas of 
construction and from 
trucks delivering 
construction materials, 
components, and 
supplies.   

Temporary traffic delays 
(less than one minute) 
could be expected 
during installation of the 
transmission line along 
short segments of 
Happy Valley Road 
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Table 3.14-6 Summary of Effects - Transportation 

Alternative A.–  
 No Action 

Echanis Wind Energy 
Project 

Alternative B – West 
Route 

South Diamond Lane 
Route Option 

Hog Wallow Route 
Option 

Alternative C – North 
Route 

to the existing bridge on 
South Diamond Lane over 
the Donner und Blitzen 
River to remove the current 
load limits.  

During peak activity, up to 
five specialized trucks per 
hour would traveling at 
relatively low speed on 
South Diamond Lane could 
increase the risk of traffic 
accidents.   

per hour) would travel to 
and from the Project 
Area.   

Temporary traffic delays 
could be expected 
during installation of the 
transmission line along 
two short segments of 
South Diamond Lane 
where the transmission 
line would either parallel 
or cross the existing 
road.   

 

where the transmission 
line would either parallel 
or cross the existing 
road.   
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3.15 PUBLIC HEALTH AND SAFETY 

This section describes the potential public health and safety effects that could occur during construction and 
operation of the proposed Project facilities.  The primary potential threats to public health and safety include 
fire hazards, the accidental release of hazardous materials, and the low level exposure to electric and magnetic 
fields.  Potential effects on public health and safety from each of these sources for each alternative, including 
No Action, are described below. 

3.15.1 Methodology 

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to public health and safety: 

 Discussion of whether a plan would be developed to manage potential hazardous waste spills. 

 Potential effects to human and bird health from Project generation of electromagnetic fields. 

3.15.1.1 Fire Hazards 

The area of analysis (Project Area) for fire hazards is comprised of a 150-foot wide corridor along the route 
alternatives (i.e. 75 feet on each side of the ROW centerline), in addition to the access roads, interconnection 
stations, substation, and the Echanis Wind Energy Project.  The methodology for analyzing effects included 
evaluating Project activities and equipment that could pose fire hazards. 

3.15.1.2 Hazardous Materials 

The area of analysis (Project Area) for hazardous materials is the same as described for fire hazards and is 
comprised of a 150-foot wide corridor along the route alternatives (i.e. 75 feet on each side of the centerline), 
access roads, interconnection stations, substation, and the Echanis Wind Energy Project.  The methodology 
for analyzing effects included identifying general types of hazardous materials and techniques that would 
likely be used during Project construction, operation, and maintenance, as well as determining the likelihood 
that contaminated sites would be encountered during Project construction.    

No Phase 1 Environmental Site Assessments (ESAs) were conducted as part of this analysis.  Phase I ESAs 
would be used as part of due diligence inquiries of property to identify potential environmental liabilities.  
The standards require site reconnaissance and research to identify any past or present environmental concerns 
that may pose a threat to the property related to hazardous materials and petroleum products, including effects 
from neighboring properties.  While this type of investigation was not conducted for this Project, existing and 
past land use activities would be recognized indicators of potential hazardous materials storage and use.  The 
likelihood of encountering hazardous materials sites based on the land uses in the Project Area is therefore 
described.  In addition, the Oregon Department of Environmental Quality (DEQ) maintains an Environmental 
Cleanup Site Information (ECSI) database that discloses sites located within the state with known or potential 
contamination from hazardous substances.  This database was used to determine the proximity of potentially 
contaminated sites to the Project Area in order to determine the likelihood of hazardous materials discovery 
during Project construction. 
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3.15.1.3 Electric and Magnetic Fields 

The electric and magnetic fields (EMF) analysis describes and quantifies the electrical effects of all potential 
phases of the proposed North Steens transmission line project.  These effects include the following:   

 The levels of 60-hertz (Hz; cycles per second) EMF at 3.28 feet (ft.) or 1 meter (m) above the ground, 

 The effects associated with those fields,  

 The levels of audible noise produced by the line, and 

 Electromagnetic interference associated with the line. 

Electrical effects occur near all transmission lines, including existing 115- and 230-kV lines in Oregon.  
Levels of these quantities for the proposed line are computed and compared with those from existing lines in 
Oregon.   

The line would be constructed on double-circuit steel-pole towers.  During Phase I, a single circuit would be 
installed on one side of each pole and operated at 115-kV.  During Phase II, a second circuit would be 
installed on the other side of each pole and operated at 230-kV.  During Phase III, the operational voltage of 
the Phase I 115-kV line would be increased to 230-kV.  All of the Project components installed with the first 
circuit would meet 230-kV design standards.  The second circuit would be added in the future, if needed, to 
serve other wind energy projects developed in the area. 

Two alternative routes are being considered for the proposed line – the West Route and the North Route.  
Both of these routes would entail construction on new right-of-way with no existing parallel high-voltage 
transmission lines.  For the purposes of assessing electrical effects, both routing alternatives are equivalent, 
since the line design and operating characteristics would be the same for both.  Thus, the three configurations 
of interest for this report are the proposed line design with the operational characteristics of Phases I, II and 
III.  There are no electrical effects associated with the no-action (no-build) alternative that can be compared 
with the action of constructing the proposed transmission line.  

The voltage on the conductors of transmission lines generates an electric field in the space between the 
conductors and the ground.  The electric field is calculated or measured in units of volts-per-meter (V/m) or 
kilovolts-per-meter (kV/m) at a height of 3.28 ft. (1 m) above the ground.  The electric current flowing in the 
conductors of the transmission line generates a magnetic field in the air and earth near the transmission line; 
current is expressed in units of amperes (A).  The magnetic field is expressed in milligauss (mG), and is also 
usually measured or calculated at a height of 3.28 ft. (1 m) above the ground.  The relatively high electric 
field at the surface of the conductors causes the phenomenon of corona.  Corona is the electrical breakdown or 
ionization of air in very strong electric fields, and is the source of audible noise, electromagnetic radiation, 
and sometimes visible light. 

To quantify EMF levels along the route, the electric and magnetic fields from the proposed transmission line 
were calculated using the BPA Corona and Field Effects Program (USDOE, undated).  In this program, the 
calculation of 60-Hz fields uses standard superposition techniques for vector fields from several line sources:  
in this case, the line sources are transmission-line conductors.  (Vector fields have both magnitude and 
direction: these must be taken into account when combining fields from different sources.)  Important input 
parameters to the computer program are voltage, current, and geometric configuration of the line.  The 
transmission-line conductors are assumed to be straight, parallel to each other, and located above and parallel 
to an infinite flat ground plane.  Although such conditions do not occur under real lines because of conductor 
sag and variable terrain, the validity and limitations of calculations using these assumptions have been well 
verified by comparisons with measurements.  This approach was used to estimate fields for the proposed 
North Steens line, where minimum clearances were assumed to provide worst-case (highest) estimates for the 
fields. 
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Electric fields are calculated using an imaging method.  Fields from the conductors and their images in the 
ground plane are superimposed with the proper magnitude and phase to produce the total field at a selected 
location.   

The total magnetic field is calculated from the vector summation of the fields from currents in all the 
transmission-line conductors.  Balanced (equal) currents are assumed for each three-phase circuit; the 
contribution of induced image currents in the conductive earth is not included.  Estimates of peak and average 
currents were estimated by the Echanis Wind Energy Project engineering team for years when the various 
phases of the project would be operational.   

Electric and magnetic fields for the proposed line were calculated at the standard height (3.28 ft. or 1 m) 
above the ground (IEEE, 1994).  Calculations were performed out to 300 ft. (91 m) from the centerline of the 
existing corridor.  The validity and limitations of such calculations have been well verified by measurements.  
Because maximum voltage, maximum current, and minimum conductor height above-ground are used, the 
calculated maximum or peak values given here represent worst-case conditions:  i.e., the calculated fields are 
higher than they would be in practice.  Such worst-case conditions would seldom occur.  Fields were also 
calculated for more typical or average conditions of average clearance along a span, average voltage and 
average current to characterize the fields expected along the entire line over a year. 

Levels of corona-generated audible noise, radio interference, and television interference were also predicted.  
See Appendix C “Electric Effects” for a discussion of those potential effects.  

3.15.2 Affected Environment 

3.15.2.1 Fire Hazards 

The Project Area is located in a region susceptible to large-scale wildfires.  This Project would be subject to 
state, county, and federally enforced laws, ordinances, rules, and regulations that pertain to prevention and 
suppression of fire activities. 

3.15.2.2 Hazardous Materials 

For the purposes of this discussion, hazardous materials are defined as those chemicals listed in the EPA 
Consolidated List of Chemicals Subject to Reporting under Title III of the Superfund Amendments and 
Reauthorization Act of 1986.  Extremely hazardous materials are defined by federal regulation in 40 CFR Part 
355.  Use, storage, and disposal of hazardous materials are regulated by numerous local, state, and federal 
laws.  Existing laws that Echanis would be required to comply with for the Project include, but are not limited 
to, local emergency planning laws and programs; U.S. Department of Transportation regulations related to the 
transport of hazardous substances; the Resource Conservation and Recovery Act (RCRA); Toxic Substances 
Control Act; Comprehensive Environmental Response, Compensation and Liability Act (CERCLA); 
Superfund Amendments and Reauthorization Act (SARA); Emergency Planning and Community Right-to-
Know Act; Clean Water Act; Clear Air Act; and 40 CFR 260-302. 

Existing and past land use activities would be potential indicators of hazardous materials storage and use.  
The Project would be located in a rural area that is designated as Farm & Ranch Use under the Harney County 
Land Use Planning Zones.  Unknown contamination could have resulted from farms that commonly have old 
or inactive underground storage tanks or from pesticide-laden runoff from agricultural properties.  However, 
given the Project Area remains largely undeveloped, it is unlikely a notable amount of environmental 
contamination is present along the route alternatives. 
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A records search of DEQ’s ECSI database reveals 52 sites with known or potential contamination from 
hazardous materials located within Harney County (ODEQ).  Of these, four sites would be located within one 
mile of the proposed transmission line under Alternative C: 

 Anderson Valley Supply, Crane (Site ID: 5186). 

 Crane Bulk Plant, Crane (Site ID: 2779). 

 Crane Disposal, Crane (Site ID: 5187). 

 Crane Gas Station (Site ID: 3109). 

These sites would be located north of the Project Area within the community of Crane.  None of these sites 
would be traversed by the proposed developments.   

Only a few rural ranch houses near the transmission line route alternatives could potentially be exposed to 
hazardous materials associated with Project construction and operation.  If the West Route is selected, only 
two residences would be closer than 1,300 feet with the nearest at 550 feet.  If the North Route is selected 
only five residences would be within 1,300 feet of the line, with the nearest residence at 75 feet.  The other 
four houses would be 200 feet or greater from the line. 

3.15.2.3 Electric and Magnetic Fields 

Regulations  

Regulations that apply to transmission-line electric and magnetic fields fall into two categories.  Safety 
standards or codes are intended to limit or eliminate electric shocks that could seriously injure or kill persons.  
Field limits or guidelines are intended to limit electric- and magnetic-field exposures that can cause nuisance 
shocks or that might cause health effects.  In no case has a limit or standard been established because of a 
known or demonstrated health effect.   

The proposed line would be designed to meet the NESC (IEEE, 2002), which specifies how far transmission-
line conductors must be from the ground and other objects.  The clearances specified in the code provide safe 
distances that prevent harmful shocks to workers and the public.  In addition, people who live and work near 
transmission lines must be aware of safety precautions to avoid electrical (which is not necessarily physical) 
contact with the conductors.  For example, farmers should not up-end irrigation pipes under a transmission or 
other electrical line or direct the water stream from an irrigation system into or near the conductors.  In 
addition, as a matter of safety, the NESC specifies that electric-field-induced currents from transmission lines 
must be below the 5 mA (“let go”) threshold deemed a lower limit for primary shock.  Safety practices to 
protect against shock hazards near power lines are described in a brochure available from the Bonneville 
Power Administration (USDOE, 2001). 

Field limits or guidelines have been adopted in several states and countries and by national and international 
organizations (Maddock, 1992).  Electric-field limits have generally been based on minimizing nuisance 
shocks or field perception.  The intent of magnetic-field limits has been to limit exposures to existing levels, 
given the uncertainty of their potential for health effects.   

General guidelines for EMF exposure have been established for occupational and public exposure by national 
and international organizations.  Three sets of such guidelines are described in Table 3.15-1. 
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Table 3.15-1 Electric and Magnetic Field Exposure Guidelines 

Organization Type of Exposure 
Electric Field 

kV/m 
Magnetic Field 

mG 

ACGIH Occupational 25a 10,000 

ICNIRp 

Occupational 8.3b 4,200 

General Public 4.2 833 

IEEE 

Occupational 20 27,100 

General Public 5c 9,040 

a Grounding is recommended above 5 –7 kV/m and conductive clothing is recommended above 15 kV/m. 

b Increased to 16.7 kV/m if nuisance shocks are eliminated. 

c Within power line rights-of-way, the guideline is 10 kV/m. 

Sources: ACGIH, 2008; ICNIRP, 1998; ICES, 2002. 

 

The American Conference of Governmental Industrial Hygienists (ACGIH) sets guidelines (Threshold Limit 
Values or TLV) for occupational exposures to environmental agents (ACGIH, 2008).  In general, a TLV 
represents the level below which it is believed that nearly all workers may be exposed repeatedly without 
adverse health effects.  For EMF, the TLVs represent ceiling levels.  For 60-Hz electric fields, occupational 
exposures should not exceed the TLV of 25 kV/m.  However, the ACGIH also recognizes the potential for 
startle reactions from spark discharges and short-circuit currents in fields greater than 5-7 kV/m, and 
recommends implementing grounding practices.  They recommend the use of conductive clothing for work in 
fields exceeding 15 kV/m.  The TLV for occupational exposure to 60-Hz magnetic fields is a ceiling level of 
10 G (10,000 mG) (ACGIH, 2008).  These ACGIH occupational levels are all above the electric fields that 
would be present on the right-of-way. 

The International Committee on Non-ionizing Radiation Protection (ICNIRP), working in cooperation with 
the World Health Organization (WHO) has developed guidelines for occupational and public exposures to 
EMF (ICNIRP, 1998).  For occupational exposures at 60 Hz, the recommended limits to exposure are 8.3 
kV/m for electric fields and 4.2 G (4,200 mG) for magnetic fields.  The electric-field level can be exceeded, 
provided precautions are taken to prevent spark discharge and induced current shocks.  For the general public, 
the ICNIRP guidelines recommend exposure limits of 4.2 kV/m for electric fields and 0.83 G (830 mG) for 
magnetic fields (ICNIRP, 1998).   

More recently the International Committee on Electromagnetic Safety (ICES) under the auspices of the IEEE 
has established exposure guidelines for 60-Hz electric and magnetic fields (ICES, 2002).  The ICES 
recommended limits for occupational exposures are 20 kV/m for electric fields and 27,100 mG for magnetic 
fields.  The recommended limits for the general public are lower: 5 kV/m for the general public to electric 
fields, except on power line rights-of-way where the limit is 10 kV/m; and 9,040 mG for magnetic fields.   

Electric and magnetic fields from various sources (including automobile ignitions, appliances and, possibly, 
transmission lines) can interfere with implanted cardiac pacemakers.  In light of this potential problem, 
manufacturers design devices to be immune from such interference.  However, research has shown that these 
efforts have not been completely successful and that a few models of older pacemakers still in use could be 
affected by 60-Hz fields from transmission lines.  There were also numerous models of pacemakers that were 
not affected by fields larger than those found under transmission lines.  Because of the known potential for 
interference with pacemakers by 60-Hz fields, field limits for pacemaker wearers have been established by the 
ACGIH.  They recommend that, lacking additional information about their pacemaker, wearers of pacemakers 
and similar medical-assist devices limit their exposure to electric fields of 1 kV/m or less and to magnetic 
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fields to 1 G (1,000 mG) or less (ACGIH, 2008).  Additional discussion of interference with implanted 
devices is given in the accompanying technical report on health effects (Exponent 2009). 

There are currently no national standards in the United States for 60-Hz electric and magnetic fields.  
Oregon's formal rule in its transmission-line-siting procedures specifically addresses field limits.  The Oregon 
limit of 9 kV/m for electric fields is applied to areas accessible to the public (Oregon, State of, 1980).  The 
Oregon rule also addresses grounding practices, audible noise, and radio interference.  Oregon does not have a 
limit for magnetic fields from transmission lines.   

Besides Oregon, several states have been active in establishing mandatory or suggested limits on 60-Hz 
electric and (in two cases) magnetic fields.  Five other states have specific electric-field limits that apply to 
transmission lines:  Florida, Minnesota, Montana, New Jersey, and New York.  Florida and New York have 
established regulations for magnetic fields.  These regulations are summarized in Table 3.15-2.   

Government agencies and utilities operating transmission systems have established design criteria that include 
EMF levels.  BPA has maximum allowable electric fields of 9 and 5 kV/m on and at the edge of the right-of-
way, respectively (USDOE, 1996).  BPA also has maximum-allowable electric-field strengths of 5 kV/m, 3.5 
kV/m, and 2.5 kV/m for road crossings, shopping center parking lots, and commercial/ industrial parking lots, 
respectively.  These levels are based on limiting the maximum short-circuit currents from anticipated vehicles 
to less than 1 mA in shopping center lots and to less than 2 mA in commercial parking lots. 

 

Table 3.15-2 States with Transmission Line Field Limits 

State Agency Within Right-of-Way At Edge of Right-of-Way Comments 

a. 60-Hz Electric Field Limit (kV/m) 

Florida Department of Environmental 
Regulation 8 ( 230 kV) 

10 (500 kV) 
2 Codified regulation, adopted after a 

public rulemaking hearing in 1989. 

Minnesota Environ- mental Quality Board 8 – 12-kV/m limit on the high voltage direct 
current (HVDC) nominal electric field. 

Montana Board of Natural Resources and 
Conservation 7a 1b Codified regulation, adopted after a 

public rulemaking hearing in 1984. 

New Jersey Department of Environmental 
Protection – 3 Used only as a guideline for evaluating 

complaints. 

New York State Public Service 
Commission 11.8 

(7,11)c  

1.6 Explicitly implemented in terms of a 
specified right-of-way width. 

Oregon Facility Siting Council 9 – Codified regulation, adopted after a 
public rulemaking hearing in 1980. 

b.  60-Hz MAGNETIC-FIELD LIMIT (mG) 

Florida Department of Environmental 
Regulation – 150 ( 230 kV) 

200 (500 kV) 

Codified regulations, adopted after a 
public rulemaking hearing in 1989. 

New York State Public Service 
Commission – 200 Adopted August 29, 1990. 

a At road crossings. 

b Landowner may waive limit. 

c At highway and private road crossings, respectively. 

Source: USDOE, 1996 
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Electric Fields Overview 

BASIC CONCEPTS 

An electric field is said to exist in a region of space if an electrical charge, at rest in that space, experiences a 
force of electrical origin (i.e., electric fields cause free charges to move).  Electric field is a vector quantity: 
that is, it has both magnitude and direction.  The direction corresponds to the direction that a positive charge 
would move in the field.  Sources of electric fields are unbalanced electrical charges (positive or negative) 
and time-varying magnetic fields.  Transmission lines, distribution lines, house wiring, and appliances 
generate electric fields in their vicinity because of unbalanced electrical charge on energized conductors.  The 
unbalanced charge is associated with the voltage on the energized system.  On the power system in North 
America, the voltage and charge on the energized conductors are cyclic (plus to minus to plus) at a rate of 60 
times per second.  This changing voltage results in electric fields near sources that are also time-varying at a 
frequency of 60 hertz (Hz; a frequency unit equivalent to cycles per second).  

As noted earlier, electric fields are expressed in units of volts per meter (V/m) or kilovolts (thousands of 
volts) per meter (kV/m).  Electric- and magnetic-field magnitudes in this report are expressed in root-mean-
square (rms) units.  For sinusoidal waves, the rms amplitude is given as the peak amplitude divided by the 
square root of two. 

The spatial uniformity of an electric field depends on the source of the field and the distance from that source.  
On the ground, under a transmission line, the electric field is nearly constant in magnitude and direction over 
distances of several feet (one meter).  However, close to transmission- or distribution-line conductors, the 
field decreases rapidly with distance from the conductors.  Similarly, near small sources such as appliances, 
the field is not uniform and falls off even more rapidly with distance from the device.  If an energized 
conductor (source) is inside a grounded conducting enclosure, then the electric field outside the enclosure is 
zero, and the source is said to be shielded. 

Electric fields interact with the charges in all matter, including living systems.  When a conducting object, 
such as a vehicle or person, is located in a time-varying electric field near a transmission line, the external 
electric field exerts forces on the charges in the object, and electric fields and currents are induced in the 
object.  If the object is grounded, then the total current induced in the body (the "short-circuit current") flows 
to earth.  The distribution of the currents within, say, the human body, depends on the electrical conductivities 
of various parts of the body:  for example, muscle and blood have higher conductivity than bone and would 
therefore experience higher currents. 

At the boundary surface between air and the conducting object, the field both in the air and perpendicular to 
the conductor surface is much, much larger than the field in the conductor itself.  For example, the average 
surface field on a human standing in a 10 kV/m field is 27 kV/m; the internal fields in the body are much 
smaller:  approximately 0.008 V/m in the torso and 0.45 V/m in the ankles.   

TRANSMISSION LINE ELECTRIC FIELDS 

The electric field created by a high-voltage transmission line extends from the energized conductors to other 
conducting objects such as the ground, towers, vegetation, buildings, vehicles, and people.  The calculated 
strength of the electric field at a height of 3.28 ft. (one m) above an unvegetated, flat earth is frequently used 
to describe the electric field under straight, parallel transmission lines.  The most important transmission-line 
parameters that determine the electric field at a 1-m height are conductor height above ground and line 
voltage. 

Calculations of electric fields from transmission lines are performed with computer programs based on well-
known physical principles (cf., Deno and Zaffanella, 1982).  The calculated values under these conditions 
represent an ideal situation.  When practical conditions approach this ideal model, measurements and 
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calculations agree.  Often, however, conditions are far from ideal because of variable terrain and vegetation.  
In these cases, fields are calculated for ideal conditions, with the lowest conductor clearances to provide upper 
bounds on the electric field under the transmission lines.  With the use of more complex models or empirical 
results, it is also possible to account accurately for variations in conductor height, topography, and changes in 
line direction.  Because the fields from different sources add vectorially, it is possible to compute the fields 
from several different lines if the electrical and geometrical properties of the lines are known.  However, in 
general, electric fields near transmission lines with vegetation below are highly complex and cannot be 
calculated.  Measured fields in such situations are highly variable. 

For evaluation of EMF from transmission lines, the fields must be calculated for a specific line condition.  
The NESC states the condition for evaluating electric-field-induced short-circuit current for lines with voltage 
above 98 kV, line-to-ground, as follows:  conductors are at a minimum clearance from ground corresponding 
to a conductor temperature of 122°F (50°C), and at a maximum voltage (IEEE, 2002).  Echanis has supplied 
the information for calculating electric and magnetic fields from the proposed transmission line: the 
maximum operating voltage, the estimated peak currents, and the minimum conductor clearances.   

There are standard techniques for measuring transmission-line electric fields (IEEE, 1994).  Provided that the 
conditions at a measurement site closely approximate those of the ideal situation assumed for calculations, 
measurements of electric fields agree well with the calculated values.  If the ideal conditions are not 
approximated, the measured field can differ substantially from calculated values.  Usually the actual electric 
field at ground level is reduced from the calculated values by various common objects that act as shields. 

Maximum or peak field values occur over a small area at midspan, where conductors are closest to the 
ground.  As the location of an electric-field profile approaches a tower, the conductor clearance increases, and 
the peak field decreases.  A grounded tower will reduce the electric field considerably, by shielding.   

For traditional transmission lines, such as the proposed line, where the right-of-way extends laterally well 
beyond the conductors, electric fields at the edge of the right-of-way are not as sensitive as the peak field to 
conductor height.  Computed values at the edge of the right-of-way for any line height are fairly 
representative of what can be expected all along the transmission-line corridor.  However, the presence of 
vegetation on and at the edge of the right-of-way will reduce actual electric-field levels below calculated 
values. 

ENVIRONMENTAL ELECTRIC FIELDS 

The electric fields associated with the North Steens transmission line can be compared with those found in 
other environments.  Sources of 60-Hz electric (and magnetic) fields exist everywhere electricity is used; 
levels of these fields in the modern environment vary over a wide range.  Electric-field levels associated with 
the use of electrical energy are orders of magnitude greater than naturally occurring 60-Hz fields of about 
0.0001 V/m, which stem from atmospheric and extraterrestrial sources. 

Electric fields in outdoor, publicly accessible places range from less than 1 V/m to 12 kV/m; the large fields 
exist close to high-voltage transmission lines of 230 kV or higher.  In remote areas without electrical service, 
60-Hz field levels can be much lower than 1 V/m.  Electric fields in home and work environments generally 
are not spatially uniform like those of transmission lines; therefore, care must be taken when making 
comparisons between fields from different sources such as appliances and electric lines.  In addition, fields 
from all sources can be strongly modified by the presence of conducting objects.  However, it is helpful to 
know the levels of electric fields generated in domestic and office environments in order to compare 
commonly experienced field levels with those near transmission lines. 

Numerous measurements of residential electric fields have been reported for various parts of the United 
States, Canada, and Europe.  Although there have been no large studies of residential electric fields, sufficient 
data are available to indicate field levels and characteristics.  Measurements of domestic 60-Hz electric fields 
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indicate that levels are highly variable and source-dependent.  Electric-field levels are not easily predicted 
because walls and other objects act as shields, because conducting objects perturb the field, and because 
homes contain numerous localized sources.  Internal sources (wiring, fixtures, and appliances) seem to 
predominate in producing electric fields inside houses.  Average measured electric fields in residences are 
generally in the range of 5 to 20 V/m.  In a large occupational exposure monitoring project that included 
electric-field measurements at homes, average exposures for all groups away from work were generally less 
than 10 V/m (Bracken, 1990). 

Electric fields from household appliances are localized and decrease rapidly with distance from the source.  
Local electric fields measured at 1 ft. (0.3 m) from small household appliances are typically in the range of 30 
to 60 V/m.  In a survey, reported by Deno and Zaffanella (1982), field measurements at a 1-ft. (0.3-m) 
distance from common domestic and workshop sources were found to range from 3 to 70 V/m.  The localized 
fields from appliances are not uniform, and care should be taken in comparing them with transmission-line 
fields. 

Electric blankets can generate higher localized electric fields.  Sheppard and Eisenbud (1977) reported fields 
of 250 V/m at a distance of approximately 1 ft. (0.3 m).  Florig et al. (1987) carried out extensive empirical 
and theoretical analysis of electric-field exposure from electric blankets and presented results in terms of 
uniform equivalent fields such as those near transmission lines.  Depending on what parameter was chosen to 
represent intensity of exposure and the grounding status of the subject, the equivalent vertical 60-Hz electric-
field exposure ranged from 20 to over 3500 V/m.  The largest equivalent field corresponds to the measured 
field on the chest with the blanket-user grounded.  The average field on the chest of an ungrounded blanket-
user yields an equivalent vertical field of 960 V/m.  As manufacturers have become aware of the controversy 
surrounding EMF exposures, electric blankets have been redesigned to reduce magnetic fields.  However, 
electric fields from these “low field” blankets are still comparable with those from older designs (Bassen et 
al., 1991).   

Generally, people in occupations not directly related to high-voltage equipment are exposed to electric fields 
comparable with those of residential exposures.  For example, the average electric field measured in 14 
commercial and retail locations in rural Wisconsin and Michigan was 4.8 V/m (ITT Research Institute, 1984).  
Median electric field was about 3.4 V/m.  These values are about one-third the values in residences reported 
in the same study.  Electric-field levels in public buildings such as shops, offices, and malls appear to be 
comparable with levels in residences. 

In a survey of 1,882 volunteers from utilities, electric-field exposures were measured for 2,082 work days and 
657 non-work days (Bracken, 1990).  Electric-field exposures for occupations other than those directly related 
to high-voltage equipment were equivalent to those for non-work exposure. 

Thus, except for the relatively few occupations where high-voltage sources are prevalent, electric fields 
encountered in the workplace are probably similar to those of residential exposures.  Even in electric-utility 
occupations where high field sources are present, exposures to high fields are limited on average to minutes 
per day. 

Electric fields found in publicly accessible areas near high-voltage transmission lines can typically range up to 
3 kV/m for 230-kV lines, to 10 kV/m for 500-kV lines, and to 12 kV/m for 765-kV lines.  Although these 
peak levels are considerably higher than the levels found in other public areas, they are present only in limited 
areas on rights-of-way. 

The calculated electric fields for the proposed North Steens transmission line are consistent with the levels 
reported for other 230-kV transmission lines in Oregon, Washington, and elsewhere.  The calculated electric 
fields on the right-of-way of the proposed transmission line are generally much higher than levels normally 
encountered in residences and offices. 
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Only a few rural ranch houses are located near the transmission line route alternatives.  If Alternative B is 
selected, only two residences would be closer than 1300 feet with the nearest at 550 feet.  If Alternative C is 
selected only five residences would be within 1300 feet of the line, with the nearest residence at 75 feet.  The 
other four houses would be 200 feet or greater from the line. 

Magnetic Fields 

BASIC CONCEPTS 

Magnetic fields can be characterized by the force they exert on a moving charge or on an electrical current.  
As with the electric field, the magnetic field is a vector quantity characterized by both magnitude and 
direction.  Electrical currents generate magnetic fields.  In the case of transmission lines, distribution lines, 
house wiring, and appliances, the 60-Hz electric current flowing in the conductors generates a time-varying, 
60-Hz magnetic field in the vicinity of these sources.  The strength of a magnetic field is measured in terms of 
magnetic lines of force per unit area, or magnetic flux density.  The term “magnetic field,” as used here, is 
synonymous with magnetic flux density and is expressed in units of Gauss (G) or milligauss (mG). 

The uniformity of a magnetic field depends on the nature and proximity of the source, just as the uniformity 
of an electric field does.  Transmission-line-generated magnetic fields are quite uniform over horizontal and 
vertical distances of several feet near the ground.  However, for small sources such as appliances, the 
magnetic field decreases rapidly over distances comparable with the size of the device.   

The interaction of a time-varying magnetic field with conducting objects results in induced electric field and 
currents in the object.  A changing magnetic field through an area generates a voltage around any conducting 
loop enclosing the area (Faraday's law).  This is the physical basis for the operation of an electrical 
transformer.  For a time-varying sinusoidal magnetic field, the magnitude of the induced voltage around the 
loop is proportional to the area of the loop, the frequency of the field, and the magnitude of the field.  The 
induced voltage around the loop results in an induced electric field and current flow in the loop material.  The 
induced current that flows in the loop depends on the conductivity of the loop. 

TRANSMISSION LINE MAGNETIC FIELDS 

The magnetic field generated by currents on transmission-line conductors extends from the conductors 
through the air and into the ground.  The magnitude of the field at a height of 3.28 ft. (1 m) is frequently used 
to describe the magnetic field under transmission lines.  Because the magnetic field is not affected by non-
ferrous materials, the field is not influenced by normal objects on the ground under the line.  The direction of 
the maximum field varies with location.  (The electric field, by contrast, is essentially vertical near the 
ground.)  The most important transmission-line parameters that determine the magnetic field at 3.28 ft. (1 m) 
height are conductor height above ground and magnitude of the currents flowing in the conductors.  As 
distance from the transmission-line conductors increases, the magnetic field decreases. 

Calculations of magnetic fields from transmission lines are performed using well-known physical principles 
(cf., Deno and Zaffanella, 1982).  The calculated values usually represent the ideal straight parallel-conductor 
configuration.  For simplicity, a flat earth is usually assumed.  Balanced currents (currents of the same 
magnitude for each phase) are also assumed.  This is usually valid for transmission lines, where loads on all 
three phases are maintained in balance during operation.  Induced image currents in the earth are usually 
ignored for calculations of magnetic field under or near the right-of-way.  The resulting error is negligible.  
Only at distances greater than 300 ft. (91 m) from a line do such contributions become significant (Deno and 
Zaffanella, 1982).  The clearance for magnetic-field calculations for the proposed line was the same as that 
used for electric-field evaluations.   
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Standard techniques for measuring magnetic fields near transmission lines are described in ANSI IEEE 
Standard No. 644-1994 (IEEE, 1994).  Measured magnetic fields agree well with calculated values, provided 
the currents and line heights that go into the calculation correspond to the actual values for the line.  To 
realize such agreement, it is necessary to get accurate current readings during field measurements (because 
currents on transmission lines can vary considerably over short periods of time) and also to account for all 
field sources in the vicinity of the measurements. 

As with electric fields, the maximum or peak magnetic fields occur in areas near the centerline and at midspan 
where the conductors are the lowest.  The magnetic field at the edge of the right-of-way is not very dependent 
on line height.  For a double-circuit line or if more than one line is present, the peak field will depend on the 
relative electrical phasing of the conductors and the direction of power flow. 

ENVIRONMENTAL MAGNETIC FIELDS 

Transmission lines are not the only source of magnetic fields; as with 60-Hz electric fields, 60-Hz magnetic 
fields are present throughout the environment of a society that relies on electricity as a principal energy 
source.  The magnetic fields associated with the proposed North Steens line can be compared with fields from 
other sources.  The range of 60-Hz magnetic-field exposures in publicly accessible locations such as open 
spaces, transmission-line rights-of-way, streets, pedestrian walkways, parks, shopping malls, parking lots, 
shops, hotels, public transportation, and so on range from less than 0.1 mG to about 1 G, with the highest 
values occurring near small appliances with electric motors.  In occupational settings in electric utilities, 
where high currents are present, magnetic-field exposures for workers can be above 1 G. At 60 Hz, the 
magnitude of the natural magnetic field is approximately 0.0005 mG. 

Several investigations of residential fields have been conducted.  In a large study to identify and quantify 
significant sources of 60-Hz magnetic fields in residences, measurements were made in 996 houses, randomly 
selected throughout the country (Zaffanella, 1993).  The most common sources of residential fields were 
power lines, the grounding system of residences, and appliances.  Field levels were characterized by both 
point-in-time (spot) measurements and 24-hour measurements.  Spot measurements averaged over all rooms 
in a house exceeded 0.6 mG in 50 percent of the houses and 2.9 mG in 5 percent of houses.  Power lines 
generally produced the largest average fields in a house over a 24-hour period.  On the other hand, grounding 
system currents proved to be a more significant source of the highest fields in a house.  Appliances were 
found to produce the highest local fields; however, fields fell off rapidly with increased distance.  For 
example, the median field near microwave ovens was 36.9 mG at a distance of 10.5 in. (0.27 m) and 2.1 mG 
at 46 in. (1.17 m).  Across the entire sample of 996 houses, higher magnetic fields were found in, among 
others, urban areas (vs. rural); multi-unit dwellings (vs. single-family); old houses (vs. new); and houses with 
grounding to a municipal water system. 

In an extensive measurement project to characterize the magnetic-field exposure of the general population, 
over 1000 randomly selected persons in the United States wore a personal exposure meter for 24 hours and 
recorded their location in a simple diary (Zaffanella and Kalton, 1998).  Based on the measurements of 853 
persons, the estimated 24-hour average exposure for the general population is 1.24 mG and the estimated 
median exposure is 0.88 mG.  The average field “at home, not in bed” is 1.27 mG and “at home, in bed” is 
1.11 mG.  Average personal exposures were found to be highest “at work” (mean of 1.79 mG and median of 
1.01 mG) and lowest “at home, in bed” (mean of 1.11 mG and median of 0.49 mG).  Average fields in school 
were also low (mean of 0.88 mG and median of 0.69 mG).  Factors associated with higher exposures at home 
were smaller residences, duplexes and apartments, metallic rather than plastic water pipes, and nearby 
overhead distribution lines. 

As noted above, magnetic fields from appliances are localized and decrease rapidly with distance from the 
source.  Localized 60-Hz magnetic fields have been measured near about 100 household appliances such as 
ranges, refrigerators, electric drills, food mixers, and shavers (Gauger, 1985).  At a distance of 1 ft. (0.3 m), 
the maximum magnetic field ranged from 0.3 to 270 mG, with 95% of the measurements below 100 mG.  
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Ninety-five percent of the levels at a distance of 4.9 ft. (1.5 m) were less than 1 mG.  Devices that use light-
weight, high-torque motors with little magnetic shielding exhibited the largest fields.  These included vacuum 
cleaners and small hand-held appliances and tools.  Microwave ovens with large power transformers also 
exhibited relatively large fields.  Electric blankets have been a much-studied source of magnetic-field 
exposure because of the length of time they are used and because of the close proximity to the body.  Florig 
and Hoburg (1988) estimated that the average magnetic field in a person using an electric blanket was 15 mG, 
and that the maximum field could be 100 mG. "Low-field" blankets introduced in the 1990s have magnetic 
fields at least 10 times lower than those from conventional blankets (Bassen et al., 1991).   

In a domestic magnetic-field survey, Silva et al. (1989) measured fields near different appliances at locations 
typifying normal use (e.g., sitting at an electric typewriter or standing at a stove).  Specific appliances with 
relatively large fields included can openers (n = 9), with typical fields ranging from 30 to 225 mG and a 
maximum value up to 2.7 G; shavers (n = 4), with typical fields from 50 to 300 mG and maximum fields up to 
6.9 G; and electric drills (n = 2), with typical fields from 56 to 190 mG and maximum fields up to 1.5 G.  The 
fields from such appliances fall off very rapidly with distance and are only present for short periods.  Thus, 
although instantaneous magnetic-field levels close to small hand-held appliances can be quite large, they do 
not contribute to average area levels in residences.   

In a study with 162 subjects, Mezei et al. (2001) employed magnetic-field exposure measurements, 
simultaneous record-keeping of appliance proximity, and an appliance-use questionnaire to investigate the 
contributions of appliances to overall exposure.  They found that individual appliance use did not contribute 
significantly to time-weighted-average exposure, unless the use was prolonged during the day of 
measurements.  Use of small appliances did not contribute significantly to accumulated exposure but did 
contribute to the relatively short periods when high-field exposures were observed.   

Although studies of residential magnetic fields have not all considered the same independent parameters, the 
following consistent characterization of residential magnetic fields emerges from the data: 

 External sources play a large role in determining residential magnetic-field levels.  Transmission lines, 
when nearby, are an important external source.  Unbalanced ground currents on neutral conductors and 
other conductors, such as water pipes in and near a house, can represent a significant source of magnetic 
field.  Distribution lines per se, unless they are quite close to a residence, do not appear to be a traditional 
distance-dependent source.   

 Homes with overhead electrical service appear to have higher average fields than those with underground 
service. 

 Appliances represent a localized source of magnetic fields that can be much higher than average or area 
fields.  However, fields from appliances approach area levels at distances greater than 3.28 ft. (1 m) from 
the device. 

Although important variables in determining residential magnetic fields have been identified, quantification 
and modeling of their influence on fields at specific locations is not yet possible.  However, a general 
characterization of residential magnetic-field level is possible:  average levels in the United States are in the 
range of 0.5 to 1.0 mG, with the average field in a small number of homes exceeding this range by as much as 
a factor of 10 or more.  Average personal exposure levels are slightly higher, possibly due to use of appliances 
and varying distances to other sources.  Maximum fields can be much higher. 

Magnetic fields in commercial and retail locations are comparable with those in residences.  As with 
appliances, certain equipment or machines can be a local source of higher magnetic fields.  Utility workers 
who work close to transformers, generators, cables, transmission lines, and distribution systems clearly 
experience high-level fields.  Other sources of fields in the workplace include motors, welding machines, and 
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computers.  In publicly accessible indoor areas, such as offices and stores, field levels are generally 
comparable with residential levels, unless a high-current source is nearby. 

Because high-current sources of magnetic field are more prevalent than high-voltage sources, occupational 
environments with relatively high magnetic fields encompass a more diverse set of occupations than do those 
with high electric fields.  For example, in occupational magnetic-field measurements reported by Bowman et 
al. (1988), the geometric mean field from 105 measurements of magnetic field in "electrical worker" job 
locations was 5.0 mG. "Electrical worker" environments showed the following elevated magnetic-field levels 
(geometric mean greater than 20 mG):  industrial power supplies, alternating current (ac) welding machines, 
and sputtering systems for electronic assembly.  For secretaries in the same study, the geometric mean field 
was 3.1 mG for those using old style VDTs (n = 6) and 1.1 mG for those not using VDTs (n = 3).   

Measurements of personal exposure to magnetic fields were made for 1,882 volunteer utility workers for a 
total of 4,411 workdays (Bracken, 1990).  Median workday mean exposures ranged from 0.5 mG for clerical 
workers without computers to 7.2 mG for substation operators.  Occupations not specifically associated with 
transmission and distribution facilities had median workday exposures less than 1.5 mG, while those 
associated with such facilities had median exposures above 2.3 mG.  Magnetic-field exposures measured in 
homes during this study were comparable with those recorded in offices. 

Magnetic fields in publicly accessible outdoor areas seem to be, as expected, directly related to proximity to 
electric-power transmission and distribution facilities.  Near such facilities, magnetic fields are generally 
higher than indoors (residential).  Higher-voltage facilities tend to have higher fields.  Typical maximum 
magnetic fields in publicly accessible areas near transmission facilities can range from less than a few 
milligauss up to 300 mG or more, near heavily loaded lines operated at 230 to 765 kV.  The levels depend on 
the line load, conductor height, and location on the right-of-way.  Because magnetic fields near high-voltage 
transmission lines depend on the current in the line, they can vary daily and seasonally.   

Fields near distribution lines and equipment are generally lower than those near transmission lines.  
Measurements in Montreal indicated that typical fields directly above underground distribution systems were 
5 to 19 mG (Heroux, 1987).  Beneath overhead distribution lines, typical fields were 1.5 to 5 mG on the 
primary side of the transformer, and 4 to 10 mG on the secondary side.  Near ground-based transformers used 
in residential areas, fields were 80 to 1000 mG at the surface and 10 to 100 mG at a distance of 1 ft. (0.3 m).  

The magnetic fields from the proposed line would be comparable to or less than those from existing 230-kV 
lines in Oregon, Washington, and elsewhere.  On and near the right-of-way of the proposed line, magnetic 
fields would be above average residential levels.  However, the fields from the line would decrease rapidly 
and approach common ambient levels (2 mG) at a distance of about 165 feet or less from the edge of the 
right-of-way under maximum current conditions and at about 70 feet or less from the edge under average 
current conditions.  Furthermore, the fields at the edge of the right-of-way would not be above those 
encountered during normal activities near common sources such as hand-held appliances. 

3.15.3 Environmental Effects and Mitigation 

3.15.3.1 Alternative A – No Action 

Under the No Action Alternative, no new transmission lines, substations, interconnection stations, or related 
wind energy facilities would be constructed.  Improvements to existing access roads would not be needed and 
new access roads would not be constructed.  No new ROW would be obtained from BLM or USFWS.  The 
Echanis site would remain undeveloped and would continue to be used for livestock grazing.  No new fire 
hazards or sources of EMF would be developed, nor would new hazardous materials be introduced to the 
Project Area. 
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3.15.3.2 Echanis Project Effects Common to All Action Alternatives 

Fire Hazards 

PERMANENT EFFECTS 

The Echanis Wind Energy Project would involve the deployment and operation of 40 to 69 wind turbines on a 
10,500 acre privately owned site in rural Harney County, including several miles of 34.5-kV underground 
power collection cables, a new 100-foot by 200-foot substation, and a 24-foot by 48-foot operations and 
maintenance building.  While unlikely, a potential fire risk from malfunction of the wind turbine generators 
and transformers exists.  To minimize these effects, the Project proponent proposes the design features 
described in Appendix A. 

TEMPORARY EFFECTS 

Temporary effects to public health and safety related to fire hazards could occur if sparks from equipment 
used during construction made contact with combustible material.  However, to reduce these potential fire 
hazards, the Project proponent proposes the design features described in Appendix A. 

MITIGATION 

The proposed design features described in Appendix A would ensure permanent and temporary effects to 
public health and safety related to fire hazards would be minimized; therefore no additional mitigation is 
proposed. 

Hazardous Materials 

PERMANENT AND TEMPORARY EFFECTS 

Potential effects from the Echanis Wind Energy Project involving hazardous materials would be associated 
with the release of hazardous materials to the environment due to improper use, storage, or disposal of 
hazardous materials.  Direct effects of such releases could include contamination of vegetation, soil, and 
water, which could result in indirect effects to human and wildlife populations.  These effects have the 
potential to occur during construction, operation, maintenance, and decommissioning of the Echanis Wind 
Energy Project.   

Use of hazardous materials during Project construction, operation, maintenance, and decommissioning would 
pose potential health and safety hazards to construction and maintenance workers and nearby residents.  All 
major components of the wind turbines would undergo routine maintenance which would involve the use of 
small amounts of hazardous materials, such as grease, lubricants, paint, corrosion control coatings, and 
glycol-based coolants. 

Effects would be associated with use of hazardous substances during construction, maintenance, and 
decommissioning activities, the potential for spills, and blasting during tower installation.  The following list 
illustrates hazardous materials that are typically associated with wind energy projects (BLM 2001).  

Diesel Fuel  Painting and coatings 

Gasoline  Dielectric fluids 

Propane Pesticides 

Air tool oil Explosives 
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Lubricating oils/grease Glycol-based antifreeze 

Hydraulic fluid/gear oils  Lead-acid storage batteries and electrolyte solution 

Other batteries Lubricating grease 

Cleaning solvents 
 

 

Construction of the Echanis Wind Energy Project would also produce solid wastes such as containers, 
packaging materials, and miscellaneous wastes.  Other wastes such as food scraps and debris would result 
from construction crews.  Solid wastes produced by Project operations would be primarily composed of 
office-related and food wastes from maintenance crews.  In general, these waste products would be expected 
to be non-hazardous, discarded in the proper containers, and regularly removed by a commercial hauler to a 
permitted, off-site, disposal facility.  Food service and housing would not be provided at the wind farm.   

To reduce potential effects to public health and safety from the use of hazardous materials, the Project 
proponent proposes the design features specified in Appendix A. 

MITIGATION 

Implementation of the best management practices and design features specified in Appendix A would 
minimize the risk of environmental contamination from the use of hazardous materials by the Project.  No 
mitigation measures are proposed. 

ELECTRIC AND MAGNETIC FIELDS  

No EMFs would be generated by the Echanis Wind Energy Project; therefore, no project design features or 
mitigation measures are proposed.  EMFs associated with wind projects occur during the transmission of the 
energy produced by the turbines to the main electricity transmission grid for distribution.  The generation of 
EMFs by the proposed North Steens 230-kV transmission line is discussed for Alternative B and Alternative 
C below. 

3.15.3.3 Alternative B – West Route (Proposed Action) 

Fire Hazards 

PERMANENT EFFECTS 

When the transmission line is energized during operation, it could potentially cause a fire hazard if a 
conducting object were to come into proximity of the transmission line, resulting in a flashover to ground, or 
if an energized phase conductor were to fall to the earth and remain in contact with combustible material long 
enough to heat this material and cause a fire.  The mechanical and structural design, selection of materials, 
and construction of transmission lines takes into account normal and unusual structural loads, such as ice and 
wind, which could cause the phase conductors to break.  It is theoretically possible that an energized phase 
conductor could cause a fire if it were to fall to the ground and create an electrical arc that could ignite 
combustible material; however, this is a very unlikely event.  If, for some reason, an energized phase 
conductor were to fall to the ground and create a line-ground fault, high-speed relay equipment is designed to 
sense that condition and actuate circuit breakers that can de-energize the line in less than about one-tenth of a 
second.  This procedure has proven to be a reliable safety measure and reduces the risk of fire from high 
voltage transmission lines to a low level.   

Sparks from equipment used during operation and maintenance (O&M) of the transmission line, 
interconnection stations, and substation also pose a risk of fire.  Permanent effects from operation of the 
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transmission line, interconnection stations, and substation also include increased risk of fire due to inadequate 
clearance between vegetative fuel loads and Project facilities.  However, to reduce these potential fire 
hazards, the Project proponent proposes the design features described in Appendix A. 

TEMPORARY EFFECTS 

Temporary effects to public health and safety related to fire hazards could occur if sparks from equipment 
used during construction of the transmission line, access roads, interconnection stations, and substation made 
contact with combustible material.  However, to reduce these potential fire hazards, the Project proponent 
proposes the design features described in Appendix A. 

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

Future installation of the second 115-kV circuit would not require additional ROW, access roads, or new 
permanent features outside of areas already affected by installation of the initial 115-kV line.  The effects 
from installation of the second circuit would be similar to those described above and would be associated 
primarily with the use of temporary laydown areas, pulling/tensioning sites, and the installation of temporary 
guard structures.  Installation of the second 115-kV line would require equipment upgrades at the 
interconnection station adjacent to the HEC 115-kV line to accommodate the second circuit. 

MITIGATION 

The proposed design features described in Appendix A would ensure permanent and temporary effects to 
public health and safety related to fire hazards would be minimized; therefore, no additional mitigation 
measures would be proposed.   

Hazardous Materials 

PERMANENT & TEMPORARY EFFECTS 

In general, most potential effects associated with hazardous materials would involve the release of toxic 
materials into the environment from improper use, storage, or disposal of these materials.  Direct effects of 
such releases could include contamination of vegetation, soil, and water, which could result in indirect effects 
to human and wildlife populations.  These effects have the potential to occur during construction, operation, 
and maintenance activities; therefore, the effects described below would be both permanent and temporary. 

Use of hazardous materials during Project construction, operation, and maintenance would pose potential 
health and safety hazards to construction and maintenance workers and nearby residents.  These effects would 
be associated with blasting during tower installation, use of hazardous substances during construction and 
maintenance activities, and the potential for spills.  The following list displays hazardous materials typically 
used for transmission line projects (BLM 2001). 

 2-cycle oil (contains distillates and hydrotreated heavy paraffinic).  

 ABC fire extinguisher.  

 Acetylene gas.  

 Air tool oil.  

 Ammonium hydroxide.  

 Automatic transmission fluid.  

 Battery acid (in vehicles and in the meter house of the substations).  
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 Bee Bop Insect Killer.  

 Canned spray paint.  

 Chain lubricant (contains methylene chloride).  

 Connector grease (penotox).  

 Contact cleaner 2000.  

 Diesel de-icer.  

 Diesel fuel additive.  

 Explosives (detonators, detonator assemblies – non-electric, tubular primers, cap-type primers, 
ammonium nitrate fertilizers).  

 Eye glass cleaner (contains methylene chloride).  

 Gasoline.  

 Gasoline treatment.  

 Herbicides (used for vegetation control). 

 Hot Stick Cleaner (cloth treated with polydimethylsiloxane).  

 Insulating oil (inhibited, non-PCB).  

 Lubricating grease.  

 Mastic coating.  

 Methyl alcohol.  

 North wasp and hornet spray (1,1,1-trichloroethene).  

 Oxygen.  

 Paint thinner.  

 Petroleum products (gasoline, diesel fuel, jet fuel A, lubricants, brake fluid, hydraulic fluid).  

 Prestone 11 Antifreeze.  

 Propane.  

 Puncture Seal Tire Inflator.  

 Safety Fuses.  

 Starter Fluid.  

 Sulfur Hexaflouride (within the circuit breakers in the substations).  

 Wagner Brake Fluid.  

 WD-40.  

 ZEP (safety solvent).  

 ZIP (1,1,1-tricholorethane). 

Use, storage, and disposal of hazardous materials are regulated by numerous local, state, and federal laws.  
Existing laws the Project proponent are required to comply with include, but are not limited to, local 
emergency planning laws and programs; U.S. Department of Transportation regulations related to the 
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transport of hazardous substances; the Resource Conservation and Recovery Act, Toxic Substances Control 
Act; Comprehensive Environmental Response, Compensation and Liability Act; Superfund Amendments and 
Reauthorization Act; Emergency Planning and Community Right-to-Know Act; Clean Water Act; Clear Air 
Act; and 40 CFR 260-302.  To reduce potential effects to public health and safety from the use of hazardous 
materials, the Project proponent proposes the design features described in Appendix A.  

In addition to the potential for improper storage, use, and disposal of hazardous materials, unknown 
contamination could be present within the boundaries of the proposed transmission line ROW, access roads, 
interconnection stations, or substation sites due to past and current land use activities.  While land uses within 
the Project Area indicate a low probability of hazardous materials discovery during construction, and while no 
site with known or potential hazardous materials contamination registered within DEQ’s ECSI database 
would be disturbed by the Project, a small possibility remains contaminated sites could be discovered during 
construction of the Project.   

Disturbance of contaminated sites during construction could result in the mobilization of contaminants 
currently in the soil, resulting in the potential exposure of workers or the public or both to hazardous materials 
at levels in excess of those permitted by the Federal Occupational Safety and Health Administration (OSHA) 
in Title 29 CFR Part 1910.  To reduce potential effects to public health and safety from discovery of 
hazardous materials during construction, the Project proponent proposes the design features described in 
Appendix A. 

Future installation of the second 115-kV circuit would not require additional ROW, access roads, or new 
permanent features outside of areas already affected by installation of the initial 115-kV line.  The effects 
from installation of the second circuit would be similar to those described above and would be associated 
primarily with the use of temporary laydown areas, pulling/tensioning sites, and the installation of temporary 
guard structures.  Installation of the second 115-kV line would require equipment upgrades at the 
interconnection station adjacent to the HEC 115-kV line to accommodate the second circuit. 

MITIGATION 

In addition to the design features described in Appendix A, the following mitigation measures are 
recommended: 

 In the event of an accident release of hazardous materials or waste into the environment, the Project 
proponent would document the event, investigate the root cause, take appropriate corrective actions, and 
report on the characterization of the resulting environmental health or safety effects.  Documentation of 
the event would be provided to BLM or USFWS (depending upon the location of the accidental release) 
and other appropriate local, state, and federal agencies. 

 If visual evidence of contamination appears during grading or excavation, the material would be 
characterized and appropriate measures taken to protect human health and the environment before work 
would be permitted to continue.  All local, state, and federal requirements for sampling and testing, and 
subsequent removal, transport, and disposal of hazardous materials would be observed. 

 Contaminated soil or groundwater determined to be hazardous waste would be removed by personnel 
trained through the OSHA recommended 40-hour safety program (29CFR1910.120) with an approved 
plan for groundwater extractions, soil excavation, control of contaminant releases to the air, and off-site 
transport or on-site treatment. 
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Electric and Magnetic Fields 

PERMANENT EFFECTS 

Possible effects associated with the interaction of EMF from transmission lines with people on and near a 
right-of-way fall into two categories:  short-term effects that can be perceived and may represent a nuisance, 
and possible long-term health effects.  Only short-term effects are discussed here.  The issue of whether long-
term health effects are associated with transmission-line fields is controversial.  In recent years, considerable 
research on possible biological effects of EMF has been conducted.  A review of these studies and their 
implications for health-related effects is provided in a separate technical report for the environmental 
assessment of the proposed North Steens transmission line (Exponent, 2009). 

ELECTRIC FIELDS:  SHORT-TERM EFFECTS 

Short-term effects from transmission-line electric fields are associated with perception of induced 
currents and voltages or perception of the field.  Induced current or spark discharge shocks can be 
experienced under certain conditions when a person contacts objects in an electric field.  Such effects 
occur in the fields associated with transmission lines that have voltages of 230-kV or higher.  These 
effects could occur infrequently under the proposed North Steens transmission line.   

Steady-state currents are those that flow continuously after a person contacts an object and provides a 
path to ground for the induced current.  The amplitude of the steady-state current depends on the 
induced current to the object in question and on the grounding path.  The magnitude of the induced 
current to vehicles and objects under the proposed line will depend on the electric-field strength and 
the size and shape of the object.  When an object is electrically grounded, the voltage on the object is 
reduced to zero, and it is not a source of current or voltage shocks.  If the object is poorly grounded or 
not grounded at all, then it acquires some voltage relative to earth and is a possible source of current 
or voltage shocks.   

The responses of persons to steady-state current shocks have been extensively studied, and levels of 
response documented (Keesey and Letcher, 1969; IEEE, 1978).  Primary shocks are those that can 
result in direct physiological harm.  Such shocks will not be possible from induced currents under the 
existing or proposed lines, because clearances above ground required by the NESC preclude such 
shocks from large vehicles and grounding practices eliminate large stationary objects as sources of 
such shocks.   

Secondary shocks are defined as those that could cause an involuntary and potentially harmful 
movement, but no direct physiological harm.  Secondary shocks could occur under the proposed line 
when making contact with ungrounded conducting objects such as large vehicles or equipment.  
However, such occurrences are anticipated to be very infrequent, especially during Phase I with the 
lower fields under the 115-kV line.  Even the infrequent shocks under the 230-kV line during Phases 
II and III are most likely to be below the nuisance level.  Induced currents would not be perceived off 
the right-of-way.   

Induced currents are always present in electric fields under transmission lines and will be present near 
the proposed line.  A booklet is available from BPA describing how to live and work safely near 
transmission lines (USDOE, 2007).  It describes safe practices for installation and maintenance of 
irrigation systems, underground pipes and cables, and fences on or near the right-of-way.  For 
example, during initial construction, metal objects, such as fences, that are located on the right-of-
way can be grounded to eliminate them as sources of induced current and voltage shocks.  Multiple 
grounding points are used to provide redundant paths for induced current flow.  After construction, 
prompt response to complaints and installation or repair of appropriate grounding can also mitigate 
nuisance shocks. 
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Unlike fences or buildings, mobile objects such as vehicles and farm machinery cannot be grounded 
permanently.  Limiting the possibility of induced currents from such objects to persons is 
accomplished in several ways.  First, required clearances for above-ground conductors tend to limit 
field strengths to levels that do not represent a hazard or nuisance.  The NESC (IEEE, 2002) requires 
that, for lines with voltage exceeding 98 kV line-to-ground (170 kV line-to-line), sufficient conductor 
clearance be maintained to limit the induced short-circuit current in the largest anticipated vehicle 
under the line to 5 milliamperes (mA) or less.  The proposed line will be designed and operated to be 
in compliance with the NESC. 

For the proposed line, conductor clearances (50°C) would be at least 32.25 ft. (9.8 m) over road 
crossings along the route, resulting in a maximum field of 2.1 kV/m or less at the 3.28 ft. (1 m) height 
for all phases.  The largest truck allowed on roads in Oregon without a special permit is 14 ft. high by 
8.5 ft. wide by 75 ft. long (4.3 x 2.6 x 22.9 m).  The induced currents to such a vehicle oriented 
perpendicular to the line in a maximum field of 2.1 kV/m (at 3.28-ft. height) would be less than 2.1 
mA (Reilly, 1979).  

For smaller trucks, the maximum induced currents for perpendicular orientation to the proposed line 
would be less than this value.  (Larger special-permitted trucks, such as triple trailers, can be up to 
105 feet in length.  However, because they average the field over such a long distance, the maximum 
induced current to a 105-ft. vehicle oriented perpendicular to the line at a road crossing would be less 
than that for the 75-foot truck.) These large vehicles are not anticipated to be off highways on the 
right-of-way or oriented parallel and directly under the proposed line.  Thus, the NESC 5-mA 
criterion would be met for road crossings of the proposed line during all phases of operation.  Line 
clearances would also be in accordance with the NESC over other areas, such as railroads, orchards 
and water suitable for sailboating, where additional clearance might be required.  

The computed induced currents at road crossings are for worst-case conditions that occur rarely.  
Several factors tend to reduce the levels of induced current shocks from vehicles at road crossings and 
elsewhere:   

 Activities are distributed over the whole right-of-way, and only a small percentage of time is 
spent in areas where the field is at or close to the maximum value. 

 At road crossings, vehicles are aligned perpendicular to the conductors, resulting in a 
substantial reduction in induced current. 

 The conductor clearance at road crossings may not be at minimum values because of lower 
conductor temperatures and/or location of the road crossing away from midspan. 

 The largest vehicles are permitted only on certain highways.   

 Off-road vehicles are in contact with soil or vegetation, which reduces shock currents 
substantially. 

Induced voltages occur on objects, such as vehicles, in an electric field where there is an inadequate 
electrical ground.  If the voltage is sufficiently high, then a spark discharge shock can occur as contact 
is made with the object.  Such shocks are similar to "carpet" shocks that occur, for example, when a 
person touches a doorknob after walking across a carpet on a dry day.  The number and severity of 
spark discharge shocks depend on electric-field strength and generally of concern under lines with 
voltages of 345-kV or higher.  Nuisance shocks, which are primarily spark discharges, are not 
anticipated to be a present under the proposed line.   
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In electric fields higher than those that would occur under the proposed line, it is theoretically 
possible for a spark discharge from the induced voltage on a large vehicle to ignite gasoline vapor 
during refueling.  The probability for exactly the right conditions for ignition to occur is extremely 
remote.  Even so, some utilities, including BPA, recommend that vehicles should not be refueled 
under the transmission lines unless specific precautions are taken to ground the vehicle and the 
fueling source (USDOE, 2007).   

Under certain conditions, the electric field can be perceived through hair movement on an upraised 
hand or arm of a person standing on the ground under high-voltage transmission lines.  The median 
field for perception in this manner was 7 kV/m for 136 persons; only about 12% could perceive fields 
of 2 kV/m or less (Deno and Zaffanella, 1982).  In limited areas under the conductors at midspan 
during Phase II operation, the fields at ground level would exceed the levels where field perception 
can occur.  However it is very unlikely that field perception would be common under the proposed 
line because fields would generally be below the perception level.  Where vegetation provides 
shielding, the field would not be perceived. 

Conductive shielding reduces both the electric field and induced effects such as shocks.  Persons 
inside a vehicle cab or canopy are shielded from the electric field.  Similarly, a row of trees or a 
lower-voltage distribution line reduces the field on the ground in the vicinity.  Metal pipes, wiring, 
and other conductors in a residence or building shield the interior from the transmission-line electric 
field. 

The electric fields from the proposed line would be comparable to or less than those from existing 
230-kV lines in the project area and elsewhere.  Potential impacts of electric fields can be mitigated 
through grounding policies and adherence to the NESC.  Worst-case levels are used for safety 
analyses but, in practice, induced currents and voltages are reduced considerably by unintentional 
grounding.  Shielding by conducting objects, such as vehicles and vegetation, also reduces the 
potential for electric-field effects. 

CALCULATED VALUES OF ELECTRIC FIELDS 

Table 3.15-3 shows the calculated maximum and average values of electric field at 3.28 ft. (1 m) 
above ground for the proposed North Steens transmission lines operated at maximum voltages.  The 
peak value on the right-of-way and the value at the edge of the right-of-way are given for the 
proposed lines at minimum conductor clearance and at the estimated average clearance over a span.  
Figure 3.15-1 shows lateral profiles for the electric field from the proposed line at the minimum 
(32.25 ft.) and average (38.4 ft.) line heights.   

The calculated peak electric field expected on the right-of-way of the proposed Phase I line is 1.3 
kV/m.  During Phases II and III, the peak electric fields on the right-of-way will increase to 2.1 and 
1.8 kV/m, respectively.  For average clearance, the peak field for Phase I would be 1.0 kV/m and for 
Phases II and III it would be 1.5 kV/m or less.  As shown in Figure 3.15-1, the peak values would be 
present only at locations directly under the line, near mid-span, where the conductors are at the 
minimum clearance.  The conditions of minimum conductor clearance at maximum current and 
maximum voltage occur very infrequently.  The calculated peak levels are rarely reached under real-
life conditions, because the actual line height is generally above the minimum value used in the 
computer model, because the actual voltage is below the maximum value used in the model, and 
because vegetation within and near the edge of the right-of-way tends to shield the field at ground 
level.  Maximum electric fields on existing 230-kV corridors are typically 2.5 to 3 kV/m.  On 500-kV 
transmission line corridors, the maximum electric fields range from 7 to 9 kV/m. 
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The largest value expected at the edge of the right-of-way with 230-kV operation would be about 0.1 
kV/m, occurring for average conductor heights.  Fields with the edge of the right-of-way adjacent to a 
115-kV line (Phases I and II) are less than this as shown in Table 3.15-3 and Figure 3.15-1. 

The electric fields from the proposed transmission line would meet the ACGIH, ICNIRP, and IEEE 
standards, provided wearers of pacemakers and similar medical-assist devices are discouraged from 
unshielded right-of-way use.  (A passenger in an automobile under the line would be shielded from 
the electric field.) The electric fields present on the right-of-way could induce currents in ungrounded 
vehicles that exceeded the ICNIRP and IEEE levels of 0.5 mA.  The estimated peak electric fields on 
the right-of-way of the proposed transmission line would meet the limits of all states and the BPA 
electric field criteria (see Table 3.15-2).  The edge-of-right-of-way electric fields from the proposed 
line would be below the edge-of-right-of-way limits set by all states. 

 

Table 3.15-3 Calculated Peak and Edge of Right-of-Way (ROW) Electric Fields for the Proposed North 
Steens Transmission Line Operated at Maximum Voltage 

Phase 

Electric Field, kV/M 

I II III 

Field1 Maximum Average Maximum Average Maximum Average 

Peak on ROW 1.3 1.0 2.1 1.5 1.8 1.2 

At Edge of ROW2 0.02, 0.04 0.3, 0.02 0.05, 0.04 0.05, 0.08 0.05 0.09 

1 Maximum = Maximum voltage and minimum clearance; Average = Maximum voltage and average clearance. 

2 Fields at west edge of right-of-way adjacent to the Phase I circuit are given first.  

 

MAGNETIC FIELDS:  SHORT-TERM EFFECTS 

Magnetic fields associated with transmission and distribution systems can induce voltage and current 
in long conducting objects that are parallel to the transmission line.  As with electric-field induction, 
these induced voltages and currents are a potential source of shocks.  A fence, irrigation pipe, 
pipeline, electrical distribution line, or telephone line forms a conducting loop when it is grounded at 
both ends.  The earth forms the other portion of the loop.  The magnetic field from a transmission line 
can induce a current to flow in such a loop if it is oriented parallel to the line.  If only one end of the 
fence is grounded, then an induced voltage appears across the open end of the loop.  The possibility 
for a shock exists if a person closes the loop at the open end by contacting both the ground and the 
conductor.  The magnitude of this potential shock depends on the following factors:  the magnitude of 
the field; the length of the object (the longer the object, the larger the induced voltage); the orientation 
of the object with respect to the transmission line (parallel as opposed to perpendicular, where no 
induction would occur); and the amount of electrical resistance in the loop (high resistance limits the 
current flow). 

Magnetically induced currents from power lines have been investigated for many years; calculation 
methods and mitigating measures are available.  A comprehensive study of gas pipelines near 
transmission lines developed prediction methods and mitigation techniques specifically for induced 
voltages on pipelines (Dabkowski and Taflove, 1979; Taflove and Dabkowski, 1979).  Similar 
techniques and procedures are available for irrigation pipes and fences.  Grounding policies employed 
by utilities for long fences reduce the potential magnitude of induced voltage. 

The magnitude of the coupling with both pipes and fences is very dependent on the electrical 
unbalance (unequal currents) among the three phases of the line.  Thus, a distribution line where a 
phase outage may go unnoticed for long periods of time can represent a larger source of induced 
currents than a transmission line where the loads are well-balanced (Jaffa and Stewart, 1981). 
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a) Phases I and II 

 

b) Phase II 

Figure 3.15-1: Calculated maximum and average electric-field profiles for the proposed North Steens 
transmission line: a) Phases I and II; b) Phase III.  Line configurations are described in  
Table 3.15-5.  
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Knowledge of the phenomenon, grounding practices, and the availability of mitigation measures 
mean that magnetic-induction effects from the proposed transmission line would be minimized.   

Magnetic fields from transmission and distribution facilities can interfere with certain electronic 
equipment.  Magnetic fields can cause distortion of the image on older style VDTs and computer 
monitors that employ cathode-ray tubes.  This can occur in fields as low as 10 mG, depending on the 
type and size of the monitor (Baishiki et al., 1990; Banfai et al., 2000).  Generally, the problem arose 
when computer monitors were in use near electrical distribution facilities in large office buildings.  
Display devices using flat-panel technologies, such as liquid-crystal or plasma displays are not 
affected.   

Interference from magnetic fields can be eliminated by shielding the affected device or moving it to 
an area with lower fields.  Interference from 60-Hz fields with computers and control circuits in 
vehicles and other equipment is not anticipated at the field levels found under and near the proposed 
230-kV transmission line. 

The magnetic fields from the proposed line will be comparable to those from existing 230-kV lines in 
the area of the proposed line and elsewhere in Oregon. 

CALCULATED VALUES FOR MAGNETIC FIELDS 

Table 3.15-4 gives the calculated values of the magnetic field at 3.28 ft. (1 m) height for the proposed 
North Steens transmission line.  Field values on the right-of-way and at the edge of the right-of-way 
are given for projected maximum currents, for minimum and average conductor clearances.  The 
maximum and average currents for the three phases of the North Steens line are given in Table 3.15-
5, along with the phasing of the two circuits.   

The actual magnetic-field levels would vary, as currents on the lines change daily and seasonally and 
as ambient temperature changes.  Average currents over the year would be about 35% of the 
maximum values.  The maximum levels shown in the figures represent the highest magnetic fields 
expected for the proposed North Steens line.  Average fields over a year would be considerably 
reduced from the peak values, as a result of reduced average currents and increased clearances above 
the minimum value. 

Figure 3.15-1 shows lateral profiles of the magnetic field under maximum current and minimum 
clearance conditions for the three phases of the proposed transmission line.  A field profile for 
average height under average current conditions is also included in Figure 3.15-1.   

For the proposed line during Phase I, the maximum calculated magnetic field on the right-of-way is 
52 mG for the maximum current of 500 A and a minimum conductor height of 32.25 ft. (9.8 m).  The 
maximum field would decrease for increased conductor clearance.  For the average conductor height 
of 38.4 ft. (11.7 m), the maximum field would be 14 mG.  During Phases II the maximum field would 
be 93 mG and during Phase III, 97 mG. 

For maximum current and minimum clearance conditions during Phase I, the calculated magnetic 
fields at the edges of the 150-foot (45.7-m) right-of-way are 15 and 9 mG for the west and east sides 
of the right-of-way, respectively.  For average current and conductor height during Phase I the fields 
at the edge of the right-of-way are 5 mG on the west side of the line and 3 mG on the east side.  
Under average conditions, the edge-of-right-of-way values during Phase II would be 2 and 7 mG, 
while during Phase III the values would be 4 and 8 mG.s 

The magnetic fields from the proposed line would be below the ACGIH occupational limits, and well 
as below those of ICNIRP and IEEE for occupational and public exposures.  The magnetic field at the 
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edge of the right-of-way from the proposed line would be below the regulatory levels of states where 
such regulations exist. 

Table 3.15-4 Calculated Peak and Edge of Right-of-Way (ROW) Magnetic Fields for the Proposed North 
Steens Transmission Line Operated at Maximum Voltage 

Phase 

Magnetic Field, mG 

I II III 

Field1 Maximum Average Maximum Average Maximum Average 

Peak on ROW 52 14 93 23 97 25 

At Edge of ROW2 15, 9 5, 3 7, 21 2, 7 12, 25 4, 8 

1 Maximum = Maximum voltage and minimum clearance; Average = Maximum voltage and average clearance. 

2 Fields at west edge of right-of-way adjacent to the Phase I circuit are given first.  

 

Table 3.15-5 Physical and Electrical Characteristics of the Proposed North Steens Double-Circuit 
Transmission-Line.  (See Figure 3.15-1 for drawing of tower) 

Phase I II III 

Circuit West East West East West East 

Voltage1, kV 121.7 – 121.7 241.5 241.5 241.5 

Current, A  
Maximum/average 

500/175 – 500/175 1000/350 261/91 1000/350 

Electric phasing 
A 
B 
C 

– A 
B 
C 

C 
B 
A 

A 
B 
C 

C 
B 
A 

Clearance, ft. 

Minimum/Average2 
32.25/38.4 32.25/38.4 32.25/38.4 32.25/38.4 32.25/38.4 32.25/38.4 

Tower configuration 
Vertical Single 

Circuit 
Vertical Double 

Circuit 
Vertical Double 

Circuit 
Vertical Single 

Circuit 
Vertical Double 

Circuit 
Vertical Double 

Circuit 

Phase spacing, ft.3 16V 24H, 16 V 24H, 16 V 16V 24H, 16 V 24H, 16 V 

Conductor diameter, in 1.545 1.545 1.545 1.545 1.545 1.545 

1  Maximum and average voltage assumed to be the same. 

2  Average voltage and average clearance used for corona calculations. 

3  H = horizontal spacing, feet;  V = vertical spacing, feet  

SUMMARY 

Electric and magnetic fields from the proposed transmission line have been characterized using well-
known techniques accepted within the scientific and engineering community.  The expected electric-
field levels from the proposed line at minimum design clearance would be comparable to those from 
existing 115-kV and 230-kV lines in Oregon, and elsewhere.  The expected magnetic-field levels 
from the proposed line would also be comparable to those from other 115-kV and 230-kV lines in 
Oregon, and elsewhere. 

When the proposed line is operated at 115-kV, the peak electric field expected on the right-of-way 
would be 1.3 kV/m and the maximum value at the edge of the right-of-way would be about 0.3 kV/m.  
When operated at 230-kV, the maximum field values would be 2.1 kV/m on the right-of-way and 0.1 
kV/m at the edge.  The same maximum field values apply to road crossings for the two operating 
voltages.   
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For the single circuit Phase I 115-kV operation the peak magnetic field on the right-of-way would be 
a maximum of 52 mG and an average value of 14 mG.  At the edge of the right-of-way during Phase 
I, the largest fields would occur at the west edge with a maximum of 15 mG and an average value of 
5 mG.  For double circuit operation with maximum current the peak fields on the right-of-way would 
be 93 mG for Phase II and 97 mG for Phase III.  On average the peak magnetic field would be about 
one fourth the maximum value.  During double circuit operation the largest fields would occur at the 
east edge of the right-of-way, where the maximum would be 21 mG during Phase II and 25 mG 
during Phase III.  Average values at the edge of the right-of-way during double-circuit operation 
would be about one third of the maximum values.   

The electric fields from the proposed line would meet regulatory limits for public exposure in Oregon 
and all other states that have limits and would meet the regulatory limits or guidelines for peak fields 
established by national and international guideline setting organizations.  The magnetic fields from 
the proposed line would be within the regulatory limits of the two states that have established them 
and within guidelines for public exposure established by ICNIRP and IEEE.  The state of Oregon 
does not have limits for magnetic fields from transmission lines.   

Short-term effects from transmission-line fields are well understood and can be mitigated.  Nuisance 
shocks arising from electric-field induced currents and voltages could be perceivable on the right-of-
way of the proposed line.  Such occurrences are anticipated to be rare.  It is common practice to 
ground permanent conducting objects during and after construction to mitigate against such 
occurrences. 

TEMPORARY EFFECTS 

EMF would be primarily be generated by operation of the proposed North Steens 230-kV transmission line; 
these effects are discussed under the Permanent Effects subheader above.  Equipment used during 
construction of the proposed Project would not surpass general guidelines for EMF exposure that have been 
established for occupational and public exposure by national and international organizations (see the Affected 
Environment discussion for EMF above); therefore, no project design features or mitigation measures are 
proposed to reduce temporary effects.   

South Diamond Lane Route Option   

FIRE HAZARDS 

The potential fire hazards associated with the South Diamond Lane Route Option would be identical to those 
described for Alternatives B.  The design features specified in Appendix A would be utilized, and the same 
mitigation measures described for Alternative B would be implemented to address permanent and temporary 
fire hazards associated with the South Diamond Lane Route Option. 

HAZARDOUS MATERIALS 

The potential hazardous materials effects associated with this route option would be identical to those 
described for Alternatives B.  The same design features and mitigation measures described for Alternative B 
would be implemented under the South Diamond Lane Route Option. 

ELECTRIC AND MAGNETIC FIELDS 

For the purposes of assessing EMF effects, effects from the South Diamond Lane Route Option would be 
identical to Alternative B, since the transmission line design and operating characteristics would be the same 
for both. 
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Hog Wallow Route Option 

FIRE HAZARDS 

The potential fire hazards associated with the Hog Wallow Route Option would be the same as described for 
Alternative B, as would be the proposed design features and mitigation measures. 

HAZARDOUS MATERIALS 

The potential hazardous materials effects for this route option would be the same as described for Alternative 
B, as would be the proposed design features and mitigation measures. 

ELECTRIC AND MAGNETIC FIELDS  

For the purposes of assessing EMF effects, effects from the Hog Wallow Route Option would be identical to 
Alternative B, since the transmission line design and operating characteristics would be the same for both. 

115-kV Transmission Line Option 

FIRE HAZARDS 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described for Alternative B – West Route, the South Diamond Lane, 
and Hog Wallow Route Options.  The only difference between the 115-kV Transmission Line Option and the 
others described above is the full build-out of this design option would have a single 115-kV circuit.  The line 
location, pole heights, pole spacing, ROW widths, construction methods, interconnection points, and access 
requirements would be the same as for Alternative B and the route options described above.  The only notable 
differences between this design option and the others would be this option would not involve a second round 
of construction to upgrade the line to 230 kV, nor would equipment upgrades be required at the 
interconnection station adjacent to the HEC line to accommodate the 230-kV upgrade.  This option would 
have fewer temporary construction related fire hazards (such as sparks from construction equipment) 
compared to Alternative B and the other route options because the second round of construction would not be 
required.  Ongoing operations and maintenance activities would be the same as described for Alternative B 
and the route options described above.  The mitigation measures described for Alternative B would also apply 
to the 115-kV Transmission Line Option. 

HAZARDOUS MATERIALS 

The permanent and temporary effects of the 115-kV Transmission Line Option would be similar to those 
described for Alternative B and the two route options.  However, this option would have lower overall 
temporary construction-related public health and safety effects associated with hazardous materials usage 
because only one round of construction would be required to install the single 115-kV circuit.  Ongoing O&M 
activities would be the same as described for Alternative B and the two route options.  The same mitigation 
measures described for Alternative B would apply to the 115-kV Transmission Line Option. 

ELECTRIC AND MAGNETIC FIELDS 

When the proposed line is operated at 115-kV, the peak electric field expected on the right-of-way would be 
1.3 kV/m and the maximum value at the edge of the right-of-way would be about 0.3 kV/m.  This is less than 
the maximum field values of 2.1 kV/m on the right-of-way and 0.1 kV/m at the edge which would be 
generated if the Project were built out to 230-kV.  The same maximum field values apply to road crossings for 
the two operating voltages.   
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For the single circuit Phase I 115-kV operation the peak magnetic field on the right-of-way would be a 
maximum of 52 mG and an average value of 14 mG.  At the edge of the right-of-way during Phase I, the 
largest fields would occur at the west edge with a maximum of 15 mG and an average value of 5 mG.  These 
values are less than would occur under development of the full 230 k-V, where the maximum current for peak 
fields on the right-of-way would be 93 mG for Phase II and 97 mG for Phase III.  On average the peak 
magnetic field under double circuit operation would be about one fourth the maximum value.  During double 
circuit operation the largest fields would occur at the east edge of the right-of-way, where the maximum 
would be 21 mG during Phase II and 25 mG during Phase III.  Average values at the edge of the right-of-way 
during double-circuit operation would be about one third of the maximum values.   

3.15.3.4 Alternative C – North Route 

Fire Hazards 

PERMANENT EFFECTS 

The potential fire hazards associated with Alternative C would be the same as described for Alternative B.  
The same design features would be utilized, and the same mitigation measures would be implemented to 
reduce potential fire hazards.   

TEMPORARY EFFECTS 

As described previously for Alternative B, construction activities could increase the risk of fire unless 
precautionary measures would be taken.  The same design features described in Appendix A would be utilized 
to reduce fire risk. 

Future Construction Phase – Upgrade to 230-kV 

Future installation of the second 115-kV circuit would not require additional ROW, access roads, or new 
permanent features outside of areas already affected by installation of the initial 115-kV line.  The effects 
from installation of the second circuit would be similar to those described above and would be associated 
primarily with the use of temporary laydown areas, pulling/tensioning sites, and the installation of temporary 
guard structures.  Installation of the second 115-kV line would require equipment upgrades at the 
interconnection station adjacent to the HEC 115-kV line to accommodate the second circuit. 

MITIGATION 

The proposed design features described would ensure that permanent and temporary effects to public health 
and safety related to fire hazards would be minimized; therefore, no additional mitigation measures would be 
proposed.   

HAZARDOUS MATERIALS 

The Project features, effects, and mitigation for Alternative C would be the same as described for Alternative 
B. 

ELECTRIC AND MAGNETIC FIELDS  

For the purposes of assessing EMF effects, effects from Alternative C would be identical to Alternative B, 
since the transmission line design and operating characteristics would be the same for both. 
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115-kV Transmission Line Option 

FIRE HAZARDS 

The only difference between the 115-kV Transmission Line Option and Alternative C is the full build-out of 
this design option would have a single 115-kV circuit.  The line location, pole heights, pole spacing, ROW 
widths, construction methods, interconnection points, and access requirements would be the same as for 
Alternative C.  The only notable differences between this design option and Alternative C is this option would 
not involve a second round of construction to upgrade the line to 230-kV, nor would equipment upgrades be 
required at the interconnection station adjacent to the HEC 115-kV line near Crane to accommodate the 
upgrade to 230-kV.  This option would have lower overall temporary construction related fire hazards, such 
as sparks from equipment, compared to Alternative C because the second round of construction would not be 
required.  Ongoing operations and maintenance activities would be the same as described for Alternative C.  
The same design features intended to reduce fire hazards for Alternative C would also apply to the 115-kV 
Transmission Line Option. 

HAZARDOUS MATERIALS 

The permanent and temporary effects of the 115-kV Transmission Line Option would be similar to 
Alternative C.  However, this option would have lower overall temporary construction related public health 
and safety effects from hazardous materials usage because only one round of construction would be required 
to install the single 115-kV circuit.  Ongoing operations and maintenance activities would be the same as 
described for Alternative C and the same design features intended to reduce the potential for hazardous 
materials effects described for Alternative C would also apply to the 115-kV Transmission Line Option. 

ELECTRIC AND MAGNETIC FIELDS  

When the proposed line is operated at 115-kV, the peak electric field expected on the right-of-way would be 
1.3 kV/m and the maximum value at the edge of the right-of-way would be about 0.3 kV/m.  This is less than 
the maximum field values of 2.1 kV/m on the right-of-way and 0.1 kV/m at the edge which would be 
generated if the Project were built out to 230-kV.  The same maximum field values apply to road crossings for 
the two operating voltages.   

For the single circuit Phase I 115-kV operation the peak magnetic field on the right-of-way would be a 
maximum of 52 mG and an average value of 14 mG.  At the edge of the right-of-way during Phase I, the 
largest fields would occur at the west edge with a maximum of 15 mG and an average value of 5 mG.  These 
values are less than would occur under development of the full 230 k-V, where the maximum current for peak 
fields on the right-of-way would be 93 mG for Phase II and 97 mG for Phase III.  On average the peak 
magnetic field under double circuit operation would be about one fourth the maximum value.  During double 
circuit operation the largest fields would occur at the east edge of the right-of-way, where the maximum 
would be 21 mG during Phase II and 25 mG during Phase III.  Average values at the edge of the right-of-way 
during double-circuit operation would be about one third of the maximum values.   

3.15.3.5 Residual Effects after Mitigation 

There would be no anticipated residual effects to public health and saftey after mitigation measure have been 
implemented.   
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3.15.3.6 Summary Comparison of Alternatives 

The effects to public health and safety from development of the Echanis wind development, primary access 
road, and each alternative is summarized in Table 3.15-6.  The table includes the effect to health and safety 
along the primary access road to Echanis in addition to effects from each alternative. 

Table 3.15-6 Summary of Effects - Public Health and Safety 

   Alternative B  

Component 
Alternative A –  

No Action Echanis 
West Route 

(Proposed Action) 
S. Diamond Lane – 

Route Option 
Hog Wallow – 
Route Option 

Alternative C –  
North Route 

Fire Hazards Under No Action 
the Echanis site 
would remain 
undeveloped and 
would continue to 
be used for 
livestock grazing.   

No new fire 
hazards would be 
introduced to the 
Project Area. 

While unlikely, a potential 
fire risk from malfunction 
of the wind turbine 
generators and 
transformers exists.   

Risk of fire during 
construction could occur 
if sparks from equipment 
used during construction 
make contact with 
combustible material.   

 

It is theoretically possible 
that an energized phase 
conductor could cause a 
fire if it were to fall to the 
ground and create an 
electrical arc that could 
ignite combustible 
material; however, this is a 
very unlikely event.   

Sparks from equipment 
used during operation and 
maintenance (O&M) of the 
transmission line, 
interconnection stations, 
and substation also pose a 
risk of fire.  

Permanent effects from 
operation of the 
transmission line, 
interconnection stations, 
and substation also 
include increased risk of 
fire due to inadequate 
clearance between 
vegetative fuel loads and 
Project facilities.   

Same as  Alternative 
B - West Route 

Same as Alternative 
B - West  Route 

Same as 
Alternative B - 
West Route 

EMF No new sources 
of EMF would be 
developed or 
introduced to the 
Project Area. 

No EMFs would be 
generated by the Echanis 
Wind Energy Project  

EMFs associated with 
wind projects occur 
during the transmission 
of the energy produced 
by the turbines to the 
main electricity 
transmission grid for 
distribution.   

 

 

EMFs would meet 
regulatory limits for public 
exposure in Oregon as 
well as regulatory limits or 
guidelines for peak fields 
established by national 
and international guideline 
setting organizations.  

Magnetic fields from the 
proposed line would be 
within the regulatory limits 
of the two states that have 
established them and 
within guidelines for public 
exposure established by 
ICNIRP and IEEE. No 
project design features or 
mitigation measures are 
proposed. 

Same as  Alternative 
B - West Route 

Same as  Alternative 
B - West Route 

Same as  
Alternative B - 
West Route 
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Hazardous 
Materials 

No new sources 
of hazardous 
materials would 
developed or 
introduced to the 
Project Area. 

Potential exists for 
release of hazardous 
materials to the 
environment due to 
improper use, storage, or 
disposal of hazardous 
materials.   

An accidental release 
could contaminate 
vegetation, soil, and 
water, which could result 
in indirect effects to 
human and wildlife 
populations.     

All major components of 
the wind turbines would 
undergo routine 
maintenance which 
would involve the use of 
small amounts of 
hazardous materials, 
such as grease, 
lubricants, paint, 
corrosion control 
coatings, and glycol-
based coolants. 

 

Potential exits for release 
of toxic materials into the 
environment from improper 
use, storage, or disposal of 
these materials.  Releases 
could contaminate 
vegetation, soil, and water, 
which could result in 
indirect effects to human 
and wildlife populations.   

Use of hazardous 
materials during Project 
construction, operation, 
and maintenance would 
pose potential health and 
safety hazards to 
construction and 
maintenance workers and 
nearby residents.   

Same as  Alternative 
B - West Route 

Same as  Alternative 
B - West Route 

Same as  
Alternative B - 
West Route 
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3.16 AIR QUALITY AND CLIMATE CHANGE/GREENHOUSE GASES 

This section addresses the potential effects of Proposed Action and Alternatives on local and regional air 
quality in the United States and on global climate change.  For both criteria and greenhouse gas emissions, the 
analysis of the air quality effects of the Proposed and Alternative Actions are based on equipment 
specifications and planning estimates for construction activities.  Emissions from operation and maintenance 
of the Proposed and Alternative Actions would be very minor.  Consistent with criteria emissions estimates, 
greenhouse gas emissions are evaluated on a quantitative basis.   

3.16.1 Methodology 

Effects to air quality would result from engine exhaust and fugitive dust (particulate) emissions caused by 
operation of offroad construction equipment and onroad vehicles.  In addition to criteria pollutants, emissions 
of greenhouse gases are also estimated.  Equipment lists and work schedules were provided by the Applicant 
for the Proposed Action. 

Emission calculations were performed using the most recent (2008) emission factors published by the South 
Coast Air Quality Management District (SCAQMD)1 and EPA (2006).  For the Proposed Action, actual 
construction is expected to require about six months of planned work activities; construction could be 
distributed over a 10 month or longer period if work stoppages are required as a result of inclement weather or 
other factors.  Extending the schedule to 12 months would not affect the air quality analysis because it is 
based on maximum daily emissions (pounds per day) and total emissions (tons per year), which would remain 
unchanged. 

Air quality effects are assessed using significance thresholds established by the EPA for Prevention of 
Significant Deterioration (PSD) to air quality in attainment areas, which are listed later in Table 3.16-7.  The 
greatest potential for effects would occur during the construction activities that result in ground disturbances 
(earthmoving), which causes fugitive dust to be entrained in the wind.  Effects from inspection and 
maintenance activities during operations are assessed qualitatively, through comparison to emissions from 
construction.  As discussed in Section 3.16.2.3, General Conformity does not apply because the Proposed or 
Alternative Actions occur in a federal air quality attainment or unclassified area. 

The analysis was informed by comments from the public scoping process which occurred from July to 
September, 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to air quality and climate change: 

 Potential climate change effects: 

 Release of greenhouse gases to the atmosphere. 

 How the Project would be affected by the disruption of natural cycles (hydrology, sea level, weather 
patterns, precipitation rates, and chemical reaction rates) due to climate change. 

 Potential effects to air quality: 

 Fugitive dust particulates from construction activities and ongoing use of the roadways.  

 Identification of types of fuels proposed for use during Project construction. 

 Effects to air quality from increased traffic during Project operation. 

                                                           
1 Oregon DEQ does not publish its own emission factors; the SCAQMD offroad factors are based on federal standards pursuant to 40 CFR 89.112; 

SCAQMD onroad factors are based on 40 CFR 86 et seq. vehicle category standards. 
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 Release of VOC and NOx emissions from equipment and vehicles. 

 Mitigation or avoidance of effects to air quality and greenhouse gas emissions. 

 Regulatory compliance: 

 Project effects to criteria pollutants under the National Ambient Air Quality Standards (NAAQS), 
including ozone; visibility impairment, and air quality related values (AQRV) in the protection of any 
affected Class I Areas. 

 Disclosure of any substantial concentrations of hazardous air pollutants. 

 Protection of public health. 

3.16.2 Affected Environment 

The alternative corridors of the Proposed Action and the Alternatives would be entirely within Harney 
County.  Information regarding air quality in the affected environment was obtained from the Oregon 
Department of Environmental Quality (DEQ).  Air monitoring data collected by DEQ in Burns is considered 
representative of Harney County in general.  The locations of the transmission line corridors and wind farm 
are depicted in Figure 2.0-1of the Project Description. 

3.16.2.1 Climate 

Harney County is located in southeastern Oregon and is the largest county by land area in the state.  The 
County has a diverse landscape with forests, sagebrush, lakes, streams, deserts, and mountains.  The county is 
located at the northwestern extremity of the Great Basin.  The City of Burns (43.586°N, 119.054°W; or 
Township 23 South, Range 31 East) is the county seat at an elevation of approximately 4,200 feet above sea 
level (ASL).   

Harney County has a cool, arid climate which can be generally characterized as high desert.  Average annual 
rainfall is about 11.5 inches.  Summer highs range from 75 to 85°F and winter lows are in the range of 15 to 
25°F.  Average annual temperature is about 46°F.  Wind speeds average 8 to 9 miles per hour on an annual 
basis (WC 2009, NOAA 2008). 

3.16.2.2 Air Quality Standards 

Air quality in a given location is determined by the concentration of various pollutants in the atmosphere.  
NAAQS have been established by the U.S. Environmental Protection Agency (EPA)2.  The NAAQS represent 
maximum levels of background pollution that are considered safe, with an adequate margin of safety, to 
protect public health (primary standards) and welfare (secondary standards).  The EPA has defined six criteria 
pollutants: ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), respirable and 
fine particulate matter (PM10 and PM2.5, respectively)3, and airborne lead (Pb).  The Clean Air Act (CAA) 
allows states to adopt ambient air quality standards and other regulations as long as they are at least as 
stringent as federal standards.  The DEQ has established NAAQS as state standards for all pollutants except 
SO2, with more stringent (i.e. lower) 24-hour and annual exceedence levels for the state.  State and Federal 
ambient air quality standards are shown in Table 3.16-1.  

                                                           
2  http://www.epa.gov/air/criteria.html 
3  PM10 refers to particulate matter 10 microns or smaller in diameter; PM2.5 refers to particulate matter 2.5 microns or smaller. 
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Table 3.16-1 Ambient Air Quality Standards 

Pollutant Averaging Time 

Oregon Standards Federal Standards 

ppmv ug/m3 ppmv ug/m3 

Ozone (O3) 8-hour 0.075 147 0.075 147 

Nitrogen Dioxide (NO2) Annual 0.053 100 0.053 100 

Sulfur Dioxide (SO2) 

3-hour (secondary) 0.50 1,309 0.50 1,309 

24-hour 0.10 262 0.14 367 

Annual 0.02 52 0.03 79 

Carbon Monoxide (CO) 
1-hour 35 40,071 35 40,071 

8-hour 9 10,304 9 10,304 

Respirable Particulates (as PM10) 24-hour -- 150 -- 150 

Fine Particulates (as PM2.5) 
24-hour -- 35 -- 35 

Annual -- 15 -- 15 

Lead (Pb) 3-month (rolling) -- 0.15 -- 0.15 

Source: DEQ 2009a, EPA 2009a 

Notes: 

ppmv = parts per million by volume 

ug/m3 = micrograms per cubic meter 

For gases, ug/m3 calculated from ppmv based on molecular weight and standard conditions 

Standard Temperature 25 deg C 

Standard Molar Volume 24.465 liter/g-mole 

3.16.2.3 Attainment Status 

Areas that violate federal and/or state air quality standards are designated as nonattainment areas for the 
relevant pollutants, as opposed to areas that do comply with federal and/or state air quality standards, and 
hence are designated as attainment areas (i.e. areas that have attained compliance) for the relevant pollutants.  
Areas where insufficient data are available are designated as unclassified areas. 

The DEQ has established a State Implementation Plan (SIP) which describes how the state will comply with 
the CAA and achieve attainment with federal and/or state air quality standards; it consists of narrative, rules, 
technical documentation, and agreements that the state uses to maintain acceptable air quality and to improve 
air quality in areas with unacceptable levels of atmospheric contaminants.  Where applicable, local attainment 
plans must also be approved by the state and incorporated into the SIP4.   

A General Conformity determination is required for federally sponsored or funded actions in nonattainment 
areas or in certain maintenance areas when the total direct and indirect net emissions of nonattainment 
pollutants (or their precursors) exceed specified thresholds (Section 176(c) of the CAA Amendments of 
1990).  This regulation ensures that federal actions conform to the SIP and agency (e.g., DEQ) NAAQS 
attainment plans.  Since Harney County is either in attainment or unclassified for all pollutants, General 
Conformity does not apply to the Proposed or Alternative Actions.   

Most areas in the State of Oregon meet NAAQS, except Klamath Falls and Oakridge which currently violate 
the daily PM2.5 standard.  Lakeview and Burns are also exceeding the PM2.5 standard and may violate it when 
three years of federal reference data are collected at the end of 2009, and have been validated and analyzed 

                                                           
4  Harney County has no local attainment plans; authority is exercised by the state.  
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(which can take as much as a year to do).  Table 3.16-2 lists the attainment status of Harney County for each 
of the criteria pollutants (DEQ 2008b). 

Table 3.16-2 Attainment Status Summary – Harney County 

Criteria Pollutant Federal Designation 

Ozone (O3) (8-hour)* Attainment 

Nitrogen Dioxide (NO2) Attainment 

Sulfur Dioxide (SO2) Attainment 

Carbon Monoxide (CO) Attainment 

Particulates (as PM10) Attainment 

Particulates (as PM2.5) Unclassified*** 

Lead (Pb)** Attainment 

Source: DEQ 2009b 

Notes: 

* The 0.08 ppmv federal 8-hour ozone standard applied until 2008; 0.075 ppmv thereafter 

** The 1.5 ug/m3 federal quarterly lead standard applied until 2008; 0.015 ug/m3 rolling 3-month average thereafter 

*** “Burns [Harney County] is in danger of violating the standard when three years of federal reference method (FRM) data are collected.  FRM monitoring data is the official data used for 
attainment designation” (DEQ 2009a). 

3.16.2.4 Sources of Air Pollutants 

Although industry is a source of some air pollution in Oregon, it accounts for less than 15 percent of most 
types of criteria pollutants.  Industry emissions are lower because the 1990 Clean Air Act Amendments forced 
the installation of pollution control devices such as bag houses and the development of pollution prevention 
measures such as updating antiquated boilers or using alternative production processes.  Motor vehicles and 
woodstoves, fireplaces, and open burning are now the primary sources of man made criteria air pollution in 
Oregon.  Emissions from motor vehicles contribute to ground level ozone (smog), especially on hot summer 
days.  Woodstoves and fireplaces are a primary source of wintertime smoke (PM10 and PM2.5) levels.  Other 
major sources of pollution are from domestic activities such as gas-powered lawn mowers, paints, solvents, 
aerosol products like hairspray and air fresheners, charcoal barbeques, and outdoor burning.  Forest fires also 
are a major contributor of smoke and the U.S. Forest Service is actively using prescribed burning to reduce 
fuel in forests.  The prescribed burning also contributes to smoke but “ideally” at a far lower amount than 
wild fires (DEQ 2009a).   

Local emissions of PM10 and PM2.5 are primarily the result of fugitive dust from travel on unpaved roads, as 
well as construction and agricultural activities.  Coarser particles also may be emitted from activities that 
disturb the topsoil.  Other sources include wind-blown dust, pollen, salts, brake dust, and tire-wear.  Although 
PM2.5 is a subset of PM10, it differs from the rest of PM10.  While the majority of ambient PM10 results from 
direct emissions of the pollutant, a significant amount of the ambient PM2.5 results from chemical 
transformation (i.e. chemical reactions) of precursors and condensing of gaseous pollutants in the atmosphere.  
Other than direct PM2.5 emissions, the key pollutants contributing to PM2.5 concentrations in the atmosphere 
are SO2, NOX, VOCs, and ammonia (CARB 2005). 

3.16.2.5 Ambient Air Quality 

The DEQ ambient air monitoring station closest to the Proposed Action is located in Burns, approximately 40 
miles (64 km) north-northwest of the Project Area.  Presently, the Burns monitoring station measures only 
PM2.5 by Federal Reference Method (FRM), although in the past it measured PM10.  Tables 3.16-3 and 3.16-4 
summarize validated annual and 24-hour air quality data collected at Burns during the 11-year period from 
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1998 through 2008 (inclusive).  The tables also indicate the number of days in any given year in which 24-
hour standards were exceeded for PM10 and PM2.5 as applicable. 

Table 3.16-3 Ambient Air Quality in Project Vicinity - Monitored PM10 

Year 

Sample Exceedence Annual Mean 24-Hour Max 

days days ug/m3 ug/m3 

1998 170 0 24.7 81 

1999 144 0 25.2 62 

2000 145 0 21.9 54 

2001 116 0 20.8 64 

2002 107 0 24.1 136 

2003 56 0 17.4 38 

2004 55 0 18.4 52 

2005 30 0 * * 

2006 32 0 * * 

Source: DEQ 2009a 

Notes: 

ug/m3 = micrograms per cubic meter 

PM10 monitoring in Burns (Harney County) ceased in 2007 

* insufficient number of samples collected for statistical analysis by DEQ 

 

Table 3.16-4 Ambient Air Quality in Project Vicinity - Monitored PM2.5 

Year 

Sample Exceedence Annual Mean 24-Hour Max 

days days* ug/m3 ug/m3 

2000 44 38 9.3 38 

2001 60 31 9.1 39 

2002 54 30 9.7 36 

2003 ** ** ** ** 

2004 ** ** ** ** 

2005 ** ** ** ** 

2006 ** ** ** ** 

2007 58 36 9.5 37 

2008 54 36 11.2 41 

Source: DEQ 2009a 

Notes: 

ug/m3 = micrograms per cubic meter 

PM2.5 monitoring in Burns (Harney County) commenced in 2000 

per 2006 daily standard of 35 ug/m3 (was 65 ug/m3), 98th percentile 

** no complete data available from DEQ for 2003-06; Federal Reference Method (FRM) monitoring commenced in 2007 

3.16.2.6 Odors 

The Proposed and Alternative Actions are in a relatively remote high desert area with a small population and 
no typical sources of odors other than dispersed livestock operations.  There is no record of offensive 
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(nuisance) odors reported in the vicinity of the Proposed or Alternative Actions pursuant to DEQ Rule 340-
208-0300, Nuisance Prohibited. 

3.16.2.7 Sensitive Receptors 

Sensitive receptors are those populations that are more susceptible to the effects of air pollution than the 
population at large and those located in close proximity to localized sources of hazardous air pollutants 
(HAPS, also referred to as air toxics) and CO, which are of particular concern.  (See Figure 3.16-1)  Sensitive 
receptors can include long-term health care facilities, rehabilitation centers, convalescent centers, retirement 
homes, residences, schools, playgrounds, childcare centers, parks and recreations centers, and athletic 
facilities.  For air quality analyses when emissions are over applicable significance thresholds, sensitive 
receptors within 0.25 mile (400 meters) of a site are typically identified and assessed for ambient effects.  
Tables 3.16-5 and 3.16-6 list receptors proximate to the Proposed and Alternative Actions, respectively, 
which are also shown in Figure 3.16-5.5   As shown in the Environmental Effects and Mitigation section, no 
significance thresholds are exceeded, therefore, no ambient effect analyses are required. 

Table 3.16-5 Proposed Action Transmission Line Sensitive Receptors 

Type Number Distance (m) Bearing Degrees Minutes Seconds Decimal 

Alternative B – West Route (N-S) 

Residential 24 300 
North 43 2 0.48 43.033467 

West 118 45 30.50 -118.758472 

Residential 25 235 
North 43 1 35.65 43.026569 

West 118 45 15.88 -118.754411 

Residential 26 175 
North 43 1 6.49 43.018469 

West 118 43 56.12 -118.732256 

Residential 27 510 
North 43 0 48.02 43.013339 

West 118 49 11.47 -118.819853 

Residential 28 765 
North 43 0 36.64 43.010178 

West 118 42 20.50 -118.705694 

Residential 29 520 
North 43 0 0.00 43.000000 

West 118 43 0.32 -118.716756 

Residential 23 1,130 
North 42 56 54.16 42.948378 

West 118 37 40.37 -118.627881 

Alternative B – Hog Wallow Option 

Residential 27 510 
North 43 0 48.02 43.013339 

West 118 49 11.47 -118.819853 

Alternative B – South Diamond Lane Option 

Residential 27 2,180 
North 43 0 48.02 43.013339 

West 118 49 11.47 -118.819853 
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Table 3.16-6 Proposed Action Wind Farm Sensitive Receptors 

Type Number Distance (m) Bearing Degrees Minutes Seconds Decimal 

Echanis Wind Turbines (N-S) 

Residential 22 26,000 
North 43 4 21.64 43.072678 

West 118 36 18.15 -118.605042 

Residential 29 24,000 
North 43 0 00.00 43.000000 

West 118 43 00.32 -118.716756 

Residential 30 14,500 
North 42 56 22.69 42.939636 

West 118 19 55.25 -118.332014 

Residential 31 4,700 
North 42 44 28.50 42.741250 

West 118 28 34.54 -118.476261 

Residential 32 5,100 
North 42 44 22.08 42.739467 

West 118 28 17.70 -118.471583 

Residential 33 5,200 
North 42 44 17.10 42.738083 

West 118 28 18.48 -118.471800 

Residential 34 17,200 
North 42 37 04.46 42.617906 

West 118 29 46.46 -118.496239 

3.16.2.8 Greenhouse Gases and Climate Change 

The American Meteorological Society (AMS) refers to climate change as any systematic change in the long-
term statistics of climate elements (such as temperature, pressure, or winds) sustained over several decades or 
longer.  The Society also indicates that climate change may be due to natural external forcings, such as 
changes in solar emission or slow changes in the Earth’s orbital elements; natural internal processes of the 
climate system; or anthropogenic forcing.  The climate system can be influenced by changes in the 
concentration of various greenhouse gases (GHG) in the atmosphere that affect the Earth’s absorption of 
radiation (AMS 2009). 

In its Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 – 2006, EPA (2009) provides summary 
information on the work of the United Nations Framework Convention on Climate Change and the 
Intergovernmental Panel on Climate Change (IPCC 1990-2007); key information from that report is 
summarized below:   

The United Nations Framework Convention on Climate Change, defined climate change as “a change of 
climate which is attributed directly or indirectly to human activity that alters the composition of the global 
atmosphere and which is in addition to natural climate variability observed over comparable time periods” 
(UNFCCC 2009).  In its Second Assessment Report (1995) of the science of climate change, the IPCC 
concluded that “human activities are changing the atmospheric concentrations and distributions of greenhouse 
gases and aerosols.  These changes can produce a radiative forcing by changing either the reflection or 
absorption of solar radiation, or the emission and absorption of terrestrial radiation.” Building on this 
conclusion, the IPCC Third Assessment Report (2001) asserted that “concentrations of atmospheric 
greenhouse gases and their radiative forcing have continued to increase as a result of human activities.” 
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Figure 3.16-1 Sensitive Receptors. 
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The IPCC reports that the global average surface temperature of the Earth has increased by between 1.1 ± 
0.4°F (0.6 ± 0.2°C) over the 20th century.  This value is about 0.27°F (0.15°C) larger than that estimated by 
the Second Assessment Report, which reported for the period up to 1994, “owing to the relatively high 
temperatures of the additional years (1995 to 2000) and improved methods of processing the data.”  

While the Second Assessment Report concluded, “the balance of evidence suggests that there is a discernible 
human influence on global climate,” the Third Assessment Report more directly connects the influence of 
human activities on climate.  IPCC concluded that, “In light of new evidence and taking into account the 
remaining uncertainties, most of the observed warming over the last 50 years is likely to have been due to the 
increase in greenhouse gas concentrations.”  

In its most recent report (Fourth Assessment Report), IPCC (2007) stated that warming of Earth’s climate is 
unequivocal, and that warming is very likely attributable to increases in atmospheric greenhouse gases caused 
by human activities.  IPCC further stated that changes in many physical and biological systems, such as 
increases in global temperatures, more frequent heat waves, rising sea levels, coastal flooding, loss of wildlife 
habitat, spread of infectious disease, and other potential environmental effects are linked to changes in the 
climate system, and that some changes might be irreversible. 

There currently are no federal standards relating to GHG emissions, although on February 18, 2010 the 
Council on Environmental Quality issued draft Greenhouse Gas Emission guidance.  This guidance does not 
apply to federal land managers such as the BLM and USFWS.  The EPA and other federal agencies have 
established voluntary programs with state and local agencies and businesses, intended to increase energy 
efficiency and reduce GHG emissions. 

State Actions 

STATEWIDE EMISSIONS 

In 2004, Oregon’s GHG emissions were about 67.5 million metric tons6 (MMT) of carbon dioxide 
equivalents (CO2 eqv).  That was about one percent of greenhouse gas emissions for the United States as a 
whole, which were about 7,100 MMT CO2 eqv.  Greenhouse gas emissions increased by about 12 MMT CO2 
eqv from 1990 levels by 2004, which is a 22 percent increase over Oregon’s 1990 GHG emissions of 55.5 
MMT CO2 eqv.  This compares with a 16 percent increase for the United States as a whole (DEQ 2009a). 

The vast majority of Oregon’s GHG emissions (about 85 percent) comprise CO2 from combustion sources.  
The primary source of CO2 is burning of fossil fuels, such as coal at power plants serving the state, gasoline, 
diesel fuel, and natural gas.  There were also emissions from industrial processes, such as the manufacture of 
cement and from combustion of fossil-fuel derived products (e.g., plastics) in burning municipal and 
industrial wastes.  In 2004, emissions of methane (CH4), primarily from cattle and landfills, contributed about 
7 percent of greenhouse gas emissions in Oregon.  Nitrous oxide (N2O) emissions, primarily from agricultural 
practices, contributed about 4 percent to greenhouse gas emissions.  High global warming potential (GWP) 
gases consist of two types – hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) – and one individual 
gas – sulfur hexafluoride (SF6) – and accounted for the remaining 4 percent of emissions.  Emissions 
measured in CO2 equivalents are calculated by multiplying the mass of each emitted gas by the coefficient of 
its GWP and summing the results for all the different gases (DEQ 2009a). 

                                                           
6 A metric tonne is 1,000 kilograms or 2,204.6 pounds (1.1023 English short tons) 
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QUANTITATIVE THRESHOLDS 

Neither the federal government nor the state have established quantitative thresholds for assessing the relative 
contribution of GHG emissions.  No enforceable rules or regulations have been promulgated by DEQ or any 
other state agency that define a substantial source of GHG emissions.  In addition, there are no applicable 
facility-specific emission limitations or caps for GHG emissions statewide.  Thus, there is no present state 
regulatory or guidance mechanism for determining whether a project advances or hinders Oregon’s GHG 
reduction goals (DOE 2004, 2008). 

REPORTING RULES 

In 2008, the Oregon Environmental Quality Commission (EQC) approved GHG mandatory reporting rules.  
The rules are needed to gain a better understanding of the sources of GHG emissions in Oregon, and to track 
progress toward meeting GHG emission reduction goals.  The rules will also govern the collection of data 
regarding GHG emission sources in Oregon (DEQ 2009c). 

On September 22, 2009, the EPA finalized federal rules and emissions quantification methodologies for GHG 
reporting commencing in 2011 for the 2010 reporting year.  The rules require reporting of GHG emissions 
from large source categories (25,000 MMT CO2 eqv or greater) in the United States, and are intended to 
collect accurate and timely emissions data to inform future policy decisions (DEQ 2009c). 

Since the Proposed Action and Alternatives would not be applicable stationary sources of GHG emissions, 
neither state nor federal mandatory reporting rules described above would apply to the Project. 

STATE EMISSIONS STANDARDS 

In December 2005, the EQC adopted rules to establish the Low Emission Vehicles (LEV) program.  Oregon 
was the 11th state to adopt California’s strict emission standards for new vehicles.  Oregon’s LEV 
requirements reduce pollution in several ways.  The rules decrease emissions that cause ground-level ozone, 
promote zero-emission vehicles and reduce greenhouse gases.  The program applies only to new cars and 
trucks (vehicles with fewer than 7,500 miles) and began with the 2009 model year.  When the rules take full 
effect in model year 2016 they will reduce greenhouse gas emissions 30 percent and substantially improve 
fuel efficiency (DEQ 2009d). 

In 2010, under the authority of Oregon House Bill 2186, DEQ will develop a proposed low carbon fuel 
standard rule to be considered by the EQC.  To help develop that rule, DEQ is working closely with an 
advisory committee of diverse interests and stakeholders to help design an effective low carbon fuel standard 
program.  Once a proposed rule is developed, DEQ will begin a formal and public rulemaking process to seek 
public and stakeholder review and comment on the proposed rules.  DEQ’s low carbon fuel standard rule may 
be modified based on public comment.  DEQ hopes to take its final proposed rule to the EQC for 
consideration in December 2010.  House Bill 2186 does not place requirements on farmers or agricultural 
operations, and the bill specifically exempts farm trucks, tractors and logging trucks.  However, the low 
carbon fuel standard may result in new markets for Oregon farm and forest products such as canola and 
mustard, which can be crushed to make biodiesel.  With advances in technology, cellulosic ethanol may soon 
be produced from agricultural residues and wood (DEQ 2009e). 

The LEV standards would only indirectly affect the Proposed Action and Alternatives as post-construction 
inspection and maintenance activities could involve the use of LEVs.  Similarly, the low carbon fuel standard 
may eventually affect fuel used by inspection and maintenance vehicles.  Nether of these two initiatives 
would be expected to affect construction of the Actions. 
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3.16.3 Environmental Effects and Mitigation 

In the absence of applicable DEQ significance thresholds for construction activities in NAAQS attainment 
areas, air quality effects are assessed against PSD significance thresholds codified in 40 CFR 51.166, as 
shown in Table 3.16-7. 

Table 3.16-7 Emissions Significance Thresholds – PSD 

Criteria Emissions tons/yr 

Volatile Organic Compounds (VOC as CH4) 40 

Carbon Monoxide (CO) 100 

Oxides of Nitrogen (NOX as NO2) 40 

Sulfur Dioxide (SOX as SO2) 40 

Particulates (PM10) 15* 

Particulates (PM2.5) 10** 

Lead (Pb) 0.6 

Source: 40 CFR 51.166 

Notes: 

25 tons/yr total PM, 15 tons/yr PM10 

** direct PM2.5 emissions 

 

As presented below, emissions from diesel engines used in offroad construction equipment are estimated 
using SCAQMD emission factors which are based on federal standards contained in 40 CFR 89.112, which 
makes them applicable in any location.  Similarly, emissions from onroad vehicles are estimated using 
SCAQMD emission factors based on 40 CFR 86 et seq. vehicle category standards.  The SCAQMD factors 
are pre-processed for conservatism and thus tend to overestimate effects. 

The transmission line, whether Proposed or Alternative routes, would be constructed on newly installed 
double-circuit steel-pole towers.  Initially, a single 115-kV circuit (three conductors) would be installed on 
one side of the towers (Phase I) to transmit the power generated by the Echanis project.  This first circuit 
would be constructed so that it could transmit 230-kV but it would only initially be operated at 115-kV for the 
Echanis project, and it would be installed concurrently with the actual erection of the new poles and 
construction of access roads.  Future plans call for a second line operating at 230-kV to be placed on the other 
side of the towers (Phase II).  This second circuit would be installed later, at an unknown date, when 
additional electrical system capacity is required to transmit the power generated by the West Ridge, East 
Ridge, or Riddle Mountain projects.  Finally, the initial Phase I 115-kV line could be “re-energized” (no 
construction required) to 230-kV operation (Phase III) to transmit power if more than one or two of the West 
Ridge, East Ridge, or Riddle Mountain projects is constructed and the additional capacity is needed after 
Phase II was implemented.  The second phase of construction would use the same laydown areas, tensioning 
sites, and overland routes used during the first phase.  As such, the Phase I construction would be the “heavy 
lifting” portion of the Proposed Action comprising installation of the new poles along with foundations and 
access roads.  Phase II would only require stringing of three more conductors on the previously erected poles 
(no additional pole installation), and thus relatively “light” work.  It should be noted that implementation of 
Phases II and III of the Project proponent’s transmission line system would also require upgrades of the 
Harney Electric Cooperative’s existing transmission lines and ancillary facilities in the area, from 115-kV to 
230-kV capacity and operation.   

In general, construction of the wind farm would entail construction of access roads and turnarounds, grading 
of foundation pads, excavation and pouring of concrete tower foundations, trenching for underground power 
collector cables, installation of switchgear and step-up transformers, assembly and erection of wind turbine 
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towers, attachment of generator nacelles, and hoisting of hub/blade assemblies onto transmission (gearbox) 
input shafts.  In addition to standard earthmoving and concrete work activities, much of wind farm 
construction involves the use of tall heavy-lift cranes for tower erection, nacelle placement, and hub/blade 
attachment.  For safety reasons, all crane work must be performed during relatively calm wind conditions, 
especially during hoisting of the lightweight aerodynamic hub/blade assemblies. 

3.16.3.1 Alternative A – No Action 

PERMANENT EFFECTS 

Under the No Action Alternative, the proposed transmission line and the connected wind farm would not be 
installed; therefore, the generation of renewable energy at this location would not occur.  This opportunity 
loss might be offset by mixed generating resources, including natural gas, coal, hydroelectric, nuclear, solar, 
wind, geothermal, and biomass.  The proposed wind farm would have had an average annual generating 
capacity of approximately 463,000 megawatt-hours7 which might otherwise cause to be emitted elsewhere 
about 194,000 metric tons of CO2 equivalents annually from mixed generating resources serving the 
Northwest region8 (TCR 2008).  In addition to GHG, criteria pollutants (VOC, CO, NOX, SOX, PM10, PM2.5) 
from natural gas, coal, and biomass generating resources might be emitted elsewhere. 

TEMPORARY EFFECTS 

Under the No Action Alternative, the proposed transmission line and the connected wind farm would not be 
installed; therefore, the effects to air quality and GHGs described for the construction of Project Alternatives 
would not occur.  

MITIGATION 

None required for non-construction.  For non-operation, energy conservation and development of zero net 
carbon energy projects elsewhere. 

3.16.3.2 Echanis Project Effects Common to All Action Alternatives 

PERMANENT EFFECTS  

AIR QUALITY 

Once constructed, there would be no direct emissions of air pollutants from the wind turbine farm as 
connected to any of the three transmission line alternatives.  Because this electricity would be 
produced without burning carbon-based fuel, essentially no air pollutants would be generated per 
megawatt-hour of output (except for thoserelated to inspections and maintenance as discussed below).  
Additionally, the wind turbines would aid in reducing the need to generate electricity within the U.S. 
using fossil-fuel generating resources, which could indirectly lead to reduced emissions from fossil 
fuel-fired power plants. 

Inspection and maintenance activities would require occasional vehicle trips to patrol the wind farm, 
accomplish maintenance procedures, and to conduct repairs when necessary.  Equipment and vehicle 
usage would be considerably less than required during construction, and the increase in emissions 
caused by such usage would be below the applicable thresholds listed in Table 3.16-7.  Effects to air 

                                                           
7  Assumes 46 mapped 2.3 MW turbines operating at 50 percent average annual capacity factor. 
8  GHG emissions are 926 lb/MW-hr or 0.42 tonnes/MW-hr as CO2 eqv. 
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quality due to inspection and maintenance activities would be periodic and of short duration on each 
occasion, but would occur for the life of the Project.  

CLIMATE CHANGE/GHG 

The wind turbines would generate electricity without burning fuel; therefore, no GHG would be 
generated per megawatt-hour of output (except for emissions related to inspections and maintenance).  
In addition, power generation from the Echanis Project would offset greenhouse gas emissions that 
would otherwise be produced from other types of energy generation sources, that might be required if 
it were not built. 

TEMPORARY EFFECTS 

AIR QUALITY 

Wind farm construction would generate fugitive dust and exhaust emissions from the use of 
construction equipment, vehicles, and large cranes.  Activities would be similar to transmission line 
construction (Proposed Action or Alternatives) and would occur over an approximate 180-working 
day construction period, depending on site conditions.  Table 3.16-8 presents a summary of the 
estimated maximum construction emissions with implementation of the fugitive dust reduction 
measures discussed under Alternative B Mitigation.   

Table 3.16-8 Estimated Maximum Construction Emissions - Wind Farm (mitigated) 

Criteria Emissions 

Peak Total Threshold Substantial 

lb/day Tons tons Yes/No 

Volatile Organic Compounds (VOC as CH4) 10.0 0.66 40 No 

Carbon Monoxide (CO) 47.9 3.13 100 No 

Oxides of Nitrogen (NOX as NO2) 84.9 5.05 40 No 

Sulfur Dioxide (SOX as SO2) 0.1 0.01 40 No 

Combustion Particulates (C-PM10) 3.8 0.25 15 No 

Combustion Particulates (C-PM2.5) 3.4 0.23 10 No 

Fugitive Dust (F-PM10) 184 4.70 15 No 

Fugitive Dust (F-PM2.5) 22 0.68 10 No 

Sources: SCAQMD 2008, EPA 2006 

Notes:  Fugitive dust and combustion particulates are determined exclusively 

 

As shown in Table 3.16-8, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are below PSD thresholds, thus, construction 
effects of the wind farm would be localized.  

CLIMATE CHANGE/GHG 

Table 3.16-9 presents a summary of the estimated maximum GHG emissions based on conservative 
assumptions.  
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Table 3.16-9 Estimated Maximum Construction GHG Emissions Wind Farm 

Greenhouse Gas Emissions 

Peak Total Threshold Substantial 

lb/day Tons tons Yes/No 

Carbon Dioxide (GHG - CO2) 10,627 645 n/a n/a 

Methane (GHG - CH4) 0.9 0.06 n/a n/a 

Nitrous Oxide (GHG - N2O) 0.4 0.03 n/a n/a 

Carbon Dioxide Equivalents (CO2 eqv) 10,770 654 n/a n/a 

Sources: SCAQMD 2008, EPA 2009b 

 

As shown in Table 3.16-9, maximum GHG construction emissions (CO2 equivalents) from the wind 
farm  would be about 0.0009 percent of Oregon’s estimated 2004 emissions of 67.5 million metric 
tons of CO2 equivalents (DEQ 2009a).  Further, the estimated emissions are conservative-case and 
actual emissions would be lower. 

COMBINED TEMPORARY EFFECTS  

AIR QUALITY 

Table 3.16-10 presents a summary of the combined estimated maximum construction emissions for 
the combined Proposed Actions (i.e., transmission line and wind farm together) with implementation 
of the fugitive dust reduction measures previously discussed.   

 

As shown in Table 3.16-10, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are well below PSD thresholds, thus, construction 
effects of the combined Proposed Actions would be  localized.  

Table 3.16-10 Estimated Maximum Construction Emissions - Combined Proposed Actions (mitigated) 

Criteria Emissions 

Peak Total Threshold Substantial 

lb/day Tons tons Yes/No 

Volatile Organic Compounds (VOC as CH4) 17.1 0.85 40 No 

Carbon Monoxide (CO) 81.7 4.14 100 No 

Oxides of Nitrogen (NOX as NO2) 134.5 6.19 40 No 

Sulfur Dioxide (SOX as SO2) 0.2 0.01 40 No 

Combustion Particulates (C-PM10) 6.3 0.31 15 No 

Combustion Particulates (C-PM2.5) 5.7 0.28 10 No 

Fugitive Dust (F-PM10) 287.0 6.33 15 No 

Fugitive Dust (F-PM2.5) 33.5 0.87 10 No 

Sources: SCAQMD 2008, EPA 2006 

Notes:  Fugitive dust and combustion particulates are determined exclusively 
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CLIMATE CHANGE/GHG 

Table 3.16-11 presents a summary of the combined estimated maximum GHG emissions for the 
combined Proposed Actions based on conservative assumptions.    

Table 3.16-11 Estimated Maximum Construction GHG Emissions - Combined Proposed Actions 

Greenhouse Gas Emissions 
Peak Total Threshold Substantial 

lb/day Tons tons Yes/No 

Carbon Dioxide (GHG - CO2) 16,818 832 n/a n/a 

Methane (GHG - CH4) 1.5 0.07 n/a n/a 

Nitrous Oxide (GHG - N2O) 0.7 0.03 n/a n/a 

Carbon Dioxide Equivalents (CO2 eqv) 17,062 844 n/a n/a 

Sources: SCAQMD 2008, EPA 2009b 

 

As shown in Table 3.16-11, maximum GHG construction emissions (CO2 equivalents) from the 
combined Proposed Actions would be about 0.001 percent of Oregon’s estimated 2004 emissions of 
67.5 million metric tons of CO2 equivalents (DEQ 2009a).  

MITIGATION 

Same as Alternative B – Transmission Line West Route (Proposed Action). 

3.16.3.3 Alternative B – West Route (Proposed Action) 

PERMANENT EFFECTS  

AIR QUALITY 

Once constructed, there would be no direct emissions of air pollutants from the Proposed Action 
Alternative.  The only function of the proposed transmission line would be to transmit electricity 
generated by the connected wind farm.  Because this electricity would be produced without burning 
carbon-based fuel, essentially no air pollutants would be generated per megawatt-hour of output 
(except for emissions related to inspections and maintenance as discussed below).  Additionally, by 
transmitting electricity from the wind turbines, the Proposed Action would aid in reducing the need to 
generate electricity within the U.S. using fossil-fuel generating resources, which could indirectly lead 
to reduced emissions from fossil fuel-fired power plants. 

Inspection and maintenance activities would require occasional vehicle trips to patrol the right-of-
way, accomplish maintenance procedures, and to conduct repairs when necessary.  Equipment and 
vehicle usage would be less than required during construction, and the increase in emissions caused 
by such usage would be below the applicable thresholds listed in Table 3.16-7.  Effects to air quality 
due to inspection and maintenance activities would be periodic and of short duration on each 
occasion, but would occur for the life of the Project. 

CLIMATE CHANGE 

Sulfur hexafluoride (SF6) is a highly potent GHG9 (EPA 2009b) that is used as a dielectric medium 
(gaseous insulator) in high-voltage switchgear and circuit breakers at electric substations to prevent 
                                                           
9 GWP = 310 (EPA 2009b) 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.16-16 

arcing.  SF6 is not associated with transmission lines per se, only with facilities that are connected to 
transmission lines.  Therefore, operation of the Proposed Action would not directly result in 
emissions of SF6.  Potential effects that would be associated with operation of related switchgear 
would be limited to fugitive losses (and subsequent replacement) of SF6 due to leakage over the long-
term as equipment ages.  However, since installed equipment would be new and initially leak-free, 
near-term losses of SF6 would be small.  Over the operational phase, SF6 losses would be vastly offset 
by the zero-carbon benefits of wind power.  Due to the high cost and high GWP of SF6, Best 
Management Practices (BMP) would be implemented in order to mitigate fugitive losses, i.e., 
periodic inspection, maintenance, and repair with appropriate documentation and recordkeeping.   

As discussed above, the Project would transmit electricity generated by the wind farm without 
burning fuel; therefore, essentially no GHG would be generated per megawatt-hour of output (except 
for emissions related to inspections and maintenance).   

OZONE GENERATION FROM HIGH VOLTAGE CORONA   

The proposed overhead double-circuit 230-kV transmission line would have 3-phase single 
conductors strung from 30-meter tall monopole towers on 3.5-meter centerlines placed from 180 to 
300 meters apart along the 45-meter wide right-of-way.  Thus, the lowermost conductors (17-meters) 
would be at least 24 meters (line-of-sight) from the nearest observer standing at the right-of-way 
boundary.        

High voltage transmission line corona is visible only at night with the aid of large-objective 
binoculars and appears as a faint bluish glow or bluish plumes.  Without a period of adaptation for the 
eyes to adjust to darkness and without intentionally looking for corona, it is unlikely corona would be 
noticed by the casual observer.  The corona effect is most pronounced in humid or wet weather, less 
so in dry conditions (BPA 2002). 

When corona is present, the air surrounding the conductors is ionized and chemical reactions take 
place which generate small amounts of ozone (O3) and other oxidants.  Ozone is approximately 90 
percent of the oxidants, while the remaining 10 percent is composed mainly of nitrogen oxides 
(NOX).  The NAAQS for ozone is 0.075 ppmv averaged over 8 hours.  The maximum incremental 
ozone concentration at ground level produced by corona activity during inclement weather would be 
less than 0.001 ppmv, which is less than 1.3 percent of the standard.  This increment would be similar 
to background levels and fluctuations in background levels.  Further, since the Project Area has an 
arid climate, which minimizes corona, ozone generation would likewise be minimized (BPA 2002). 

Direct emissions of ozone from electrical apparatus such as transmission lines are not regulated by the 
EPA or state agencies, only emissions of photochemical ozone precursors NOX and VOC from 
combustion sources.  Since the Project Area is in NAAQS attainment for ozone and the increment 
would be less than 1.3 percent of the standard, there would be no effect on the environment or public 
health from corona-generated ozone. 

TEMPORARY EFFECTS  

AIR QUALITY 

West Route construction would generate fugitive dust and exhaust emissions from the use of 
construction equipment, vehicles, and aircraft (helicopter).  Surveying, grading and road work, hole 
digging, tower assembly and erection, sock line stringing, and conductoring, cleanup and 
rehabilitation, and travel along the right-of-way could occur simultaneously in different places on any 
given day of the estimated 130-working day construction period; however, construction emissions 
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would vary substantially from day to day, depending on the level of activity, the specific type of 
activity, and, for dust, the prevailing weather conditions. 

Table 3.16-12 presents a summary of the estimated maximum construction emissions (conservative 
case; i.e., the estimates are higher than would likely occur on a daily basis) with implementation of 
the fugitive dust reduction measures required by DEQ pursuant to Rules 340-208-0210 and 304-208-
0300. 

Table 3.16-12 Estimated Maximum Construction Emissions - Proposed Action Transmission Line 
(mitigated) 

Criteria Emissions 

Peak Total Threshold Substantial 

lb/day tons Tons Yes/No 

Volatile Organic Compounds (VOC as CH4) 7.1 0.19 40 No 

Carbon Monoxide (CO) 33.8 1.01 100 No 

Oxides of Nitrogen (NOX as NO2) 49.6 1.15 40 No 

Sulfur Dioxide (SOX as SO2) 0.1 0.00 40 No 

Combustion Particulates (C-PM10) 2.5 0.06 15 No 

Combustion Particulates (C-PM2.5) 2.3 0.05 10 No 

Fugitive Dust (F-PM10) 103.0 1.63 15 No 

Fugitive Dust (F-PM2.5) 11.6 0.19 10 No 

Sources: SCAQMD 2008, EPA 2006 

Notes: 

Fugitive dust and combustion particulates are determined exclusively 

 
As shown in Table 3.16-12, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are well below PSD thresholds, thus, construction 
effects would be localized during construction.  Further, the actual emissions are expected to be lower 
than the estimated emissions since the latter are conservative-case estimates (i.e. actual emissions 
would be less than estimated). 

CLIMATE CHANGE/GHG 

Construction would also result in the release of a minor amount of GHG emissions because of the 
short duration and relatively small number of emission sources (essentially vehicles).  Table 3.16-13 
presents a summary of the estimated maximum GHG emissions, also based on conservative 
assumptions.    

Table 3.16-13 Estimated Maximum Construction GHG Emissions - Proposed Action Transmission Line 

Greenhouse Gas Emissions 

Peak Total Threshold Substantial 

lb/day tons tons Yes/No 

Carbon Dioxide (GHG - CO2) 6,192 187 n/a n/a 

Methane (GHG - CH4) 0.6 0.02 n/a n/a 

Nitrous Oxide (GHG – N2O) 0.3 0.01 n/a n/a 

Carbon Dioxide Equivalents (CO2 eqv) 6,292 190 n/a n/a 

Sources: SCAQMD 2008, EPA 2009b 
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As shown in Table 3.16-13, maximum GHG construction emissions (CO2 equivalents) from the 
Proposed Action would be about 0.0003 percent of Oregon’s estimated 2004 emissions of 67.5 
million metric tons of CO2 equivalents (DEQ 2009a).  Further, the estimated emissions are 
conservative-case and actual emissions would likely be lower. 

MITIGATION 

CONSTRUCTION 

Since the Project Area is in NAAQS attainment (unclassified for PM2.5) and engine exhaust emissions 
are below significance thresholds, only mitigation of fugitive dust10 emissions is required, as 
described below: 

Pursuant to DEQ Rule 340-208-0210, Fugitive Emission Requirements, no person may cause or 
permit any materials to be handled, transported, or stored; or a building, its appurtenances, or a road 
to be used, constructed, altered, repaired or demolished; or any equipment to be operated, without 
taking reasonable precautions to prevent particulate matter from becoming airborne.  Such reasonable 
precautions may include, but not be limited to, the following (as applicable to the Project): 

 Use, where possible, of water or approved binding agents for control of dust from construction operations, 
the grading of roads or the clearing of land. 

 Application of asphalt, water, or other suitable approved binding agents on unpaved roads, materials 
stockpiles, and other surfaces which can create airborne dusts. 

 Full or partial enclosure of materials stockpiles in cases where application of water or approved binding 
agents are not sufficient to prevent particulate matter from becoming airborne. 

 Covering, at all times when in motion, open bodied trucks transporting materials likely to become 
airborne. 

 The prompt removal from paved streets of earth or other material that does or may become airborne. 

Implementation of the above mitigation measures during construction activities would prevent violations of 
DEQ Rule 340-208-0300, Nuisance Prohibited, which states that no person may cause or allow air 
contaminants from any source subject to regulation by the department to cause a nuisance.11  Consistent with 
requirements of Rule 340-208-0210, the Applicant would prepare and submit for DEQ approval a Dust 
Control Plan which will contain specific procedures and practices necessary to suppress the generation of 
fugitive dust during construction activities.  Due to the arid nature of the region, the Dust Control Plan would 
emphasize water conservation by limiting water application strictly to necessary quantities. 

South Diamond Lane Route Option   

PERMANENT EFFECTS  

Same as Alternative B (Proposed Action). 

                                                           
10  “Fugitive Emissions” means emissions of any air contaminant that escape to the atmosphere from any point or area not identifiable as a stack, 

vent, duct, or equivalent opening. 
11  “Nuisance” means a substantial and unreasonable interference with another’s use and enjoyment of real property, or the substantial and 

unreasonable invasion of a right common to members of the general public. 
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TEMPORARY EFFECTS  

AIR QUALITY 

South Diamond Lane Route construction would also generate fugitive dust and exhaust emissions 
from the use of construction equipment, vehicles, and aircraft.  Activities would be the same as for 
the West Route and would occur over a slightly longer 150-working day construction period, subject 
to site conditions.  Table 3.16-14 presents a summary of the estimated maximum construction 
emissions for all Project options with implementation of the fugitive dust reduction measures 
previously discussed. 

Table 3.16-14 Estimated Maximum Construction Emissions - Comparison of Alternatives (mitigated) 

Criteria Emissions 

Proposed 
Action 

South 
Diamond Hog Wallow North Route 

Threshold Substantial 

tons tons tons Tons tons Yes/No 

Volatile Organic Compounds (VOC as CH4) 0.19 0.22 0.21 0.30 40 No 

Carbon Monoxide (CO) 1.01 1.17 1.11 1.61 100 No 

Oxides of Nitrogen (NOX as NO2) 1.15 1.33 1.26 1.82 40 No 

Sulfur Dioxide (SOX as SO2) 0.00 0.00 0.00 0.00 40 No 

Combustion Particulates (C-PM10) 0.06 0.07 0.07 0.10 15 No 

Combustion Particulates (C-PM2.5) 0.05 0.06 0.06 0.08 10 No 

Fugitive Dust (F-PM10) 1.63 1.89 1.79 2.59 15 No 

Fugitive Dust (F-PM2.5) 0.19 0.22 0.21 0.30 10 No 

Sources: SCAQMD 2008, EPA 2006 

Notes: Fugitive dust and combustion particulates are determined exclusively 

 

As shown in Table 3.16-14, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are well below PSD thresholds, thus, construction 
effects of the South Diamond Lane Route Option would be localized.  

CLIMATE CHANGE/GHG 

Table 3.16-15 presents a summary of the estimated maximum GHG emissions for all Project options 
based on conservative assumptions. 

Table 3.16-15 Estimated Maximum Construction GHG Emissions - Comparison of Alternatives 

Greenhouse Gas Emissions 

Proposed 
Action 

South 
Diamond Hog Wallow North Route 

Threshold Substantial 

tons tons tons Tons Tons Yes/No 

Carbon Dioxide (GHG - CO2) 187 217 206 298 n/a n/a 

Methane (GHG - CH4) 0.02 0.02 0.02 0.03 n/a n/a 

Nitrous Oxide (GHG – N2O) 0.01 0.01 0.01 0.01 n/a n/a 

Carbon Dioxide Equivalents (CO2 eqv) 190 220 209 302 n/a n/a 

Sources: SCAQMD 2008, EPA 2009b 
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As shown in Table 3.16-15, maximum GHG emissions (CO2 equivalents) are estimated to be about 
0.0003 percent of Oregon’s estimated 2004 emissions of 67.5 million metric tons of CO2 equivalents 
(DEQ 2009a).   

MITIGATION 

Same as Alternative B (Proposed Action). 

Hog Wallow Route Option 

PERMANENT EFFECTS  

Same as Alternative B (Proposed Action). 

TEMPORARY EFFECTS  

AIR QUALITY 

Hog Wallow/Blitzen Gap Route construction would also generate fugitive dust and exhaust emissions 
from the use of construction equipment, vehicles, and aircraft.  Activities would be the same as for 
the West Route and would occur over a longer 140-working day construction period, subject to site 
conditions. 

As shown in Table 3.16-14, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are below PSD thresholds, thus, construction 
effects of the Hog Wallow/Blitzen Gap Route Option would be localized. 

CLIMATE CHANGE/GHG 

As shown in Table 3.16-15, maximum GHG construction emissions (CO2 equivalents) are estimated 
to be small 0.0003 percent of Oregon’s estimated 2004 emissions of 67.5 million metric tons of CO2 
equivalents (DEQ 2009a).   

MITIGATION 

Same as Alternative B (Proposed Action). 

115-kV Transmission Line Option 

Potential permanent and temporary air quality and climate change effects and mitigation measures related to 
construction, operation, and maintenance activities for a 115-kV transmission line would be to the same as 
those described above for the Proposed Action or the two Alternatives. 

3.16.3.4 Alternative C – North Route 

PERMANENT EFFECTS  

Same as Alternative B (Proposed Action). 
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TEMPORARY EFFECTS  

AIR QUALITY 

North Route construction would also generate fugitive dust and exhaust emissions from the use of 
construction equipment, vehicles, and aircraft.  Activities would be the same as for the West Route 
and would occur over the 210-working day construction period, subject to site conditions. 

As shown in Table 3.16-14, with implementation of the mitigation measures required by the DEQ, the 
estimated maximum emissions of criteria pollutants are below PSD thresholds, thus, construction 
effects of the North Route Option would be localized. 

CLIMATE CHANGE/GHG 

As shown in Table 3.16-11, maximum GHG construction emissions (CO2 equivalents) are estimated 
to be about 0.0004 percent of Oregon’s estimated 2004 emissions of 67.5 million metric tons of CO2 
equivalents (DEQ 2009a).   

MITIGATION 

Same as Alternative B (Proposed Action). 

115-kV Transmission Line Option 

Potential permanent and temporary air quality and climate change effects and mitigation measures related to 
construction, operation, and maintenance activities for a 115-kV transmission line would be the same as to 
those described above for Alternative C.   

3.16.1.1 Residual Effects after Mitigation 

Residual effects related to the proposed action that would occur during construction include air quality 
impacts due to fugitive dust.
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3.16.3.5 Summary Comparison of Alternatives 

The effect to air quality and climate change from development of the Echanis wind development, primary 
access road, and each alternative is compared in Table 3.16-16.    

Table 3.16-16 Environmental Effects and Mitigation by Alternative for Air Quality and Climate Change 

   Alternative B  

Environmental 
Parameter 

Alternative A –   
No Action Echanis Project 

West Route 
(Proposed Action) 

S. Diamond 
Lane  – Route 

Option 

Hog Wallow 
– 

Route Option 

Alternative C  
– 

North Route 

Criteria Pollutants 
(combustion 
contaminants) 

Unspecified amounts of VOC, 
CO, NOX, SOX, PM10, and PM2.5 

might be emitted (effects) 
elsewhere by mixed generating 
resources in lieu of wind farm 
operation. 

Short-term 
temporary 
construction effects 
below threshold 
levels. 

 

Short-term temporary 
construction effects 
below thresholds. 

 

Same as 
Alternative B – 
West Route. 

 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 

 

Fugitive Dust 
(earthmoving and 
road usage) 

No construction or operational 
effects. 

 

Short-term 
temporary 
construction effects 
below threshold 
levels. 

Short-term temporary 
construction effects 
below thresholds. 

 

Same as 
Alternative B – 
West Route. 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 

 

Greenhouse Gases 
(combustion 
byproducts and SF6)  

About 194,000 metric tonnes 
GHG might be emitted (effects) 
elsewhere by mixed generating 
resources in lieu of wind farm 
operation. 

Short-term 
temporary 
construction 
effects. 

 

Short-term temporary 
construction effects. 

De minimis 
operational effects 
notwithstanding minor 
fugitive losses of SF6.  

 

Same as 
Alternative B – 
West Route. 

 

Same as 
Alternative B 
– West Route. 

 

Same as 
Alternative B – 
West Route. 
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3.17 NOISE 

This section evaluates potential noise effects from construction and operation of the proposed transmission 
line on background or ambient noise levels, potential vibration effects, and potential exposure of sensitive 
receptors to excessive noise in the Project Area. 

3.17.1 Methodology 

This section addresses the potential noise effects resulting from implementation of the Proposed Action 
(Project) as compared to the No Action Alternative.  Anticipated Project-related noise sources are compared 
to applicable noise standards to determine whether the Proposed Action would cause a temporary or 
permanent increase in ambient noise levels; result in vibration within or around the Project site; or expose 
sensitive receptors to excessive noise levels.   

The analysis was informed by comments from the public scoping process which occurred from July to 
September 2009.  Comments from agency representatives, local organizations and private citizens requested 
that the following issues be addressed with regards to noise: 

 Potential O&M noise effects of the wind turbines and the transmission lines to human health. 

 Potential O&M noise effects of the wind turbines and the transmission lines to wildlife health: 

 Interference with breeding and other behaviors. 

 Short- and long-term health effects to sage-grouse, bighorn sheep, rare bats, and migratory birds. 

 Distance from which noise would be audible. 

 Projections for noise levels at night. 

 Protection of acoustic resources in quiet, undeveloped areas, sensitive species habitats and other wild 
landscapes, including remaining less fragmented sagebrush habitats critical for sage-grouse and areas 
which Congress has specially protected. 

 Potential noise effects to human recreational enjoyment of the area, particularly for campgrounds along 
the Steens Mountain Loop Road and near Mann Lake Loop Road, Mann Lake, and the Fish Lake 
campground. 

 Potential noise effects to nearby residents. 

3.17.1.1 Acoustics Principles 

Sound is mechanical energy transmitted by pressure waves in a compressible or incompressible medium such 
as air or water, respectively.  When sound becomes excessive, annoying, or unwanted, it is referred to as 
noise.  Noise may be continuous (constant noise and decibel level), steady (constant noise with a fluctuating 
decibel level), impulsive (having a high peak of short duration), stationary (occurring from a fixed source), 
intermittent (occurring at the same rate), or transient (occurring at different rates).  Noise levels are quantified 
using units of decibels (dB).  The decibel is defined as ten times the base 10 logarithm of the ratio between 
the two quantities of sound pressure squared, or: 

SPL = 10 log (p2 / po
2) = 20 log (p / po) dB 

where p is the sound pressure being measured and po is the reference sound pressure (in air 0.0002 µbar or 2 x 
10-5 N/m2, in water 0.00001 µbar or 1 x 10-6 N/m2).  Sound pressure level (SPL, µbar, 0.1 N/m2) attenuates 
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with respect to the inverse distance law, where sound pressure is inversely proportional to the distance from 
the noise source (EPA 1974, Plog 1988). 

Two measurements used by local, state, and federal agencies that relate the time-varying quality of 
environmental noise to its known effect on people are 1) the 24-hour equivalent sound level (LEQ(24)) and 2) 
the day-night sound level (LDN).  The LEQ(24) quantifier is the level of steady sound with the same total 
(equivalent) energy as the time-varying sound of interest, averaged over a 24-hour period.  The LDN quantifier 
is the LEQ(24) with 10 decibels on the A-weighted decibel scale (dBA) added to nighttime sound levels 
between the hours of 10 p.m. and 7 a.m. to account for people’s greater sensitivity to sound during nighttime 
hours.  The 10th percentile-exceeded sound level (L10) (L50, L90 can be used also) is the A-weighted sound 
level which happens 10 percent or more of the time of the measurement (or 50 percent or 90 percent in the 
case of L50, L90, respectively) (EPA 1974). 

In 1974, EPA published Information on Levels of Environmental Noise Requisite to Protect Public Health 
and Welfare with an Adequate Margin of Safety.  This document provides information for state and local 
agencies to use in developing their ambient noise standards.  In it, EPA identified outdoor and indoor noise 
levels to protect public health and welfare.  An LEQ(24) of 70 dBA was identified as the level of 
environmental noise that would not result in any measurable hearing loss over a lifetime.  An LDN of 55 dBA 
outdoors and an LDN of 45 dBA indoors were identified as noise thresholds that would prevent activity 
interference or annoyance.  These levels are not “peak” levels but are 24-hour averages over several years.  
Occasional high levels of noise may occur.  An LDN of 55 dBA is equivalent to a continuous noise level of 
48.6 dBA.  Examples of typical noise levels are as follows (EPA 1974): 

 Quiet room:   28–33 dBA 

 Computer:   37–45 dBA 

 Refrigerator:   40–43 dBA 

 Forced hot air heating system:   42–52 dBA 

 Microwave:   55–59 dBA 

 Clothes dryer:   56–58 dBA 

The following relationships occur with regard to increases in noise measured on the A-weighted decibel scale 
(EPA 1974): 

 A change of 1 dBA cannot be perceived by humans, except in carefully controlled laboratory 
environments; 

 Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference by humans;  

 A change in level of at least 5 dBA is required before any noticeable change in human response would be 
expected; and 

 A 10 dBA change is subjectively heard as approximately a doubling in loudness and can cause an adverse 
response. 

3.17.1.2 Ground Vibration 

Ground-borne vibration consists of rapidly fluctuating motions within the ground that have an average motion 
of zero.  The effects of ground-borne vibrations typically cause a nuisance only to people, but at extreme 
vibration levels, damage to buildings may occur.  Although ground-borne vibration can be felt outdoors, it is 
typically an annoyance only to people indoors, where the associated effects of the shaking of a building can 
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be notable and because people are moving around less indoors (e.g., seated).  Induced ground-borne noise is 
an effect of ground-borne vibration and only exists indoors, since it is produced from noise radiated from the 
motion of the walls and floors of a room and may consist of the rattling of windows or dishes on shelves.  
Although the perceptibility threshold is about 65 VdB (vibration decibels), human response to vibration is not 
usually significant unless the vibration exceeds 70 VdB, with the threshold of potential architectural damage 
to fragile structures at about 100 VdB.  Human response to different levels of ground-borne noise and 
vibration are as follows (FTA 2006): 

 65 VdB produces a noise level between 25 (low frequency) and 40 dBA (high frequency).  This is the 
approximate threshold of perception for many humans.  Low-frequency sound is usually inaudible, mid-
frequency sound is excessive for quiet sleeping areas. 

 75 VdB produces a noise level between 35 (low frequency) and 50 dBA (high frequency).  This is the 
approximate dividing line between barely perceptible and distinctly perceptible.  Many people find transit 
vibration at this level annoying.  Low-frequency noise is acceptable for sleeping areas, mid-frequency 
noise is annoying in most quiet occupied areas. 

 85 VdB produces a noise level between 45 (low frequency) and 60 dBA (high frequency).  This vibration 
is acceptable only if there are an infrequent number of events per day.  Low-frequency noise is annoying 
for sleeping areas, mid-frequency noise is annoying even for infrequent events for institutional land uses 
such as schools and churches. 

3.17.1.3 Noise Regulations and Standards 

In Oregon, noise is subject to regulation to provide protection of the health, safety, and welfare of Oregon 
citizens and from the hazards and deterioration of the quality of life imposed by excessive noise emissions.  In 
general, new industrial and commercial facilities are subject to Oregon Environmental Quality Commission 
(OEQC) regulations that apply to new industrial or commercial noise sources located on a previously unused 
industrial or commercial site.  These regulations are found in Oregon Administrative Rule (OAR) 340-035-
0035.  Recent amendments include standards for wind energy facilities, as summarized below; however, there 
are currently no standards for transmission lines connected to wind energy facilities. 

For noise levels generated or caused by a wind energy facility, the noise levels may increase the ambient 
statistical noise levels L10 and L50 by more than 10 dBA, not to exceed the limits listed in Table 3.17-1 below.  
If the person who owns the noise sensitive property executes a legally effective easement or real covenant that 
benefits the property on which the wind energy facility is located, then the easement or covenant must 
authorize the wind energy facility to increase the ambient statistical noise levels, L10 or L50, on the sensitive 
property by more than 10 dBA at the appropriate measurement point.  The increase in ambient statistical noise 
levels is based on an assumed background L50 ambient noise level of 26 dBA or the actual ambient 
background level.  The person owning the wind energy facility may conduct measurements to determine the 
actual ambient L10 and L50 background level (OAR 2009). 

Other new industrial or commercial noise sources located on previously unused industrial or commercial sites 
shall not cause an increase in the ambient statistical noise levels, L10 or L50, by more than 10 dBA in any one 
hour or more than the levels specified in Table 3.17-1.  Notwithstanding the noise limits in Table 3.17-1, no 
person owning or controlling an industrial or commercial noise source shall cause or permit the operation of 
that noise source if an impulsive sound is emitted in air by that source which exceeds the sound pressure 
levels specified as follows:  Blasting shall not exceed 98 dBC, slow response, between the hours of 7 a.m. and 
10 p.m. and 93 dBC, slow response, between the hours of 10 p.m. and 7 a.m.  All other impulse sounds shall 
not exceed 100 dB, peak response, between the hours of 7 a.m. and 10 p.m. and 80 dB, peak response, 
between the hours of 10 p.m. and 7 a.m.  OEQC also regulates the octave band sound pressure levels (OAR 
2009).   
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Table 3.17-1 Oregon New Industrial and Commercial Noise Source Standards 

 7 a.m.– 10 p.m. 10 p.m. – 7 a.m. 

L50 (median noise standard) 55 dBA 50 dBA 

L10 (intrusive noise standard) 60 dBA 55 dBA 

L1 (annoying noise standard) 75 dBA 60 dBA 

Source:  OAR 2009 

Notes:  Levels are allowable statistical noise levels in any one hour.   

The ambient statistical noise levels L10 and L50 may not be increased by more than 10 dBA. 

3.17.2 Affected Environment 

3.17.2.1 Existing Noise Environment 

The ambient sound level of a region is defined by the total noise generated within the specific environment 
and is usually comprised of sound emanating from natural and artificial sources.  At any location, both the 
magnitude and frequency of environmental noise may vary considerably over the course of the day and 
throughout the week.  This variation is caused in part by changing weather conditions and the effects of 
seasonal vegetative cover.   

The Proposed Action is located in rural agricultural and wilderness environments with limited, dispersed 
noise sources.  It is estimated that the existing ambient noise levels in the Project Area are in the range of 26 
to 35 dBA (wilderness area) (OAR 2009, EPA 1978).  The exact background noise level should be monitored 
before construction since the ambient statistical noise levels L10 and L50 may not be increased by the Project 
by more than 10 dBA.  The background vibration velocity level is less than 50 VdB (FTA 2006).  

Sensitive receptors are those populations that are more susceptible to the effects of noise than the population 
at large and those located in close proximity to localized sources of noise.  Sensitive receptors can include 
long-term health care facilities, rehabilitation centers, convalescent centers, retirement homes, residences, 
schools, playgrounds, childcare centers, parks and recreations centers, and athletic facilities. 

Sensitive noise receptors within the Project Area include 34 residences and 3 recreational areas, as shown in 
Table 3.17-2 and Figure 3.17-1.  There are other recreational areas in the area, however the listed 3 are the 
closest to Project Area.  The nearest sensitive noise receptor to the Project Area is Receptor #15, which is 
approximately 66 meters (217 feet) from the Alterative C ROW.  No communities or other noise-sensitive 
receptors (from those listed above) are located in the immediate Project Area.   
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Table 3.17-2 Sensitive Noise Receptors within Project Area 

Sensitive 
Receptor 
Number Type 

Nearest 
Distance to 

Wind Turbine 
(Meters) 

Nearest Distance to 
Wind Turbine 

(Miles) 

Nearest 
Distance to 

Alternative B 
(Meters) 

Nearest Distance to 
Alternative B 

(Meters) 

Nearest Distance to 
Alternative B with South 

Diamond Lane Option 
(Meters) 

Nearest Distance to 
Alternative B with Hog 
Wallow Option (Meters) 

Nearest 
Distance to 

Alternative C 
(Meters) 

1 Residential 62,899 39.1 44,938 44,938 44,938 44,938 1,023 

2 Residential 62,939 39.1 44,647 44,647 44,647 44,647 728 

3 Residential 62,900 39.1 44,135 44,135 44,135 44,135 556 

4 Residential 62,646 38.9 44,765 44,765 44,765 44,765 986 

5 Residential 61,618 38.3 43,571 43,571 43,571 43,571 316 

6 Residential 60,566 37.6 42,825 42,825 42,825 42,825 879 

7 Residential 59,864 37.2 41,717 41,717 41,717 41,717 121 

8 Residential 57,306 35.6 39,786 39,786 39,786 39,786 673 

9 Residential 56,574 35.1 38,783 38,783 38,783 38,783 89 

10 Residential 53,657 33.3 36,016 36,016 36,016 36,016 247 

11 Residential 53,387 33.2 35,961 35,961 35,961 35,961 127 

12 Residential 51,757 32.1 34,588 34,588 34,588 34,588 245 

13 Residential 50,946 31.6 33,674 33,674 33,674 33,674 74 

14 Residential 50,580 31.4 33,569 33,569 33,569 33,569 339 

15 Residential 48,531 30.1 31,491 31,491 31,491 31,491 66 

16 Residential 47,913 29.8 31,100 31,100 31,100 31,100 226 

17 Residential 47,348 29.4 30,995 30,995 30,995 30,995 937 

18 Residential 44,735 27.8 28,051 28,051 28,051 28,051 79 

19 Residential 44,331 27.5 27,778 27,778 27,778 27,778 115 

20 Residential 43,859 27.2 27,684 27,684 27,684 27,684 636 

21 Residential 28,015 17.4 13,141 13,141 13,141 13,141 899 

22 Residential 26,108 16.2 11,335 11,335 11,335 11,335 258 

23 Residential 15,033 9.3 1,132 1,132 1,132 1,132 519 

24 Residential 29,247 18.2 298 298 298 298 11,925 

25 Residential 28,478 17.7 240 240 240 240 11,596 
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Table 3.17-2 Sensitive Noise Receptors within Project Area 

Sensitive 
Receptor 
Number Type 

Nearest 
Distance to 

Wind Turbine 
(Meters) 

Nearest Distance to 
Wind Turbine 

(Miles) 

Nearest 
Distance to 

Alternative B 
(Meters) 

Nearest Distance to 
Alternative B 

(Meters) 

Nearest Distance to 
Alternative B with South 

Diamond Lane Option 
(Meters) 

Nearest Distance to 
Alternative B with Hog 
Wallow Option (Meters) 

Nearest 
Distance to 

Alternative C 
(Meters) 

26 Residential 26,554 16.5 171 171 171 171 9,745 

27 Residential 31,708 19.7 503 503 2,177 512 16,212 

28 Residential 24,381 15.1 769 769 769 769 7,397 

29 Residential 24,221 15.0 525 525 525 525 7,768 

30 Residential 14,526 9.0 17,734 17,734 17,734 17,734 17,734 

31 Residential 4,696 2.9 7,379 7,379 7,379 7,379 7,379 

32 Residential 5,104 3.2 7,633 7,633 7,633 7,633 7,633 

33 Residential 5,202 3.2 7,782 7,782 7,782 7,782 7,782 

34 Residential 17,212 10.7 21,024 21,024 21,024 21,024 21,024 

35 
Recreational – Fish 
Lake Campground 11,377 7.1 15,058 15,058 15,058 15,058 15,058 

36 
Recreational – Mann 
Lake Campground 4,337 2.7 4,931 4,931 4,931 4,931 4,931 

37 

Recreational – 
Jackman Park 
Campground 10,675 6.6 14,787 14,787 14,787 14,787 14,787 

Notes:  Near Analysis tool used: <receptors_NearAnlaysis> to <AllRoutes_FullLength> and <receptors_NearAnalysis> to  <WindTurbines>.   

Input routes used for closest route to receptors were the full length of all four routes. 

Each route is spatially from Echanis substation to their respective tie-in. 
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Figure 3.17-1 Noise Receptors
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3.17.3 Environmental Effects and Mitigation 

Noise effects generally fall into two categories:  temporary (short-term) effects resulting from the use of 
construction equipment, and permanent (long-term) effects resulting from facility operation.  This noise 
analysis determines the effects of construction and operation of the Proposed Action and Alternatives. 

The transmission line, whether Proposed or Alternative routes, would be constructed on newly installed 
double-circuit steel-pole towers.  Initially, a single 115-kV circuit (three conductors) would be installed on 
one side of the towers (Phase I) to transmit the power generated by the Echanis project.  This first circuit 
would be constructed so that it could transmit 230-kV but it would only initially be operated at 115-kV for the 
Echanis project, and it would be installed concurrently with the actual erection of the new poles and 
construction of access roads.  Future plans call for a second line operating at 230-kV to be placed on the other 
side of the towers (Phase II).  This second circuit would be installed later, at an unknown date, when 
additional electrical system capacity is required to transmit the power generated by the West Ridge, East 
Ridge, or Riddle Mountain projects.  Finally, the initial Phase I 115-kV line could be “re-energized” (no 
construction required) to 230-kV operation (Phase III) to transmit power if more than one or two of the West 
Ridge, East Ridge, or Riddle Mountain projects is constructed and the additional capacity is needed after 
Phase II was implemented.  The second phase of construction would use the same laydown areas, tensioning 
sites, and overland routes used during the first phase.  As such, the Phase I construction would be the “heavy 
lifting” portion of the Proposed Action comprising installation of the new poles along with foundations and 
access roads.  Phase II would only require stringing of three more conductors on the previously erected poles 
(no additional pole installation), and thus relatively “light” work.  It should be noted that implementation of 
Phases II and III of the Project proponent’s transmission line system would also require upgrades of the 
Harney Electric Cooperative’s existing transmission lines and ancillary facilities in the area, from 115-kV to 
230-kV capacity and operation.   

The potential noise effects during the short-term construction phase and the long-term operational phase of 
the Project are described below.  It should be noted that a variety of project design features and best 
management practices to reduce the effects of noise from both the Echanis project and the transmission line 
alternatives, would be implemented as part of proposed action.  These measures are not repeated in the 
mitigation sections below, but are summarized in Appendix A. 

3.17.3.1 Alternative A – No Action 

Under the No Action Alternative, the proposed transmission line and wind turbines would not be installed; 
therefore, no effects would occur from noise related to these actions.   

3.17.3.2 Echanis Project Effects Common to All Action Alternatives 

All Action Alternatives include construction and operation of a wind turbine farm.  Consequently, the 
following noise effects are common to All Action Alternatives.   

PERMANENT EFFECTS 

WIND TURBINE OPERATIONS NOISE 

Wind turbines generate two types of noise: aerodynamic and mechanical.  Aerodynamic noise is 
generated by the blades passing through the air.  Depending on the turbine model (size) and the wind 
speed, the aerodynamic noise may seem like buzzing, whooshing, pulsing, and even sizzling.  Older 
turbines with their blades downwind of the tower are known to cause a thumping sound as each blade 
passes the tower.  Most noise radiates perpendicular to the blades’ rotation.  However, since modern 
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turbines rotate to face the wind, they may radiate noise in different directions each day.  The noise 
from two or more turbines may combine to create an oscillating or thumping “wa-wa” effect. 

Wind turbines generate broadband noise containing frequency components from 20 to 3,600 Hz.  The 
frequency composition varies with wind speed, blade pitch, and blade speed.  Some turbines produce 
noise with a higher percentage of low frequency components at low wind speeds than at high wind 
speeds.  Utility scale turbines must generate electricity compatible with grid transmission (i.e., 
frequency synchronized at 60 Hz).  To meet this requirement, turbines are programmed to keep the 
blades rotating at a constant speed via a governor mechanism.  To compensate for wind speed 
changes, they adjust the pitch of the blades into the wind.  These adjustments change the sound power 
levels and frequency components of the noise.  Generally, large wind turbines typically have blade tip 
speeds of about 300 feet per second (90 m/s) or 200 miles per hour (320 k/hr).  

Mechanical noise is generated by a turbine’s transmission (gearbox) which connects the turbine shaft 
to the generator shaft via an isolation coupling.  Utility scale turbines are usually acoustically 
insulated to prevent most mechanical noise from proliferating outside of the nacelle or tower.  Small 
turbines are more likely to produce noticeable mechanical noise because of insufficient acoustic 
insulation.  Mechanical gearbox noise may contain discernable tones, which makes it particularly 
noticeable and irritating.  Table 3.17-3 lists the sound power for some common utility scale turbines 
estimated at various receptor distances from the proposed wind farm locations. 

Table 3.17-3 Estimated Noise Levels of Utility Scale Wind Turbines 

Turbine 

Estimated Maximum Noise Level, dBA @ Distance, meters 

15 4700 5100 5200 14500 17200 24000 26000 

Vestas V80 (1.8 MW) 109 36 33 32 0 0 0 0 

Enercon E70 (2 MW) 102 29 26 25 0 0 0 0 

Enercon E112 (4.5 MW) 107 34 31 30 0 0 0 0 

Average for Equipment 106 33 30 30 0 0 0 0 

Sources:  Alberts 2006; Rogers 2006. 

 

Wind turbine noise resulting from operation of the Proposed Action and Alternatives could increase 
ambient noise levels.  The nearest residential receptor to the wind turbine Project Area is Receptor 
#31, approximately 4,700 meters (2.9 miles) away.  At this location, the increased noise level caused 
solely by wind turbine operation is estimated at between 29 and 36 dBA.  The nearest recreational 
receptor to the wind turbine Project Area is Receptor #36, approximately 4,337 meters (2.6 miles) 
away.  At this location, the increased noise level caused solely by wind turbine operation is estimated 
at between 31 and 38 dBA.  Consequently, wind turbine noise would be compliant with local 
standards; therefore, operational effects associated with the wind farm would be considered 
acceptable and no mitigation measures would be required.  Potential effects would be further reduced 
by implementation of the Project design features specified in Appendix A. 

TEMPORARY EFFECTS 

WIND TURBINE CONSTRUCTION AND MAINTENANCE NOISE AND VIBRATION 

Construction noise associated with the Echanis Project could temporarily disturb sensitive receptors 
and violate local rules, standards, and/or ordinances.  Noise effects from construction activities that 
would take place at the Project Area are a function of the noise generated by construction equipment, 
the location and sensitivity of nearby land uses, and the timing and duration of the noise-generating 
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activities.  Table 3.17-4 lists estimated noise levels produced by typical construction machinery, 
calculated at various distances.   

 
Table 3.17-4 Estimated Noise Levels of Typical Construction Equipment 

Construction Equipment 

Estimated Maximum Noise Level, dBA @ Distance, meters 

15 50 100 200 500 1000 2000 5000 

Backhoe / Loader 85 74 68 62 52 44 33 10 

Tracked Equipment (Bulldozer) 100 89 83 77 67 59 48 25 

Drilling / Boring Rig 96 85 79 73 63 55 44 21 

Crane 85 74 68 62 52 44 33 10 

Pump 70 59 53 47 37 29 18 0 

Welding Machine / Generator 72 61 55 49 39 31 20 0 

Average for Equipment 91 80 74 67 58 49 38 15 

 

Dump Truck 91 80 74 68 58 50 39 16 

Flatbed Truck 85 74 68 62 52 44 33 10 

Pickup Truck 70 59 53 47 37 29 18 0 

Tractor Trailer 85 74 68 62 52 44 33 10 

City Street Traffic 80 69 63 57 47 39 28 5 

Average for Truck Traffic 85 74 68 61 52 43 32 9 

Sources:  EPA 1971, Plog 1988, BK 1971, Kenai 2007.  
Construction of the wind farm would temporarily increase ambient noise levels in the immediate 
vicinity of the ROW through use of onroad vehicles, offroad equipment, and aircraft (3-day helicopter 
charter).   

Construction activity associated with the wind farm could temporarily cause ground-borne vibration.  
Ground-borne vibration would occur in the immediate vicinity of construction activities, particularly 
if rock drilling, pile driving, or blasting is required.  Table 3.17-5 lists vibration levels produced by 
typical construction machinery and activities at 7.62 meters (25 feet) in units of vibration decibels 
(VdB).   

Table 3.17-5 Vibration Source Levels for Construction Activity 

Construction Equipment Vibration (VdB) 

Pile Driver (impact type) 104-112 

Pile Driver (sonic or vibratory type) 93-105 

Vibratory Roller 94 

Large Bulldozer 87 

Loaded Trucks 86 

Jackhammer 79 

Small Bulldozer 58 

Source:  FTA 2006 

Notes:  Vibration levels measured at 7.62 meters (25 feet). 
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Routine inspection and maintenance activities associated with the wind farm could increase ambient 
noise levels in the vicinity of the Project Area for brief periods of time.  

MITIGATION 

Due to the remote location of the wind farm on Steens Mountain, the absence of proximate receptors makes 
the issue of construction and maintenance noise and vibration effects on the general public moot, therefore no 
mitigations would be needed.  Potential effects would be further reduced by implementation of the Project 
design features specified in Appendix A. 

3.17.3.3 Alternative B – West Route (Proposed Action) 

The noise effects and proposed mitigation measures for the Alternative B – West Route are described below. 

PERMANENT EFFECTS 

TRANSMISSION LINE OPERATIONS NOISE 

Three sources of noise associated with the operation of transmission lines include the corona effect, 
noise from inspection and maintenance, and noise from substations.  Audible noise from transmission 
lines is primarily due to point source corona (crackling and hissing with small amounts of light) 
resulting from inconsistencies found along the line.  Such noise routinely occurs when air is ionized 
around a gap, burr (raised area), irregularity, or some non-insulated component during the 
conductance of electricity through power lines.  Corona is also produced when transmission lines 
break down over time and their fastener components loosen resulting in an air gap.  Corona noise is 
most prominent during periods of rain, fog, or high humidity.  In addition to corona noise, wind 
blowing across power lines and power poles can generate noise when airflow is non-laminar or 
turbulent.  Noise from substations would include operation of transformer banks and circuit breakers 
that also produce corona noise, and diesel emergency backup generators for safety-related equipment, 
if present.  Table 3.17-6 lists estimated noise levels for a transmission line, calculated at various 
distances for different weather conditions. 

Table 3.17-6 Estimated Noise Levels of Transmission Line 

Transmission Line 

Estimated Maximum Noise Level, dBA at Distance, meters 

15 50 100 200 500 1000 2000 5000 

Dry Weather 40 29 23 17 7 0 0 0 

Humid Weather 50 39 33 27 17 9 0 0 

Wet Weather 60 49 43 37 27 19 8 0 

Average for Equipment 53 43 37 30 21 12 1 0 

Source:  CPUC 2009 
 

Corona noise resulting from operation of the Proposed Action could increase ambient noise levels; 
however, such increases would be small and generally not noticeable at typical distances from the 
right-of-way.  The proposed transmission line would cause a small permanent noise increase due to 
the corona effect; however, the precise location of highest possible corona noise cannot be known 
until after commencing operation because conductor surface defects, damage, and inconsistencies 
influence corona noise, along with weather factors.  The nearest receptor to Alternative B Project 
Area would be Receptor #26, which would be approximately 171 meters (561 feet) from the 
transmission line.  At this location, the increase in ambient noise level caused solely by corona noise, 
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if present, is estimated at between 18 and 38 dBA.  The corona performance of the Proposed Action 
was also predicted by T. Dan Bracken, Inc. using the BPA Corona and Field Effects Program.  
Corona-generated audible-noise levels were calculated for average voltage and average conductor 
heights for fair- and foul-weather conditions.  The predicted median audible noise level (L50) during 
foul weather for the nearest residential receptor to Alternative B Project Area would be about 38 dBA 
(Bracken 2010).  Consequently, corona noise appears compliant with local standards; therefore, 
operational effects associated with corona noise are considered minor. 

TEMPORARY EFFECTS 

Temporary effects from the Proposed Action would be similar to those described above in Effects Common to 
All Action Alternatives.  

TRANSMISSION LINE CONSTRUCTION EQUIPMENT NOISE 

Construction of the Proposed Action would temporarily increase ambient noise levels in the 
immediate vicinity of the ROW through use of onroad vehicles, offroad equipment, and aircraft (3-
day helicopter charter).  The nearest receptor to Alternative B Project Area would be Receptor #26, 
which would be approximately 171 meters (561 feet) from the transmission line.  This would be the 
only residence in this alternative that would be within 200 meters of the right-of-way.  The estimated 
noise levels at this receptor would be about 63 to 69 dBA average for a few days at most.  
Consequently, the construction activities, although temporary, would be above the OEQC L10 
(intrusive noise) and L50 (median noise) standards, but below the L1 (annoying noise) standard for 
daytime.  In addition, there would be an increase in the ambient statistical noise levels, L10 or L50, of 
more than 10 dBA in any one hour. 

TRANSMISSION LINE CONSTRUCTION ACTIVITY VIBRATION 

Construction activity associated with the Proposed Action could temporarily cause ground-borne 
vibration.  Ground-borne vibration would occur in the immediate vicinity of construction activities, 
particularly if rock drilling, pile driving, or blasting is required.  

Based on the distance to the nearest residential receptor, Receptor #26 would be approximately 171 
meters (561 feet) from the transmission line in Alternative B, vibration levels would be about 70 to 80 
VdB, which would be well below the FTA damage threshold for buildings of 100 VdB.  People may 
feel minor ground movement at greater distances, but because the construction activities would be 
temporary and there would be negligible potential for damage to fragile structures, this would not 
constitute an effect.   

TRANSMISSION LINE MAINTENANCE NOISE  

Routine inspection and maintenance activities associated with the proposed transmission line could 
increase ambient noise levels in the vicinity of the Project Area for brief periods of time.  Inspection 
and maintenance activities would include insulator washing, substation maintenance, generator and 
gearbox rebuilds/replacements, and access road repair which would involve occasional truck or 
earthmoving equipment activity along the transmission line right-of-way.  The nearest residential 
receptor to Alternative B Project Area would be Receptor #26, which would be approximately 171 
meters (561 feet) away.  Noise from these sources should not result in perceptible noise level 
increases at the nearest sensitive receptor.  However, some construction equipment used in road 
repairs may cause ambient background noise levels to temporarily increase beyond 10 dBA in any 
one hour. 
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MITIGATION 

MITIGATION FOR TRANSMISSION LINE CONSTRUCTION EQUIPMENT AND ACTIVITY NOISE 

No additional mitigation measures are proposed beyond the project design features or best 
management practices outlined in Appendix A. 

MITIGATION FOR TRANSMISSION LINE MAINTENANCE ACTIVITY NOISE 

No additional mitigation measures are proposed beyond the project design features or best 
management practices outlined in Appendix A. 

South Diamond Lane Route Option   

The South Diamond Lane Route option of Alternative B would only change the noise effects for Receptor 
#27.  The preferred West Route would locate the transmission line approximately 503 meters (1,650 feet) 
from Receptor #27, while the South Diamond Lane Route would locate the transmission line approximately 
2,177 meters (7,142 feet) from the residence.  Consequently, the noise effects would be reduced for Receptor 
#27 at this greater distance with this option.  However, all other effects to the other sensitive receptors would 
remain the same as those for the proposed West Route.   

Hog Wallow Route Option 

The Hog Wallow Route option of Alternative B would only change the noise effects for Receptor #27.  The 
preferred West Route would locate the transmission line approximately 503 meters (1,650 feet) from Receptor 
#27, while the Hog Wallow Route would locate the transmission line approximately 512 meters (1,680 feet) 
from the resident.  Consequently, the noise effects would be slightly less for Receptor #27 at this greater 
distance with this option.  However, all other effects to the other sensitive receptors would remain the same as 
those for the proposed West Route.   

115-KV Transmission Line Option 

Potential permanent and temporary noise and vibration effects and mitigation measures related to 
construction, operation, and maintenance activities for a 115kV transmission line would be similar to those 
described above for the Proposed Action or the two options. 

3.17.3.4 Alternative C – North Route 

Potential permanent and temporary noise and vibration effects and mitigation measures related to 
construction, operation, and maintenance activities that would occur for the Alterative C North Route would 
be similar to those described for the Alternative B – West Route.  However, the nearest residential receptor to 
Alternative C Project Area would be Receptor #15, which would be approximately 66 meters (217 feet) from 
the transmission line.  This receptor and six others (Receptors #7, #9, #11, #13, #18, and #19) are all within 
200 meters of the Project right-of-way.  The distances from the sensitive receptors to the Alternative C Project 
Area are closer than those from the Alterative B. 

Corona noise, if present, at Receptor #15 is estimated to be between 27 and 47 dBA.  The corona performance 
of the Proposed Action was also predicted by T. Dan Bracken, Inc. using the BPA Corona and Field Effects 
Program.  Corona-generated audible-noise levels was calculated for average voltage and average conductor 
heights for fair- and foul-weather conditions.  The predicted median audible noise level (L50) during foul 
weather for the nearest residential receptor to Alternative C Project Area would be about 43 dBA (Bracken 
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2010).  Consequently, corona noise appears compliant with local standards; therefore, operational effects 
associated with corona noise are considered minor. 

The estimated construction noise levels at the nearest sensitive receptor, Receptor #15, would be 
approximately 71 to 78 dBA average.  The construction activities, although temporary, would be above the 
OEQC L10 (intrusive noise) and L50 (median noise) standards for daytime, and at times would be above the L1 
(annoying noise) standard of 75 dBA for daytime.  In addition, there would be an increase in the ambient 
statistical noise levels, L10 or L50, of more than 10 dBA in any one hour.  As a result, the mitigation measures 
identified in Alternative B would also be recommended to mitigate some of the construction noise associated 
with this alternative.   

Vibration levels of construction activity at Receptor #15 would be below the FTA damage threshold of 100 
VdB for buildings.  This is based on the vibration source levels for construction equipment at 7.62 meters (25 
feet) in Table 3.17-4 compared to this alternative’s nearest sensitive receptor at a distance of 66 meters (217 
feet).  To ensure that vibration associated with construction activity would be minimized to the extent 
feasible, mitigation measures identified in Alternative B are recommended. 

Routine inspection and maintenance activities associated with the proposed transmission line could increase 
ambient noise levels in the vicinity of the Project Area for brief periods of time.  Although most noise sources 
should not be perceptible at the nearest sensitive receptor, some construction equipment used in road repairs 
may cause ambient background noise levels to increase beyond 10 dBA in any one hour.  The mitigation 
measures identified in Alternative B would also be recommended to mitigate noise associated with road repair 
activity.   

115-KV Transmission Line Option 

Potential permanent and temporary noise and vibration effects and mitigation measures related to 
construction, operation, and maintenance activities for a 115 kilovolt transmission line would be similar to 
those described above for Alternative C.   

MITIGATION 

MITIGATION FOR TRANSMISSION LINE CONSTRUCTION EQUIPMENT AND ACTIVITY NOISE 

No additional mitigation measures are proposed beyond the project design features or best 
management practices outlined in Appendix A. 

MITIGATION FOR TRANSMISSION LINE MAINTENANCE ACTIVITY NOISE 

No additional mitigation measures are proposed beyond the project design features or best 
management practices outlined in Appendix A. 

3.17.3.5 Residual Effects after Mitigation 

Residual effects related to the proposed action that would occur during construction include disturbance to 
nearby residences and disturbance to and displacement of some species of wildlife.    

3.17.3.6 Summary Comparison of Alternatives 

The effect to noise and vibration from development of the Echanis wind development, primary access road, 
and each alternative is compared in Table 3.17-7 and summarized in Table 3.17-8.  The table includes the 
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effect to noise and vibration along the primary access road to Echanis in addition to effects from each 
alternative. 

Table 3.17-7 Comparison of Effects - Noise and Vibration 

 Alternative A Alternative B Alternative C 

 

No Action 

West Route 

(Proposed Action) 

S. Diamond Lane 

Route Option 

Hog Wallow 

Route Option North Route 

Permanent Noise Effects at Nearest Receptor 

Wind Farm Operations N/A 31 - 38 dBA 31 - 38 dBA 31 - 38 dBA 31 - 38 dBA 

Transmission Line Operations N/A 18 - 38 dBA 18 - 38 dBA 18 - 38 dBA 27 - 47 dBA 

Temporary Noise Effects at Nearest Receptor 

Wind Turbine Construction and 
Maintenance 

N/A 14 - 20 dBa 14 - 20 dBa 14 - 20 dBa 14 - 20 dBa 

Transmission Line Construction 
and Maintenance 

N/A 63 - 69 dBa 63 - 69 dBa 63 - 69 dBa 71 - 78 dBa 

Temporary Vibration Effects at Nearest Receptor 

Wind Farm and Transmissions 
Line Construction  

N/A 70 - 80 VdB 70 - 80 VdB 70 - 80 VdB < 100 VdB 

 

Table 3.17-8 Summary of Effects – Noise and Vibration 

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

Alternative B – West Route South Diamond 
Lane – Route 

Option 

Hog Wallow Route – 
Option 

Alternative C – North Route 

Under the No 
Action Alternative, 
the proposed 
transmission line 
and wind turbines 
would not be 
installed; 
therefore, no 
effects would 
occur from noise 
related to these 
actions.   

Construction of the 
wind farm would 
temporarily increase 
ambient noise levels 
in the immediate 
vicinity of the ROW 
through use of on-
road vehicles, off-
road equipment, and 
aircraft (3-day 
helicopter charter).   

Construction activity 
associated with the 
wind farm could 
temporarily cause 
ground-borne 
vibration.  Ground-
borne vibration would 
occur in the 
immediate vicinity of 
construction activities, 
particularly if rock 
drilling, pile driving, or 
blasting is required.   

Routine inspection 
and maintenance 
activities associated 
with the wind farm 
could increase 
ambient noise levels 
in the vicinity of the 
Project Area for brief 
periods of time.  

Temporary effects from 
Alternative B would be similar 
to those described in effects of 
the Echanis Wind Farm.    

The estimated construction-
related noise levels at the one 
residence within 200 meters of 
the right-of-way would be about 
63 to 69 dBA average for a few 
days at most.  Consequently, 
the construction activities, 
although temporary, would be 
above the OEQC L10 (intrusive 
noise) and L50 (median noise) 
standards, but below the L1 
(annoying noise) standard for 
daytime.  In addition, there 
would be an increase in the 
ambient statistical noise levels, 
L10 or L50, of more than 10 
dBA in any one hour. 

Vibration levels at the nearest 
residential receptor (561 feet 
away) would be about 70 to 80 
VdB, which is well below the 
FTA damage threshold for 
buildings of 100 VdB.  People 
may feel minor ground 
movement at greater distances, 
but because the construction 
activities are temporary and 
there is negligible potential for 
damage to fragile structures, 

The South Diamond 
Lane Route option of 
Alternative B would 
only change the noise 
effects one receptor.  
The transmission line 
would be located 
7,124 feet from it, as 
opposed to 1,650 feet 
from it in Alternative 
B.  The noise effects 
at this receptor would 
be reduced.   

All other effects to the 
other sensitive 
receptors would 
remain the same as 
those for the 
proposed West 
Route.   

The potential 
permanent and 
temporary noise and 
vibration effects and 
mitigation measures 
related to 
construction, 
operation, and 
maintenance 
activities that would 
occur on the South 
Diamond Lane Route 
would be similar to 

The Hog Wallow 
Route option of 
Alternative B would 
only change the noise 
effects for one 
receptor.  The 
transmission line 
would be located 
1,680 feet from it, as 
opposed to 1,650 feet 
in Alternative B.  The 
noise effects would 
be slightly less for 
this receptor with this 
option.   

All other effects to the 
other sensitive 
receptors would 
remain the same as 
those for the 
proposed West 
Route.   

The potential 
permanent and 
temporary noise and 
vibration effects and 
mitigation measures 
related to 
construction, 
operation, and 
maintenance 
activities that would 
occur on the Hog 

Potential permanent and 
temporary noise and vibration 
effects and mitigation measures 
related to construction, 
operation, and maintenance 
activities that would occur for 
the Alterative C North Route 
would be similar to those 
described for the Alternative B 
West Route.  However, the 
nearest residential receptor to 
Alternative C is approximately 
217 feet from the transmission 
line.  This receptor and six 
others are all within 200 meters 
of the Project right-of-way.  The 
distances from the sensitive 
receptors to the Alternative C 
Project Area are closer than 
those from the Alterative B. 

The estimated construction 
noise levels at the nearest 
sensitive receptor would be 
approximately 71 to 78 dBA 
average.  The construction 
activities, although temporary, 
would be above the OEQC L10 
(intrusive noise) and L50 
(median noise) standards for 
daytime, and at times would be 
above the L1 (annoying noise) 
standard of 75 dBA for daytime.  
In addition, there would be an 
increase in the ambient 
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Table 3.17-8 Summary of Effects – Noise and Vibration 

Alternative A – 
No Action 

Echanis Wind 
Energy Project 

Alternative B – West Route South Diamond 
Lane – Route 

Option 

Hog Wallow Route – 
Option 

Alternative C – North Route 

The nearest 
residential receptor to 
the wind turbine 
Project Area is 
approximately 2.9 
miles away.  At this 
location, the 
increased noise level 
caused solely by wind 
turbine operation is 
estimated at between 
29 and 36 dBA.   

The nearest 
recreational receptor 
to the wind turbine 
Project Area is 
approximately 2.6 
miles away.  At this 
location, the increase 
noise level caused 
solely by wind turbine 
operation is estimated 
at between 31 and 38 
dBA.   

 

this would not constitute an 
effect.   

At the nearest receptor 
(approximately 561 feet from 
the transmission line), the 
increase in ambient noise level 
caused solely by corona noise, 
if present, is estimated at 
between 18 and 38 dBA.  
Corona noise appears 
compliant with local standards; 
therefore, operational effects 
associated with corona noise 
are considered minor.   

Noise from routine inspection 
and maintenance activities 
should not result in perceptible 
noise level increases at the 
nearest sensitive receptor.  
However, some construction 
equipment used in road repairs 
may cause ambient 
background noise levels to 
temporarily increase beyond 10 
dBA in any one hour. 

 

 

those described for 
the proposed West 
Route. 

 

Wallow Route would 
be similar to those 
described for the 
proposed West 
Route. 

.  

 

statistical noise levels, L10 or 
L50, of more than 10 dBA in any 
one hour.   

Vibration levels of construction 
activity at the nearest receptor 
(217 feet) would be below the 
FTA damage threshold for 
buildings of 100 VdB.  This is 
based on the vibration source 
levels for construction 
equipment at 7.62 meters (25 
feet) compared to this 
alternative’s nearest sensitive 
receptor at a distance of 66 
meters (217 feet).   

Corona noise, if present, at the 
nearest receptor (217 feet) is 
estimated at between 27 and 47 
dBA.  Corona noise appears 
compliant with local standards; 
therefore, operational effects 
associated with corona noise 
are considered minor. 

Although most noise sources 
from routine inspection and 
maintenance activities should 
not be perceptible at the nearest 
sensitive receptor, some 
construction equipment used in 
road repairs may cause ambient 
background noise levels to 
increase beyond 10 dBA in any 
one hour.    
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3.18 ENERGY 

This section describes the relationship between the proposed Project and state requirements encouraging the 
increased development and use of renewable energy sources.  It describes the existing transmission system in 
Harney County and how the proposed Project would expand and affect those facilities.  Figure 3.18-1 shows 
the existing and proposed transmission lines and development in the area. 

3.18.1.1 Methodology 

The area of analysis is comprised of a 150-foot wide study corridor along the route alternatives (i.e., 75 feet 
on each side of the centerline).  The methodology for analyzing impacts includes evaluating conditions and 
potential effects to energy services (including power generation, transmission, and distribution) in and around 
Harney County.  The information is compiled from various sources including the Bonneville Power 
Administration (BPA), Harney Electric Cooperative (HEC), Oregon Department of Energy, and the Energy 
Information Administration (EIA). 

The analysis was informed by comments from the public scoping process, which occurred from July to 
September 2009.  Comments from agency representatives, local organizations, and private citizens requested 
that the following energy issues be addressed: 

 Discussion of whether HEC and BPA’s transmission capabilities would need to be upgraded due to the 
proposed Project, particularly if other projects also are developed that would connect to the transmission 
system. 

 Discussion of whether the Harney Electric system would need to be upgraded to automatic switching due 
to the proposed Project. 

3.18.2 Affected Environment 

3.18.2.1 Renewable Portfolio Standards and the Transmission Grid 

In 2005, Oregon passed a renewable portfolio standard (RPS) that requires the largest utilities in Oregon (i.e., 
those that provide three percent or more of Oregon’s total retail electric sales) to provide 25 percent of their 
retail sales of electricity from renewable sources of energy by 2025.  There are intermediate goals for these 
large utilities of five percent by 2011, 15 percent by 2015, and 20 percent by 2020.  Smaller utilities (i.e., 
those providing between 1.5 and 3 percent) are required to provide 10 percent of their retail sales from 
renewable power sources by 2025, and the smallest utilities (i.e, those providing less than 1.5 percent) must 
provide five percent of their retail sales from renewable power sources by 2025.  Eligible resources include 
wind, solar photovoltaic and solar thermal, wave, tidal, ocean thermal, geothermal, some categories of 
hydropower, and some biomass and biomass byproducts (ODOE Website, 2009).  Of these, wind is by far the 
largest and fastest growing in Oregon. 

California has a similar RPS mandate as Oregon.  In 2002, Senate Bill 1078 established California’s RPS, and 
it was amended and accelerated under Senate Bill 107 in 2006.  California’s RPS mandate requires utilities to 
provide 20 percent of retail sales of electricity from eligible renewable energy resources by 2010 through 
annual increases of at least one percent per year.  Further, in 2008 under Executive Order S-14-08, the 
mandate was expanded to require all retail sellers of electricity to provide 33 percent of retail load through 
eligible renewable energy resources by 2020 (CPUC Website, 2010). 
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Figure 3.18-1 Existing and Proposed Transmission Lines and Development. 
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Oregon and California utilities need additional renewable energy generation to meet the 2025 RPS mandates 
of five to 25 percent, and 2020 mandate of 33 percent, respectively. 

California and Washington State are connected to Oregon’s transmission system and electricity grid through 
major transmission lines, including the Pacific Intertie, the largest single electricity transmission program in 
the United States.  This system facilitates interstate energy exchanges (EIA Website, 2009).  High-voltage 
electricity transmission lines in Oregon are primarily operated and maintained by BPA.  However there are 
some lines that are operated and maintained by other large utilities, such as Sierra Pacific, PacifiCorp, Idaho 
Power, and Portland General Electric (BPA Website, 2009). 

The Pacific Northwest, which includes Oregon, produces over 2,200 MW of wind power in BPA’s load 
balancing area (BPA Website, 2009).  In fact, Oregon produces approximately four percent of the nation’s 
total.  Wind energy resources generally provide energy but not capacity, as wind energy generation is highly 
variable.  As such, it requires the rest of the system to be able to balance this variability so that power supply 
can meet the energy demands.  This in essence increases the demand for balancing reserves.  With the ever-
increasing requests for wind energy integration into the BPA transmission system, BPA is changing their 
system operations and pursuing new ways to reliably integrate wind into the power grid, while continuing to 
meet power loads and other non-power obligations, such as providing fish flows.  Several short-term 
solutions, including improving wind generation forecast accuracy and modified scheduling practices, are 
being pursued while long-term solutions, which include new scheduling practices, transmission additions, and 
improving automatic generation control, are also being explored (BPA Website, 2009).Transmission System 
in Harney County 

Electricity transmission in Harney County is primarily provided by HEC and BPA.  Figure 3.18-1 shows the 
existing and proposed transmission lines in the Project Area, and includes the nearby proposed wind energy 
projects.   

HEC has a service area of approximately 20,000 square miles, covering southeastern Oregon and 
northwestern Nevada, and its headquarters are located in Burns, Oregon.  It is a member owned non-profit 
cooperative, which means that it does not pay state or federal income taxes based on profits from operations.  
Because of this, any profits that HEC may make during the year are allocated back to its members in the form 
of patronage capital.  HEC purchases all of its power from BPA under a long-term contract; even though 
some that of that BPA power is transmitted and received through Sierra Pacific Power Company’s (SPPC) 
system in Nevada.  (HEC 2010)  HEC currently operates the existing 115-kilovolt (kV) transmission line near 
Diamond Junction, Oregon, to which the proposed line is planned to connect.  Further, HEC will take 
ownership, assuming all responsibility for operations and maintenance, of the proposed transmission line once 
it becomes operational.   
 
BPA is a self-funding federal power marketing agency in the Pacific Northwest, with a territory that includes 
the entire states of Washington, Oregon, and Idaho, and parts of Montana, Wyoming, Utah, Nevada, and 
California.  BPA markets wholesale power at cost to public and private utilities, federal agencies, direct-
service industries, tribes, and power marketers, from federal hydroelectric projects in the Columbia River 
Basin, one nonfederal nuclear power plant, and other nonfederal hydroelectric and wind energy generation 
facilities.  BPA also operates an extensive high-voltage electricity transmission system throughout its 
territory, comprising approximately 75 percent of the high-voltage transmission in that area.  BPA’s 
transmission system currently has 21 wind energy generating facilities (with over 2,200 MW) interconnected, 
and those numbers are increasing quickly.  BPA is currently developing programs to approach the challenges 
of providing transmission services to additional wind energy generating resources (BPA Website, 2009). 
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3.18.3 Environmental Effects and Mitigation 

Transmission is a significant issue for wind energy projects, in several ways.  Generally wind generation 
facilities are sited in unpopulated areas, and the highest demand for the energy produced is in the larger cities 
and populated areas (Davidson, 2008).  Further, due to their remoteness, access to the grid is limited and the 
biggest constraint for the facilities is finding a transmission system nearby, with excess capacity into which to 
connect.   

3.18.3.1 Alternative A – No Action 

Under the No Action Alternative, the Echanis project would not be constructed and would not contribute to 
regional efforts to meet the 2025 RPS goal in Oregon, or the 2020 goal in California. 

3.18.3.2 Echanis Project Effects Common to All Action Alternatives 

The Echanis Wind Energy Project would involve the construction and operation of 40 to 69 wind turbines on 
a 10,500 acre privately owned site in rural Harney County.  The proposed wind turbines would be arranged in 
multiple “strings” placed along several exposed ridgelines on the site.  The Project would include several 
miles of 34.5-kV underground power collection cables to connect the turbine strings to a new 100-foot by 
200-foot substation located near the center of the site.  A 24-foot by 48-foot operations and maintenance 
(O&M) building would be located next to the substation.  An existing access road that currently connects the 
site to Ham Brown Lane and South Diamond Lane would be widened, improved, and extended to the new 
substation on the site.  The existing access road is located exclusively on private property and would be 
improved with the knowledge and consent of the underlying land owners.  Additional service roads would be 
located on the site to provide access between the O&M building, wind turbines, and other wind energy related 
facilities on the site.  

The Echanis Wind Energy Project, and the other potential wind energy generation projects being proposed in 
the Project Area, would be different from most of the wind energy projects in Oregon currently located along 
the Columbia River Gorge.  The Echanis Project and the other possible North Steens wind energy projects 
would produce peak power during winter months, which would be beneficial to the integrated transmission 
and power system (Ramsayer, 2008).  While adding these resources to the power grid would increase the 
amount of energy without capacity into the system, the energy variability would occur at times that would 
compliment the Columbia Gorge projects, potentially benefitting the balancing required by BPA. 

The process of electrically interconnecting the Echanis project to the HEC and the BPA grids has progressed 
through the Feasibility and System Impact Study reports to the Facility Study report stage from January 2008 
to date.  BPA is currently finalizing the Facility Study report and an official cost and schedule for Phase I of 
the Echanis project.  It is estimated that the final Facility Study report, associated phased plan of service, and 
official cost and schedule will be completed in June 2010.  Subsequent to that date, BPA will begin ordering 
long-lead items at Columbia Energy Partners LLC’s (CEP) request, per BPA’s Large Generator 
Interconnection Procedures (LGIP).  A Large Generator Interconnection Agreement (LGIA) and Balancing 
Authority Agreement (BAA) will be signed upon final completion and issuance of the BLM EIS and permit 
for the Echanis generation-tie line right-of-way, based upon the selected transmission line route alternative.  
(Blood, 2010)   
 
The preliminary plan of service, as produced in the BPA Facility Study report, calls for acceptable mitigation 
of problems on the 115-kV systems of HEC, BPA, and the Idaho Power Company to interconnect the full 104 
MW.  In the near-term, CEP, HEC, and BPA will be working together to, first, bring on-line the initial 40 
MW of Phase I of the Echanis project requiring minimal upgrades.  Then, the incremental 64 MW will be 
brought on-line in concert with certain long-lead items coordinated with BPA and Idaho Power.  To allow 
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interconnecting of the full 104 MW, the following system upgrades would be required to the HEC, BPA, and 
Idaho Power electrical and communications systems (Blood, 2010):   
 
HEC Upgrades 

 Line Section -  

 If the West Route is selected in the BLM EIS, no line upgrades are foreseen on the HEC system.  
However, the 30-MVA regulator at the HEC Hanley Substation will either have to be replaced or 
moved south of the Echanis project’s interconnection point on the HEC Hanley-Catlow 115-kV 
transmission line.  

 If the North Route is selected in the EIS, HEC will have to replace approximately 20 miles of the 
existing “3/0” 115-kV transmission line conductor with a higher rated 115-kV conductor.  The 20-
mile line section originates from CEP’s gen-tie line interconnection point at HEC’s Crane Substation 
to the east of the HEC Hanley Substation 30-MVA regulator and the BPA Harney Substation.  In this 
case, the Hanley 30-MVA regulator will not be affected. 

 Communications - Communications media, voice, metering and data, monitoring, and control equipment 
to coordinate the transmission of the Echanis-generate power between the HEC and BPA networks, to 
comply with Western Electric Coordinating Council (WECC) reliability standards. 

BPA Upgrades 

 Harney Substation - Static VAR Compensator (SVC, @ +20/-12 Mvar) and flow-based Remedial Action 
Schemes (RAS). 

 Communications - Communications media, voice, metering and data, monitoring, and control equipment 
and RAS to coordinate the transmission of Echanis-generated power, and one other project on the 
Harney-Redmond line, with BPA’s network to comply with WECC reliability standards. 

 Harney-Redmond 115-kV Transmission Line - Upgrade of about a 20-mile section of transmission line 
between Brasada and Redmond from a Maximum Operating Temperature (MOT) of 80 degrees Celsius to 
100 degrees Celsius by re-sagging /re-tensioning that line section. 

Idaho Power Company Upgrade 

 Hines Substation - Replace the 50-MVA Hines Substation transformer with a 100-MVA unit to allow for 
single-line outage contingencies between BPA-Harney and Idaho Power Company systems.   

In addition to the above equipment upgrades, HEC would have to make operational changes.  HEC does not 
generate any of its own power or have any other power generators located in its service area.  Thus, its 
electrical distribution system is only designed to deliver power to its members.  Some of the related 
operational changes that would be required so that HEC could transmit the power from the Echanis Project to 
the regional electrical grid system include: 
 Taking on the new role would require HEC to formally change its status from a “local service provider” 

to a “transmission owner and provider,” and require it to coordinate the new power transmission with 
WECC. 

 New operational procedures and training would have to be implemented to manage generation from 
several sources. 

 Current service interruptions that occur about twice a year, to complete minor system maintenance, would 
have to change so that the Echanis Project could deliver the contracted power reliably.  (Whitaker 2010) 

 It is estimated that it would take at least 6 to 12 months to implement the above changes to the HEC 
electrical distribution and operational system. 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.18-6 

3.18.3.3 Alternative B – West Route (Proposed Action) 

The addition of this Project would increase the flow of renewable wholesale electric power available to 
utilities for retail sales in the state of California, as well as, within Oregon.  Further, the near-term availability 
of access to wind energy would increase the likelihood for the larger utilities in Oregon to meet their 
intermediate RPS goals.  The West Route under Alternative B would provide a direct route to the HEC 115-
kV transmission line, which would interconnect the proposed line to the BPA integration point.  The power 
would then could be transmitted through the BPA transmission system to Southern California Edison (SCE).  
As indicated above, if the West Route is selected in the BLM EIS, no line upgrades are foreseen on the HEC 
system.  However, the 30-MVA regulator at the HEC Hanley Substation will either have to be replaced or 
moved south of the Echanis project’s interconnection point on the HEC Hanley-Catlow 115-kV transmission 
line. 

The existing HEC 115-kV line would remain operational during the first phase of the proposed line, where it 
would carry one three phase circuit.  The addition of the four proposed wind energy projects would require 
the North Steens transmission line to be developed to its full 230-kV capacity.  This is discussed in the 
cumulative effects section. 

While construction of the Project may require the use of additional energy, the long-term energy generation 
transmitted as a result of the operation of the Project would be greater than any potential increase in energy 
needs during the construction phases. 

Future Construction Phase – Upgrade to 230-kV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, similar temporary construction related effects would 
be experienced as described above, where increased energy generation with the development and operation of 
future Project phases would generate more power than would be needed to and offset construction of those 
additional phases. 

South Diamond Lane Route Option   

The effects for this option are the same as discussed in Alternative B – West Route, including the future 
construction phase to upgrade to a 230-kV transmission line. 

Hog Wallow Route Option 

The effects for this option are the same as discussed in Alternative B – West Route, including the future 
construction phase to upgrade to a 230-kV transmission line. 

115-kV Transmission Line Option 

There are several effects of this option regarding energy, as compared to the other alternatives.  Under this 
option, there would be no need to upgrade the HEC 115-kV line to a 230-kV line.  However, the reduced 
voltage transmission line would not be able to transmit as much energy or interconnect as many potential 
wind energy projects as a 230-kV line, thus requiring additional transmission lines in the area if additional 
projects are developed.  Further, generally energy transmission line losses increase as voltage decreases, with 
all else constant.  Therefore, this option would incur higher transmission line losses compared to other action 
alternatives.  It should be noted that this alternative would result in long-term energy generation, which would 
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be greater than and offset any potential combined increase in energy needs from construction and  total 
transmission line losses. 

3.18.3.4 Alternative C – North Route 

The effects for this option are the same as discussed in Alternative B – West Route, with two exceptions.  As 
indicated above, if the North Route is selected in the EIS, HEC will have to replace approximately 20 miles of 
the existing “3/0” 115-kV transmission line conductor with a higher rated 115-kV conductor.  The 20-mile 
line section originates from CEP’s gen-tie line interconnection point at HEC’s Crane Substation to the east of 
the HEC Hanley Substation 30-MVA regulator and the BPA Harney Substation.  In this case, the Hanley 30-
MVA regulator will not be affected.  Second,  the route is longer under this alternative than for the Proposed 
Action and, therefore, is subject to an increase of energy loss along the transmission line as compared to the 
shorter route.  Energy is lost through transmission lines due to resistance (line loss).  Line losses decrease 
with higher voltage and increase with higher distance and higher loads.  This alternative would result in long-
term energy generation realized from the operation of the Project greater than any potential increase in energy 
needs during construction combined with total line losses. 

Future Construction Phase – Upgrade to 230-kV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, similar temporary construction related effects would 
be experienced as described above, where the increased amount of energy generation transmitted as a result of 
the upgraded operation of the Project would be greater than any potential increase in energy needs during the 
construction phases. 

115-kV Transmission Line Option 

Under this option, there would be no need to upgrade the HEC 115-kV line to a 230-kV line.  However, the 
reduced voltage transmission line would not be able to transmit as much energy or interconnect as many 
potential wind energy projects as a 230-kV line, so additional transmission would be required if additional 
wind projects are permitted in the Project Area.  In addition, this option would incur higher transmission line 
losses compared to the Alternative C.  As with Alternative B, this alternative would have negligible short-
term energy effects and the long-term energy generation effects would far outweigh any potential minimal 
increase in energy needs during construction combined with total line losses.   

3.18.3.5 Residual Effects after Mitigation 

There are no mitigation measures recommended for energy. 

3.18.3.6 Summary Comparison of Alternatives 

Table 3.18-1 summarizes the effects the Echanis Wind Energy Project, transmission line alternatives, and 
route options would have on development and use of renewable energy and the existing power transmission 
and distribution systems in Harney County.  
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Table 3.18-1 Summary of Effects  - Energy  

 
Alternative A 

No Action 

Alternative B 

Alternative C 
North Route 

West Route 
(Proposed Action) 

S. Diamond Lane 
Route Option 

Hog Wallow 
Route Option 

Renewable Electrical 
Power Supply 

Under the No Action 
Alternative, the Echanis 
project would not be 
constructed and would not 
contribute to regional efforts 
to meet the 2025 RPS goal in 
Oregon, or the 2020 goal in 
California. 

Results in increased 
supply of clean, 
renewable wholesale 
electric power available 
to utilities for retail 
sales. 

Same as Alternative B 
- West Route 

Same as Alternative B 
- West Route 

Same as Alternative B - 
West Route 

Power Transmission No effect Results in increased 
transmission of clean, 
renewable wholesale 
electric power available 
to utilities for retail 
sales. 

Same as Alternative B 
- West Route 

Same as Alternative B 
- West Route 

Same as Alternative B - 
West Route 

Power Distribution No effect No effect No effect No effect No effect 
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3.19 CUMULATIVE EFFECTS 

Cumulative effects are the effects on the environment which result from the incremental impact of the 
Proposed Action and Action Alternatives when added to other past, present, and reasonably foreseeable future 
actions, regardless of what agency (federal or non-federal) or person undertakes such other actions.  
Cumulative impacts can result from individually minor but collectively significant actions taking place over a 
period of time (40 CFR 1508.7).  This section describes the potential cumulative effects on the natural and 
built environment from the construction and operation of the Proposed Action and Action Alternatives. 

3.19.1 Methodology 

The analysis of cumulative effects involved a series of steps beginning with the identification of issues or 
resources appropriate for inclusion in the cumulative effects analysis.  This step was followed by defining 
spatial (geographic) and temporal (time) boundaries appropriate for the analysis of each environmental issue 
or resource.  Next, a range of past, present, and reasonably foreseeable future actions were identified that 
could have an effect on the issues or resources of concern, within the geographic scope and timeframe 
established for the cumulative effects analysis.  These include both Federal actions and non-Federal (i.e., 
private) actions. 

3.19.1.1 Geographic Scope  

The geographic scope of the cumulative effects for each issue or resource was established to help bound the 
description of the affected environment.  In most cases, the geographic scope was based on the natural 
boundaries of the resource affected, rather than jurisdictional boundaries.  The geographic scope of 
cumulative effects extended beyond the scope of the direct effects, but not beyond the scope of the direct and 
indirect effects of the Proposed Action and Action Alternatives.  If the Proposed Action and Action 
Alternatives would have no direct or indirect effects on a particular resource, a cumulative effects analysis 
was not conducted for that resource. 

3.19.1.2 Timeframe of Analysis 

For each issue or resource, a timeframe was established for analyzing cumulative effects.  The timeframe 
encompasses the full duration of the anticipated effects.  Timeframes, like geographic scope, could vary by 
resource.  These timeframes were based on the duration of the direct and indirect effects of the Proposed 
Action and Action Alternatives, not strictly the duration of the action itself. 

3.19.1.3 Past and Present Actions 

The nature and extent of past and present actions in the vicinity of the Proposed Action and Action 
Alternatives is largely described earlier in this section and in Section 3 Affected Environment for each 
environmental resource.  Past actions that have affected natural and human resources in the Project Area 
include hunting and gathering by aboriginal peoples; trapping, mining, farming, cattle ranching, and sheep 
grazing by early Euro American settlers; and wildfire and prescribed fire.  Small towns and hamlets have also 
become established in the Project Area, along with a system of state highways and county roads, and a 
network of BLM, USFWS, and private access roads. 
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3.19.1.4 Reasonably Foreseeable Future Actions  

Reasonably foreseeable future actions include those federal and non-federal activities not yet undertaken, but 
sufficiently likely to occur, that a Responsible Official of ordinary prudence would take such activities into 
account in reaching a decision.  These federal and non-federal activities that must be taken into account in the 
analysis of cumulative impact include, but are not limited to, activities for which there are existing decisions, 
funding, or proposals.  Reasonably foreseeable future actions do not include those actions that are highly 
speculative or indefinite.  The reasonably foreseeable future actions included in the cumulative effects 
analysis for the North Steens 230-kV Transmission Line Project are described below.  They include three 
wind energy projects similar in size and scale to the Echanis project, a BLM rangeland restoration program, a 
BLM travel management plan, a BLM ecosystem restoration project, a private wind energy testing and 
monitoring project, and possible upgrades to existing Harney Electric Cooperative (HEC) transmission lines 
that would be required if the North Steens Transmission Line is developed to its full 230-kV potential.  Each 
reasonably foreseeable future action is described below. 

The West Ridge Wind Project  

In July 2008, West Ridge Wind, LLC, a wholly-owned subsidiary of Columbia Energy Partners LLC, applied 
for a conditional use permit from the Harney County Planning Commission for a 104 MW wind energy 
project known as the West Ridge Wind Project.  West Ridge Wind, LLC formally withdrew the application in 
January 2009.  Although the application was withdrawn and no application for the West Ridge Project is 
pending before Harney County or the Oregon Energy Facilities Siting Council, this Draft EIS used the 
proposed layout and environmental studies prepared for the project to determine the cumulative effects of this 
project together with the Proposed Action.  

The West Ridge Wind project would be developed on an 8,360-acre privately-owned site located near 
Diamond, Oregon in Harney County (Figure 3.19-1).  The property within the boundaries of the site is owned 
by Diamond Valley Ranches, Inc., Diamond Valley Land Co., LCC and Bill Otley.  The beginning of the 
project is approximately 16 miles south on Moon Hill Road.  The closest turbine would be approximately 13 
miles from the Highway 205, 12 miles from South Diamond Lane, and 2 miles from Steens Mountain Loop 
Road.   

The project would include between 40 and 69 wind turbine towers.  Each tower would have a maximum hub 
height of 80 meters (262 feet) and maximum blade tip height of 121 meters (400 feet).  In addition, the project 
would include four meteorological towers up to 50 meters (approximately 160 feet) tall, aboveground 
transmission lines, and an O&M building and a substation.  The facility would occupy an approximately 14-
acre footprint, not including access roads.  The portion of the site that would be developed by this project is 
currently used for seasonal grazing of livestock/pasture.   

The East Ridge Wind Project  

In July 2008, East Ridge Wind, LLC, a wholly-owned subsidiary of Columbia Energy Partners LLC, applied 
for a conditional use permit from the Harney County Planning Commission for a 104 MW wind energy 
project known as the East Ridge Wind Project.  East Ridge Wind, LLC formally withdrew the application in 
January 2009.  Although the application was withdrawn and no application for the East Ridge Project is 
pending before Harney County or the Oregon Energy Facilities Siting Council, this Draft EIS used the 
proposed layout and environmental studies prepared for the project to determine the cumulative effects of this 
project together with the proposed action.  

The East Ridge Wind Project would be developed on a 5,446-acre privately owned site located near Diamond, 
Oregon in southern Harney County (Figure 3.19-1).  The land within the project site is owned by Otley Bros., 
Inc. and Kiger Ranch Inc.  The site is located approximately 11 miles east of the junction of Highway 205 and 
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South Diamond Lane, Harney County, Oregon.  The closest turbine would be approximately 18 miles from 
Highway 205 and 12 miles from South Diamond Lane.   

Similar to the West Ridge Wind Project, the East Ridge Project would include between 40 and 69 wind 
turbine towers, each with a maximum hub height of 80 meters (262 feet) and maximum blade tip height of 
121 meters (400 feet).  In addition, the project would include four meteorological towers up to 50 meters 
(approximately 160 feet) tall, aboveground transmission lines, and O&M building and a substation.  The 
facility would occupy an approximately 14 acre footprint, not including access roads.  The portion of the 
property dedicated to the project contains land currently used for seasonal grazing of livestock/pasture.   

Riddle Mountain Wind Farm 

OS Harney, LCC, a subsidiary of Columbia Energy Partners (CEP), plans to develop a 104 megawatt (MW) 
wind power project on property owned by the State of Oregon in southern Harney County (Figure 3.19-1).  
The project would include between 40 and 69 wind turbine towers arrayed in multiple strings on two separate 
projects sites with a combined area of 5,120 acres.  The state-owned property on both sites is currently used as 
summer pasture for cattle.  CEP commenced environmental studies on the sites in the spring of 2009.   

Five Creeks Rangeland Restoration 

The Five Creeks Rangeland Restoration Project is a BLM land management program implemented in October 
2006 to reduce hazardous fuels and restore and/or increase system functionality (i.e., capture and storage of 
water, soil nutrient retention) through the restoration of shrub-steppe, aspen, and riparian communities located 
within a 73,386-acre area located approximately 50 miles southeast of Burns, Oregon (Figure 3.19-1).  
Associated benefits of enhancing ecosystem functionality include improvement of sage-grouse, big game, and 
other Special Status and locally important species habitat, and improved forage for livestock, wild horses, and 
wildlife.   

The project involves various forms of prescribed fire and mechanical treatments within the Project Area to 
accomplish the following objectives: 

 Reintroduce fire to restore and/or maintain natural fire regimes. 

 Reduce hazardous fuels within the Project Area, especially within previously treated juniper cuts. 

 Move the species composition and structure of big sagebrush-bunchgrass, low sagebrush-bunchgrass, 
aspen and riparian communities toward pre Euro-American settlement conditions. 

 Improve big game, sage-grouse, and other locally important species habitat within the Project Area. 

 Increase wild horse and livestock forage. 

 Improve watershed health. 
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Figure 3.19-1 Reasonably foreseeable future actions 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

3.19-5 

BLM plans to conduct selective juniper cutting of approximately 2,775 acres to help the prescribed fires 
planned for 2010 to move across the landscape in a mosaic pattern.  Fourteen miles of stream treatments 
including removing juniper from riparian zones, and hand piling slash and clear cutting juniper on canyon 
sides (to be burned winter 2009).  Management activities include treatment of 232 acres surrounding an active 
sage grouse lek.  This treatment would cut and machine pile juniper to remove it from the site, and retain all 
existing sage brush.  The Project Area includes 53,738 acres of public land and 19,648 acres of private land.  
Approximately 26,075 acres of the area lies in the north end of the Steens Mountain Cooperative Management 
and Protection Area (CMPA) and encompasses approximately 32,592 acres of the Riddle Mountain and Kiger 
Herd Management Areas/Areas of Critical Environmental Concern (ACECs).  There are no Wilderness or 
Wilderness Study Areas (WSAs) within the Project Area.  Approximately 70 percent of the Project Area has 
been encroached by juniper. 

Steens Mountain Travel Management Plan 

The BLM (Burns District Bureau) is actively implementing a Travel Management Plan (TMP) for the Steens 
Mountain CMPA.  The TMP augments the CMPA Transportation Plan, which is part of the Steens Mountain 
CMPA RMP.  The TMP is based on an updated route inventory used to further define the motor vehicle route 
network within the CMPA.  The TMP also provides guidance on maintenance, improvement, and 
accessibility of these routes.  The TMP identifies 555 miles of Base Routes that will remain open to public 
motorized use as Common Use Routes.  Two short roads accessing private lands are no longer available for 
public travel.  Obscure Routes are closed to public access.  To carry out grazing permits, authorized 
permittees may use Permit Routes and Historical Routes within WSAs and on other non-wilderness public 
lands in the CMPA to the same manner and degree as occurring at passage of the FLPMA on October 21, 
1976.  Historical Routes can be used as long as their character does not change.  Grazing permittees can use 
Permit and Historical Routes in wilderness for specific activities.  Non-motorized trails remain available for 
hiking and equestrian uses.   

North Steens Ecosystem Restoration Project 

North Steens Ecosystem Restoration Project (North Steens Project) is a landscape-level project to reduce 
juniper-related fuel loading and improve ecological health of the area by encouraging a healthy functioning 
ecosystem through appropriate land uses.  This is a multiyear project and each year the extent of 
implementation will vary depending on variables such as staff limitations, resource considerations, and 
climatic and operational conditions.   

The proposed Project Area is located within the Andrews Resource Area (RA), primarily within the CMPA, 
and encompasses approximately 336,000 acres of private land and public land administered by the BLM.  In 
2008, work began on the North Steens Project with the cutting of approximately 1,300 acres of juniper in the 
Moon Hill Area to prepare for the first phase of prescribed burning.  In 2009, BLM thinned juniper on 4,200 
acres in the Moon Hill and Tombstone areas.  In 2010, BLM expects to have contractors thin juniper on 
approximately 3,000 to 4,000 acres (based on access and funding) in the Tombstone area including some 
locations in South Steens Pasture.  BLM has flagged the projects on the ground but, due to weather 
conditions, BLM does not expect to access the areas to implement the project until June (2010).  Burning is 
scheduled to begin in 2011. 

Jackass Butte Wind Energy Testing and Monitoring Site 

The Jackass Butte Wind Energy Site is located on BLM land west of Highway 205 and southeast of Juniper 
Park Ranch in Harney County (Figure 3.19-1).  Currently, the site has one met tower that is used for wind 
energy testing and monitoring.  There are no plans to further develop this site into a wind farm.  The site can 
be accessed via a Jeep trail that extends east from Forest Service Road 5241. 
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Harney Electric Cooperative 115-kV Line Upgrade 

This project would be undertaken if the North Steens Transmission Line is developed to its full 230-kV 
capacity.  The potential upgrades would apply to approximately 35 miles of the existing Harney Electric 
Cooperative (HEC) 115-kV line that parallels Highway 205, if Alternative B is selected, and to approximately 
20 miles of the existing HEC 115-kV line between the Crane Substation and the BPA Harney Substation, if 
Alternative C is selected (Figure 3.19-1).  If Alternative B – West Route is selected, the existing HEC 115-kV 
line would be upgraded by replacing existing wood poles with steel poles similar to those described for the 
North Steens 230-kV Transmission Line Project.  The transmission line would be reconfigured to include a 
115-kV circuit on one side and a 230-kV circuit on the other side.  The 115-kV line would connect to the 
BPA 115-kV system and the 230-kV line would connect to the PacifiCorp line north of Burns.  Currently no 
route has been identified for the possible extension of the 230-kV line to the PacificCorps line.  If Alternative 
C – North Route is selected, the interconnection to the HEC 115-kV at the Crane Substation would require 
HEC to upgrade the 20-mile section of existing 115-kV line between the Crane Substation and the BPA 
Harney Substation.  It should also be noted that if Alternative C is selected, HEC would need to upgrade the 
same 20-mile segment of line with a higher rated 115-kV conductor during Phase 1 to accommodate the 
additional electricity generated by the Echanis Project.  Because most activities related to conductor upgrade 
would be temporary and would occur within existing HEC ROW, the conductor upgrade was not included as 
a separate reasonably foreseeable future action in the cumulative effects analysis.   

3.19.2 Cumulative Effects Analysis 

The Proposed Action and Action Alternatives, in combination with past, present, and reasonably foreseeable 
actions, could potentially result in cumulative impacts to the natural, physical, and socioeconomic resources 
described in Sections 3.1 through 3.18 of this Draft EIS.  The following analysis describes these potential 
cumulative impacts, in the order that the resources are presented in Sections 3.1 through 3.18 of this Draft 
EIS. 

3.19.2.1 Geology and Soils 

Geographic Scope and Timeframe of Analysis 

The Proposed Action, Action Alternatives, and the majority of the impacts of the Proposed Action and Action 
Alternatives would occur in the Donner und Blitzen Watershed, the Upper Malheur Watershed, and the 
Harney-Malheur Lakes Watershed.  A lesser degree of impacts would occur in the Alvord Lake Watershed.  
These watersheds comprise the geographic scope of the cumulative effects analysis.  The timeframe for the 
cumulative effects analysis of geology and soils is 40 years (the expected duration of the project). 

Existing Geology and Soils and How they have been Affected by Past and Present Actions 

Currently, environmental effects to soils (including biological soil crusts) and geology in the three watersheds 
are due to past and ongoing activities such as ongoing forest management, road maintenance, grazing, and 
natural events such as wildfires.   

Effects of Reasonably Foreseeable Future Actions on Geology and Soils without the Proposed 
Action 

Effects on geology and soils caused by reasonably foreseeable future actions such as the West Ridge Wind 
Project, the East Ridge Wind Project, and the Riddle Mountain Wind Farm would be similar in nature to 
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effects of the Proposed Action and Action Alternatives because these projects are similar in scope and in 
general, are located in a similar environment with similar soil and geology characteristics.   

Effects caused by the Five Creeks Rangeland Restoration and North Steens Ecosystem Restoration Project, 
where prescribed burning is planned, would be different, yet no more substantial in magnitude than the 
Proposed Action for geology and soils, where soils are exposed following tree and vegetation removal.  In 
Five Creek Rangeland Restoration Project Environmental Assessment (BLM, 2006), BLM concluded that 
“prescribed fire treatments are not expected to have a detrimental effect on soils” and that “prescribed fire 
deployment does not result in wide-scale compaction or displacement of soil.  Surface erosion could slightly 
accelerate on burned slopes before the first growing season.”  Over time, however, surface soil erosion is 
expected to decrease due to increased vegetation cover (BLM, 2006). 

Other reasonably foreseeable future actions were reviewed, such as the Steens Mountain Travel Management 
Plan, Jackass Butte Wind Energy Testing and Monitoring Site, and the Harney County Electric Cooperative 
115-kV Line Upgrade.  These actions are not expected to affect geology and soils, and therefore would not 
contribute to cumulative effects. 

Cumulative Effects on Geology and Soils from Reasonably Foreseeable Future Actions, 
including the Proposed Action and Action Alternatives  

In summary, permanent effects of the Proposed Action and Action Alternatives include seismic hazard risk to 
structures, including landslides triggered by potential seismic events, increased soil erosion caused by larger 
amounts of runoff due to additional impervious surfaces, and potential destruction of biological soil crusts 
BSCs (where present in the Project Area).  Potential temporary effects during construction include (1) 
increased soil erosion due to construction activities, including the destruction of BSCs or clearing of 
vegetation, and (2) potential for hazardous material spills. 

In general, the Proposed Action and all reasonably foreseeable future actions are well distributed among the 
three watersheds present in the region (the Donner Und Blitzen Watershed, the Upper Malhear Watershed,  
the Harney-Malheur Lakes Watershed) and to a lesser degree, the Alvord Lake Watershed.  In theory, impacts 
to soils, including erosion, would only be cumulative within each individual watershed, since each watershed 
is essentially a separate drainage basin.  The West Ridge Wind Project and the East Ridge Wind Project are 
both located in the Donner Und Blitzen Watershed.  The Riddle Mountain Wind Farm is located in the Upper 
Malheur Watershed, Harney-Malheur Lakes Watershed, and Alvord Lake Watershed.  The Steens Mountain 
Travel Management Plan is located in the Upper Malheur Watershed, Alvord Lake Watershed, and Donner 
Und Blitzen Watershed.  Additionally, for the Five Creeks Rangeland Restoration and North Steens 
Ecosystem Restoration Projects, BLM stated that no more than 15 percent of any given watershed would be 
burned per year, further spreading the potential impacts throughout the various watersheds. 

3.19.2.2 Water Resources (Surface and Groundwater) and Floodplains 

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis of water resources consists of the watersheds of the 
proposed and foreseeable projects: the Donner und Blitzen, Upper Malheur, Harney-Malheur Lakes, and 
Alvord Lake Watersheds.  The temporal scope of analysis is the 40 year life expectancy of the project 
features. 
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Existing Water Resources and How they have been Affected by Past and Present Actions 

Past and ongoing uses that have affected and continue to affect water resources include irrigation, livestock 
grazing, and maintenance of roads.  Grazing can result in increased sediment delivery to streams due to 
increased erosion after vegetation is removed or trampled.  Irrigation can reduce water quality when return 
flows contain excess nutrients, pollutants or warmer temperatures. 

Effects of Reasonably Foreseeable Future Actions on Water Resources without the Proposed 
Action 

The West Ridge Wind Project and the East Ridge Wind Project are both located in the Donner und Blitzen 
Watershed.  Although the East Ridge Wind Project does not directly cross any water bodies, its Project Area 
drains into Cucamonga, Kiger, and McCoy creeks.  These three creeks are listed by the State of Oregon as 
impaired for nutrients and sediment under Section 303(d) of the Clean Water Act (See Section 3.2.2.4 Water 
Quality).  The West Ridge Wind Project does not cross any water bodies directly, but its Project Area drains 
to McCoy, Big Bridge, and Krumbo creeks.  Krumbo and McCoy Creeks are listed as impaired for sediment 
and nutrients by the State of Oregon.   

The Riddle Mountain Wind Farm is located in the Upper Malheur Watershed, Harney-Malheur Lakes 
Watershed, and Alvord Lake Watershed.  The Riddle Mountain Wind Farm drains to Standcliff, Buster, and 
Paul creeks.  Paul Creek is listed as impaired by the State of Oregon for temperature. 

The effects of the West Ridge Wind Project, the East Ridge Wind Project, and the Riddle Mountain Wind 
Farm would be similar to those described for the Echanis Wind Energy Project (Section 3.2.3.2).  Temporary 
effects due to construction, including road building, would include increased run-off and sediment delivery to 
these streams due to cleared vegetation and surface disturbance.  If the construction periods occur 
simultaneously, the creeks that would be affected by more than one project would be especially vulnerable to 
increased sedimentation.  McCoy Creek would be crossed by the Proposed Action and drains the Project 
Areas for the West Ridge and East Ridge Wind Projects.  Cucamonga and Kiger Creeks are crossed by the 
Proposed Action and drain the West Ridge Wind Project.  Permanent effects to water resources would likely 
include a local reduction of infiltration from the placement of turbine towers.   

The Five Creeks Rangeland Restoration and North Steens Ecosystem Restoration Projects overlap 
geographically with the North Steens Transmission Line Project Area.  These three projects are located in the 
Donner und Blitzen, Harney-Malheur Lakes, Upper Malheur, and Alvord watersheds.  Although the 
elimination of vegetation after controlled burns and juniper removal could temporarily increase sediment 
delivery to streams before native vegetation can become established, neither project would burn more than 15 
percent of any watershed per year.  In addition, burns would occur when conditions would reduce the 
possibility of riparian vegetation loss (BLM, 2007).  The Five Creeks Rangeland Restoration and North 
Steens Ecosystem Restoration Projects would increase vegetation cover in the long run, which is expected to 
improve water resources. 

The Steens Mountain Travel Management Plan is located in the Upper Malheur Watershed, Alvord Lake 
Watershed, and Donner und Blitzen Watershed.  The Steens Mountain Travel Management Plan, Jackass 
Butte Wind Energy Testing and Monitoring Site, and the Harney County Electric Cooperative 115-kV Line 
Upgrade would likely have minimal effects to water resources since they do not require construction of any 
additional facilities. 

The effects to water resources of the reasonably foreseeable future actions would likely be similar to those 
described for the Proposed Action and Action Alternatives.  Local loss of groundwater infiltration would 
occur at impervious surfaces, and construction or improvement of roads may increase sediment delivery to 
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streams.  If reasonably foreseeable future actions use existing access roads, permanent effects would occur 
only locally. 

Cumulative Effects on Water Resources from Reasonably Foreseeable Future Actions, 
including the Proposed Action and Action Alternatives 

Alternative B, the Alternative B route options, and Alternative C occur primarily in the Donner und Blitzen 
watershed, along with limited portions of the Upper Malheur, Harney-Malheur Lakes, and Alvord Lake 
watersheds.  In summary, permanent effects to water resources due to the Proposed Action and Action 
Alternatives include increased runoff due to additional impervious surface, resulting in greater flooding or 
erosion.  Potential temporary effects due to construction include (1) increased sediment delivery to streams 
due to increased erosion from clearing of vegetation, and (2) potential for hazardous material spills.    

Cumulative effects to water resources related to Alternative B, the Alternative B route options, and 
Alternative C in combination with the effects of the West Ridge, East Ridge, and Riddle Creek wind projects 
would be distributed throughout the watersheds: the Donner und Blitzen, Upper Malheur, Harney-Malheur 
Lakes, and Alvord Lake.  The greatest effects would occur in the Donner und Blitzen watershed, particularly 
in McCoy Creek, Cucamonga Creek, and Kiger Creek.  Although the Five Creeks Rangeland Restoration and 
North Steens Ecosystem Restoration Projects would also occur within the affected watersheds, both 
restoration projects would include activities that would result in long-term improvement to watershed ecology 
and water resources.   

3.19.2.3 Vegetation, Noxious Weeds, and Special Status Plants  

Geographic Scope and Timeframe of Analysis 

The geographic scope of the cumulative effects analysis for vegetation, noxious weeds, and special status 
plants was limited to the full extent of the Echanis Project Site and the transmission line alternative right of 
ways.  No direct or indirect effects due to the Proposed Action or Action Alternatives to vegetation, noxious 
weeds, or special status plants are expected to occur outside of this area. 

The timeframe of the analysis extends from the historical past when Euro American settlers began to alter 
vegetation in the vicinity of the Project by actions such as mining, farming, cattle ranching, and sheep 
grazing, and extends into the future to include the 40 year operational life of the Echanis Wind Energy Project 
and the North Steens Transmission Line Project. 

Existing Vegetation, Noxious Weeds, and Special Status Plants and How they have been 
Affected by Past and Present Actions 

Vegetation at the Echanis Project Area and along Alternatives B and C (including route options) is primarily 
big sagebrush steppe, grassland, or juniper woodland, with smaller areas of other vegetation types.  Many 
exotic (non-native) plant species are found within the Project Area.  The Exotic Annual Grassland community 
within the Project Area is dominated by exotic grass species that are common in similar grasslands in lower-
elevation eastern Oregon.  Exotic weed species occur in other vegetation communities, too, particularly 
cheatgrass and knapweeds.  No federally or state-listed plant species have been found in the surveys that have 
been conducted to date, but some transmission line alternatives have not yet been surveyed.  Two ORNHIC 
List 3 species were reported in surveys along Alternative B. 

Past actions that have affected natural and human resources in the Project Area include hunting and gathering 
by aboriginal peoples; trapping, mining, farming, cattle ranching, and sheep grazing by early Euro American 
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settlers; and wildfire and prescribed fire.  Small towns and hamlets have also become established in the 
Project Area, along with a system of state highways and county roads, and a network of BLM, USFWS, and 
private access roads.   

Vegetation in the area is currently subject to the effects of agricultural practices, particularly cattle grazing.  In 
addition, exotic annual grasses and other weed species have been introduced to the region by agriculture and 
development.  Other current actions also include on-going elements of the Five Creeks Rangeland Restoration 
Project, the Steens Mountain Travel Management Plan, the North Steens Ecosystem Restoration Project, and 
the Jackass Butte Wind Energy Testing and Monitoring Site. 

The Five Creeks Rangeland Restoration Project involves prescribed fire and mechanical treatments within the 
Project Area to restore or maintain natural fire regimes and to move the species composition and structure of 
big sagebrush-bunchgrass, low sagebrush-bunchgrass, aspen and riparian communities toward pre Euro-
American settlement conditions.  This project is intended to result in a reduction in juniper encroachment and 
an enhancement of other native vegetation types.  The North Steens Ecosystem Restoration Project is also 
intended to result in a reduction in juniper encroachment and an enhancement of other native vegetation types.   

The Steens Mountain Travel Management Plan identified 555 miles as Base Routes open to public motorized 
use and authorized permittees use of Permit Routes and Historical Routes in the same manner and degree as 
was occurring at passage of the FLPMA.  Subsequent to the Decision Record for the TMP, obscure routes 
were closed to the public for motorized travel.  Non-motorized trails remain available for hiking and 
equestrian uses.  Continued use and maintenance of these routes could result in the spread of noxious weeds.  
The Jackass Butte Wind Energy Site is has one met tower which is used for wind energy testing and 
monitoring.  There are no plans to further develop this site into a wind farm, and no extensive impacts on 
botanical resources are expected. 

Effects of Reasonably Foreseeable Future Actions on Vegetation, Noxious Weeds, and Special 
Status Plants without the Proposed Action 

Reasonably foreseeable future actions near the Project Area include the West Ridge Wind Project, East Ridge 
Wind Project, Riddle Mountain Wind Farm, the Harney Electric Cooperative 115-kV Line Upgrade Project, 
and on-going elements of the Five Creeks Rangeland Restoration Project, the Steens Mountain Travel 
Management Plan, and the Steens North Steens Ecosystem Restoration Project.  Most effects on vegetation, 
noxious weeds, and special status plants would likely be related to road building and maintenance.   

Plant surveys at the proposed West Ridge Wind Project site located two ORNHIC-tracked plants.  These 
included a small population of abruptbeak sedge (Carex abrupta), an ORNHIC List 2 species.  Also 
documented was sticky Indian paintbrush (Castilleja viscidula), which was found throughout the high-
elevation (southern) half of the survey area.  This species is an ORNHIC List 3 species. 

Plant surveys at the proposed East Ridge Wind Project site located an extensive population of sticky Indian 
paintbrush (Castilleja viscidula), a Steen’s Mountain endemic and an ORNHIC List 3 species.  This plant was 
found throughout the high-elevation (southernmost) portion of the survey area.  Also documented was a small 
population of Davidson’s penstemon (Penstemon davidsonii var. praeteritus), an ORNHIC List 4 species, was 
also located at this site. 

The Riddle Mountain Wind Farm facility is located on state-owned property currently used as summer 
pasture for cattle.  Effects due to the Harney Electric Cooperative 115-kV Line Upgrade Project would occur 
within the existing Harney Electric Cooperative ROW.  The Five Creeks Rangeland Restoration Project and 
the North Steens Ecosystem Restoration Project, discussed above, would continue into the future and are 
expected to result in (1) healthier plant communities that would minimize the potential for the spread of 
noxious weeds, and (2) positive effects on special-status plant populations from a reduction in juniper 
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encroachment.  The Steens Mountain Travel Management Plan would also continue into the future – 
continued use and maintenance of these routes could result in the spread of noxious weeds. 

Cumulative Effects on Vegetation, Noxious Weeds, and Special Status Plants from Reasonably 
Foreseeable Future Actions, including the Proposed Action and Action Alternatives 

Effects due to the Proposed Action and Action Alternatives include the following: 

 Permanent loss or alteration of from 118 to 138 acres of vegetation and agricultural lands from 
construction of project facilities, new access roads, and string roads and improvement of existing access 
roads (mitigation measures included); 

 Temporary loss or trampling of from 87 to 119 acres of vegetation and agricultural lands during project 
construction; 

 Spread of noxious weeds (mitigation measures included); and 

 Noxious weed control (mitigation measures included). 

If it is assumed that the West Ridge, East Ridge, and Riddle Mountain wind energy projects would have  
permanent and temporary effects on native vegetation during construction and operation similar to those 
anticipated for the Echanis Project, the combined effect of all four projects could potentially permanently 
displace or alter between 472 to 552 acres of native vegetation and agricultural land (mitigation measures 
included) and temporarily trample or damage between 348 to 476 acres of native vegetation and agricultural 
land during project construction. 

However, present and reasonably foreseeable effects in this region also include two large restoration projects, 
the Five Creeks Rangeland Restoration Project and the North Steens Ecosystem Restoration Project, which 
will result in the long-term improvement of thousands of acres of native vegetation.  In addition, the Steens 
Mountain Travel Management Plan would protect existing native vegetation by limiting motor vehicle use to 
designated routes and ensuring that rancher use of Historical Routes does not change the character of those 
roads. 

Exotic plant species, including noxious weeds, have spread into Harney County.  The development of 
additional wind energy projects in the area could increase the spread of noxious weeds and effects from 
herbicide application.  Continued use of roads managed under the Steens Mountain Travel Management Plan 
would continue the potential for the spread of noxious weeds. However, in implementing the plan BLM 
would continuing noxious weed control and weed surveys on designated routes to minimize the potential  
spread of noxious weeds.  Through the development of new access roads and facility maintenance, 
development of the Proposed Action and Action Alternatives would contribute incrementally, although in a 
relatively negligible way, to these cumulative effects.  The Five Creeks Rangeland Restoration Project and the 
North Steens Ecosystem Restoration Project are expected to result in healthier plant communities that would 
minimize the potential for the spread of noxious weeds. 

Development of other wind energy projects in the area could also affect populations of special-status plant 
species.  While no federally or state-listed plant species or plants designated as sensitive by BLM have been 
reported from currently-surveyed lands for the Proposed Action and Action Alternatives, there is potential for 
such species to occur on other lands in the area.  However, it is expected that any populations of special-status 
plant species found in the area of the Proposed Action and Action Alternatives could mostly be avoided by 
adjustments in pole placement and project routes.  Therefore, the Proposed Action and Action Alternatives 
would not contribute to this cumulative impact, or would contribute incrementally only in a negligible way to 
this cumulative impact.  The Five Creeks Rangeland Restoration Project and the North Steens Ecosystem 
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Restoration Project would not result in detrimental effects to special-status plant populations and include 
beneficial effects from the reduction in juniper encroachment. 

3.19.2.4 Wetlands and Riparian  

Geographic Scope and Timeframe of Analysis 

The geographic scope of this cumulative effects analysis include three watersheds:  the Donner und Blitzen 
Watershed, the Upper Malheur Watershed, and the Harney-Malheur Lakes Watershed.  Most of the effects on 
wetland and riparian areas from the Proposed Action and Action Alternatives would occur in the Donner und 
Blitzen Watershed; however, the Alternative C transmission line route would also affect wetland and riparian 
areas in the Upper Malheur Watershed and the Harney-Malheur Lakes Watershed.   

The timeframe of the analysis extends from the historical past when Euro American settlers began to alter the 
landscape by actions such as mining, farming, cattle ranching, and sheep grazing, and extends into the future 
to include the 40 year operational life of the Echanis Wind Energy project and the North Steens Transmission 
Line Project. 

Existing Wetlands and Riparian Resources and How they have been Affected by Past and 
Present Actions 

The climate in the general area of the project is arid with vegetation typical of the steppe, shrub-steppe, and 
desert shrub zones of the Basin and Range Province.  Wetlands are generally confined to drainage depressions 
and seeps.  Drainages with sufficient water during the year typically have an associated riparian community.   

Incremental losses and degradation of wetlands over time have cumulatively depleted wetland resources in 
the United States.  In the Project Area, wetlands were likely previously impacted by construction of existing 
roads and transmission lines, placement of structures in wetlands, and agricultural activities including grazing.   

Currently, environmental effects to wetlands and riparian areas are created due to wetland cut and fill from 
construction activities, as well as impairment by sedimentation from runoff and erosion.  Nationally, impacts 
to wetlands are subject to existing regulations governing wetland cut and fill promulgated in Section 404 of 
the Clean Water Act and regulated by the Army Corps of Engineers.  Compliance with existing regulations 
requires that the applicant avoid, minimize and compensate for any wetland losses, reducing present and 
future wetland impacts in the affected watersheds.  Much of the area is currently used for grazing; current 
grazing practices are designed to reduce impacts to riparian and wetland functions.   

Effects of Reasonably Foreseeable Future Actions on Wetlands and Riparian Resources 
without the Proposed Action   

Effects caused by reasonably foreseeable future actions such as the East Ridge Wind Project, the West Ridge 
Wind Project, and the Riddle Mountain Wind Farm would be similar in nature since these projects are similar 
in scope and located in ecologically similar areas with similar wetland and riparian characteristics.  Effects of 
these projects would be reduced by siting roads and towers to avoid wetland and riparian areas.  For these 
projects, general corridors would be established through “macrositing,” which would include an optimal 
configuration to avoid impact to wildlife habitat (including riparian and wetland areas); later, the optimal 
configuration of the proposed facility would be developed during “micrositing.”  Effects caused by wind farm 
projects in general would include temporary effects from construction activities, indirect effects from aerial 
transmission lines, and direct effects from road building and placement of structures in wetland or riparian 
areas.   
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Effects caused by the Five Creeks Rangeland Restoration Project (BLM, 2006) and North Steens Ecosystem 
Restoration Project (BLM, 2007a), where prescribed burning is planned, would be similar.  These projects 
would use fire to control juniper encroachment.  A goal of the Five Creeks Rangeland Restoration Project 
(Donner und Blitzen, Harney-Malheur Lakes, Upper Malheur, and Alvord watersheds) is to “maintain, 
restore, or improve riparian vegetation, habitat diversity, and geomorphic stability to achieve healthy, 
productive riparian areas and wetlands and associated structure, function, process and process that provide 
public land values…” (BLM, 2006)  Management strategies affecting wetlands and riparian areas be targeted 
only to such areas showing juniper encroachment, and treatments would be implemented with the intention of 
avoiding impacts to streams and wetlands (BLM, 2006).  Juniper encroachment in riparian areas creates 
decreased riparian species diversity, and reduces the functional value of riparian areas.  Thus, implantation of 
these actions is likely to improve riparian habitat and function.  BLM describes ways riparian areas would be 
protected during implementation, including “Prescribed burns would be initiated when conditions are 
conducive to lower intensity burns, which would reduce the potential of losing desired riparian vegetation.  
Riparian areas with high fuel loading that have the potential to burn very hot would be pretreated by manual 
reduction to reduce fuel loads.  Juniper in riparian areas which are not burned would be cut and burned 
individually to reduce potential for impacts to riparian habitat quality” (BLM 2006).   

Other reasonably foreseeable future actions such as the Steens Mountain Travel Management Plan (BLM, 
2007b), Jackass Butte Wind Energy Testing and Monitoring Site, and the Harney County Electric 
Cooperative 115-kV Line Upgrade are expected to have minimal effects to wetland and riparian resources. 

Cumulative Effects on Wetlands and Riparian Resources from Reasonably Foreseeable Future 
Actions, including the Proposed Action and Action Alternatives 

The additional impacts to wetland and riparian resources created by the Proposed Action and Action 
Alternatives would be minimal, and would be mitigated by actions described in Section 3.4 of this document.  
Along with the other reasonably foreseeable future actions described above (which also contain minimal 
effects to wetland and riparian resources), the cumulative effects to these resources would be less than 
significant.  The restoration plans could benefit riparian resources in the future.  Therefore, the Proposed 
Action and Action Alternatives are not expected to significantly contribute to cumulative impacts to wetlands 
or riparian areas. 

3.19.2.5 Fish, Wildlife, and Special Status Animals 

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis for fish, wildlife, and special status animals extends 
beyond the Project Area defined for the analysis of direct effects and encompasses the broader geographic 
region surrounding the Project Area, including the Donner und Blitzen and Harney-Malheur Lake watersheds.   
The area extends from the upper slopes of Steens Mountain on the south and east, to Jackass Mountain on the 
west, Malheur Lake and the community of Crane on the north, and extensive state-owned rangelands on the 
east.  The timeframe of the analysis extends from the historical past when Euro American settlers began to 
alter the landscape by actions such as mining, farming, cattle ranching, and sheep grazing, and extends into 
the future to include the 40 year operational life of the Echanis Wind Energy project and the North Steens 
Transmission Line Project.  



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

3.19-14 

Existing Fish, Wildlife, and Special Status Animals and How they have been Affected by Past 
and Present Actions 

The analysis area for cumulative effects includes several distinct ecoregions including High Desert Wetlands 
found in the MNWR; High Lava Plains vegetated by sagebrush and grasslands; Semiarid Uplands noted for 
the presence of juniper woodlands; and Partly Forested Mountains that are nearly treeless, except for scattered 
groves of aspens.  Lands within the analysis area are presently, and have been historically used for agriculture 
and cattle grazing.   

Wildlife species present within the area are habitat dependent and are associated with vegetation communities 
for their food, shelter, courtship and breeding, and development of young.  Many species are migratory and 
change habitat use, or go to similar habitats in different areas, throughout the year.  Some species are present 
within the area during certain seasons, while other species are year-round residents.   

Perennial creeks, some with known fisheries flow to Harney and Malheur Lake within the Oregon closed 
basin, including: Kiger, Cucamonga, McCoy, Booners, Mud, Riddle, and Swamp Creeks. Lower elevation 
habitat (4,100 – 4,500 feet) is located on relatively flat to rolling terrain near and across the Malheur National 
Wildlife Refuge (MNWR) where rivers, meadows, wetlands, uplands, and agricultural lands are present.  
Grasslands and sagebrush are present from approximately 4,500 feet to about 7,500 feet elevation.  Juniper 
woodlands begin at approximately 4,900 feet and are found as high as approximately 7,000 feet. Riparian 
areas are present along area creeks where some wetlands also are present. Talus slopes are found where steep, 
eroding mountainsides are present at the upper extent of the area (above 6,500 feet elevation).   

General wildlife present within the area include reptiles, amphibians, mammals, raptors, waterfowl and 
shorebirds, and a variety of other birds.  Badgers, black-tailed jackrabbits, and sagebrush voles are found in 
grasslands and sagebrush habitats, while golden-mantled ground squirrels and yellow-bellied marmots are 
associated with talus slopes and rocky areas.  Coyotes, porcupines, raccoons, and striped skunks are habitat 
generalists that forage throughout the various vegetative areas.  Other mammal species common to the area 
include cottontail, Belding’s ground squirrel, woodrats, deer mice, and chipmunks. Big game species include 
mule deer, elk, pronghorn antelope, bighorn sheep, and mountain lion. 

The area is within the known range of fourteen species of bats, including big brown bat, hoary bat, silver-
haired bat, small-footed myotis, long-eared myotis, little brown bat, and long-legged myotis.  Bats are 
insectivorous and nocturnal and forage over grassland, sagebrush, riparian, and juniper forested areas at all 
elevations.  Some of the species are only present in the area during spring or fall migration (hoary bat, silver-
haired bat, and possibly little brown bat), while the other species could be present year-round.   

Raptor species are also common in the area primarily in the open habitats, although accipiters (i.e., hawks 
typically having short rounded wings and a long tail) are present in riparian areas, aspen stands, and juniper 
woodlands. Ferruginous hawks nest in sagebrush habitats, while other hawks, eagles, and falcons build nests 
in trees, on cliff faces, or in cavities in cliffs.  Bald eagles are known to migrate through the area, and have 
wintered around Malheur Lake, but are not known to spend the breeding season in or near the area.  Golden 
eagles have been reported in the vicinity during the breeding season. 

A number of Endangered, Threatened, Candidate, and Proposed Animal Species also occur in the area, 
including the greater sage-grouse.   In Oregon, sage grouse were historically found in most sagebrush habitats 
east of the Cascade Mountains, but through European settlement and conversion of sagebrush steppe to 
agricultural production the species was extirpated from the northern portion of its range in the state. Sage 
grouse use different sagebrush and riparian habitats throughout the year for courtship (lekking), nesting, 
brood rearing, and wintering, and rely on suitable habitat during each part of the year for their persistence. 
Sagebrush steppe habitat is present in a mosaic throughout the area, primarily with grasslands, agricultural 
areas, and juniper woodlands.  
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Thirteen special status mammal species may also be found within the area.  Special status species include 
State of Oregon listed (endangered, threatened, critical, and vulnerable) species, BLM Sensitive species, and 
USFWS Animal Species of Concern.  These include ten special status bat species, Pygmy rabbit, Preble’s 
shrew, and wolverine.  Twenty special status bird species could be present within the area and three special 
status fish species are known to be present within the area.  The northern sagebrush lizard and Columbia 
spotted frog may also be present in the area.  

Effects of Reasonably Foreseeable Future Actions on Fish, Wildlife, and Special Status Animals 
without the Proposed Action 

The three other wind energy projects planned for the region would be similar in size and scope to the Echanis 
Project, and would occupy similar topography with similar habitat types.  Consistent with the general 
conditions throughout the analysis area, large portions of all three sites are comprised of big sagebrush steppe 
that is also used for seasonal grazing. The West Ridge and East Ridge sites include areas of juniper woodland, 
aspen woodland, riparian shrub woodland, and patches of native grassland.  Development of wind energy 
projects on these sites would permanently convert portions of this habitat to facility use, increase habitat 
fragmentation, and directly displace individual animals from developed areas. Construction of new 
transmission lines from each wind energy site to the regional grid, construction of new access roads to each 
site, and construction of new on-site access roads (i.e., string roads), would also result in permanent loss of 
vegetative cover and further fragment habitat in the area, thereby reducing the size of contiguous sagebrush, 
juniper, and riparian habitats where new or improved roads divide contiguous cover.  The specific locations of 
new transmission lines and access roads are not known at this time but would likely pass through similar 
habitats supporting most of the same species of wildlife documented for the Echanis site, and may cross areas 
with species not found within the Echanis Project area. 

Permanent project features at these three sites would directly and indirectly reduce the availability of wildlife 
habitat for foraging, courtship and breeding, rearing young, and cover for many general wildlife species. 
Noise and human activity associated with operations at each site would displace individuals throughout the 
year, and during the spring maintenance vehicles could disrupt breeding of some species. Less mobile or 
burrowing non-game species would be susceptible to mortality from increased vehicular use on each site. 

Operation of the wind turbines would cause mortality to bird species. Raptor species vary in their 
susceptibility to collision with wind turbines, but red-tailed hawks, American kestrels, and golden eagles are 
species commonly found during post-construction mortality studies in areas where these raptor species are 
present.  Most bird mortality would likely involve common species of perching birds and songbirds.  

These projects overlap elk winter range, bighorn sheep habitat, pronghorn antelope range, and mule deer 
winter range.  Development on the three wind energy project sites would reduce the availability of forage for 
these big game species.  Permanent loss of mule deer winter range, elk winter range, pronghorn antelope 
range, and bighorn sheep habitat would likely represent only a small fraction of the existing range and habitat 
for these species within their respective game management units. 

Effects on special status species could include possible displacement of wolverines from areas affected by 
project operations or regular maintenance activities.  The risk of mortality to special status bat species, 
particularly the silver-haired bat and hoary bat, would increase in the vicinity of all operating wind turbines.  
Greater sage-grouse would be displaced from their summer and winter habitats in the wind development and 
access road areas during maintenance activities, and would greatly reduce their time spent near access roads, 
string roads, and wind turbines.  The seasonal habitats (wintering, brood rearing, late summer) of sage grouse 
in the areas of the proposed wind energy project have not been mapped, so estimates for acres of these 
habitats are not available.  
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Special status raptor species include bald eagle, golden eagle, northern goshawk, ferruginous hawk, and 
western burrowing owl. If suitable habitat for these species exists on the proposed wind energy project sites, 
these species could affected during construction and operation, including ongoing use of access roads.  
Northern goshawks prefer forested areas and aspen stands that are larger and more densely spaced than found 
at the three wind energy sites, so are not likely to be present except during spring or fall migrations. 
Ferruginous hawks are associated with rolling grassland and sagebrush habitats without the steep slopes or 
juniper forests, so are unlikely to be present in the area except during migrations. Bald eagle are sometimes 
present in the fall during its southern migration, but the bald eagles’ preference for sites near water would 
make it likely to occur in the immediate area.  Golden eagles have been observed in the area, but typically 
over canyons and away from ridges where turbines would be proposed. Golden eagles have been killed at 
other wind developments, although the incidence of fatalities is very low.   

The anticipated effects on special status birds is expected to be low because these species spend the majority 
of the time within the vegetative canopy of forested areas and at flight levels below the rotor-swept area. 
During spring or fall migration these species may be at greater risk of collision with turbines.  Mountain quail 
effects are unstudied, so it is unclear how wind developments would affect this species.  Northern sagebrush 
lizard would be vulnerable to crushing by vehicles from maintenance operations where access roads traverse 
sagebrush habitat. 

The Five Creeks Rangeland Restoration Project and the North Steens Ecosystem Restoration Project would  
have a beneficial effect on wildlife by controlling and reducing the encroachment of western juniper on both 
public and private lands in the area.  The long term effect of these two projects would be to increase wildlife 
habitat and species diversity. Use of prescribed fire and/or mechanical cutting would regenerate grasses and 
forbs, and herbaceous plants including sagebrush and bitterbrush.  As these species regenerate, bird diversity 
and richness would likely increase.  Pronghorn antelope, mule deer, and elk would also benefit from the 
cutting and burning of dense stands of juniper which would convert to grasslands for several years after 
treatment. The protection and enhancement of mountain mahogany and aspen stands would also benefit many 
other wildlife species.  

The two restoration projects would also have beneficial effects to sage-grouse habitat.  The majority of 
mountain big sagebrush sites within the area are in mid- to late-transition to juniper, which does not offer 
quality sage-grouse habitat. Prescribed fire and juniper cutting would remove most of the encroaching juniper 
from these plant communities. Mechanical treatments would immediately benefit sage-grouse and their 
habitat. This treatment would remove predatory raptor and raven perches while maintaining and invigorating 
the herbaceous understory. All habitat components for sage-grouse would be improved as a result of the 
mechanical treatments, especially nesting habitat in big sagebrush communities and brood rearing in low 
sagebrush communities. 

The motor vehicle route network within the Steens Mountain CMPA defined by the Steens Mountain Travel 
Management Plan (TMP) would have a minimal effect on wildlife because most roads (Historic Routes, 
wilderness Permit Routes, and grazing administration routes) would be used for brief durations during the 
year and traveled only a few times.  Because of seasonal closures of Steens Loop Road (approximately 
November 15 to May 15) and most surrounding secondary and primitive roads, the overall effect to wildlife 
would not be detectable.  Although roads are present, without traffic there is no disturbance to wildlife. Any 
access road improvements across public land within the Steens Mountain CMPA, including access roads to 
the West Ridge or East Ridge projects, would be subject to the restrictions on new facilities in the Steens Act, 
the TMP, and the RMP 

According to the TMP, elk would avoid main and secondary roads more than primitive roads.  Most road 
miles in the CMPA are primitive roads so habitat use near primitive roads would continue to occur until 
vehicle use increases late in the summer.  Elk would then move to areas with less vehicle traffic, such as the 
unroaded areas in the Kiger Gorge, Steens Mountain Wilderness, as well as private lands.  Once traffic has 
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decreased, usually by November 15, elk move into areas used prior to hunting season.  With seasonal 
closures, approximately November 15 to May 15 each year, there is no disturbance from traffic in winter 
ranges for elk.  

Mule deer and pronghorn antelope would not necessarily avoid roads on public lands depending on amount of 
vehicle traffic, vegetation and topographic screening.  Deer can be seen at different times of the year near 
roads and may not leave the area until disturbed.  Deer would move out of areas once hunting seasons start 
and foot traffic increases near roads.  Antelope, if close to roads, will usually run but often not far.  Antelope 
will move farther from roads during hunting seasons. 

Effects on greater sage-grouse are expected to be nonexistent most of the year.  Most breeding and nesting 
areas are protected by seasonal road closures.  Most nesting areas would still be protected since no off-road 
use is allowed within the CMPA.  Brood rearing areas might be affected where roads are near wet meadow 
areas but would depend on amount of use the road received.  Sage-grouse would move away from disturbance 
but would return to the area once disturbance has ceased. 

Wolverine would not be affected by implementation of the TMP since there are no new roads proposed in 
areas of suitable wolverine habitat or expected increases in vehicle traffic in those areas.  Cougars would be 
affected as traffic increases and would move to more remote areas but could be attracted to areas nearer main 
roads if prey is present.  Cougar populations should not be affected since no new roads are proposed in 
habitats where cougars bear and raise young.  Overall effects to small mammals, migratory birds, reptiles, and 
amphibians would not be noticeable. 

The Jackass Butte Wind Energy Site Testing and Monitoring Site would have little if any effect on wildlife. 

If the North Steens 230-kV Transmission Line Project is developed to its full 230-kV capacity, upgrades 
would need to be made to the existing HEC 115-kV line that parallels Highway 205 (if Alternative B is 
selected) or to the existing HEC 115-kV line that runs east/west through the community of Crane (if 
Alternative C is selected).  The existing HEC transmission line would be upgraded by replacing existing 
wood poles with steel poles similar to those described for the North Steens 230-kV Transmission Line 
Project.  All anticipated improvements would occur within existing HEC ROW.  Because most improvements 
and construction activities would occur in areas already disturbed by the existing transmission line and 
frequented periodically by HEC personnel inspecting the line, the potential effect to wildlife during the 
construction period would be to cause wildlife to avoid areas of construction while humans are present.  

Cumulative Effects on Fish, Wildlife, and Special Status Animals from Reasonably Foreseeable 
Future Actions, including the Proposed Action and Action Alternatives  

Incremental cumulative effects on fish, general wildlife species, big game species, and special status species 
would result from construction and operation of the transmission line, the Echanis Wind Energy Project, three 
additional wind developments, and all associated components. Environmental effects would be both 
permanent (long-term operational effects) and temporary (associated with Project construction). Incremental 
cumulative effects include habitat loss due to displacement from various permanent project features, such as 
transmission line poles, access roads, and wind turbine towers.  Temporary effects include vegetation damage 
or reduced water quality due to heavy equipment operation or the transport and storage of construction 
materials.   

ECHANIS PROJECT SITE 

Consistent with the general conditions throughout the analysis area, the potential wind development sites are 
comprised of big sagebrush steppe intermixed with areas of juniper woodland, aspen woodland, and patches 
of native grassland; much of the site is used for seasonal grazing. Approximately 400 acres of land would be 
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permanently converted to facility use, including sagebrush habitat, aspen woodlands, riparian habitat, and 
juniper woodlands, if the additional three projects required the same footprint as Echanis. The loss of habitat 
from construction of permanent facilities would increase habitat fragmentation and directly displace 
individuals from developed areas and a buffer around these areas. Construction and improvement of the main 
access road to the Echanis site and access to other wind developments would cause loss of wildlife habitat.   

Permanent project features would directly and indirectly reduce the availability of wildlife habitat for 
foraging, courtship and breeding, rearing young, and cover for many general wildlife species. Noise and 
human activity associated with operations would displace individuals throughout the year, and during the 
spring maintenance vehicles could disrupt breeding of some species. Less mobile or burrowing non-game 
species would be susceptible to mortality from increased vehicular use on the site. 

Operation of the wind turbines would cause mortality to bird and bat species. Certain bat species would be 
particularly vulnerable because they hunt at altitudes within the rotor-swept area, and could either collide with 
blades or experience barotrauma from flying very close to the blades. Raptor species, including red-tailed 
hawks, American kestrels, and golden eagles may be susceptibility to collision with turbine blades if present 
in the Project Area.  Most bird mortality would likely involve common species of perching birds and 
songbirds.  

The four wind development projects overlap elk winter range, bighorn sheep habitat, pronghorn antelope 
range, and mule deer winter range.  Development on the project sites would reduce the availability of forage 
for these big game species.  Permanent loss of mule deer winter range, elk winter range, pronghorn antelope 
range, and bighorn sheep habitat would represent a small portion of the existing range and habitat for these 
species within their respective game management units. 

Effects on special status species could include possible displacement of wolverines from areas affected by 
project operations or regular maintenance activities.  The risk of mortality to special status bat species, 
including the silver-haired bat and hoary bat, would increase in the vicinity of all operating wind turbines.  
Greater sage-grouse would be displaced from their summer and winter habitats in the area during maintenance 
activities, and would reduce their time spent near access roads, string roads, and wind turbines.  The seasonal 
habitats (wintering, brood rearing, late summer) of sage grouse in the areas of the proposed wind energy 
project have not been mapped, so estimates for acres of these habitats is not available.  

Effects on Preble’s shrew would be limited to possible crushing by equipment in areas of construction. 

If suitable habitat for special status raptor species such as bald eagle, golden eagle, northern goshawk, 
ferruginous hawk, and western burrowing owl are present in the project areas, these species could be affected 
during construction and operation, including ongoing use of access roads.   

The anticipated effects on special status birds is expected to be low because these species are likely to spend 
the majority of the time within the vegetative canopy of forested areas and at flight levels below the rotor-
swept area. During spring or fall migration these species may be at greater risk of collision with turbines.  
Mountain quail effects are unstudied, so it is unclear how wind developments would affect this species.   

Northern sagebrush lizard would be vulnerable to crushing by vehicles from maintenance operations where 
access roads traverse sagebrush habitat.    

In order to compensate for the potential loss of habitat on the Echanis site and along the main access road, 
Echanis, LLC would implement a Habitat Mitigation Plan, under which it would mitigate the habitat impacts 
from the Project through the use of conservation easements and other offset mechanisms, consistent with 
guidelines issued by the Oregon Department of Fish and Wildlife. Echanis, LLC has committed to 
implementing a 2:1 mitigation ratio for Category 2 habitat that is lost.  Echanis, LLC would also implement a 
Wildlife Monitoring and Mitigation Plan, under which it, together with the recommendations of a Technical 
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Advisory Committee (TAC) comprised of representatives from state and federal agencies and environmental 
organizations, would monitor wildlife impacts (through post-construction mortality monitoring) and 
implement additional mitigation measures if impacts exceeded threshold levels identified in the plan. Echanis, 
LLC would consult with the FWS regarding all pre-construction studies and mitigation measures, to ensure 
compliance with MBTA and BGEPA.  Project area habitat would be categorized in accordance with ODFW’s 
Habitat Mitigation Policy (OAR 635.415) in order to determine appropriate conservation measures to 
compensate for lost habitat availability to wildlife, and in particular, greater sage-grouse, as developed by a 
TAC which would proposed a methodology for determining the effect on grouse and other wildlife, and a 
procedure for setting appropriate mitigation.  It can be assumed that other wind energy projects proposed in 
the analysis area, including West Ridge, East Ridge, and Riddle Mountain would implement similar measures 
to offset habitat loss. 

TRANSMISSION LINE ALTERNATIVES 

The transmission line alternatives for Echanis would cross perennial fish bearing streams, including Kiger 
Creek, Cucamonga Creek, McCoy Creek, and the Donner und Blitzen River (Alternative B, including route 
options); and Kiger, Swamp, and Riddle Creeks (Alternative C). The transmission lines would not 
permanently effect fish resources in these rivers and streams because no project features, including 
transmission line poles, access roads, or the interconnection station would be located in or adjacent to these 
water bodies.  Transmission line poles would be placed approximately 600 to 1,000 feet apart, allowing pole 
placement to completely avoid fish bearing rivers and streams. Additional transmission lines may be required 
for the additional wind developments. 

Both transmission line alternatives (including route options) would have permanent effects on wildlife from 
construction and operation of the transmission line, interconnection substation, and access roads. All 
alternatives would affect habitat, general wildlife, big game, and special status species.  The types of habitat 
permanently lost from construction include: sagebrush habitat, grasslands, juniper woodlands, agricultural 
lands, wetlands, and developed lands as described in Fish, Wildlife, and Special Status Animal Species 
section, above.  Overland travel roads would affect sagebrush habitat, grassland, and juniper woodlands. New 
access roads would further fragment the existing Project Area, reducing the size of contiguous sagebrush, 
grassland, juniper, and riparian habitats. While no large (thousands of acres) undissected tracts of sagebrush 
or grassland habitat exists in the Project area, the addition of new roads would provide new access for 
recreational use, access to livestock grazing grounds, and limit use by some species (some sagebrush obligate 
birds) that avoid breaks in sagebrush habitats. 

The transmission line alternatives would have a small permanent footprint on the ground, affecting primarily 
grassland and sagebrush habitat used by big game (discussed below), small and medium mammals, reptiles, 
and birds. Displacement of these habitats by permanent project features would affect these species year-
round. Noise and human activity associated with maintenance activities would occur several times each year 
between spring snowmelt and the summer fire season.  Maintenance activities could disrupt breeding of some 
species. Less mobile or burrowing non-game species would be susceptible to mortality from maintenance 
vehicles traveling overland through these affected habitats. The transmission poles would serve as perch sites 
for raptor species, which could prey on smaller birds, mammals, and reptiles.   

Birds would be the group of animals most at-risk to injury and mortality from the transmission line, because 
they are susceptible to collision. Raptors are known to occur along the entire length of Alternative B, while 
waterfowl and shorebirds would be affected in and near the Malheur NWR. Post-construction monitoring and 
reporting would be undertaken to determine the effect of the transmission line on birds and to develop 
mitigation measures.  

The transmission line ROW for both Alternatives B (including route options) and C would cross elk winter 
habitat, mule deer winter range, and antelope winter habitat. Access roads would be widened and built 
through mule deer winter range.  Overland travel would occur through mule deer winter range, antelope 
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range, and elk winter range. The transmission line would not require vegetative control in any of the antelope 
range, but in the elk and mule deer winter ranges the junipers and aspens would be periodically cut to control 
their height within the ROW. Tree removal would be limited to the 150-foot ROW, which would be 
maintained in an herbaceous or shrub-steppe vegetation state. The existing mosaic of grassland, sagebrush, 
and juniper habitats in the winter ranges would be permanently altered by vegetation management within the 
ROW, but the removal of trees is not expected to limit winter range quality. The presence of grassland and 
sagebrush habitat in winter range is a benefit to big game for forage, and the limited removal of woodland 
habitat would cause only a negligible loss of cover. Maintenance vehicles traveling along access roads and 
overland to the transmission line would increase disturbance to big game species.  If inspection or 
maintenance were to occur during winter the additional activity could elevate stress for animals in or near the 
transmission line corridor at a time when they have a high need to conserve energy. If big game are observed 
in the Project area from December through March and are displaced by operational activity, then the Project 
operator would consult with the BLM and ODFW regarding the need for mitigation.  

The permanent effects of Alternatives B (including route options) and C for Preble’s shrew, California 
wolverine, and northern sagebrush lizard would be qualitatively the same to the effects described above, but 
greater in extent. Bats are not known to collide with transmission lines, based on mortality surveys, so would 
be unlikely to have any effect beyond displacement by permanent Project features.   

Alternatives B (including route options) and C would result in a very small permanent loss of potential pygmy 
rabbit habitat and displacement due to the transmission line poles, access road improvements, and the 
interconnection station. Maintenance vehicles traveling overland to access the transmission line would have 
an undetectable chance of causing direct mortality because pygmy rabbits are highly mobile species that 
would avoid vehicles by taking refuge in sagebrush or burrows. Additional transmission lines could increase 
the risk of mortality to pygmy rabbits. 

Greater sage-grouse are known to avoid roads and transmission lines, so effects on this species would be 
limited primarily to displacement by permanent Project features.  Studies have shown that grouse population 
decreases in areas close to roads and transmission lines (Braun 1998), although nesting has been documented 
very close to transmission lines (Strickland 2010).  Studies in Wyoming have shown that coal-bed natural gas 
activity is correlated with sharp declines in lek attendance and occupancy status when development occurs 
within 6.4 kilometers; the displacement was thought to be associated with transmission line presence, greater 
use of access roads, and industrial noise (Walker et al 2006).  Research is currently being conducted to more 
clearly elucidate the effect of wind developments on grouse throughout the year because of the high level of 
uncertainty regarding the distance from a Project grouse would be seasonally displaced.  It is likely that where 
suitable sagebrush and riparian habitat occur along transmission lines, grouse would spend less time in those 
locations to avoid being close to the disturbed areas. The effect of the three additional wind developments 
would need to be carefully analyzed to determine the extent of displacement that would occur, and whether 
grouse leks were near areas proposed for development. 

Special status raptor species have excellent eyesight and tend not to fly during low light conditions (dusk, 
inclement weather), which in part explains why raptors generally do not collide with transmission lines or 
anchoring wires for poles.  Raptors are susceptible to electrocution from older power lines that were not 
designed with the protective measures which would be implemented on Alternative B (RRF 1996). Post-
construction monitoring conducted by the Project operator would be conducted to determine what level of 
raptor mortality is occurring from the transmission line, and whether mitigation measures would be required. 

Special status waterfowl are prone to collisions with transmission lines, and where Alternative B (and 
variations) cross the Malheur NWR it is expected that mortality would take place. Seven species of special 
status waterbirds occur in the Project Area: western least bittern, white-faced ibis, black tern, trumpeter swan, 
snowy egret, Franklin’s gull, and American white pelican. The Malheur NWR is highly valued waterfowl 
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habitat and is located along a migratory pathway; and this or any additional transmission lines could have a 
negative effect on waterfowl without adequate mitigation.   

Special status perching bird and songbirds, including woodpecker species would be displaced from their 
locations of suitable habitat where the transmission lines, transmission poles, and substation are built. The 
displacement into adjacent habitat would cause an undetectable effect on these species, because of the small 
Project footprint and because most flight time for these birds would be below the vertical elevation of the 
transmission lines. An undetectable level of mortality could occur for some of these species from collision 
with the transmission lines. Post-construction mortality monitoring conducted by the Project operator would 
identify whether any of these species were being killed from collision with the transmission lines, and if so, 
consultation with the BLM and FWS would occur to identify whether additional mitigation would be 
required. 

Echanis, LLC would implement a Habitat Mitigation Plan and a Wildlife Monitoring and Mitigation Plan, 
under which it would mitigate the habitat impacts from the transmission line through the use of conservation 
easements and other offset mechanisms, consistent with guidelines issued by the Oregon Department of Fish 
and Wildlife and with oversight by a TAC. Any additional wind developments would be required to develop 
habitat mitigation plans and wildlife monitoring and mitigation plans, as well as to establish a TAC for each 
project to monitor and assure adequate mitigation for project effects. 

3.19.2.6 Land Uses - Grazing and Realty  

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis for Land Use extends beyond the Project Area 
defined for the analysis of direct effects.  It includes the broader geographic region surrounding the Project 
Area and envelopes a larger extent of the landscape to include all or portions of the identified reasonably 
foreseeable future actions.  The region extends from the upper slopes of Steens Mountain on the south and 
east, to Jackass Mountain on the west, Malheur Lake and the community of Crane on the north, and extensive 
state-owned rangelands on the east. 

The timeframe of the analysis extends from the historical past when Euro American settlers began to alter the 
landscape by actions such as mining, farming, cattle ranching, and sheep grazing, and extends into the future 
to include the 40 year operational life of the Echanis Wind Energy project and the North Steens Transmission 
Line Project. 

Existing Land Use, Grazing, and Realty and How it has been Affected by Past and Present 
Actions 

The southern half of the broader geographic region surrounding the Project Area is generally characterized as 
high desert with large expanses of sagebrush typical of the Great Basin.  Land use in this area is a mix of 
federal lands managed by BLM and large privately-owned ranches and agricultural fields.  Large blocks of 
lands within this area are used for livestock grazing.  The northern half of this region is characterized by a 
varied landscape of lakes, rivers, marshes, irrigated meadows, sagebrush-grass uplands, alkali flats, lava beds, 
broad high desert plateaus, valleys, and mountains.  Malheur, Mud, and Harney Lakes are located within a 
closed basin that receives waters from the Blitzen and Silvies Rivers and Silver Creek.  The terrain 
surrounding the lakes is flat to gently rolling.  The flat and narrow Blitzen River Valley extends south from 
the lake region and is bordered by rugged rimrock landscapes.  The Blitzen River flows north from Steens 
Mountain through the Blitzen Valley before entering Malheur Lake.  Small ponds, wetlands and sloughs are 
interspersed among irrigated meadows along the valley floor.  
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The Malheur National Wildlife Refuge, established in 1908, occupies much of the land within the Blitzen 
Valley.  The refuge manages this land as marshes, riverine, riparian, and irrigated meadows for breeding, 
nesting and the rearing of migratory birds, as well as other fish and wildlife resources.  The refuge area is also 
rich in cultural resources dating back some 9,000 years, as well more recent historic cultural resources.  To 
provide habitat for migratory birds and other wildlife, a network of low dikes and canals allow water 
management to maintain a variety of habitats such as marshes and meadows.  Similar water regulation and 
distribution systems extend east through the Diamond Valley and into the Happy Valley creating large 
productive agricultural lands near the community of Diamond.   

Land use in the higher elevations south of Diamond is a mix of federal lands managed by BLM and large 
privately-owned ranches.  The 10,500 acre site where the Echanis Wind Energy Project would be developed 
is located approximately 12 miles southeast of the community of Diamond.  The site is comprised of several 
large privately owned parcels currently used for livestock grazing. 

There are also several small unincorporated communities and rural commercial areas within the broader 
geographic region, several of which would be directly or indirectly effected by the Project.  These include the 
communities of Princeton, Crane, Diamond, and Frenchglen.  These communities and commercial areas 
provide goods and services to local farmers and ranchers, and visitors.   

Effects of Reasonably Foreseeable Future Actions on Land Uses, Grazing, and Realty without 
the Proposed Action 

The three other wind energy projects planned for the region would be similar in size and scope to the Echanis 
Project.  The West Ridge and East Ridge projects would both be located on private land currently used for 
seasonal grazing of livestock/pasture.  The Riddle Mountain project would be developed on State-owned land 
currently used as summer pasture for cattle.  All three projects would involve deployment and operation of 40 
to 69 wind turbines on large parcels of between 5,000 and 8,500 acres.   

The wind turbines would be arranged in multiple “strings” placed along exposed ridgelines on each site.  Each 
project would include a network of underground power collection lines to connect the turbine strings to new 
substations located on each site.  Access roads to each site would need to be widened, improved, or extended, 
and portions of these roads would be located on public and private land within either the Andrews RA or the 
Three Rivers RA.  While the West Ridge and East Ridge projects are both located on private land, the entire 
West Ridge site, and the northern half of the East Ridge site, would be located within the boundaries of the 
Steens Mountain CMPA.  Any facilities related to these projects on public land within the CMPA would be 
severely prohibited. 

Each wind energy project would have its own system of string roads.  These roads, together with other project 
features (wind turbines, access roads, substations, etc.), would convert existing rangeland uses to non-
rangeland use.  Where such conversion would occur within established grazing allotments, the effect would 
be to reduce the total amount of land available for livestock grazing.   

Each wind energy project would also require a connection to the regional power grid.  If the North Steens 
230-kV Transmission Line Project is not developed, other similar transmission lines following similar routes 
would be required in order for these wind energy projects to be constructed and connected to the regional 
power grid.  Development of other transmission lines in similar locations would require new ROW from 
private land owners and public agencies (including BLM and possibly USFWS) for transmission lines, access 
roads, interconnection stations, and other related project features. 

The two BLM restoration projects actively underway in the region (the Five Creeks Rangeland Restoration 
Project and the North Steens Ecosystem Restoration Project) would not result in a conversion of existing land 
use.  The primary goal of both projects is to actively manage encroaching western juniper on both public and 
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private lands through the use of natural and prescribed fire.  Implementation of these two projects would have 
the beneficial effect of improving forage for livestock in grazing areas, which in turn would improve the 
viability and sustainability of ranches that hold grazing permits in the region.   

The Steens Mountain Travel Management Plan (TMP) defines the motor vehicle route network within the 
Steens Mountain CMPA, including guidance on maintenance, improvement, and accessibility of these routes.  
The TMP would not result in land use conversions, but would promote the Steens Mountain CMPA RMP 
land management objective to provide “reasonable” access to private lands through BLM-managed lands as 
appropriate to meet resource objectives while providing for private and public access needs. 

The Jackass Butte Wind Energy Site Testing and Monitoring Site would have no effect on existing or future 
land use. 

If the North Steens 230-kV transmission line is developed to its full 230-kV capacity, similar upgrades would 
be required on the existing HEC 115-kV line that parallels Highway 205 (if Alternative B is selected) or to 
the existing HEC 115-kV line that runs east/west through the community of Crane (if Alternative C is 
selected).  The existing HEC transmission line would be upgraded by replacing existing wood poles with steel 
poles similar to those described for the North Steens 230-kV Transmission Line Project.  All anticipated 
improvements would occur within existing ROW.  Temporary effects on land use from construction activities 
would include:   

 Interruption of uses and activities at proposed laydown areas and pulling/tensioning sites, 

 Noise and disruption due to the presence of workers and equipment, 

 The visual effects from stockpiled materials and construction equipment, 

 The need to exclude livestock from temporary laydown areas and active construction sites.   

No effect on grazing livestock is expected from the pulling/tensioning sites because each site would be active 
for only a day or two during construction.   

Cumulative Effects on Land Use, Grazing, and Realty from Reasonably Foreseeable Future 
Actions, including the Proposed Action and Action Alternatives  

The incremental cumulative effect on land use from the Echanis Wind Energy Project and the North Steens 
230-kV Transmission Line project would primarily be related to the permanent conversion of public and 
private rangeland to non rangeland use.  Assuming all four wind energy projects planned for the region were 
constructed and connected to the North Steens Transmission Line (either Alternative B or C), between 550 to 
875 acres of public and private land would be affected by easements or ROW grants for the transmission line 
and transmission line related access roads.  In addition, the various components on each wind energy project 
site, together with onsite and off site access roads, would permanently convert approximately 600 acres of 
public and private range, grazing, and agricultural land to energy related uses.  Where such conversion would 
occur within established grazing allotments, it can be assumed that the amount of land available for livestock 
grazing would be reduced by those same amounts.  A portion of the loss of grazing land would be offset by 
BLM management of western juniper on public and private lands within the region that would improve forage 
for livestock. 
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3.19.2.7 Recreation 

Geographic Scope and Timeframe of Analysis 

The geographic scope of the cumulative effects analysis for recreation is the area in which the Proposed 
Action and Action Alternatives would be visible.  Changes in the visual quality of a recreation site affect the 
recreation quality of that site.  In the 1940s and 1950s, recreational use of the Project Area began to occur.  In 
1962, Steens Loop Road was completed, which allowed for access to the top of the Steens Mountains.  Since 
then, recreation in the Project Area has been popular.1  The timeframe for the analysis of cumulative effects 
begins in the 1940s and concludes with decommissioning of the Proposed Action and Action Alternatives, 
which are estimated to have a 40-year life. 

Existing Recreation and How it has been Affected by Past and Present Actions 

Recreational areas in Harney County include Malheur National Wildlife Refuge (MNWR), Steens Mountain 
Cooperative Management and Protection Area (CMPA), and Diamond Craters Outstanding Natural Area.  
Recreational activities within these areas include but are not limited to wildlife viewing, wildlife photography, 
geological sightseeing, camping, hunting, fishing, running, and hiking.  In 2009, the CMPA had 113,000 
visitors and the MNWR had 63,000 visitors (M Franulovich, pers. comm. 2010) (FWS, 2007).   

Effects of Reasonably Foreseeable Future Actions on Recreation without the Proposed Action 

If a project directly disturbs recreation areas, restricts access to recreation areas, or reduces the scenic value of 
recreation sites; it could potentially affect recreation in the Project Area.  A visual analysis (Section 3.9 
Visual) was conducted to analyze views of the Riddle Mountain Project, the East Ridge Project, and the West 
Ridge Project from developed recreation sites in the Project Area.  If the Echanis Wind Energy Project or 
transmission lines encompass a large portion of the viewshed from a particular recreational area, it is 
considered to affect recreationists in that area.  Low- to moderate-quality views of wind turbines would exist 
from areas at and near Fish Lake Campground and Jackman Park Campground.  The East Ridge and West 
Ridge turbines are approximately 4 miles from the Kiger Gorge Overlook and would be visible from the 
developed recreation sites.  KOP 83 is in the vicinity of the Round Barn and at the intersection of Diamond 
Loop Backcountry Byway and Coontown Road; the Riddle Mountain Project will be visible from this KOP 
and likely from the Round Barn.  The visual analysis for the West Ridge Project and East Ridge Project 
indicates that from Frenchglen on the High Desert Scenic Byway and Blitzen Valley Auto Tour (Highway 
205), the Projects are hard to identify.  The turbines are very low on the horizon and small from a distance of 
approximately 15 miles.  The East Ridge and West Ridge Projects would be visible from sections of the 
Steens Mountain Backcountry Byway.  The Riddle Mountain Project would be visible from the East Steens 
Auto Route.  These three projects would be visible from developed recreational areas within the geographic 
scope of this analysis. 

If the construction periods of the East Ridge Project, West Ridge Project, and the Riddle Mountain Project 
occur simultaneously or overlap, recreational users could temporarily experience increased traffic on access 
roads or the addition of construction activities to their views.  Construction impacts would be temporary and 
would be similar to the Echanis Project in type and extent.  Depending on the preference of the visitor or 
recreational user and the importance of views for individual recreational experiences, their experiences could 
either (1) not change, or (2) decrease in quality if the visitor or recreational user prefers a view without 

                                                           
1  BLM, August 2005, Steens Mountain Wilderness and Wild and Scenic Rivers Plan: Appendix P – Steens Mountain Cooperative Management and 

Protection Area Resource Management Plan.  
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turbines.  Little to no change is expected in the number of visitors to the area if these three wind project are 
developed. 

The Steens Mountain Travel Management Plan (TMP) closes portions of two roads to private land access and 
provides guidance on the maintenance, improvement, and accessibility of routes approved for public access in 
the CMPA.  This plan will therefore improve access to public lands and reduce public access on private lands, 
potentially changing some recreational opportunities.  Five Creeks Rangeland Restoration Project and North 
Steens Ecosystem Restoration Project are intended to improve habitat and vegetation in and around the 
Project Area, and could therefore either (1) not affect recreational uses, or (2) expand the quantity and variety 
of vegetation and animal species present in recreational areas, potentially improving the recreational 
experience.  No effects on recreational uses are expected from the Jackass Butte Wind Energy Testing and 
Monitoring Site because no plans for further development exist.  Recreational resources are not expected to be 
affected by the Harney Electric Cooperative 115-kV Line Upgrade because the upgrade would occur on lines 
and rights of way that already exist for this purpose. 

Cumulative Effects on Recreation from Reasonably Foreseeable Future Actions, including the 
Proposed Action and Action Alternatives 

Visual simulation reveals that the Proposed Action would be visible from the Kiger Wildhorse Viewing Area 
(KWVA) recreational site, located 3 miles from the Proposed Action.  The Proposed Action would cross the 
Blitzen Valley Auto Tour Route at Highway 205.  The Proposed Action would be located 4 miles from Buena 
Vista Overlook.  Additionally, visitors traveling the High Desert Scenic Byway (Highway 205) will see the 
Proposed Action when it crosses the Byway at KOP 72.  For those recreational users using South Diamond 
Lane, the transmission line would likely be visible near the intersection of South Diamond Lane and Lava 
Bed Road, and remain visible until near the town of Diamond.   

Recreational users at the Buena Vista Overlook would be able to see the South Diamond Lane Route Option.  
Additionally, recreational users traveling the High Desert Scenic Byway or Highway 205 will see the South 
Diamond Lane Route Option when it crosses at the intersection of the Byway and South Diamond Lane.  
Recreationists using the Blitzen Valley Auto Tour Route would see the Hog Wallow Route Option at 
Highway 205.  The Hog Wallow Route Option would be further away compared to the South Diamond Lane 
Route Option for viewers from the Buena Vista Overlook.  The Hog Wallow Route Option would also be 
visible for recreationists traveling the High Desert Scenic Byway (Highway 205) at one point. 

The Alternative C north route would be visible by recreationists traveling the East Steens Auto Route and the 
Diamond Z-Loop Backcountry Byway for extended periods.  These routes have very little traffic.  Alternative 
C is near KWVA and Crane Hot Springs, the Round Barn, the East Steens Auto Route, the Diamond Loop 
Backcountry Byway, and the Oregon High Desert National Recreation Trail.  The transmission line traverses 
six miles within the CMPA on privately-owned lands and seven miles of its length would be within the Kiger 
Mustang ACEC.   

The incremental effect of the Proposed Action and Action Alternatives on recreation, combined with 
reasonably foreseeable future actions, would result in the addition of turbines to the area, which would be 
visible from some recreational areas.  Although views from recreational areas would change, the areas 
themselves would not be affected.  Depending on the preference of the visitor or recreational user and the 
importance of views for their individual recreational experience, recreational experiences could either (1) not 
change, or (2) decrease in quality if the visitor or recreational user prefers a view without turbines.   
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3.19.2.8 Public Services 

Geographic Scope and Timeframe of Analysis 

The geographic scope of this cumulative effects analysis is Harney County, Oregon, the area that would 
experience the majority of the effects of the Proposed Action and Action Alternatives.  The timeframe for the 
cumulative effects analysis extends from 1889, when Harney County was created and many public services 
such as the first court house were constructed, through the 40-year operational life of the Echanis Wind 
Energy project and the North Steens Transmission Line Project.2  Any effects on public services attributable 
to the Proposed Action and Action Alternatives would continue to contribute to cumulative effects until 
decommissioning. 

Existing Public Services and How they have been Affected by Past and Present Actions 

Public service providers in the Project Area include the following:   

 Fire protection providers including Burns Interagency Fire Zone (BIFZ), which provides range and 
wildfire protection services for the public lands in Harney County, and Crane Rangeland Fire Protection 
Association (RFPA), a volunteer-only organization that provides fire protection service to private lands in 
the Project Area; 

 Law enforcement providers including Harney County Sheriff’s Office, the Burns Police Department, the 
Hines Police Department, Oregon State Police, BLM and MNWR’s federal law enforcement officers, and 
the Burns Paiute Reservation police force (HCC, 2009);  

 School districts throughout Harney County (HCC, 2009);  and 

 Harney District Hospital in Burns, which provides health and emergency care (HDH, 2009).   

Past and present activities that have affected the provision of public services in Harney County include 
population in-migration and the incorporation of towns and cities, leading to taxing districts and the formation 
of public service agencies.  Past and continuing fire management activities by BLM, including the Five 
Creeks Rangeland Restoration Project, are intended to reduce hazardous fuels and restore or increase system 
functionality, which has potentially decreased the number of calls for forest fire service.   

Effects of Reasonably Foreseeable Future Actions on Public Services without the Proposed 
Action 

The Five Creeks Rangeland Restoration Project and North Steens Ecosystem Restoration Project would result 
in a reduction of hazardous fuels and restoration of the natural fire regime.  Therefore, they could potentially 
decrease the number of calls for fire protection service.  These two projects would not likely affect schools, 
law enforcement, or other government services.  

The three wind projects and possibly the HEC 115-kV line Upgrade would represent potential fire hazards, 
which in turn could result in increases in demand for fire protection.  Fire hazards associated with these 
projects would be similar to those associated with the Echanis Wind Energy Project.  These four projects 
would not likely affect schools, law enforcement, or other government services.  

                                                           
2  Oregon State, Harney County History, Website (http://arcweb.sos.state.or.us/county/cpharneyhome.html) accessed April 12, 2010.  

http://arcweb.sos.state.or.us/county/cpharneyhome.html
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The Steens Mountain Travel Management Plan (TMP) is not expected to affect public services in the Project 
Area, with the exception that certain roads would be close to the public.  The Jackass Butte Wind Energy 
Testing and Monitoring Site would not affect public services. 

Cumulative Effects on Public Services from Reasonably Foreseeable Future Actions, including 
the Proposed Action and Action Alternatives 

Potential impacts attributable to construction of the Proposed Action and Action Alternatives would arise 
primarily from the presence of the construction workforce and equipment in the region.  During operation, 
public service effects are based on the size of the operational workforce and indirect employment in the 
region, as well as the operating requirements of the transmission line.   

The Project Area is located in a region susceptible to large-scale wildfires.  The two events of most concern 
are catastrophic failures of the transmission line and wind power equipment, due to fire, including fire caused 
by lighting strikes.  Fire management activities by BLM result in a reduction of hazardous fuels and 
restoration of the natural fire regime, and are therefore considered positive effects.  Cumulative effects from 
the project in combination with the proposed Riddle Mountain Wind Farm, East Ridge Wind Project, West 
Ridge Wind Project, and HEC 115-kV line upgrade would be expected to occur if construction or operation of 
the projects resulted in an increase in the risk of wildfires.  Project proponents would likely be required to 
apply fire protection measures similar to those for the Proposed Action and Action Alternatives.  Although 
the risk of fire would be greater than the risk associated with the Proposed Action alone, the fire management 
activities combined with fire protection measures would lessen the risk.  Fire protection service agencies 
likely would be able to accommodate the increased demand for service.   

Table 3.19-2 shows that the wind projects would result in an estimated 400 construction workers on site (if 
the projects were constructed at the same time).  This increase in the daily population at the site and traffic to 
and from the site would result in an increase in potential demand for law enforcement services. In terms of 
law enforcement in areas surrounding recreational uses, new service roads built for construction but not 
required for maintenance would be closed as appropriate and in coordination with the BLM or USFWS 
Authorized Officer, which would further limit any increase in demand for law enforcement services.   

The non-local portion of the construction workforce for the wind projects and the HEC 115-kV Upgrade, 
combined with the Proposed Action and Action Alternatives would not be expected to relocate with their 
families due to the temporary nature of construction.  Therefore, the number of school-aged children in the 
area is not expected to increase during construction, resulting in no effect to area school districts.   

If the wind projects were constructed at the same time, an estimated 40 new permanent employees would be 
working at the project sites (see Table 3.19-2).  The presence of the new employees would result in a slight 
increase in the potential demand for law enforcement services.  Potential in-migration of non-local permanent 
operations employees (with their families) could result in an increase in demand for public education services.  
An estimated ten school age children (accompanying the approximately 40 employees) would represent a 
minimal increase of less than one percent of the Harney County 2009-2010 school year enrollment of 1,290 
(ODED, 2010). This increase in enrollment would be less to the extent that new permanent hires already live 
in Harney County..      

During construction of these combined projects, there could be an increased need for emergency and health 
care services, in the event of an injury accident.  During operation, an increased need for emergency and 
health care services is unlikely because the permanent population increase attributable to project operation is 
expected to be minimal.  The existing available emergency services are expected to be adequate to meet 
additional demands.   
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3.19.2.9 Aesthetics/Visual Resources 

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis includes the same area noted in the Visual Resource 
section of this document (See Section 3.10) as well as the area within the viewshed of three wind projects that 
are reasonably foreseeable future actions by private entities and that lie in close proximity to the proposed 
Project.  This additional area is largely confined to the south and west of the Echanis Wind Energy Project.  
The timeframe of analysis extends from the historical past when Euro-American settlers began to alter the 
landscape within these areas into the future to include the 40 year operational life of the Echanis Wind Energy 
Project and the North Steens Transmission Line Project.   

Existing Visual Resources and How they have been Affected by Past and Present Actions 

The visual resources included within the cumulative effects analysis area encompass a rich variety of 
landscapes ranging from rolling agricultural valleys incised by eroded canyons and volcanic uplifts 
surrounding rugged mountainous terrain.  The topography is further distinguished by the dramatic peaks of 
the Steens and Riddle Mountains.  The nearly 10,000 foot peak of Steens Mountain and the surrounding 
Steens Mountain Cooperative Management and Protection Area divides the project into distinctive areas.  To 
the west of the mountains, the landscape is characterized primarily by valley devoted to livestock grazing and 
agricultural use, separated by smaller volcanic uplifts.  An expansive wetland and the Malheur National 
Wildlife Refuge separate the community of Frenchglen from the more rugged terrain to the northeast.  To the 
east of the Project Area the peaks of Steens Mountain descend sharply into grazing areas for several large 
ranches before reaching the Alvord Desert – part of a playa or largely dry lake bed.   

The existing visual resource management (VRM) classes within the cumulative effects analysis area are 
depicted in Figure 3.9-1 and range in classification from VRM Class 1 (Steens Wilderness Area) to VRM 
Class 4.  Areas that do not have a designated VRM class in this figure are typically state or private lands. 
Much of the area has been historically affected by manmade actions such as ranching and fire.  The 
cumulative effects analysis area for visual resources has been also affected by ongoing BLM management 
plans and projects including the Five Creeks Rangeland Restoration Project, Steens Mountain Travel 
Management Plan, and the North Steens Ecosystem Restoration Project.  The visual resource analysis 
conducted for these three projects concluded that project activities would affect visual resources present 
within the Project Area, but these effects would be consistent with the underlying VRM objectives. 

Effects of Reasonably Foreseeable Future Actions on Visual Resources without the Proposed 
Action 

To examine the cumulative effects upon visual resources from the East Ridge, West Ridge, and Riddle 
Mountain Wind Energy Projects, the BLM’s VRM methodology was employed (see Section 3.10 for 
methodology).  KOPs in areas near these wind energy projects were chosen.  Like the Echanis Project, these 
other wind projects are situated on private lands.  As shown in Table 3.19-1, visual effects from these other 
wind energy projects are expected to be low for KOPs 21, 54, 57, 66, 68, and 69.  Moderate effects are 
expected at KOPs 51, 55, 58, 83, and 84.  A high impact is anticipated for KOP 85.  The moderate effects are 
largely derived from the introduction of strong vertical elements that move on prominent ridgelines that are 
white to grey in color within an otherwise motionless natural landscape consisting of low lying vegetation.  
The high effect is derived from the introduction of strong man made vertical elements in the immediate 
foreground that would be visually dominant to nearly visually dominant.  These effects would be in addition 
to the visual resource effects discussed in Section 3.10.  While these combined effects are moderate to high 
and would not otherwise meet the BLM visual resource management objectives for VRM Class I, II, and III 
lands, these wind energy projects, like the Echanis Wind Energy Project, would be located on lands that are 
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not subject to the BLM’s visual resource management objectives.  Since they are located on private and state 
lands, the wind energy projects would be subject to Section 6.02(A)(2) (Scenic Quality) of the Harney County 
Comprehensive Plan and state Goal 5 rules (OAR 660, division 23).  Figures 3.19-2 through 3.19-9 show 
views of these three projects from the KOPs.  KOP locations are shown in Figure 3.19-10. 

Table 3.19-1 Project Impacts for the East Ridge, West Ridge, and Riddle Mountain  

 

Key Observation Points 
& Project 

Scenic Quality Rating Sensitivity Level Distance Zone 
Visual 

Resource 
Class 

Contrast 
Rating 

Effect                                                                                                                                                                                                        

KOP 21 Kiger Wildhorse 
ACEC; East Ridge Wind 
Energy Project 

C Moderate Foreground/ Middle ground III Weak Low 

KOP 54 Steens Loop 
Road; West Ridge Energy 
Project 

C Moderate  III Moderate Low 

KOP 51 North Steens Loop 
at turnout to Juniper 
Management Area Trail; 
West Ridge Energy Project 

B Moderate Foreground/ Middle ground I/II High Moderate 

KOP 55 Whorehouse 
meadows; West Ridge 
Wind Energy Project 

A High Foreground/ Middle ground I/II Moderate Moderate 

KOP 57 Steens Loop Trail; 
West Ridge Wind Energy 
Project 

B Moderate Foreground/ Middle ground I/II Weak Low 

KOP 58 Kiger Gorge 
Parking Lot; East Ridge 
Wind Energy Project 

A High Foreground/ Middle ground I/II Moderate Moderate 

KOP 66 Frenchglen Hotel; 
West Ridge Wind Energy 
Project 

B High Distant II Weak Low 

KOP 68 Pullout on Blitzen 
Valley Road near Baca 
Lake; West and East Ridge 
Energy Project 

C Moderate Distant III Weak Low 

KOP 69 Krumbo Lane; 
West and East Ridge 
Energy Project 

C Moderate Distant III Weak Low 

KOP 83 Base of Riddle 
Mountain; Riddle Mountain 
Wind Energy Project 

B Moderate Foreground/ Middle ground II High Moderate 

KOP 84  Middle of Riddle 
Mountain; Riddle Mountain 
Wind Energy Project 

B Moderate Foreground/ Middle ground II High Moderate 

KOP 85 Riddle Mountain 
Lookout; Riddle Mountain 
Wind Energy Project 

B High Foreground/ Middle ground II High High 
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Figure 3.19.-2 KOP 21 View from Kiger Wildhorse Viewing Area.  This view is from the Kiger Wildhorse Viewing 
Area, looking south.   

 
 

Figure 3.19-3  Proposed view from KOP 21 looking south. The turbines are approximately 2.6 miles away. 
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Figure 3.19-4 KOP 58 Kiger Gorge parking lot.  This view is from the parking lot of the Kiger Gorge viewing area 
on Steens Mountain, looking north.  

 

 

Figure 3.19-5 View from KOP 58, looking north.  The East and West Ridge Turbines are approximately 4.10 miles 
away. 
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Figure 3.19-6 KOP 83, base of Riddle Mountain.  The view is provided from Coontown Road, looking east.   

 
 

Figure 3.19-7  Proposed view from KOP 83, looking east.  The Riddle Mountain Wind Energy Project is 
approximately 4.8 miles away. 
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Figure 3.19-8  KOP 85, Riddle Mountain Lookout, looking northeast.  This view is provided from the Riddle 
Mountain Lookout.  The Riddle Mountain Turbines are approximately 0.50 miles away. 

 

 

Figure 3.19-8  Proposed view from KOP 85, looking northeast.   
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Figure 3.19-10  KOP Points, Cumulative Effects (East and West Ridge and Riddle Mountain Turbines) 
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Cumulative Effects on Visual Resources  from Reasonably Foreseeable Future Actions, 
including the Proposed Action and Action Alternatives 

Overall, when combined with the reasonably foreseeable future actions, the Proposed Action and Action 
Alternatives would contribute incrementally to the effects upon visual resources located inside and outside of 
BLM managed lands. Best Management Practices (BMPs) and Project Design Features (PDFs) described in 
Section 2 and listed in Appendix A are intended to reduce effects from the Proposed Action and Action 
Alternatives; therefore, cumulative effects are expected to occur but BLM VRM objectives would not apply 
to lands directly affected by the wind energy projects and therefore, no additional mitigation would be 
required.  

3.19.2.10 Cultural Resources 

Geographic Scope and Timeframe of Analysis 

The geographic scope of the cumulative effects analysis for cultural resources includes the boundaries of the 
Project APE.  The timeframe of the analysis for past and present actions and their effects on cultural resources 
is the prehistoric period to the Euro American settlement period, and extending to the mid-20th century (to 
1960, the 50-year cutoff period for NRHP eligibility consideration).  The timeframe for reasonably forseeable 
future actions includes the 40 year operational life of the Echanis Wind Energy project and the North Steens 
Transmission Line Project. 

Existing Cultural Resources and How they have been Affected by Past and Present Actions 

NRHP eligible cultural resources in the Project area or APE have been affected by past and present 
settlement, occupational, and transportation related activities.  Current actions that potentially affect cultural 
resources include agricultural and cattle grazing uses and related development activities within the Project 
area.   

Effects of Reasonably Foreseeable Future Actions on Cultural Resources without the Proposed 
Action 

NRHP eligible cultural resources in the Project Area could be affected by the proposed Reasonably 
Foreseeable Future Actions.  The proposed Reasonably Foreseeable Future Actions extend from Steens 
Mountain north to the community of Crane, from Highway 205 in the west to Highway 78 and Alvord Desert 
in the northeast/east.   

If one or more of the proposed three wind energy projects, the West Ridge and East Ridge Wind Projects and 
the Riddle Mountain Wind Farm Project, is implemented, they would construct transmission lines similar to 
the North Steens 230-kV Transmission Line in similar locations to connect to the existing Harney Electric 
Cooperative (HEC) 115-kV lines.  The Projects would also have to build similar interconnection stations and 
access/overland roads.  The selection of one or more of the three wind energy projects could have permanent 
or long-term effects to NRHP eligible cultural resources through direct construction disturbance and/or 
indirect visual effects.  The cultural resources could be affected from the construction of transmission lines, 
towers, tensioning facilities and access/overland roads, and increased human activity related to maintenance.  
Increased human activity could make archaeological sites more susceptible to illegal collecting and/or 
degradation.  The long-term visual or indirect effects are also likely to occur to traditional cultural properties 
and other culturally sensitive sites. 
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The Steens Mountain Travel Management Plan (TMP) is not expected to affect cultural resources in the 
Project Area, with the exception that certain roads would be close to the public.  The Jackass Butte Wind 
Energy Testing and Monitoring Site would not affect cultural resources. 

The HEC 115-kV line upgrades, though they would occur within the existing HEC ROW, could have 
permanent or long-term effects to NRHP eligible cultural resources through direct construction disturbance 
and/or indirect visual effects.  Important cultural resources could be affected from the construction of 
transmission lines, towers, tensioning facilities and access/overland roads, and increased human activity 
related to maintenance.  Increased human activity could make archaeological sites more susceptible to illegal 
collecting and/or degradation.  The long-term visual or indirect effects are also likely to occur to traditional 
cultural properties and other culturally sensitive sites. 

The Jackass Butte Wind Energy Testing and Monitoring Site would have no adverse effects to NRHP eligible 
cultural resources within the Project Area.  The Five Creeks Rangeland Restoration Project and the North 
Steens Ecosystem Restoration Project could affect NRHP eligible cultural resources due to landscape/surface 
level restoration activities and ecosystem enhancements.  However, BLM would conduct cultural resource 
surveys in potentially affected areas before project implementation. 

Cumulative Effects on Cultural Resources from Reasonably Foreseeable Future Actions, 
including the Proposed Action and Action Alternatives 

The cumulative effects from construction and operation of the Proposed Action and the Action Alternatives 
and Reasonably Forseeable Future Actions includes continual and increased disturbance and illegal removal 
of the area’s cultural resources, reduction of the integrity of the area’s cultural resources, and the potential to 
impact previously undiscovered NRHP eligible archaeological resources. 

The Proposed Action or Action Alternatives could have adverse effects upon NRHP eligible cultural 
resources associated with prehistoric hunting and habitation activities as well as historic agricultural and cattle 
grazing uses and important Euro-American settlement, irrigation and transportation related activities.  The 
Proposed Action or Action Alternatives could also have permanent or long-term effects to NRHP eligible 
cultural resources through direct construction disturbance or indirect visual effects.  These cultural resources 
could be affected from the construction of transmission lines, towers, tensioning facilities and access roads, 
and increased human activity related to maintenance.  Increased human activity could make archaeological 
sites more susceptible to illegal collecting and/or degradation.  Under the Proposed Action or Action 
Alternatives, long-term visual or indirect effects are also likely to occur to traditional cultural properties and 
other culturally sensitive sites. 

The Proposed Action or Action Alternatives together with the proposed three wind energy projects could have 
cumulative effects to NRHP eligible cultural resources through direct construction disturbance or indirect 
visual effects.  The cultural resources could be affected from the construction of transmission lines, towers, 
tensioning facilities and access/overland roads, and increased human activity related to maintenance.  
Increased human activity could make archaeological sites more susceptible to illegal collecting and/or 
degradation.  The long-term visual or indirect effects are also likely to occur to traditional cultural properties 
and other culturally sensitive sites. 

The incremental effect of the addition of the Proposed Action or Action Alternatives on the reasonably 
foreseeable future actions would not be substantially different from effects of the reasonably foreseeable 
futures actions alone, except that the risk of effects to archaeological sites and other culturally sensitive sites 
would be slightly greater.   

Effects from the HEC 115-kV line upgrade in combination with the Proposed Action or Action Alternatives 
could include cumulative effects to NRHP eligible cultural resources through direct construction disturbance 
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or indirect visual effects.  Important cultural resources could be affected from the construction of transmission 
lines, towers, tensioning facilities and access roads, and increased human activity related to maintenance.  
Increased human activity could make archaeological sites more susceptible to illegal collecting and/or 
degradation.  The long-term visual or indirect effects are also likely to occur to traditional cultural properties 
and other culturally sensitive sites. 

Under the Proposed Action or Action Alternatives, the Jackass Butte Wind Energy Testing and Monitoring 
Site would have no adverse effects to NRHP eligible cultural resources within the Project Area.  The Five 
Creeks Rangeland Restoration Project and the North Steens Ecosystem Restoration Project could affect 
NRHP eligible cultural resources due to landscape/surface level restoration activities and ecosystem 
enhancements.  However, BLM would conduct cultural resource surveys in potentially affected areas before 
project implementation. 

3.19.2.11 Social and Economic Values  

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis is defined as Harney County.  Cumulative effects are 
analyzed for both the construction and operational phases of the project. The timeframe of the analysis 
extends for one year over the construction phase and 20 years over the operational phase.  Though the life of 
the project is expected to be 40 years, the operational phase analysis was conducted using 20 years to provide 
conservative estimates of the present value of the future revenue stream of operational phase related income 
and output for the North Steens Transmission Line Project and the four Wind Projects. 

Existing Social and Economic Values and How they have been Affected by Past and Present 
Actions 

Past activities that have shaped the social and economic values in the Project area includes in-migration and 
the establishment of new business.  Present-day activities that continue to shape the social and economic 
make-up of the Project area include rural land uses and a change in unemployment rates and employers in the 
area.  Harney County has been hit hard by the 2008/2009 recession with unemployment rates as high as 17 
percent indicating a shift in the employment status of County residents.  Employment has shifted away from 
manufacturing (the industry has faced a staggering loss of 96 percent of its jobs in the County between 2001 
and 2009), with the closure of two large manufacturing facilities in the area: Monaco Coach Corporation’s 
plant and the Louisiana-Pacific Corporation lumber mill in Hines that produced laminated veneers. 

Effects of Reasonably Foreseeable Future Actions on Social and Economic Values without the 
Proposed Action 

The West Ridge, East Ridge, and Riddle Mountain projects are expected to be of similar size and scale to the 
Echanis project, and are predicted to have similar effects on the Project Area.  These effects would include 
direct, indirect, and induced jobs and income related to construction activity and to annual operation.  The two 
restoration projects, the wind energy testing site, and the 115-kV line upgrade would result in a relatively 
small number of jobs, some of which would likely be temporary.   
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Cumulative Effects on Social and Economic Values from Reasonably Foreseeable Future 
Actions, including the Proposed Action and Action Alternatives 

To estimate cumulative effects, the Echanis Wind Project is used as a proxy for the effects of the West Ridge, 
East Ridge, and Riddle Mountain Projects on the Project Area.  Together, the four wind projects are referred 
to as the Wind Projects.  For the purpose of analysis, construction of the four Wind Projects is assumed to 
occur simultaneously.  Their operations periods are also assumed to be the same.  Total employment effects 
during the three-month Alternative B transmission line construction is estimated at 130 jobs, while 
employment effects during the four-month Alternative C transmission line construction is estimated at 320 
jobs.  A second construction phase to upgrade the transmission line is expected to have similar types of 
employment effects those presented in the first construction phase.  Employment impacts over the assumed 
operating period are estimated at 15 long-term jobs for Alternative B and 20 long term jobs for Alternative C.  
Cumulatively, the Wind Projects are expected to create 580 construction phase jobs and 60 long term jobs.  
Table 3.19-2 summarizes the total employment effects for Alternative B / Alternative C, and the Wind 
Projects.  Direct employment will occur on-site while indirect and induced jobs may occur anywhere within 
the County.  To the extent the Wind Projects require non-local (outside of Harney County) workers, including 
specialized workers, demand for temporary housing near the Wind Project sites would increase.   

Table 3.19-2 Socioeconomic Employment Effects 

 

Construction Phase Operations Phase 

(Up to 1 Year) (Annually for 20 Years) 

Alternative B / Alternative C     

Direct 100 / 260 15 / 15 

Indirect 15 / 35 0 / 5  

Induced 15 / 25 0 / 0 

Total 130 / 320 15 / 20 

Wind Projects     

Direct 400 40 

Indirect 120 0 

Induced 60 20 

Total 580 60 

Note:  Figures may not sum to total due to rounding 

 

Income earned due to transmission line construction is expected to be approximately $3.5 million for 
Alternative B and $7.0 million for Alternative C.  To the extent workers originate from Harney County, this 
income would remain within the County.  A second construction phase to upgrade the transmission line is 
expected to have similar types of income effects as those presented here.  Long-term annual income during 
the operations phase is expected to increase by an estimated $0.7 million for Alternative B and $0.8 million 
for Alternative C.  Table 3.19-3 also presents the total income effect in terms of present value, which 
represents the value in today’s dollars of all Project-related income that would accrue during construction and 
twenty years of operations.3  In present value terms, county income over the life of the Projects would 
increase by approximately $13.7 million for Alternative B versus $18.1 million for Alternative C.  
Cumulatively, the Wind Projects are estimated to create $20 million in construction related income and $5.2 

                                                           
3  Present value is calculated using a three percent discount rate. 
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million in annual operations related income resulting in a present value of $94.5 million over the life of the 
Projects4.   

Table 3.19-3 Socioeconomic Income Effects 

 Construction Operations Present Value 

Alternative B / Alternative C 

Direct $2,580,000 / $5,040,000  $590,000 / $590,000  $10,960 / $13,340,000  

Indirect $630,000 / $1,280,000  $70,000 / $140,000  $1,610,000 / $3,240,000  

Induced $330,000 / $630,000  $60,000 / $60,000  $1,120,000 / $1,500,000  

Total $3,540,000 / $6,950,000  $710,000 / $790,000  $13,690,000 / $18,090,000  

Wind Projects 

Direct $14,000,000  $4,800,000  $82,920,000  

Indirect $4,120,000  $0  $4,120,000  

Induced $1,880,000  $400,000  $7,480,000  

Total $20,000,000  $5,200,000  $94,520,000  

Note:  Figures may not sum to total due to rounding 

 

There are both direct and indirect local tax effects from wind power projects.  Direct taxes are collected 
locally from local taxpayers and remain in the local area to support budgets for local entities.  Indirect taxes 
are collected by entities outside of the local area, usually the state and Federal government.  Some of the state 
tax revenue returns to the local area as support for state agency activities and some may return as state/Federal 
support for local entities.  Local direct effects include real estate and personal property taxes while indirect 
effects include sales and income taxes.  No indirect effects are quantified in this study.  Oregon does not have 
a sales tax, so no sales tax revenue will be collected from the Project.  The Projects will employ Oregon state 
residents increasing tax revenue collected by the Federal and state governments.  Income and business taxes 
generated by the Projects are collected at the state/Federal level and are expected to have limited indirect 
effect on the County.  The County receives only a portion of state/federally collected tax revenue and the 
income/business taxes resulting from the Wind Projects would not have a measurable effect on the total 
state/federal collected tax revenue and thus the portion allocated to the County.  Harney County residents 
employed by the Wind Projects will pay local taxes to taxing districts, increasing tax revenue to local schools 
and other types of districts.  Non-local residents employed by the Wind Projects will pay local taxes to special 
taxing districts within their county, increasing tax revenue for those districts. 

3.19.2.12 Wild Horses and Burros 

Geographic Scope and Timeframe of Analysis 

The area included in the cumulative effects analysis for Wild Horses and Burros, and Areas of Critical 
Environmental Concern (ACEC) includes two Herd Management Areas (HMA), the Warm Springs and the 
Kiger; each crossed by different transmission line alternatives.  Both HMAs are within the Three Rivers 
Resource Area (RA); the Kiger HMA is encompassed by the slightly larger Kiger Mustang ACEC. 

                                                           
4  Note the present value figure for the cumulative Wind Projects assumes all wind projects are constructed and operated on the same time frame as 

the Echanis Wind Project. 
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The timeframe for the analysis extends from 1979 when the Warm Springs Herd Management Area Plan 
(HMP) was first prepared (including 1996 when the Riddle Mountain and Kiger Wild Horse Herd 
Management Area Plan was prepared), and extends 40 years into the future to include the operational life sp-
an of both the Echanis Wind Energy project and the North Steens Transmission Line Project.   

Existing Herd Management Areas and Areas of Critical Environmental Concern and How they 
have been Affected by Past and Present Actions  

The northern boundary of the Warm Springs HMA is located approximately twenty miles southwest of Burns, 
west of Highway 205, and extends to the south and east to encompass approximately 474,501 acres of gently 
rolling sage covered hills and rim rocks with small valleys in between.  The area is fenced on all four sides 
and a division fence divides the area into two units, East and West.  The herd AML established as a range 
from 111 to 202 horses and individuals range in size from 14 to 15 hands high and 1,000 to 1,200 pounds and 
the animals in the HMA survive on a diet of bluebunch wheat grass and Idaho Fescue within the sagebrush 
vegetation zone.  It is also the only HMA in the Burns District where burros are present (currently about 20 
individuals).   

Historically, it is not known how long horses have grazed in the Warm Springs HMA.  However, it is known 
that horses have been produced in the area by local rangers since the turn of the century.  It is not known how 
long burros have been in the area or how they got here.  Burros occur only in the western unit of the Warm 
Springs HMA.  Horses have moved into the herd area from Sunset Valley, the Lakeview District of BLM, as 
well as the Andrews RA of the Burns district because of increased pressure due to roundups in these areas.  
This contributes to the increasing number of horses over the years. 

The Kiger HMA is located approximately 45 air miles southeast of Burns, Oregon, and 2 miles east of 
Diamond.  The HMA covers approximately 26,874 acres of rugged, high desert country with extremely rocky 
surfaces divided by deep canyons, rim rocks and plateaus.  Some areas are open playa flats while others are 
dominated by scattered to thick western juniper cover that has an understory of sagebrush and bunchgrass. 
Water sources include perennial streams, natural ponds and springs.  The wild horses in the Kiger HMA 
exhibit Spanish Mustang characteristics and are thought to be one of the most pure herds of Spanish Mustangs 
existing in the wild today.  The herd size ranges from 51 to 82 horses, and increases at a rate of approximate 
20 percent per year.  Animal sizes range from 13 to 15 hands high and 750 to 1,000 pounds.   

In 1996, the Three Rivers Resource Management Plan (RMP) designated the Kiger and Riddle Mountain 
HMAs as the Kiger Mustang Area of Critical Environmental Concern (ACEC).  This formal designation was 
in recognition of the area’s special historic value in perpetuating and protecting the dun factor colors and 
conformation characteristics of the wild horses present in the Kiger and Riddle Mountain HMAs.  The Kiger 
Mustang ACEC is open to livestock grazing, camping, plant and rock collection, and other low-impact 
recreational pursuits.  It is also open to fire suppression activities; however, prescribed burning and vegetation 
treatment are restricted activities.  Off Highway Vehicle (OHV) use is limited to existing roads and trails.  
The ACEC is designated as a “right-of-way avoidance area” in the Three Rivers RMP.  The RMP encourages 
right-of-way proponents to consider alternative routes and locations to avoid the Kiger ACEC if possible and 
to analyze options through the NEPA process.  If no alternatives exist, the plan requires BLM to insist on 
stringent mitigation measures to protect the ACEC and its purpose. 

Effects of Reasonably Foreseeable Future Actions on Herd Management Areas and Areas of 
Critical Environmental Concern without the Proposed Action  

Neither the Echanis Project, nor any of the other three wind energy projects planned for the analysis area, 
would be located on land designated as HMAs or ACEC.  While access roads to the other three wind energy 
projects would likely not cross land designated HMA or ACEC, if the North Steens 230-kV Transmission 
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Line Project is not developed, other transmission lines, similar to the North Steens transmission line and 
constructed along similar routes, would be constructed to serve these projects.  Development of needed 
transmission lines would require new ROW from private land owners and public agencies, including BLM 
and USFWS, to accommodate transmission lines, access roads, interconnection stations, and other related 
project features.  Some of these project features could affect the Kiger and Warm Springs HMAs or the Kiger 
Mustang ACEC.   

Of the two BLM restoration projects actively underway in the region, only the Five Creeks Rangeland 
Restoration Project would affect lands designated HMA or ACEC.  The Five Creeks project area overlaps 
approximately the eastern two-thirds of the Kiger HMA and the Kiger Mustang ACEC.  The primary goal of 
the Five Creeks project is to actively manage encroaching western juniper on both public and private lands 
through the use of natural and prescribed fire.  Implementation of this project would improve forage for wild 
horses, which in turn would improve the viability and sustainability of the herd.   

The Steens Mountain Travel Management Plan (TMP) includes provisions for maintaining an adequate 
roadway network within the portions of the Kiger HMA and the Kiger Mustang ACEC where access by BLM 
personnel is required.  The BLM Wild Horse program relies on an adequate road network in these areas to 
maintain existing water sources, monitor HMAs and to conduct periodic horse gatherings.  When routes are 
closed or fall under disrepair it becomes difficult to obtain accurate monitoring data.  Most BLM operated 
horse traps are located along primitive maintenance level 2 roads. These roads need to be in suitable condition 
to move horses out of the HMA using large trucks and trailers. Maintenance of these roads is typically 
necessary prior to initiating a gathering operation.  The Steens Mountain TMP is therefore an important 
program to ensuring the ongoing success of herd management activities within the Kiger HMA and the Kiger 
Mustang ACEC.    

The Jackass Butte Wind Energy Site Testing and Monitoring Site would have little if any effect on land 
designated as HMAs or ACEC. 

If the North Steens 230-kV transmission line is developed to its full 230-kV capacity, upgrades would need to 
be made to the existing HEC 115-kV line that parallels Highway 205 (if Alternative B is selected) or to the 
existing HEC 115-kV line that runs east/west through the community of Crane (if Alternative C is selected).  
The existing HEC transmission line would be upgraded by replacing existing wood poles with steel poles 
similar to those described for the North Steens 230-kV Transmission Line Project.  All anticipated 
improvements would occur within existing HEC ROW within the Warms Springs HMA.   

Temporary effects on wild horses within the Warm Springs HMA could include noise and increased human 
activity during installation of the transmission line poles, clearing and grading of any required new access 
roads, vehicle operation in areas where overland vehicle travel would occur, and use of temporary laydown 
areas and tensioning sites.  Increased human activity during periods of construction and maintenance could 
cause wild horses to avoid these areas while humans are present. However, these effects would likely be 
minimal because most recorded horse observations are located one to three miles west of where construction 
activities would occur.  

Cumulative Effects on Herd Management Areas and Areas of Critical Environmental Concern 
from Reasonably Foreseeable Future Actions, including the Proposed Action and Action 
Alternatives  

The incremental cumulative effect on the lands within the Warm Springs HMA and the Kiger HMA/Kiger 
Mustang ACEC due to the Proposed Action or Action Alternatives would result primarily from construction 
and operation of the transmission line and access roads, including periodic maintenance inspections and 
repairs.  Permanent effects include loss of vegetation consumed by wild horses or used as refuge (i.e. juniper 
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treed) from various permanent project features, including transmission line poles, access roads, or 
interconnection stations.  Temporary effects include vegetation damage or increased risk of fire due to heavy 
equipment operation or the transport and storage of construction materials.  Construction, operation and 
maintenance of the transmission line would not affect the long term viability or management of the horse 
herds, in either the Warm Spring or Kiger HMA because the transmission line would not be located in areas 
frequented by wild horses. 

3.19.2.13 Wilderness, Wilderness Study Areas, and Wild and Scenic Rivers 

Geographic Scope and Timeframe of Analysis 

Cumulative impacts result when the effects of an action are added to or interact with other effects in a 
particular place and within a particular time.  It is the combination of these effects and any resulting visual 
and audible degradation of the resource values that is the focus of this analysis.   

The geographic scope for the cumulative effects analysis includes the same area noted in the Wilderness, 
Wilderness Study Areas (WSAs), and Wild and Scenic Rivers (WSRs) section of this document (Section 
3.15) as well as an area that includes a five mile radius around three proposed wind energy projects:  East 
Ridge, West Ridge, and Riddle Mountain Wind Energy Projects (see Figures 3.6.2.14-1, 3.6.2.14-2, 3.6.2.14-
3, 3.15-1, and 3.15-2).  The five mile radius consists of an area subject to foreground to middleground views 
of these projects as defined by the BLM’s VRM methodology and is the zone where changes are more 
noticeable and are more likely to trigger public concern (BLM Manual 8410).  It is used in this section to 
understand the cumulative visual effects to the resource values contained within the Steens Mountain 
Wilderness, WSAs, and WSRs.   

The timeframe of analysis extends from the historical past when Euro-American settlers began to alter the 
landscape within these areas into the future to include the 40 year operational life of the Echanis Wind Energy 
project and the North Steens Transmission Line Project.   

Existing Wilderness, Wilderness Study Areas, and Wild and Scenic Rivers and How they have 
been Affected by Past and Present Actions 

The Steens Mountain Wilderness, Wilderness Study Areas, and Wild and Scenic Rivers are all located on 
public lands managed by the BLM.  Most of these areas are largely devoid of manmade influences and retain 
wilderness characteristics, but they also convey prehistoric and historic influences upon the landscape.  
Cycles of fire (dating to the prehistoric period) as well as ranching and grazing have left their physical imprint 
over time upon all of the areas considered in this analysis, but human-made elements in these areas are 
minimal.  Since the passage of the Steens Act in 2000, the Steens Mountain Wilderness has been managed so 
as not to impair its preservation as wilderness.  Its characteristics and values include the area’s natural 
condition, its plentiful opportunities for solitude, access to primitive and unconfined recreation, and 
supplemental values that include (among other things) features of scenic importance.   

The area of analysis for this section includes all or part of six Wilderness areas or WSAs:  the Steens 
Mountain Wilderness, the Bridge Creek WSA, High Steens WSA, Lower Stonehouse WSA, Sheepshead 
Mountains WSA, and Stonehouse WSA.  WSAs are managed consistent with the BLM’s WSA Interim 
Management Policy (USDI 1995), Federal Land Policy and Management Act (FLPMA), as well as the 
Wilderness Act of 1964.  Like the Steens Mountain Wilderness, the WSAs are managed so as not to impair its 
preservation as wilderness.  The degrees of naturalness in these WSAs range from having an outstanding 
natural condition (High Steens WSA) to a relatively natural condition (Lower Stonehouse WSA).  Most of the 
WSAs offer outstanding opportunities for solitude as well as primitive and unconfined recreation, and exhibit 
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special features that include scenic qualities that generally enhance and contribute to the wilderness values in 
each of the WSAs. 

Two WSRs – Donner und Blitzen (Fish Creek segment and Little Blitzen segment) WSR and the Kiger Creek 
WSR are also located in the cumulative effects analysis area.  These WSRs are managed by the Steens 
Mountain Wilderness and Wild and Scenic Rivers Plan (BLM 2005).  Wild and Scenic Rivers are managed 
by the BLM to conserve the rivers Free-Flowing Characteristics, Outstandingly Remarkable Values (ORVs), 
and Wild Classification.  Both of these areas exhibit exceptional scenic values that include a variety of 
landforms, varying vegetation patterns that change with canyon elevations, and viewsheds that are largely 
untouched and in a natural condition.  Opportunities for primitive recreation, fishing, and scenic viewing are 
plentiful. 

Implemented beginning in October 2006, the Five Creeks Rangeland Restoration Project does not affect the 
Steens Mountain Wilderness or any WSAs or WSRs included in this analysis.  The North Steens Ecosystem 
Restoration Project began implementation in July 2007 and is a landscape-level project to reduce juniper-
related fuel loading and improve ecological health of the area by encouraging a healthy functioning ecosystem 
through appropriate land uses.  The project area for this project does not include the Steens Mountain 
Wilderness.  This project does affect the vegetation of the Bridge Creek WSA, High Steens WSA, and Lower 
Stonehouse WSA.  With this project, the treatments within WSRs would be minimal in scale and nature and 
would require site specific NEPA analysis.  

The Steens Mountain Travel Management Plan (BLM 2007) is currently being implemented by the Burns 
District Bureau of the BLM.  This plan authorizes grazing permittees to use Permit Routes and Historical 
Routes within the Steens Mountain Wilderness and WSAs in the same manner and degree as occurring at 
passage of the FLPMA on October 21, 1976.  No changes to any WSR river segment’s free-flowing quality, 
wild character or ORVs are expected as a result of the plan. 

The Jackass Butte Wind Energy Testing and Monitoring Site and the Harney County Cooperative 115-kV 
Line Upgrade are not located in the geographic analysis area for this section and therefore would not have 
effects upon the Steens Mountain Wilderness, WSAs, and WSRs. 

Effects of Reasonably Foreseeable Future Actions on Wilderness, Wilderness Study Areas, and 
Wild and Scenic Rivers without the Proposed Action  

As reasonably foreseeable future actions, the East Ridge, West Ridge and Riddle Mountain Wind Energy 
Projects would have effects to the Steens Mountain Wilderness, WSAs, and WSRs.  All three projects would 
involve deployment and operation of 40-69 wind turbines arranged in multiple “strings” placed along exposed 
ridgelines on each site.  Each project would require underground power collections lines, substations, new or 
improved access roads.  None of the facilities would be located within the Steens Mountain Wilderness, 
WSAs, or WSRs. 

The effects from these three projects on the Steens Mountain Wilderness, WSAs, and WSRs are largely visual 
and auditory as they may be seen and/or heard from areas within these land classifications.  More specifically, 
the three projects would affect scenic resource values associated with WSRs as well as wilderness values of 
solitude and scenery associated with the Steens Mountain Wilderness Area and WSAs.  To identify visual 
effects, GIS viewshed maps were prepared (See Figures 3.19-11, 3.19-12, 3.19-13).  In addition to these 
maps, the table below describes the acreage and percentage of overall land designation that will have views of 
each of the three projects.  In general, the wilderness values specific to the affected areas listed in Table 3.19-
4, would be diminished by these three projects, individually and, in some cases collectively.  
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Figure 3.19-11 Viewshed Analysis Echanis Wind Turbines 
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Figure 3.19-12 Viewshed Analysis West Ridge Wind Trubies 
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Figure 3.19-13 Viewshed Analysis East Ridge Wind Turbines 
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Table 3.19-4 Acres of WSRs, WSAs, and the Steens Mountain Wilderness with Views of East Ridge, West 
Ridge, and Riddle Mountain Wind Energy Projects 

 

Names of WSA, WSR, or 
Wilderness Area 

 

Acres with Views of East Ridge 
Wind Energy Project 

  

Acres with Views of West Ridge 
Wind Energy Project 

Acres with Views of Riddle Mountain 
Wind Energy Project 

Steens Mountain Wilderness 4740.9 (2.8%) 2294 (1.3%) N/A 

Bridge Creek WSA 15.8 (0.1%) 1086.4 (7.6%) N/A 

High Steens WSA 3057.9 (21.7%) 3897.5 (27.7%) N/A 

Lower Stonehouse WSA 1514.74 (20.3%) N/A N/A 

Sheepshead Mountains WSA N/A N/A 900.8 (1.7%) 

Stonehouse WSA N/A N/A 1546.3 (6.8%) 

Donner und Blitzen – Fish Creek 
WSR 

604.2(15.6%) 661.8 (17.1%) N/A 

Kiger Creek WSR 622.7 (37.9%) 1 (<0.0 %) N/A 

TOTAL 10,556.2 7940.7 2447.1 

Assumptions:  10 DEM; wind tower and blade height total = 126 meters (415 ft); transmission tower heights = 24 meters (80 ft);  360 degree viewshed. 

 

Auditory effects from noise generated during the operation of the East Ridge and West Ridge Wind Energy 
Projects would also affect wilderness values of solitude and primitive and unconfined recreation in the Steens 
Mountain and High Steens WSA.  Due to the close proximity of these two projects, the areas within these 
respective land classifications that are within 1.75 miles of these two projects would experience noise that 
does not exceed the level where mitigation is required for sensitive receptors (36 dBA).  The sense of solitude 
in these areas would be diminished by project operations.  In addition, some opportunities for primitive and 
unconfined recreation located near the West Ridge Wind Energy Project would be diminished as visitors seek 
alternative primitive campsites that feature less noise. 

Cumulative Effects on Wilderness, Wilderness Study Areas, and Wild and Scenic Rivers from 
Reasonably Foreseeable Future Actions, including the Proposed Action and Action Alternatives 

The incremental cumulative effect on the Steens Mountain Wilderness, Wilderness Study Areas, and Wild 
and Scenic Rivers from Echanis Winder Energy Project and North Steens 230-kV Transmission Line Project 
would primarily be related to visual and auditory effects to wilderness values of solitude and primitive and 
unconfined recreation within the Steens Mountain Wilderness and WSAs and scenic resource values of 
WSRs.  Assuming all four wind energy projects planned for the region were constructed and connected to the 
North Steens Transmission line, the cumulative effects from these projects would permanently diminish these 
values in the areas noted in Table 3.19-5 and further described in Section 3.13 and Figures 3.19-11, 3.19 -12, 
3.19-13, 3.13-4, and 3.13-5. 
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Table 3.19-5 Acres of WSRs, WSAs, and the Steens Mountain Wilderness with Views of the Proposed East 
Ridge, West Ridge, Riddle Mountain Wind Energy Projects, and the Echanis Wind Farm and 
Transmission Line 

 

Names of WSA, WSR, or 
Wilderness Area 

Acres with Views 
of Echanis Wind 

Energy Project (% 
of total WSA, 

WSR, or 
Wilderness Area 

acreage)  

 

Acres with Views of 
Transmission Line 

(% of total WSA, 
WSR, or Wilderness 

Area acreage) 

 

Acres with Views of 
East Ridge Wind 

Energy Project (% of 
total WSA, WSR, or 

Wilderness Area 
acreage) 

  

 

Acres with Views of 
West Ridge Wind 
Energy Project (% 
of total WSA, WSR, 
or Wilderness Area 

acreage) 

Acres with Views of 
Riddle Mountain 

Wind Energy 
Project (% of total 

WSA, WSR, or 
Wilderness Area 

acreage)   

Steens Mountain Wilderness 668 (0.4%) 822 (0.5%) 4740.9 (2.8%) 2294 (1.3%) N/A 

Bridge Creek WSA N/A N/A 15.8 (0.1%) 1086.4 (7.6%) N/A 

High Steens WSA 942.2 (6.6%) 183.0 (1.3%) 3057.9 (21.7%) 3897.5 (27.7%) N/A 

Lower Stonehouse WSA 4646.1 (62.4%) 342.5 (4.6% 1514.7 (20.3%) N/A N/A 

Sheepshead Mountains WSA N/A N/A N/A N/A 900.8 (1.7%) 

Stonehouse WSA 756.6 (3.4%) N/A N/A N/A 1546.3 (6.8%) 

Heath Lake WSA 64.7 (0.3%) N/A N/A N/A N/A 

West Peak WSA 1261.5 (14.7%) N/A N/A N/A N/A 

Donner und Blitzen – Fish Creek 
WSR 

N/A N/A 604.2 (15.6%) 661.8 (17.1%) N/A 

Kiger Creek WSR N/A 37.9 (2.7%) 622.7 (43.9%) 1 (<.00%) N/A 

TOTAL Affected Acres 8330.1 1385.4 10,556.2 7940.7 2447.1 

Assumptions:  10 DEM; wind tower and blade height total = 126 meters (415 ft); transmission tower heights = 24 meters (80 ft);  360 degree viewshed. 

 

3.19.2.14 Transportation  

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis for Transportation includes the network of state 
highways, county roads, private roads, and BLM and USFWS service roads located in the broader geographic 
region surrounding the Project Area.  The timeframe of the analysis extends from the early 1900s when the 
first major county roads were built and extends through the 40 year operational life of the Echanis Wind 
Energy project and the North Steens Transmission Line Project. 

Existing Transportation Network and How it has been Affected by Past and Present Actions 

The existing network of state highways and county roads in the region is not substantially different from the 
network that existed in 1914 when the State Legislature first adopted a statewide highway plan that included a 
proposed east-west route that would extend through the town of Burns.  Surface improvements and road 
widening occurred in the 1930s and additional upgrades occurred in the post-war years from 1944 to 1950.  
By that time, the basic network was in place and included the routes that would become known as US 
Highways 20 and 395, State Highways 205 and 78, and the county roads South Diamond Lane and Lava Beds 
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Road.  Traffic volumes on most highways and roads in the rural portions of the region are low and notable 
delay at unsignalized intersections is uncommon.  Accident rates on certain segments of the network are 
higher than other rural roadways in the State, most likely due to weather related conditions (ODOT, 2010).   

Effects of Reasonably Foreseeable Future Actions on Transportation without the Proposed 
Action  

Development of the other three wind energy projects planned for the region would effect transportation 
primarily during the construction phase when workers would travel to each site in private vehicles and 
building materials and turbine components would be hauled to each site using special oversized trucks.  
Depending on the points of origin and destination, workers traveling to each site and trucks hauling 
construction equipment and project components would use Highways 20, 205, or 78.  Vehicles using 
Highway 20 would travel through the Cities of Burns and Hines and travel south on Highway 205 to South 
Diamond Lane to access the West or East Ridge sites.  Vehicles using Highway 78 to access the same sites 
would travel to New Princeton and use Lava Beds Road and South Diamond Lane to connect to access roads 
to each site.  Vehicles traveling to the Steens Mountain site would likely access roads directly off of Highway 
78.    

Construction activities at each site would likely last 9 to 12 months.  During this time workers would travel to 
and from the site each day using private vehicles.  Each workday there would be an increase in traffic in the 
region due to the presence of construction workers and the delivery of project components and supplies.  
Increased traffic volumes would be expected during the morning and evening commute times on Highways 
205 and 78, South Diamond Lane, and Lava Beds Road (for West and East Ridge projects).  Highway 78 and 
possibly Lava Beds Road would provide connections to the Riddle Mountain project.  The daily commute 
patterns of construction workers would likely have a noticeable effect on turning movements on affected 
roads, especially if construction of more than one project were to occur at the same time.   

The specialized trucks used to transport wind turbine components would use state highways and county roads 
to access each site.  Trucks would travel on Highway 20 through the Cities of Burns and Hines to access 
Highway 205 or 78.  From Burns, trucks would travel south on Highway 205 to South Diamond Lane to 
access roads to the West and East Ridge project sites.  Highway 78 would likely provide the primary 
connection to access roads to the Riddle Mountain project.  Road improvements may be required at certain 
locations to accommodate the required turning radius of the specialized trucks.  Bridges on rural roads that 
may have existing load limits may need to be improved or replaced to remove restrictive load limits.  During 
peak construction activity, a large number of specialized trucks (up to five per hour) could be hauling oversize 
loads at relatively low speed on two-lane rural roads.  This could increase the risk of traffic accidents, 
especially if construction of more than one project were to occur at the same time. 

Each project would require access roads large enough to accommodate specialized trucks.  Access roads 
would need to be widened, improved, or extended, and portions of these roads would be located on public and 
private land within either the Andrews RA or the Three Rivers RA.  While the West Ridge and East Ridge 
projects are both located on private land, the entire West Ridge site, and the northern half of the East Ridge 
site, would be located within the boundaries of the Steens Mountain CMPA.  Any facilities related to these 
projects proposed on public land within the CMPA would be prohibited in accordance with the provisions in 
the Steens Act.   

The two BLM restoration projects actively underway in the region (the Five Creeks Rangeland Restoration 
Project and the North Steens Ecosystem Restoration Project) would not result in effects on the transportation 
system except for possible temporary restrictions on road use during prescribed burns.   

The Steens Mountain Travel Management Plan (TMP) augments the CMPA Transportation Plan (which is 
part of the Steens Mountain CMPA RMP) using an updated route inventory to further define the motor 
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vehicle route network within the CMPA.  The TMP provides guidance on maintenance, improvement, and 
accessibility of these routes.  Objectives for developing the TMP included how best to manage travel in the 
CMPA while protecting resources including wilderness characteristics, providing for "reasonable" access to 
private lands, providing for sustainable livestock grazing, providing recreation opportunities, and otherwise 
meeting RMP land management objectives.  The TMP would apply to proposed improvements to existing 
access roads to provide access for the specialized trucks hauling oversized loads to the West and East Ridge 
project sites.  Any access road improvements across public land within the Steens Mountain CMPA would be 
prohibited in accordance with the provisions in the Steens Act.   

The Jackass Butte Wind Energy Site Testing and Monitoring Site would not have an effect on transportation. 

Potential effects on transportation that could occur if upgrades are made to the HEC 115-kV line that parallels 
Highway 205 (if Alternative B is selected) or to the existing HEC 115-kV line that runs east/west through the 
community of Crane (if Alternative C is selected) would include workers traveling to and from the Project 
site each workday using private vehicles.  This would slightly increase traffic on local roads in and around the 
areas of construction.  Additional traffic related effects would include trucks hauling construction materials, 
components, and supplies to temporary laydown areas and tensioning sites.  Trucks hauling materials and 
components would use Highway 205 to travel to and from most access roads, laydown areas, and tensioning 
sites for upgrades to the HEC 115-kV line that parallels Highway 205.  Trucks would likely use Highways 20 
and 78 for upgrades the HEC 115-kV line that runs east/west through the community of Crane.  While the 
disruption to existing traffic patterns would likely be limited to construction traffic entering and leaving state 
highways and county roads, additional truck traffic could increase the risk of traffic accidents, especially if 
upgrades to the HEC line were conducted at the same time work is occurring in the region on multiple wind 
energy projects at the same time.   

Cumulative Effects on Transportation from Reasonably Foreseeable Future Actions, including 
the Proposed Action and Action Alternatives 

The incremental cumulative effect on transportation from the Echanis Wind Energy Project and North Steens 
230-kV Transmission Line project would primarily be related to the temporary effects on the transportation 
network during construction.  Assuming all four wind energy projects planned for the region were constructed 
at the same time, along with the North Steens Transmission Line (either Alternative B or C), during peak 
activity as many as 200 truck trips per day could be traveling state highways and county roads within the 
region.  Most of these truck trips would be the specialized trucks hauling oversize loads of turbine 
components to each site.  These trucks would likely travel Highway 20 through the Cities of Burns and Hines 
to connect to Highways 205 and 78.  Highway 205 between Burns and South Diamond Lane would 
experience a notable increase in truck traffic, as would Highway 78 between Burns and East Steens Road.  
Trucks traveling on state highways and county roads could increase the risk of traffic accidents, especially 
when hauling oversize loads at relatively low speed on two-lane rural roads. 

In addition, a substantial number of miles of new and improved access roads would be developed across 
public and private lands with the Three Rivers and Andrews RAs.  Assuming each wind energy project 
requires approximately 20 miles of new or improved on-and off-site access roads, in addition to the 
approximately 30 miles of new, improved and overland roads required by either transmission line route 
alternative, over 100 miles of new access road could be constructed within the region.  Any access road 
improvements across public land within the Steens Mountain CMPA would be prohibited in accordance with 
the provisions in the Steens Act.  
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3.19.2.15 Public Health and Safety 

Geographic Scope and Timeframe for Analysis 

Public health and safety issues related to construction and operation of wind projects and transmission lines in 
Harney County include fire hazards and the presence of hazardous materials.  The geographic scope of the 
cumulative effects analysis for public health and safety includes a 150-foot wide corridor along the route 
alternatives (i.e., 75 feet on each side of the ROW centerline), in addition to the access roads, interconnection 
stations, substation, and the Echanis Wind Energy Project.  The timeframe of the analysis extends from the 
historical past when Euro American settlers began to introduce hazardous materials and unnatural sources of 
fire and extends into the future, to include the 40 year operational life of the Echanis Wind Energy project and 
the North Steens Transmission Line Project. 

Existing Public Health and Safety and How it has been Affected by Past and Present Actions  

The Project Area is located in a region susceptible to large-scale wildfires.  Past and continuing fire 
management activities by BLM, including the Five Creeks Rangeland Restoration Project, are intended to 
reduce hazardous fuels and restore or increase system functionality.  Prescribed burns have reintroduced fire 
to the natural landscape to restore and/or maintain natural fire regimes.   

Existing and past land use activities are potential indicators of hazardous materials storage and use.  The 
Proposed Action and Action Alternatives would be located in a rural area that is designated as Farm & Ranch 
Use under the Harney County Land Use Planning Zones.  Unknown contamination could have resulted from 
farms that commonly have old or inactive underground storage tanks or from pesticide-laden runoff from 
agricultural properties.  However, given the Project Area remains largely undeveloped, it is unlikely a notable 
amount of environmental contamination is present along the route alternatives.   

Effects of Reasonably Foreseeable Future Actions on Public Health and Safety without the 
Proposed Action 

Fire management activities by BLM (the two restoration projects) would result in reduction of hazardous 
fuels and restoration of the natural fire regime and are therefore considered positive effects.  The fire hazards 
that have the potential to occur from the proposed wind projects are the same as those that could occur related 
to the Echanis Wind Energy Project.  In addition, identical fire hazards would be associated with the HEC 
115-kV line upgrade.  No fire hazards would be associated with the Transportation Management Plan.   

The same potential for environmental contamination from a hazardous materials spill, or encountering 
hazardous materials during construction, exists for the proposed wind projects as for the Echanis Wind 
Energy Project.  In addition, identical hazardous materials effects would be associated with the HEC 115-kV 
line upgrade and the construction and operation of any transmission lines associated with the proposed wind 
projects as for the proposed North Steens 230-kV Transmission Line.  The two restoration projects, the 
transportation management plan, and the wind test site would not affect hazardous materials. 

Cumulative Effects on Public Health and Safety from Reasonably Foreseeable Future Actions, 
including the Proposed Action and Action Alternatives 

A record search of the Oregon Department of Environmental Quality’s Environmental Cleanup Site 
Information (ECSI) database reveals 52 sites with known or potential contamination from hazardous materials 
located within Harney County (DEQ, 2010).  Of these, four sites would be located within one mile of the 
proposed transmission line under Alternative C: 
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 Anderson Valley Supply, Crane (Site ID: 5186). 

 Crane Bulk Plant, Crane (Site ID: 2779). 

 Crane Disposal, Crane (Site ID: 5187). 

 Crane Gas Station (Site ID: 3109). 

These sites would be located north of the Project Area within the community of Crane.  None of these sites 
would be disturbed by the Proposed Action, Action Alternatives, of the RFFAs. 

Cumulative effects from the project and the proposed Riddle Mountain Wind Farm, East Ridge Wind Project, 
West Ridge Wind Project, and HEC 115-kV line upgrade would be expected to occur if construction and 
operation of the projects resulted in an increase in the risk of wildfires or an increase in environmental 
contamination from improper use, storage, and disposal of hazardous materials.  However, the project 
proponents would likely apply the same fire protection measures and project design features specified in the 
Section 2 Appendix to the proposed Riddle Mountain Wind Farm, East Ridge Wind Project, West Ridge 
Wind Project, and HEC 115-kV line upgrade.  Therefore, the cumulative fire hazards and cumulative effects 
from potential hazardous material spills associated with these projects would be minimized. 

In addition, cumulative effects from the Proposed Action or Action Alternatives, the Riddle Mountain Wind 
Farm, East Ridge Wind Project, West Ridge Wind Project, and HEC 115-kV line upgrade would be expected 
to occur if construction resulted in significant volumes of contaminated soil requiring off-site treatment that, 
as a combined volume, exceeded the capacity of available treatment facilities.  However, based on the rural 
character of the Project Area, it is not anticipated that significant quantities of contaminated soil would be 
discovered during construction of the proposed projects; therefore, cumulatively effects related to hazardous 
materials discovery are unlikely to occur. 

3.19.2.16 Air Quality 

Geographic Scope and Timeframe of Analysis 

The geographic scope of the cumulative effects analysis of air quality and climate change extends beyond the 
Project Area defined for the analysis of direct effects.  It includes the broader geographic region, i.e., eastern 
Oregon, western Idaho, and northern Nevada, surrounding the Project Area and encompasses a larger extent 
of the airshed to include all or portions of the identified reasonably foreseeable future actions.  In addition to 
the regional airshed generally affected by criteria emissions, world climate is cumulatively affected by 
greenhouse gas emissions. 

The timeframe of the analysis extends from 2007 through the 40 year operational life of the Echanis Wind 
Energy project and the North Steens Transmission Line Project.  For greenhouse gas emissions, the timeframe 
extends beyond 100 years in the earth’s atmosphere. 

Existing Air Quality and How it has been Affected by Past and Present Actions 

The Proposed Action and Alternative Actions are located in Harney County in southeastern Oregon at the 
northwestern extremity of the Great Basin.  While sparsely populated, it is the largest county by land area in 
the state and is currently in attainment for all national ambient air quality standards (NAAQS) except PM2.5 
for which it is unclassified, pending EPA certification of three years of federal reference data collected during 
2007, 2008, and 2009 (DEQ, 2008b).  Historically and presently, generation of fugitive dust from unpaved 
road use and agricultural operations and smoke from residential and agricultural wood burning affects 
ambient PM10 and PM2.5 concentrations, along with occasional wildfires and prescribed burns.  Due to the 
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semi-arid climate which reduces precipitation capture (washout), PM10 and PM2.5 emissions can have a 
noticeable impact on ambient air quality in the region, more so than gaseous pollutants (i.e., VOC, NOX, CO, 
SO2) which are more readily dispersed. 

Effects of Reasonably Foreseeable Future Actions on Air Quality without the Proposed Action 

Each of the three potential wind farm projects (West, East, Riddle) are about the same size (104 MW) as the 
Proposed Action (105 MW), therefore, each would have about the same air quality and greenhouse gas 
impacts from construction as the Proposed Action.  Like the Proposed Action, operational emissions from any 
of these projects would be de minimis (minimal).  Due to construction resource constraints (i.e., capital, labor, 
equipment, materials), it is unlikely that all three projects would be built simultaneously with the Proposed 
Action, or with each other, in the foreseeable future.  Since construction emissions are temporary and 
permanently cease upon completion of work, it is also unlikely that emissions from one project would overlap 
(combine) with emissions from another project to create a net cumulative impact in the region.  This, against 
the background of overall good air quality (i.e., attainment), would preclude any significant degradation of 
ambient air quality in the region due to cumulative effects of wind farm and transmission line construction. 

Unlike criteria emissions which generally have a temporal impact on regional air quality, greenhouse gas 
emissions tend to accumulate in the atmosphere over time due to their long half-lives.  The three potential 
wind farm projects would emit about the same amount of GHGs as the Proposed Action during construction.  
The HEC 115-kV line upgrade, if undertaken, would also add to this total, however, the aggregated 
proportion of Oregon’s GHG inventory would remain about 0.005 percent due to its relatively small 
incremental contribution, which is not cumulatively substantial. 

For the Jackass Butte site, there are currently no development plans, therefore, no potential for cumulative 
construction-related emissions of criteria pollutants or GHGs.  Site maintenance emissions (vehicle traffic) 
are de minimis, both now and into the foreseeable future.  For the HEC 115-kV line upgrade, construction 
activities and resultant criteria emissions would be similar to those of the transmission line portion of the 
Proposed Action. 

The two land management projects, Five Creeks Rangeland Restoration and the North Steens Ecosystem 
Restoration Project would emit VOC, NOX, CO, SO2, PM10 and PM2.5 caused by mechanical removal and 
burning of invasive vegetation (juniper) planned for the 2010 and 2011 timeframe and perhaps thereafter.  
The use of diesel- and gasoline-powered equipment and vehicles would result in emissions of combustion 
byproducts and fugitive dust.  Prescribed burning would emit noticeable quantities of VOC, PM10, and PM2.5 
in the form of wood smoke.  Due to the aromatic nature of juniper, the smoke would have a distinctive odor 
and, depending wind conditions, could disperse over wide area with resulting impacts on visibility and 
aesthetics in an otherwise fairly “pristine” area.  The BLM would coordinate with the DEQ to determine 
prescribed “burn days” with predicted favorable wind conditions to mitigate the cumulative effects of smoke 
(i.e., through dispersion) in the region.  The two land management projects would also cause emissions of 
greenhouse gases due to motor fuel combustion and prescribed burning.  These GHGs would also accumulate 
in the atmosphere, however, they would nevertheless represent a small fraction of Oregon’s GHG inventory 
and thus should not be cumulatively substantial. 

The Steens Mountain Travel Management Plan focuses on multi-modal forms of travel within the planning 
area, including on-highway vehicles (e.g., 4-wheel drives), off-highway vehicles (OHVs, e.g., all-terrain 
vehicles or ATVs), mountain bikers, equestrians, and hikers.  Operation of on- and off-highway motorized 
vehicles results in emissions of VOC, NOX, CO, SO2, PM10 and PM2.5 in the form of engine exhaust and 
fugitive dust.  To a very negligible degree, non-motorized travel also generates fugitive dust during dry 
weather.  In comparison to the overall inventory of mobile-source emissions within the state and region, the 
managed (i.e., limited) use of motor vehicles in the planning area results in de minimis emissions. 
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Cumulative Effects on Air Quality from Reasonably Foreseeable Future Actions, including the 
Proposed Action and Action Alternatives 

For the Proposed Action or Alternatives, actual construction is expected to require about 6 months of planned 
work activities; construction could be distributed over a 10 month or longer period if work stoppages are 
required as a result of inclement weather or other factors.  Extending the schedule to 12 months would not 
affect cumulative daily or annual emissions because maximum daily emissions (pounds per day) and total 
emissions (tons per year) would remain unchanged.  Construction would likely occur sometime during the 
2012 to 2017 timeframe contingent upon permitting, acquisition, and financing issues.  Temporary effects to 
local air quality could result from engine exhaust and fugitive dust emissions caused by operation of offroad 
construction equipment and onroad vehicles.  All construction emissions would be temporary and would 
permanently cease upon completion of work. 

Due to the generally similar nature and magnitude of Alternatives B and C, overall cumulative effects of these 
Alternatives would be substantially similar, as discussed below. 

In the highly improbable scenario that all four wind farm construction projects should somehow occur 
simultaneously, no criteria pollutant (PSD) thresholds identified in Section 3.18 would be exceeded except for 
fugitive dust PM10.  More realistically, if any two projects were built at the same time, no thresholds would be 
exceeded for any pollutant, and cumulative effects would not be substantial with respect to PSD thresholds. 

In terms of GHG, the net cumulative effect if all four wind projects were built over the course of several years 
would be about four times the amount of greenhouse gases as emitted by construction of the Proposed Action 
or Action Alternatives, or about 3,400 tons CO2 equivalents, which is about 0.005 percent of Oregon’s 67.5 
million metric tonnes of CO2 equivalents emitted annually (DEQ 2009a).  Such a small percentage is well 
within the estimation error of the GHG inventory and thus not cumulatively substantial. The HEC 115-kV 
line upgrade would add to this total, however, its relatively small incremental contribution in combination 
with the other project would not represent a cumulative impact. The Jackass Butte site and the HEC 115-kV 
line upgrade, would not contribute to cumulative effects. 

Prescribed burning related to the Five Creeks Rangeland Restoration and the North Steens Ecosystem 
Restoration Project would likely occur in the future, possibly concurrent with the Proposed Action or Action 
Alternatives.  The magnitude and extent of the potential cumulative air impacts would depend on the timing, 
extent, and design of prescribed burning activities.  The two restoration projects would also cause GHG 
emissions to accumulate in the atmosphere.  However, these emissions would represent a small fraction of 
Oregon’s GHG inventory and therefore should not be cumulatively substantial when combined with the 
Proposed Action and Action Alternatives. 

The Steens Mountain Travel Management Plan is related to de minimis emissions, meaning that the plan 
would not contribute to cumulative impacts. 

3.19.2.17 Noise 

Geographic Scope and Timeframe of Analysis 

The geographic scope for the cumulative effects analysis for noise extends beyond the Project Area as defined 
for the analysis of direct effects.  It includes the broader geographic region surrounding the Project Area, and 
envelopes a larger extent of the landscape to include all or portions of the identified reasonably foreseeable 
future actions.   
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The timeframe of the analysis extends from the historical past when Euro American settlers began to alter 
noise conditions in the area by actions such as mining, farming, cattle ranching, and sheep grazing, and 
extends into the future to include the 40-year operational life of the Echanis Wind Energy project and the 
North Steens Transmission Line Project. 

Existing Noise and How it has been Affected by Past and Present Actions 

Implementation of past and present actions in the vicinity of the Project area has not resulted in lasting noise 
effects.  The Project vicinity continues to enjoy relatively low noise levels on a continual basis.  The Proposed 
Action area is located in rural agricultural and wilderness environments with limited, dispersed noise sources.  
It is estimated the existing ambient noise level in the Project area is in the range of 26 to 35 dBA (wilderness 
area) (OAR 2009, EPA 1978).   

Effects of Reasonably Foreseeable Future Actions on Noise without the Proposed Action 

Each of the three potential wind farm projects (West, East, and Riddle) are about the same size (104 MW) as 
the Proposed Action (105 MW), therefore, each would have about the same noise effects from construction 
and operation as the Proposed Action.  Project construction noise effects would be localized, temporary, and 
short-term.  Nonetheless, these temporary activities would result in noise levels for nearby receptors above the 
OEQC L10 (intrusive noise) and L50 (median noise) standards for daytime, and at times above the L1 
(annoying noise) standard for daytime.  The noise effects resulting from operation of each of these projects 
would likely be minor or not noticeable given the spatial distances between the Project Area and noise 
sensitive receptors.   

Cumulative Effects on Noise from Reasonably Foreseeable Future Actions, including the 
Proposed Action and Action Alternatives 

Project construction noise effects would be localized, temporary, and short-term.  Nonetheless, these 
temporary activities would result in noise levels for nearby receptors above the OEQC L10 (intrusive noise) 
and L50 (median noise) standards for daytime, and at times above the L1 (annoying noise) standard for 
daytime.  The noise effects resulting from operation of the transmission line and wind turbines would be 
minor or not noticeable given the spatial distances between the Project area and noise sensitive receptors.  

Cumulative noise effects typically occur when noise receptors are exposed to noise from sources at 
approximately the same time.  Consequently, cumulative effects on noise levels resulting from construction 
and operation of the Project and any future noise producing projects in the area would depend upon noise 
levels associated with those projects in the context of ambient noise levels at that time.  For the reasonably 
foreseeable future actions, there could be cumulative noise effects if these actions are undertaken 
simultaneously and in relative close relation to each other. 

3.19.2.18 Energy 

Geographic Scope and Timeframe of Analysis 

The geographic scope of the cumulative effects analysis is the 150-foot wide corridor as identified by the 
Echanis Project transmission alternatives and any additional transmission infrastructure required to connect 
the East Ridge, West Ridge, and Riddle Mountain Wind Projects to the Proposed Action and Action 
Alternatives.  The timeframe for the cumulative effects analysis begins in the early 1950s when HEC was 
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established and extends over the operational life of the transmission line and Echanis Wind Energy Project, 
which is estimated to be 40 years after installation.5    

Existing Energy Conditions and How they have been Affected by Past and Present Actions 

Past actions that have affected energy conditions and production in the area include the renewable portfolio 
standard (RPS), which was passed in 2005 in Oregon.  The RPS requires the largest utilities in Oregon to 
provide 25 percent of their retail sales of electricity from newer, clean, renewable sources of energy by 2025.  
Intermediate goals for these large utilities are 5 percent by 2011, 15 percent by 2015, and 20 percent by 2020.  
Smaller utilities (those providing between 1.5 and 3 percent) are required to provide 10 percent of their retail 
sales from clean, renewable power sources by 2025, and the smallest utilities (those providing less than 1.5 
percent) must provide 5 percent of their retail sales from clean, renewable power sources by 2025.  Eligible 
resources include wind, solar photovoltaic and solar thermal, wave, tidal, and ocean thermal, geothermal, 
some categories of hydropower, and some biomass and biomass byproducts (ODE, 2009).  Of these, wind is 
by far the largest and fastest growing in Oregon. 

Present actions affecting energy in the Project Area include nearby transmission lines and energy generating 
facilities.  HEC currently operates the existing 115-kilovolt (kV) transmission line near Diamond Junction, 
Oregon. BPA’s transmission system currently has 21 wind energy generating facilities (with over 2,200 MW) 
interconnected, and those numbers are increasing quickly.  BPA is currently developing programs to approach 
the challenges of providing transmission services to additional wind energy generating resources (BPA, 
2009).   

Effects of Reasonably Foreseeable Future Actions on Energy without the Proposed Action 

Reasonable and foreseeable future actions that are likely to affect energy generation in the Project Area 
include the construction of the East Ridge, West Ridge, and Riddle Mountain Projects.  These three other 
wind energy projects are expected to each contribute the same generating capacity as the Echanis project.  As 
stated above, HEC currently operates the existing 115-kilovolt (kV) transmission line near Diamond Junction, 
Oregon, to which the proposed line is planned to connect.  Further, HEC will take ownership, assuming all 
responsibility for operations and maintenance, of the proposed transmission line once it becomes operational.  
The addition of the four proposed wind energy projects would require the North Steens transmission line to be 
developed to its full 230-kV capacity, which in turn would require the current HEC 115-kV line to be 
reconfigured to include a 230-kV circuit on one side and a 115-kV circuit on the other. 

The remaining reasonable and foreseeable future actions include the Five Creeks Rangeland Restoration, 
Steens Mountain Travel Management Plan, North Steens Ecosystem Restoration Project, Jackass Butte Wind 
Energy Testing and Monitoring Site, and the Harney Electric Cooperative 115-kV Line Upgrade and would 
not affect energy resources in the Project Area.   

Cumulative Effects on Energy from Reasonably Foreseeable Future Actions, including the 
Proposed Action and Action Alternatives 

Electricity transmission in Harney County is primarily provided by HEC and BPA.  The four wind energy 
projects would produce peak power during winter months, which would be beneficial to the integrated 
transmission and power system.6  While adding these resources to the power grid would increase the amount 

                                                           
5 Manta, Harney Electric CO-OP, Website (http://www.manta.com/c/mmb63sj/harney-electric-co-op) accessed April 13, 2010.  
6  Ramsayer, Kate, 2008, Oregon Runs Faster to Catch the Wind, The Seattle Times, August 12, 

http:///seattletimes.nwsource.com/htms/businesstechnology/2008106953_windpower12.html, accessed December 8, 2009. 

http://www.manta.com/c/mmb63sj/harney-electric-co-op
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of energy without capacity into the system, the energy variability would occur at times that would 
compliment the Columbia Gorge projects, potentially benefitting the balancing required by BPA. 

The West Route under Alternative B, including either South Diamond Lane or Hog Hollow option, would 
provide a direct route to the HEC 115-kV transmission line, which would interconnect the proposed line to 
the BPA integration point.  The power would then be able to be transmitted through the BPA transmission 
system to Southern California Edison (SCE).  The existing HEC 115-kV line would remain operational during 
the first phase of the proposed line, during which it would carry one three phase circuit.   

Together, East Ridge, West Ridge, Riddle Mountain, and the Echanis Project would require the North Steens 
Transmission Line Project to be developed to its full 230-kV capacity, which in turn would require the 
existing HEC 115-kV line to be reconfigured for approximately 35 miles between the interconnection station 
and the BPA Harney substation to include a 230-kV circuit on one side and a 115-kV circuit on the other.  
The additional segment of transmission line required to connect the Riddle Mountain Project to the North 
Steens transmission line under Alternative B would be longer than the segment required under Alternative C.  

The combined effects of East Ridge, West Ridge, Riddle Mountain, and the Echanis Project under Alternative 
C North Route would be the same as discussed in Alternative B, with the exception that the Alternative C 
route is longer than the Proposed Action (Alternative B) and therefore would be subject to a larger potential 
energy loss compared to the shorter route.  Energy is lost through transmission lines due to resistance (line 
loss).  Line losses decrease with higher voltage and increase with higher distance and higher loads.  Together, 
East Ridge, West Ridge, Riddle Mountain, and the Echanis Project would require the existing HEC 115-kV 
line to be reconfigured for approximately 20 miles between the interconnection station in Crane and the BPA 
Harney substation to accommodate development of the line to its full 230-kV capacity.   

Combined, the four wind energy projects and the HEC 115-kV Upgrade will contribute approximately 416 
megawatts of wind energy production, which would provide enough power for approximately 124,000 homes 
annually. 
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3.20 SIGNIFICANT UNAVOIDABLE ADVERSE EFFECTS 

A summary of all impacts and mitigation measures is located in Chapter 2 of this Draft EIS.  This section 
describes the unavoidable adverse effects caused by the Proposed Action and Action Alternatives that would 
remain after applying the proposed mitigation measures (see summary of mitigation measures is provided in 
Chapter 2). Where feasible, suggested mitigation measures are proposed to be incorporated into the facility 
planning and design to substantially eliminate the adverse impacts.  In other cases, adverse impacts can be 
reduced but not eliminated and are therefore determined to be unavoidable.  Most unavoidable adverse 
impacts would occur during the construction phase of the Proposed Action or Alternative Actions and would 
be temporary. 

Unavoidable adverse effects related to Proposed Action and Action Alternatives construction would last only 
as long as the construction period, and would include the following:   

 Soil compaction, erosion, vegetation degradation, and stream sedimentation. 

 Disturbance to wetland buffer vegetation and soil. 

 Disturbance to and displacement of some species of wildlife. 

 Disturbance to nearby residents. 

 Traffic delays in some areas. 

 Minor air quality impacts due to fugitive dust. 

 

Unavoidable adverse effects related to Proposed Action and Action Alternatives operations would last at least 
as long as the life of the project (an expected 40 years) and would include the following:   

 The addition to the visual landscape of wind turbines and transmission lines. 

 Habitat fragmentation. 

 Adverse impacts to wildlife and wildlife habitat (including special status species) due to project-related 
changes to creek beds, wetland fill and floodplain encroachment, and the removal of trees and other 
vegetation.  
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3.21 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE 
ENVIRONMENT AND LONG-TERM PRODUCTIVITY 

Activities associated with wind energy development that could be considered to be short-term uses of the 
environment would include those activities that would occur during construction activities (e.g., use of lay-
down areas and overland roads). Environmental impacts during construction would be relatively short term (9 
to 12 months) and would be mitigated by Project Design Features (PDFs), Best Management Practices 
(BMPs) and stipulations, including requirements for habitat restoration.  Construction of the Echanis Project 
would begin in 2011 and last approximately 9 to 12 months, depending on weather and site conditions.  The 
impacts to the environment during operations would constitute long-term uses of the environment; however, 
these uses would not conflict with relevant land use plans administered by BLM, USFWS and Harney 
County.  The impacts of short-term use during decommissioning also would be mitigated by required habitat 
restoration activities, thereby rendering the land suitable for other uses.   

The Proposed Action and Action Alternatives could result in favorable short-term and long-term effects for 
the local and regional economies in Harney County (see Section 3.11). These benefits include the creation of 
new jobs and increased regional income, sales and income tax revenues, and ROW rental receipts to the 
federal government. 
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3.22 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

The development of the Echanis Wind Energy Project on BLM, USFWS and private lands would result in the 
consumption of sands, gravels, and other geologic resources, as well as fuel, structural steel, and other 
materials. Upon decommissioning, some of these materials would be available for reuse. Water resources also 
would be consumed during the construction and, to a lesser extent, decommissioning phases. These would be 
temporary uses and would be largely limited to on-site mixing of concrete and dust abatement activities.  

In general, the impact to biological resources would not constitute an irreversible and irretrievable 
commitment of resources. During construction, operation, and decommissioning, individual animals would be 
affected. For most species, effects would be unlikely; however, effects are possible for some species.  Site-
specific and species-specific analyses conducted at the Project level for all project phases would help ensure 
that the potential for such impacts would be minimized to the fullest extent possible. While habitat would be 
impacted during construction and decommissioning, the restoration of habitat required by the PDFs and 
BMPs would reduce these impacts over time.  The PDFs and BMPs are listed in Appendix A. 

The proposed Project would travel through lightly populated areas that are frequently accessed by tourists and 
recreational visitors.  Construction and operation of the Project would result in impacts to visual resource in 
specific locations.  Upon decommissioning, visual resources in the area would be restored to their previous 
state.   
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S E C T I O N  4  

Consultation and Coordination 

This section identifies a brief history of the public involvement activities undertaken to date during 
preparation of the Draft EIS. It identifies the agencies, cooperating agencies, and other organizations that have 
been consulted, or that have conducted preliminary review of material presented in the Draft EIS.  This 
section also includes the names and expertise of the analysts, authors, and reviewers who have participated in 
the preparation of this document.  Finally, a list of recipients of the Draft EIS is also included.   
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4.1 CONSULTATION WITH FEDERAL, STATE, AND LOCAL AGENCIES AND 
AFFECTED TRIBES 

Throughout the EIS process, BLM has strived to involve the potentially affected tribes in the proposed Project 
area: the Burns Paiute, Warm Springs and Klamath Tribes.  On April 24, 2009 the BLM Burns District Office 
initiated Section 106 government-to-government consultation with a letter to the Burns Paiute Tribe (BPT).  
BLM requested to meet and consult with the Burns Paiute Tribal Council (Council) and present the proposed 
Project.  On May 9, 2009 the BLM sent a follow-up letter to the BPT also requesting their participation as a 
cooperating agency in an EIS to be prepared for the proposed transmission line.  The BLM enclosed a 
proposed Memorandum of Understanding (MOU) between the BPT and the BLM clarifying the NEPA 
responsibilities of the BPT and the BLM and specified the conditions, time schedules, and procedures to be 
followed in the development and preparation of the EIS.  On June 15, 2009 the BLM and the Council held a 
Section 106 government-to-government consultation meeting at the Tribal Gathering Center.  The BLM 
briefed the Council on the status of the North Steens Echanis 230-kV Transmission Line Project and the 
MOU, and invited the Tribe to participate in the EIS as a cooperating agency. 

On October 8, 2009 the Legislative Commission on Indian Services in Salem advised the BLM that the 
federally recognized tribes to be considered as consulting parties in the Section 106 process are the BPT, the 
Confederated Tribes of Warm Springs, and the Klamath Tribe.  On October 29, 2009 BLM sent a letter to the 
three tribes as well as the other consulting parties inviting them to participate in the Section 106 process and 
comment on the proposed Project and the APE.  On November 10, 2009 the BLM invited the three tribes, 
federal agencies, and the other consulting parties to participate in a Section 106 Consultation Meeting and 
Cultural Resources Work Group Session for the Project to be held December 7, 2009 at the BLM District 
Office in Hines, Oregon. 

The USFWS met with the Council on November 2, 2009 to present information about the portion of the 
Project’s proposed transmission line project that would cross the Malheur National Wildlife Refuge 
(MNWR).  At this meeting arrangements were made to show Council Tribal members where the West Route 
Alternative would cross MNWR.  Two Council Tribal members participated in this field trip on November 
12, 2009.  Formal government-to- government consultation with the BPT began on December 14, 2009 in a 
formal letter request from the USFWS to the BPT.  

The Section 106 Consultation Meeting and Cultural Resources Work Group Session met at the BLM Burns 
District office on December 7, 2009.  The meeting was attended by the BPT, BLM, USFWS, Harney County 
Court, ASCC, ENTRIX and the CEP.  The Confederated Tribes of Warm Springs and Klamath Tribes were 
invited but did not attend.  The BPT considered the meeting an opportunity to gather Project information that 
they would share with their tribal council.  They requested another Section 106 consultation meeting between 
the BLM and the Council to discuss the proposed Project.  The BPT also briefly discussed that the Project has 
the potential to affect sites of religious and cultural significance and that additional consultation is necessary.  
The BLM is planning an additional Section 106 government-to-government consultation meeting between the 
BLM, USFWS, and the Council.  The BLM contacted the Klamath Tribes and the Confederated Tribes of 
Warm Springs to determine if the tribes wished to participate in the Section 106 government-to-government 
consultation process, and comment on the proposed Project and APE. 

BLM continues its consultation efforts with the BPT and future Section 106 government to government 
consultation meetings may be conducted to gain a better understanding of any sites of religious or cultural 
significance that may be within the Project APE, and to discuss future tribal participation in the Project and 
consultation.   
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4.2 PUBLIC INVOLVEMENT AND SCOPING 

Public involvement begins early in the NEPA process with scoping, and continues throughout the preparation 
of the EIS and Record of Decision.  This section summarizes public involvement activities for this project, 
including a summary of the scoping process that has occurred for this project; a list of names of Federal, 
State, or local agencies, major organizations or individuals consulted; and a list of agencies, organizations, 
and people who will receive copies of the Draft EIS.  

4.2.1 Summary of the Scoping Process 

The scoping process is discussed in detail in Section 1.6.  Scoping activities conducted by BLM during the 
EIS process are summarized below: 

 The Notice of Intent (NOI) to prepare an EIS for the North Steens 230-kV Transmission Line Project 
was published in the Federal Register on July 27, 2009.   

 The 30-day public scoping period formally concluded on August 26, 2009.  The scoping period was 
subsequently extended to September 18, 2009 to allow for additional comments and one additional 
public meeting. 

 BLM prepared a scoping bulletin to provide the public with an overview of the proposed project and 
explain the scoping and environmental review process.   

 The BLM hosted five scoping meetings in July and September, 2009 to explain the project and 
receive input on environmental concerns.  Meetings were held at Diamond and Frenchglen, Burns, 
and Bend.  At the meetings, the public and agencies were given an opportunity to learn about the 
proposed action, discuss regulatory processes and project details with the BLM, project consultants, 
and proponent representatives, and provide formal written comments.  Echanis representatives were 
present to provide an overview of the project and respond to questions.  A total of 100 people 
attended the public scoping meetings. 

Issues, concerns, and comments provided during the scoping meetings focused on the following: 

 Requests that other transmission line routes with fewer overall environmental effects be considered in the 
EIS. 

 The possible effects of the project (both the transmission line and the Echanis Project) on viewsheds and 
tourism.   

 Effects of the transmission line on migratory birds and raptors (collisions and electrocution).   

 Loss of wildlife habitat from access road construction. 

 Increased predation on local wildlife (including sage grouse) from raptors using poles as perches. 

 The increased temporary demand on public services, including schools and emergency services, from 
construction workers and their families.   

 The cumulative effects of other wind energy projects proposed in the vicinity.   

 Effect the transmission line (and the Echanis Project) would have on local employment, demand for 
services, and tax revenue collections.   

 The need to provide renewable energy and combating global climate change. 
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Issues and concerns identified in the written scoping comments were similar to the comments received at the 
scoping meetings, but with greater emphasis on the following: 

 The technical and procedural aspects of the NEPA EIS, including the scientific basis of the environmental 
analysis. 

 Questions related to the justification of the proposed project (both the transmission line and the Echanis 
Project) based on the need for electricity produced by renewable sources.   

 Specific comments about the consistency of the proposed project with guidelines and requirements in the 
Steens Mountain Cooperative Management and Protection Area (CMPA) Act (Steens Act), the Federal 
Land Policy and Management Act (FLPMA), and National Wildlife Refuge System Administration Act 
(NWRSA). 

 Potential effects on sensitive species of high conservation concern, including sage grouse, golden eagles, 
ferruginous hawks, burrowing owls, sandhill cranes, pronghorn, bighorn sheep, pika, Preble’s shrew, 
pygmy rabbit, and other small mammal species . 

 Specific mitigation measures and monitoring programs to address effects to wildlife and vegetation. 

 Effects of the project on the viewsheds, including Steens Mountain, Kiger Wild Horse viewing area, 
Diamond Loop Back Country Byway, Kiger Gorge, and other recreational areas.   

 Construction activity effects, including construction and maintenance of access roads, operation of 
construction and maintenance vehicles, tower placement, conductor pulling and reel sites, and material 
storage sites.   

As with the concerns raised during the scoping meetings, the concerns raised in the written scoping comments 
were equally balanced by a large number of positive comments that emphasized the benefits the proposed 
wind energy project would have on local employment, demand for services, Harney County tax collections 
providing renewable energy in winter months, addressing the need for sustainable energy, and combating 
global climate change.  See the October 2009 North Steens 230-kV Transmission Line Project Scoping 
Report for a complete listing and analysis of the public and agency comments received during the EIS 
scoping process. 

4.2.2 Agencies, Organizations, or Individuals Consulted 

The following agencies, organizations, or individuals were consulted as part of the DEIS process: 

 Burns Paiute Tribe 

 Klamath Tribe 

 Confederated Tribes of Warm Springs 

 U.S. Fish and Wildlife Service 

 U.S. Army Corps of Engineers  

 Oregon Department of Fish and Wildlife  

 Bonneville Power Administration  

 Harney County Court, Oregon 
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 Oregon State Historic Preservation Office  

4.2.3 Agencies, Organizations, or Individuals who will Receive the DEIS 

4.2.3.1  Federal 

 U.S. Fish and Wildlife Service 

 U.S. Army Corps of Engineers 

 U.S. Fish and Wildlife Service – Bend Field Office 

 Environmental Protection Agency 

 Federal Energy Regulatory Commission 

 Department of Energy 

4.2.3.2  State and Local 

 Oregon Department of Fish and Wildlife 

 Harney County, Oregon 

 Harney County Court, Oregon 

 Oregon State Historic Preservation Office 

 Oregon Department of Transportation 

4.2.3.3  Tribes 

 Burns Paiute Tribe 

 Klamath Tribe 

 Confederated Tribes of Warm Springs 

4.2.3.4  Organizations 

 Columbia Energy Partners  

 Oregon Natural Desert Association (ONDA) 

 Bonneville Power Administration 

 Sierra Club – Oregon Chapter 

 Pacific Power 
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 The Nature Conservancy 

 Willamette Valley Soring Club 

 Aeropower Services, Inc. 

 Burns Mini Storage 

 Energy Pipeline News 

 First Wind 

 Century Tel of Easter Oregon 

 Diamond Valley Land Co., LCC 

 High Desert Bank 

 IBEW 

 Membership Development Representative 

4.2.3.5  Individuals 

 Harney County Library 

 Reference Department, Bend Public Library 

 Government Documents, Multnomah County Library 

4.2.4 Government-to-Government Consultation Process 

Government-to-government consultation for this project is discussed in detail in Section 4.1 Consultation with 
Federal, State, and Local Agencies and Affected Tribes.  Key dates include the following: 

 April 24, 2009:  the BLM Burns District Office initiated Section 106 government-to-government 
consultation with a letter to the Burns Paiute Tribe (BPT).  

 May 9, 2009:  the BLM sent a follow-up letter to the BPT requesting their participation as a 
cooperating agency in an EIS to be prepared for the proposed transmission line.  The BLM enclosed a 
proposed Memorandum of Understanding (MOU) between the BPT and the BLM clarifying the 
NEPA responsibilities of the BPT and the BLM and specified the conditions, time schedules, and 
procedures to be followed in the development and preparation of the EIS 

 On June 15, 2009 the BLM and the Burns Paiute Tribal Council held a Section 106 government-to-
government consultation meeting at the Tribal Gathering Center.   

 October 8, 2009:  the Legislative Commission on Indian Services in Salem advised the BLM that the 
federally recognized tribes to be considered as consulting parties in the Section 106 process are the 
BPT, the Confederated Tribes of Warm Springs, and the Klamath Tribe. 
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 October 29, 2009:  BLM sent a letter to the three tribes as well as the other consulting parties inviting 
them to participate in the Section 106 process and comment on the Proposed Action and Action 
Alternatives and the APE.   

 November 10, 2009:  the BLM invited the three tribes, federal agencies, and the other consulting 
parties to participate in a Section 106 Consultation Meeting and Cultural Resources Work Group 
Session for the Project to be held December 7, 2009 at the BLM District Office in Hines, Oregon. 

 November 2, 2009:  the USFWS met with the Council to present information about the portion of the 
Project’s proposed transmission line project that would cross the Malheur National Wildlife Refuge 
(MNWR).   

 November 12, 2009:  two Council members participated in a field trip.   

 December 14, 2009:  Formal government-to-government consultation with the BPT began in a formal 
letter request from the USFWS to the BPT. 

 December 7, 2009:  the Section 106 Consultation Meeting and Cultural Resources Work Group 
Session met at the BLM Burns District office.   

As explained in further detail in Section 4.1, additional Section 106 government-to-government 
consultation is ongoing.   

4.3 LIST OF PREPARERS 

4.3.1 EIS Team 

Aarts, Jan NEPA Manager, Land Use, Transportation, ACEC 

Ahmed, Rabia Economics 

Boyes, Brad Air Quality 

Brena-Elliot, Jeanette Noise 

Clifford, Katie Public Health & Safety 

Demuth, Kimberly Cultural Resources Lead 

Elder, Lee Recreation 

Ferris, Jen Archaeology 

Freeman, Kevin Project Sponsor 

Ghintis, Eliza Water Resources 

Harvey, David Arch. Historian 

Jenniges, Sarah GIS 

Lawrence, Deron Wildlife  
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Lebednik, Gretchen Botany Wetlands 

Onisko, Stephani GIS 

Pogue, Ben Deputy Project Manager 

Poremba, Gregory Deputy Project Manager 

Pratt, Jeremy Project Manager 

Ranzetta, Kirk Visual Resources 

Sawyer, Jeri Public Services, Energy 

Scholz, Jenna Water Resources 

Shatt, Ryan Geology and Soils 

Shotwell, Melissa Project Coordinator, Wild Horses and Burros 

Slayton, Sandy Wetlands 

Wirkkala, Teresa Economics 

4.3.2 Applicant - Columbia Entergy Partners (CEP) 

Chris Crowley, Jon Norling, Marl Kane 

4.3.3 Lead and Cooperating Agencies 

Bureau of Land Management (BLM) –  

Joan Suther, Skip Renchler 

U.S. Fish & Wildlife Service (USFWS) –  

Chad Karges 

U.S. Army Corps of Engineers (USACE) - 

Merina Christofferson 

Oregon Department of Fish and Widlife (ODFW)- 

Rod Klus 

Bonneville Power Administration (BPA) - 

Andrew Montano 

Harney County Court, Oregon - 

Steve Grasty 
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Burns Paiute Tribe (BPT) - 

Charisse Soucie 

4.3.4 Local Government, State Agencies and Tribes 

Harney County Judge 

Oregon Department of Fish and Wildlife District Biologist 

Burns Paiute Tribe 
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INTRODUCTION 

The Project Design Features (PDFs) and Best Management Practices (BMPs) listed below will be 
incorporated into the project design and implemented during construction and operation of the proposed 
action and alternatives.  The environmental analysis in this Draft EIS was conducted assuming these measures 
will be implemented as part of the Project.   

PROJECT DESIGN FEATURES AND BEST MANAGEMENT PRACTICES FOR THE 
TRANSMISSION LINE ACTION ALTERNATIVES   

The following PDFs and BMPs are consistent with the “Standard Project Design Features and Environmental 
Protection Measures” described in the Plan of Development (POD) for the Echanis Substation to Diamond 
Junction 230kV Transmission Line Project prepared by Columbia Energy Partners in February 2009 (revised 
August 2009).  The transmission line facilities described in the POD will be designed and constructed by 
Echanis LLC.  Upon commissioning, ownership of the facilities will be transferred to Harney Electric 
Cooperative (“HEC”), an Oregon cooperative association, which will operate the line.  Echanis LLC will 
construct the Project, and HEC will operate the line, in conformity with the approved plan of development 
included as part of the federal ROW grant.   

The term “Applicant” as used below refers to Echanis, LLC or HEC, depending on whether the PDF or BMP 
is implemented pre- or post-commissioning of the transmission line.  The term “Authorized Officer” refers to 
the BLM or USFWS official responsible for managing compliance with the terms of the ROW grant. 

Project Design Features 

Construction and future operations and maintenance (O&M) activities will be conducted in a manner that 
minimizes damage to the environment and complies with the stipulations in the ROW grant, applicable BLM 
and USFWS resource management plans, NEPA regulations, and other applicable federal, state and local 
regulations and guidelines.  The following PDFs will be included as stipulations in the ROW grant(s) for the 
transmission line:    

 All construction vehicle movement outside of the right-of-way will be restricted to pre-designated access, 
contractor acquired access, or public roads. 

 The limits of construction activities will be predetermined, with activity restricted to and confined within 
those limits.  No paint or permanent discoloring agents will be applied to rocks or vegetation to indicate 
surveyor construction activity limits.  The right-of-way boundary will be flagged in environmentally 
sensitive areas described in the plan of development to alert construction personnel that those areas will 
be avoided. 

 In construction areas where recontouring is not required, vegetation will be left in place wherever possible 
to avoid excessive root damage and allow for resprouting. 

 In construction areas where ground disturbance is significant or where recontouring is required, surface 
restoration will occur as required by the landowner or land management agency.  The method of 
restoration typically will consist of returning disturbed areas to their natural contour (to the extent 
practical), reseeding or re-vegetating with native plants (if required), installing cross drains for erosion 
control, placing water bars in the road, and filling ditches.  Seed will be tested and certified to contain no 
noxious weeds by the State of Oregon Agricultural Department.  Seed viability also will be tested at a 
certified lab approved by the authorized officer. 
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 Watering facilities (e.g., tanks, developed springs, water lines, wells, etc.) will be repaired or replaced to 
their pre-disturbed conditions as required by the landowner or land management agency if they are 
damaged or destroyed by construction activities. 

 Prior to construction, all construction personnel will be instructed on the protection of cultural, 
paleontological, and ecological resources.  To assist in this effort, the construction contract will address 
(a) federal and state laws regarding antiquities, fossils, and plants and wildlife, including collection and 
removal; and (b) the importance of these resources and the purpose and necessity of protecting them. 

 An initial intensive cultural resource inventory survey will be conducted prior to construction.  Impact 
avoidance and mitigation measures developed in consultation with appropriate land management and 
regulatory agencies and other interested parties will be implemented subsequent to the completion of the 
NEPA compliance document.  In addition, supplemental surveys of appurtenant impact zones beyond the 
corridor will be undertaken as needed. 

 Any cultural and/or paleontological resource discovered during construction by the Applicant or any 
person working on the Applicant’s behalf on public or federal land will be reported immediately to the 
authorized officer.  The Applicant will suspend operations in the area until an evaluation is completed to 
prevent the loss of cultural or scientific values. 

 All construction and maintenance activities will be conducted in a manner that will minimize disturbance 
to vegetation, drainage channels, and intermittent and perennial streambanks.  In addition, dust-control 
measures will be utilized as necessary during construction in sensitive areas.  All existing roads will be 
left in a condition equal to or better than their condition prior to the construction of the transmission line. 

 All requirements of those entities having jurisdiction over air quality matters will be adhered to and any 
necessary permits for construction activities will be obtained.  Open burning of construction trash (cleared 
trees, etc.) will not be allowed on BLM or USFWS administered lands. 

 Fences and gates, if damaged or destroyed by construction activities, will be repaired or replaced to their 
original predisturbed condition as required by the landowner or the land management agency.  Temporary 
gates will be installed only with the permission of the landowner or the land management agency.   

 During operation of the transmission line, the right-of-way will be maintained free of construction related 
non-biodegradable debris. 

 Totally enclosed containment will be provided for all hazardous materials (if needed) .and trash.  All 
construction waste including trash, litter, garbage, other solid waste, petroleum products, and other 
potentially hazardous materials will be removed to a disposal facility authorized to accept such materials.   

 Structures will be constructed to conform to Suggested Practices for Raptor Protection on Power Lines: 
State of the Art in 1996 (Raptor Research Foundation, Inc. 1996).  

 Third-party environmental contractors will be used throughout the construction effort, from clearing 
through rehabilitation. 

 The Applicant will trim trees in preference to cutting trees, and will cut trees in preference to bulldozing 
them.  

 Construction holes left open overnight will be covered to prevent livestock or wildlife from damage.  
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 The Applicant will clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and plant 
parts prior to moving equipment onto public land.  

 The Applicant will respond to complaints of line-generated radio or television interference by 
investigating the complaints and implementing appropriate mitigation measures.  The transmission line 
will be patrolled on a regular basis so that damaged insulators or other line materials that could cause 
interference are repaired or replaced.   

 The Applicant will apply necessary mitigation to minimize problems of induced currents and voltages 
onto conductive objects sharing a right-of-way, to the mutual satisfaction of the parties involved. 

 The proposed hardware and conductor will limit the audible noise, radio interference (RI), and television 
interference (TVI), due to corona.  Tension will be maintained on all insulator assemblies to assure 
positive contact between insulators, thereby avoiding sparking.  Caution will be exercised during 
construction to avoid scratching or nicking the conductor surface, which may provide points for corona to 
occur. 

Best Management Practices 

The following BMPs will be implemented during construction, operation, and maintenance activities; and to 
the extent possible during emergency situations. 

Approved Work Areas 

All construction and future O&M activities will occur within the Applicant’s permitted ROW.  Activities that 
extend outside the permitted ROW on BLM or USFWS land are not permitted without the concurrence of the 
BLM and/or USFWS. 

BMPs include: 

 In construction areas where recontouring is not required, disturbance will be limited to overland driving 
where feasible to minimize changes in the original contours.  Large rocks and vegetation may be moved 
within these areas to allow vehicle access. 

 Work will be temporarily halted where wet conditions cause excessive rutting (>3 inches deep) of roads 
and/or work areas. 

 In an effort to minimize the general environmental impacts of construction, structures will be placed to 
avoid sensitive features, especially riparian areas and watercourses and/or to allow conductors to clearly 
span the features, within limits of standard pole design.   

 All waste products and food garbage from construction sites will be deposited in a covered waste 
receptacle and removed daily.  Garbage will be hauled to a suitable disposal facility. 

 Ground disturbance will be limited to that necessary to safely and efficiently install the proposed 
facilities. 

 Existing improvements will be repaired or replaced to their condition prior to disturbance if they are 
damaged or destroyed by construction activities, as agreed to by the parties involved. 
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 Fences and gates will be installed, replaced, or repaired to their condition prior to disturbance if they are 
damaged or destroyed by construction activities, or as required by the Authorized Officer. 

 Hazardous materials will not be drained onto the ground or into streams or drainage areas.  Totally 
enclosed containment will be provided for all trash. 

 Where blasting is required, appropriate safety guidelines will be followed, as required by state and federal 
regulations relating to blasting operations. 

 Fire protection measures will be followed, as required by state and federal regulations, to prevent 
wildfires that may cause damage to wildlife habitat. 

 Appropriate traffic control measures will be used to ensure public safety during construction.  Prior notice 
will be given for any extended delays or road blockage. 

Access Roads 

Public use of access roads will be determined on a case-by-case basis with the BLM and USFWS.  The 
Applicant is responsible for road closures mutually agreed to by the Applicant and the BLM and/or USFWS 
(that is, roads that are closed to the public, but accessible to the BLM, USFWS, and the Applicant for 
maintenance purposes).  The following BMPs will help to minimize access road effects on resources: 

 In areas where recontouring is not required, disturbance will be limited to overland driving where feasible 
to minimize changes in the original contours.  Large rocks and vegetation may be moved within these 
areas to allow vehicle access. 

 In areas where soils are particularly sensitive to disturbance, existing access roads will be repaired only to 
where they are passable with an overland vehicle. 

 Work will be temporarily halted where wet conditions cause excessive rutting (>3 inches deep) of roads 
and/or work areas. 

 When overland routes in the ROW are chosen, contractors will avoid destruction of sagebrush and 
slickspots when alternative routes within the ROW are available (e.g., existing spurs to old poles). 

 To limit new or improved accessibility into the area, all new access roads that were neither desired nor 
required for maintenance will be closed using the most effective and least environmentally damaging 
methods appropriate to that area, with concurrence of the Authorized Officer. 

 All existing roads will be left as close to an undeveloped nature (i.e., two-track road) as possible without 
creating environmental degradation (e.g., erosion or rutting from poor water drainage) or unsafe 
conditions. 

 Where appropriate, roads will be maintained to have crossroad drainage in order to minimize the amount 
of channeling or ditches needed.  Water bars will be installed at all alignment changes (curves), 
significant grade changes, and as requested by the Authorized Officer. 

 All existing road drainage structures will be maintained or repaired by the Applicant during construction 
and future O&M activities. 
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 Access roads and other areas of ground disturbance, within the construction limits will be watered, as 
needed, to remain compact and to avoid the creation of dust.  This may also require the limitation of types 
of equipment, vehicle speeds, and routes utilized during construction.  Water, weed-free straw, wood 
chips, dust reducer, gravel, or a combination of these or similar control measures may be used. 

Access roads will usually be inspected annually.  Maintenance requirements will vary depending on the type 
of road, level of use, and condition of the road.  Typically, maintenance will be conducted when road 
conditions threaten resource values or public safety or impede access for transmission-line maintenance 
personnel.  In the event of a conflict between the Applicant’s requirements and the requirements of the BLM 
or USFWS, the requirements of BLM or USFWS will take precedence. 

Vegetation Management 

Vegetation can interfere with the flow of electric power, pose safety problems, and interfere with future O&M 
activities.  Maintaining adequate clearance between vegetation and conductors is essential to safe and reliable 
operations.  The rights-of-way for the Project are dominated by crested wheat vegetation communities and 
interference with conductors is not anticipated.  However, if vegetation management is required, the 
Applicant will generally schedule it according to maintenance cycles (e.g., 5- or 10-year cycles).  Tall trees 
and shrubs will be trimmed and hazard trees removed.  Hazard trees are those trees or snags likely to interfere 
with transmission lines or associated facilities.  To minimize potential fire damage, the Applicant will clear 
vegetation within a 10-foot radius around each pole and apply a herbicide within the area to minimize 
regrowth.   

Noxious Weed Control 

Under the requirements of the ROW grant, the Applicant will be responsible for control of noxious weed 
species that result or will result from the construction, operation and maintenance of the improvements 
authorized under the grant.  Therefore, a noxious weed control strategy has been developed to reduce the 
opportunity for weeds to invade new areas and to minimize the spread of weeds within the Project Area.   

To decrease the potential for the introduction or spread of undesirable vegetation, the following BMPs will be 
followed during construction and O&M activities: 

 Personal vehicles, sanitary facilities, and work areas will be confined to areas specified in the POD. For 
construction and prolonged O&M projects, maintenance equipment, materials, and vehicles will be stored 
at the sites where activities will occur or at specified maintenance yards. 

 The responsible party will clean all equipment that may operate off-road or disturb the ground before 
beginning construction and O&M activities within the Project Area.  This process will clean tracks and 
other parts of the equipment that could trap soil and debris and will reduce the potential for introduction 
or spread of undesirable exotic vegetation.  Preferably, the cleaning will occur at an Applicant operation 
center, commercial car wash, or similar facility.  Vehicles traveling only on established roads are not 
required to be cleaned. 

 The Applicant will prepare a revegetation plan in consultation with the BLM and USFWS when 
necessary.  The plan will specify appropriate revegetation timing, techniques, and seed mix(es).  
Adherence to this plan will also help limit the spread and establishment of noxious weeds.  Certified 
“noxious weed-free” seed must be used on all areas to be restored.  Other construction material, such as 
fill, shall also be free of noxious weed seed. 
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Restoration Plan 

The Applicant will be responsible for repairing measurable damage to resources and roads resulting from 
construction and O&M activities.  The primary objective will be to restore denuded areas, reduce the spread 
of noxious weeds, and reduce storm water runoff and soil erosion.  Any measurable damage will be repaired 
as soon as weather, ground, and scheduling conditions permit.  In some cases, reclamation methods may not 
be necessary, given the limited amount of soil compaction and vegetation destruction.  The BLM and/or 
USFWS will decide the degree of reclamation needed for the construction project and for ground disturbing 
O&M activities. 

The Applicant will follow the specifications outlined in this section when roads and other disturbed areas are 
revegetated.  If the Applicant no longer requires a road for patrolling and maintenance, the access road will be 
abandoned, revegetated, and stabilized by erosion control methods, if necessary. 

Non-road shrubland areas will be reseeded with a mixture of grass and sagebrush seeds.  Non-road grassland 
areas will not have the sagebrush seeds. The seed mix will be determined in consultation with the BLM 
and/or USFWS.  The Applicant will provide all seed.  Seed will meet the requirements of the Federal Seed 
Act and applicable Oregon State laws about seeds and noxious weeds.  Only seed certified as “noxious weed 
free” will be used.  If requested, the Applicant will provide the BLM and USFWS with evidence of seed 
certification.  In addition, the seed will be appropriate to the geographic and elevation characteristics of the 
area to be seeded (2,870 to 3,480 feet).  The actual seed mix applied may depend on the availability of seed 
but will have a minimum of 98.0% purity, 84.0% germination and 0.0% weed content.  The Authorized 
Officer will approve any changes to the seed mix. 

The Applicant, or its designated contractor, will seed an area after construction or after ground disturbing 
O&M activities are completed.  The preferred time to seed will be in the fall (September to November).  If 
fall seeding cannot be done, spring seeding will take place in February or March, as conditions dictate.   

The Applicant will also minimize the use of herbicides to control plants, but will undertake a plan to control 
noxious weeds resulting from the construction and operation of the Facilities.  The Applicant will treat 
vegetation and weeds under State and Federal herbicide application guidelines.  Application will be early 
spring with a two man crew and ATV’s and minimum use of 4-wheel drive vehicles. 

Streams, Riparian Areas, and Wetlands 

The Applicant will exercise care to ensure protection of all aquatic, riparian, and wetland habitat on BLM and 
USFWS administered land.  To minimize the amount of disturbance, structures locations will be chosen to 
avoid features such as riparian areas and watercourses and/or to allow conductors to clearly span the features, 
within limits of standard pole design.  During future O&M activities, if woody vegetation within 100 feet of 
streams needs to be managed, it will be cut with a chainsaw.  Herbaceous plants and low-growing shrubs will 
be left in place. 

Sensitive Plants 

The following BMPs will help minimize construction and O&M effects on sensitive plant species identified 
during the environmental review of the Project: 

 Prior to construction, all supervisory personnel will be instructed on the protection of natural resources, 
including sensitive plant species and habitats.  The construction contract will address (a) federal and state 
laws regarding plants; (b) the importance of these resources; (c) the purpose and necessity of protecting 
them; and (d) methods for protecting sensitive resources. 
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 Sensitive plant populations that occur within the ROW and work areas will be marked on the ground, 
where practical, to ensure that the species are avoided.  If species are discovered during the work, the 
Applicant will establish a spatial buffer zone and immediately contact the BLM and/or USFWS.  The 
Authorized Officer may evaluate the adequacy of the buffer on a case-by-case basis.  Until the BLM 
and/or USFWS authorizes the Applicant to proceed, either orally or in writing, all activities will cease 
within the buffer zone.  After the Project is complete, or no longer poses a threat to the plant population, 
the marking (stakes) will promptly be removed to protect the site’s significance and location from 
unwanted attention. 

 Sensitive plant populations near the ROW, but not within work areas, will be protected by marking the 
edges of the ROW and access roads in the general vicinity to ensure that workers do not leave those areas.  
If the plants are within work areas that have, or will have, ground disturbance, the Applicant will establish 
a species appropriate buffer zone around the population.  Marking will be immediately removed at the 
end of construction activities within that area.  As needed, marking will be reinstated during the land 
rehabilitation period. 

 For sensitive resource issues where marking is not appropriate, work in designated areas will be modified 
or curtailed during critical periods.  The Authorized Officer, in advance of construction or maintenance, 
will approve sensitive areas and time frames.  Emergency repair situations are excluded from this 
restriction. 

 Contractors will be provided with maps showing avoidance areas; these will include established work 
zones as well as ROW areas where overland travel should be avoided. 

 In the event any sensitive plants require relocation, permission will be obtained from BLM and/or 
USFWS.  If avoidance or relocation is not practical, the topsoil surrounding the plants will be salvaged, 
stored separately from subsoil and respread during the restoration process. 

Sensitive Wildlife 

Sensitive wildlife are wildlife species with the potential to occur near the Project that are designated either as 
threatened, endangered, candidate, species of concern by the USFWS or as BLM sensitive species.  If these 
species are found to occur near construction or O&M activities, the Applicant will implement the following 
best management practices: 

 Prior to construction, all supervisory personnel will be instructed on the protection of natural resources.  
To assist in this effort, the construction contract will address: (a) Federal and state laws regarding plants 
and wildlife; (b) the importance of these resources and the purpose and necessity of protecting them; and 
(c) methods for protecting sensitive resources (e.g., Endangered Species Act, Migratory Bird Treaty Act, 
Bald and Golden Eagle Protection Act, and BLM wildlife policy). 

 If sensitive wildlife species are discovered during construction and O&M activities, and the animals are 
not directly within ground disturbance areas, they will be protected by marking the edges of the ROW and 
access roads in the general vicinity to ensure that workers do not leave those areas.  If the animals are 
within work areas that have, or will have, ground disturbance, the Applicant will establish a species and 
temporal appropriate buffer zone and then will contact BLM and/or USFWS immediately.  The 
Authorized Officer may evaluate the adequacy of the buffer on a case-by-case basis.  Until BLM and/or 
USFWS authorizes the Applicant to proceed, either orally or in writing, all activities must cease within 
the buffer zone.  After the Project is completed, or no longer poses a threat to the species, the marking 
(stakes) will be removed to protect the site’s significance and location from unwanted attention.  As 
needed, marking will be reinstated during the land rehabilitation period. 
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 For sensitive resource issues where marking is not appropriate, work in designated areas will be modified 
or curtailed during critical periods.  The Authorized Officer, in advance of construction or maintenance, 
will approve sensitive areas and time frames.  Emergency repair situations are excluded from this 
restriction. 

 If sensitive wildlife species are killed or injured due to construction or O&M activities, the Oregon 
Department of Fish and Wildlife (ODFW), the USFWS, and the Authorized Officer will be notified. 

 If construction activities affect wintering deer from December 1 to March 15, the Authorized Officer may 
restrict activities if impacts are deemed to be excessive. 

 The Construction Manager will ensure all construction workers are knowledgeable of the legal harvest 
seasons, methods of take, and bag limits for deer, elk, pronghorn, upland game birds, and cottontail 
rabbits.  All on-site personnel will be made aware that all birds of prey are protected by Federal and State 
laws. 

 To facilitate identification of potential conflicts with sensitive wildlife species, the Applicant will 
maintain a spatial database of known locations near access road and transmission-line rights-of-way.  This 
database will be updated following construction of the new line to protect sensitive wildlife during future 
O&M activities. 

 With the exception of emergency repair situations, major O&M activities in designated areas with 
sensitive wildlife species will be modified or curtailed during sensitive periods (e.g., nesting and breeding 
periods).  BLM and USFWS will be notified in advance of major activities therefore, sensitive periods 
and areas of concern can be approved in advance of maintenance by the Authorized Officer. 

 Contractors will be provided with maps showing avoidance areas; these will include established work 
zones as well as ROW areas where overland travel should be avoided. 

 The Applicant will conduct pre-construction surveys to identify raptor and migratory bird nests.  Empty 
nests will be removed.  If occupied nests are found, the Applicant, in consultation with the BLM and or 
USFWS, will establish a suitable buffer around the nest and avoid the area or relocate the nest. 

 New structures will be built in accordance with raptor-safe standards specified in APLIC (2006). 

 Small migratory bird nests in both grassland and sagebrush are difficult to locate and are only occupied 
for a few weeks in late spring.  However, if an occupied nest is found within an active, or soon to be 
active, work zone it could be flagged and avoided, or possibly moved.  The Authorized Officer will 
decide on a case by case basis. 

Raptor and Owl Protection 

The ferruginous hawk, short-eared owl, and burrowing owl are the only raptor species of special concern 
likely to nest in the Project Area.  These species will be present from about March through July.  For the 
ferruginous hawk, young or eggs could be directly impacted if nests are abandoned or have to be removed by 
construction crews.  This is a highly unlikely event as ferruginous hawks typically prefer to nest in juniper 
trees, on rock outcrops, and on the ground.  Burrowing owls nest underground so eggs and young could be 
killed by heavy vehicles or any surface disturbance. 

The Applicant’s biologists will conduct surveys prior to structure removal or rebuild, to identify potential 
conflict areas of raptor nesting territories in the immediate vicinity of the ROW.  Nests under construction, 
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but not yet with eggs that are present in an area scheduled for work during that nesting season will be 
removed.  However if nests with eggs or young need to be moved the Applicant will consult with the ODFW 
and the USFWS to decide on the proper action and to obtain an additional permit to move the nest.  In the 
event that a successful move was unlikely, construction activities in that area may be delayed or access roads 
rerouted as appropriate.  The Authorized Officer will make this decision. 

If occupied raptor territories are observed off of the poles, the extent of likely construction disturbance will be 
assessed.  If necessary, spatial and temporal management buffers could protect occupied territories.  White 
and Thurow (1985) recommended no activities within 250 meters of an occupied ferruginous hawk nest, and 
Richardson and Miller (1997) recommended no major actions within 800 meters of an occupied nest. 

Burrowing owls are mostly crepuscular and nocturnal and will not likely be significantly disturbed by 
construction or O&M activities as long as their burrows were not directly impacted.  A buffer of 100 meters 
will be established for occupied burrows.  Buffers for other raptor species will be decided as needed by the 
BLM or USFWS biologist and Authorized Officer. 

Cultural Resources 

Any cultural and/or paleontological resource [fossil(s) or historic or prehistoric site or object] discovered by 
the Applicant, or its designated contractor, on BLM or USFWS land will be immediately reported to the 
Authorized Officer.  If new probable historic, cultural, or paleontological resources are discovered during 
construction, potentially destructive work within 300 feet of the find will be halted.  Pursuant to 43 CFR 
10.4(g), the holder of the authorization must notify the Authorized Officer, by telephone, with written 
confirmation, immediately upon the discovery of human remains, funerary items, sacred objects, or objects of 
cultural patrimony.  Further, pursuant to 43 CFR 10.4(c) and (d), activities in the vicinity of the discovery 
must be stopped and protected for 30 days or until notified to proceed by the Authorized Officer.  The 
Applicant’s construction inspector will immediately implement the following measures: 

 Flagging will be erected to prohibit potentially destructive activities. 

 The Applicant’s archaeologist will make a preliminary assessment of the newly discovered resource. 

 If the archaeologist determines that the discovery represents a potential new site or an undocumented 
feature of a documented site, the BLM and/or USFWS will be notified and processes identified by the 
respective agencies will be followed. 

 Construction will not resume in the identified area until cleared by the archaeologist (private land) or 
Authorized Officer (public lands managed by the BLM or USFWS). 

BMPs for cultural resources include the following: 

 Prior to construction, all supervisory personnel will be instructed on the protection of cultural resources.  
The construction contract will address (a) federal and state laws; (b) the importance of these resources; (c) 
the purpose and necessity of protecting them; and (d) methods for protecting sensitive resources. 

 Construction crews and vehicles will be constrained to the road and not allowed to travel cross-country 
near known sites.  Where a road intersects a site, the road sides will be posted to indicate that no off-road 
activity may occur.  Marking will be coordinated with the BLM and/or USFWS and done by personnel 
appointed by the Applicant.  After construction or the O&M activity is complete or no longer poses a 
threat to the cultural resources, the stakes will promptly be removed to protect the site’s significance and 
location from unwanted attention. 
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 Contractors will be provided with maps showing avoidance areas; these will include established work 
zones as well as ROW areas where overland travel should be avoided. 

Unanticipated Discovery of Human Remains 

All human interments will be treated with the respect accorded them by state and federal laws applying to 
human remains.  If the discoveries are unanticipated, state law does not distinguish between historic or 
prehistoric burials as far as what steps are required for initial notification or disinterment.  If human remains 
are discovered on BLM or USFWS administered lands during construction or future O&M activities, the 
Applicant will stop all work in the immediate area to protect the integrity of the find and notify the county 
sheriff and BLM and/or USFWS as soon as possible.  In addition, the location of the find will be flagged or 
fenced off to protect it from further impacts.  The BLM and/or USFWS will determine what mitigation is 
necessary and, once the mitigation is complete, work can resume in the area. 

Aesthetic Resources 

The Applicant will implement the following BMPs to protect aesthetic resources: 

 No paint or permanent discoloring agents will be applied to rocks or vegetation to indicate limits of 
survey or construction activity. 

 Weathered steel poles, which have a rusted appearance, will be used for the 230 kV transmission line to 
reduce visual contrasts. 

 Nonspecular conductors will be used to reduce visual impacts. 

 All stakes and flagging will be removed from the construction area and disposed of in a State approved 
landfill. 

Fire Protection and Suppression 

 Construction and O&M activities will follow industrial fire precaution levels and regulations.  Fire 
regulations are generally effective between April 1 and October 31 and at other times with unusual 
weather conditions. 

 The Applicant will be responsible for inspecting the transmission line for fire hazards.  When working on 
or around transmission lines on BLM and/or USFWS lands during fire season, the Applicant’s employees 
and contractors will have approved suppression tools and equipment.  All power-driven equipment, 
except portable fire pumps, will be equipped with one fire extinguisher and one long handled round point 
shovel.  In addition, each truck and passenger-carrying vehicle will be equipped with a double-bit axe or 
Pulaski.  In some conditions each internal combustion engine will be equipped with a spark arrester. 

 If the Applicant becomes aware of an emergency situation that is caused by a fire on, or threatening, BLM 
or USFWS administered lands and that could damage transmission lines or their operation, it will notify 
the appropriate BLM or USFWS contact.  Likewise, if the BLM or USFWS become aware of an 
emergency situation that is caused by a fire on, or threatening, BLM or USFWS lands and that could 
damage transmission lines or their operation, BLM and/or USFWS will notify the appropriate Applicant 
contact. 
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PROJECT DESIGN FEATURES AND BEST MANAGEMENT PRACTICES FOR THE 
ECHANIS WIND ENERGY PROJECT 

The following Project Design Features and Best Management Practices were included as conditions of 
approval in Exhibit B of the Harney County Conditional Use Permit No. 07-14 approved on April 18, 2007; 
as modified by the Harney County Planning Commission Site Plan Alteration approved on May 21, 2008.  As 
described below, the “permittee” is Columbia Energy Partners, LLC. 

 The permittee or its agents shall obtain and comply with all federal, state and local permits and 
entitlements required to construct, operate and maintain the facility.  The permittee shall secure from the 
Building Codes Division of the Oregon Department of Consumer and Business Services, review and 
approval of structural foundation plans and primary electrical plans for the facility, as determined to be 
required by the Building Codes Division. 

 The permittee shall secure all leases and easements necessary to construct, operate and maintain the 
facility. 

 The permittee agrees not to sue adjacent property owners for impacts resulting from ordinary, appropriate 
and commonly acceptable farm or forest practices on surrounding lands devoted to farm or forest use. 

 The permittee shall reimburse Harney County for actual costs incurred by Harney County, including staff 
time and fees of consultants employed by the County for purposes of evaluating the application and 
advising the County in verifying compliance by permittee with the conditions of this permit, within 30 
days following presentation of an invoice for such expenses. 

 The permittee shall be responsible for any damage to state and County highways demonstrated to have 
resulted from use by Project construction or maintenance vehicles. 

 The permittee shall secure from the Oregon Department of Environmental Quality an NPDES 1200-C 
permit prior to commencement of construction.  The permittee shall at all times maintain any and all 
storm water, flood control and drainage facilities required by that permit in a safe condition, in good 
repair and in a manner capable of being operated as designed. 

 Each wind turbine generator and pad mounted transformer shall be constructed with a cleared pad around 
each base, with a minimum of 15 feet of nonflammable ground cover on all sides.  The permittee shall 
provide to the appropriate Fire District a copy of the approved Site Plan indicating the identification 
number assigned to each turbine, and the location of any accessory structures.  Service vehicles assigned 
to regular maintenance or construction at the Project site shall be equipped with a portable fire 
extinguisher of a 4A40BC or equivalent rating. 

 During the construction, operation and maintenance of the facility, the permittee shall comply with all 
requirements relating to wildlife protection and notification as are imposed on the permittee. 

 The permittee shall prepare and comply with a Weed Management Control and Response Plan in 
consultation with the Harney County Weed Control Board.  Vehicles and equipment being transported to 
the Project from areas known to be contaminated with noxious weeds will be decontaminated before 
being allowed onto private lands. 

 The permittee shall avoid riparian areas in the design and construction of the facility, wherever possible, 
and shall provide reasonable erosion and siltation controls within 100 feet of riparian areas during the 
construction period. 
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 The coloration of all exterior components of the wind turbines shall be off-white or light gray for the 
blades and off-white or light gray for the towers and nacelles.  The finish of all of these exterior 
components shall be flat, semi-gloss or galvanized, so as not to present significant glare. 

 The permittee shall provide for lockable door access to each turbine tower.  The permittee shall provide a 
safety training program for its field employees that includes training in working in and around the 
turbines and other facilities. 

 The permittee shall provide a lockable gate between the site access point and South Diamond Lane. 

 No more than two signs relating to the wind energy facility shall be located on the Project site.  Said signs 
shall be rectangular in shape, and shall not exceed 25 square feet in surface area or 12 feet in height. 

 Turbines and other Project structures shall be located as provided on the approved Site Plan.  No tower 
shall be less than 250 (Two Hundred and Fifty) feet, nor shall a building or substation be less than 50 
(Fifty) feet, from any road right-of-way, exterior lot line, occupied house, electrical substation, railroad 
right-of-way, or similar structure unless otherwise approved by the Planning Director.  The lowest point 
of the rotor shall not be below 75 feet above the ground. 

 The Wind turbines shall not be operated so that noise is created exceeding allowable statistical noise 
levels in anyone hour, as measured at off-site sensitivity receptors, under applicable Department of 
Environmental Quality noise standards. 

 Any outdoor (i.e., non-FAA required or recommended) lighting shall be hooded and directed so as not to 
shine directly upon adjoining property or public road rights-of-way.  Any lighting required or 
recommended by the Federal Aviation Administration (FAA) with respect to air traffic marking shall 
conform to approved standards established by the FAA. 

 In the event any hazardous materials are to exist at the site at any time, the facility operator shall comply 
with ail State of Oregon and federal laws and regulations regulating the handling, storage, use and 
disposal of those hazardous materials. 

 In the event any pesticides or herbicides are used on the site, the facility operator shall comply with all 
State of Oregon and federal laws and regulations regulating the handling, storage, use and disposal of 
those pesticides or herbicides.  Pesticides or herbicides shall be applied only by the landowner or, upon 
consultation with the landowner, by a professional charged with observance of all regulations governing 
use and selection of herbicides. 

 To provide notice to aviation of the construction of the facility, the permittee shall provide written notice 
to the Federal Aviation Administration prior to commencement of construction of turbine towers.  The 
notice shall consist of filing an FAA Form 7460-1 Notice of Proposed Construction or Alteration. 

 The construction, operation and maintenance of the facility shall substantially comply with the Project 
description submitted with the application for this permit and approved Site Plan. 

 The construction of facilities shall be completed substantially in accordance with the Site Plan. 

 The construction of facilities shall substantially conform with the approved Site Plan for this permit.  
Operation and maintenance activities at the facility shall, to the greatest extent feasible, be confined to 
roads, turbine pads building areas, storage, staging and parking areas and transmission lines as indicated 
in the approved Site Plan. 
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 The permittee shall provide for solid waste disposal at a regulated and licensed landfill. 

 The turbine and tower specifications approved under this Conditional Use Permit shall comply with the 
following: a) Total Height including turbine tip at 12:00 position not to exceed 397 feet, b) Rotor 
Diameter: not to exceed 265 feet, c) Rotor Orientation: horizontal/upwind, d) Number of blades: three, e) 
Turbine Tower Design: tapered steel monopole, f) Blade Design: tapered and twisted blades.  Turbine 
tower locations shall substantially comply with location indicated on the approved Site Plan.  Any change 
or alteration in the above turbine and tower specifications will require approval of the Planning Director. 

 The control and safety features of the installed turbines shall substantially comply with the Project 
description submitted with the application for this permit. 

 Prior to energizing the interconnection between the facility and the HEC transmission line, the permittee 
shall submit to the Planning Director a written statement from HEC confirming that the proposed utility 
interconnection is acceptable and in accordance with HEC requirements. 

 Construction shall be completed within 12 months of initiation, unless completion delayed due to weather 
or site conditions resulting from weather. 

 Upon reasonable notice to the facility operator, County designated representatives shall have the right to 
inspect the site for conformance with permits issued by regulating agencies. 

 The permittee shall be responsible for assuring that facility employees, contractors and subcontractors are 
in compliance with the conditions of this permit. 

 During construction of the Project, the permittee shall designate a field contact representative (FCR) who 
will be responsible for overseeing compliance with protective measures and coordination with the County 
and other regulatory agencies.  The FCR shall be on site during construction, and may be a crew chief or 
field supervisor, a project manager, or other qualified employee of contractor of the permittee serving in a 
supervisory capacity. 

 Construction shall be limited to the hours between 6:00 AM and 10:00 PM. 

 The permittee shall secure all necessary approvals from the Oregon State Highway Division and from the 
County for access to state and County highways, including access points for Project roads.  The permittee 
shall be responsible for any damage to state and County highways demonstrated to have resulted from use 
by Project construction vehicles.  No equipment or machinery shall be parked or stored on any county 
road except while in use and only during daylight hours.  Staging areas, as designated on the site plan, 
will be planned for adequate storage of equipment, machinery and vehicles. 

 Prior to any replacement or substantial modification of any turbine, except items constituting regular 
maintenance or repair, written notice shall be given to the Planning Director.  Addition of any new turbine 
or substitution of a different turbine model constituting a significant change shall require review and 
approval of the Planning Commission prior to implementation. 

 Any turbine that remains inoperable for a continuous period of 12 months shall be immediately repaired, 
replaced or removed.  In the event the use hereby permitted entirely ceases operation for a continuous 
period or one (1) year, or if the facility is abandoned, this permit shall become null and void. 

 In the event the actions occurring pursuant to this permit are found to be in material violation of the terms 
and conditions of this permit, or are found to have been obtained by fraud, this permit shall be subject to 
revocation or enforcement via injunction. 
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 Prior to the commencement of decommissioning of the facility, the permittee shall provide to the County 
a written plan indicating schedules for decommissioning, dismantling and reclamation of the Project site.  
Said decommissioning shall include removal of above-ground improvements, except as accepted by the 
applicable land owner and shall conform with time lines stipulated in landowners leases.  All agreements 
with Project landowners as to retention of Project roads, fences gates, buildings and restoration of 
agricultural uses may be incorporated in such plan. 

 No turbine shall be operated so as to cause significant television, FM radio or microwave interference 
with facilities existing at the time of the approval of this permit.  In the event that such significant 
interference is caused by a turbine or its operation, the permittee shall take the measures necessary to 
remedy the situation. 

 All distribution lines, electrical substations and other interconnection facilities shall be constructed to the 
specifications of the affected utility, and state and federal standards.  The permittee shall comply with the 
requirements of any other affected utility line, including but not limited to existing telecommunications 
lines, electrical transmission lines, and pipelines regarding acceptable encroachments within easements of 
record, and protection of gas transmission lines and other utility improvements existing at the time of 
approval of this permit, except as otherwise limited by Oregon or federal law.   

 Permittee shall conform to required mitigation measures pertaining to any on site archaeological and 
historical discoveries. 

 In the event of any discovery of cultural features related to Native Americans, the permittee shall consult 
with the Burns Paiute Tribe as to the disposition of any such discovery. 

 The permittee shall comply with applicable federal, state and local laws regarding civil rights and 
affirmative action. 

 This permit may be assigned to successors in interest, subject to written approval of the Planning Director 
of Harney County, whose approval shall not be unreasonably withheld.  All conditions and requirements 
in effect at the time of assignment shall inure to and become binding to the assignee. 

 Confidential or proprietary information submitted by permittee, including but not limited to energy 
production figures, revenue, operating costs, wind turbine failures, or any other information marked as 
confidential or proprietary shall be treated as confidential, and exempt from disclosure to parties other 
than Harney County to the greatest extent allowed by law. 

 The Applicant shall use best efforts to hire qualified Harney County residents during Project construction.  
During the operation phase, the Applicant or its operator shall use best efforts to hire Harney County 
residents who meet minimum requirements established by the Applicant or operator, and said operator 
shall provide training as appropriate.  In the event that after best efforts suitable resident employees 
cannot be found, employees other than Harney County residents may be utilized. 

 During adverse weather conditions (the months of November-May), the Harney County Road Department 
will evaluate traffic on affected County roads in order to assess road conditions.  At such time, after 
assessment, the Harney County Road Department may limit traffic loads related to the Project. 

 As long as the conditions of approval are being met, this permit is approved and permitted as conditioned.  
Harney County has the authority to conduct inspections for compliance of conditions of approval. 
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ADDITIONAL PROJECT DESIGN FEATURES AND BEST MANAGEMENT PRACTICES FOR 
ALL ACTION ALTERNATIVES 

The following Project Design Features and Best Management Practices were developed during preparation of 
this Draft EIS in consultation with Echanis LLC, BLM, USFWS, and other cooperating agencies.  These 
commitments will be voluntary on the part of Echanis LLC, if applicable to project features on the Echanis 
Wind Energy Project site, or the main access road to the Echanis site.      

Geology, Soils, Biological Soil Crusts, and Erosion 

 An Erosion and Sediment Control Plan will be developed and implemented for the Project as required by 
the ODEQ National Pollutant Discharge and Elimination System Stormwater Discharge Permit (ODEQ 
2005) and pursuant to Oregon Revised Statutes 468B.050 and Section 402 of the Federal Clean Water 
Act.   

 Turbine, tower and other structure locations will be surveyed for active faults and landslide hazards prior 
to finalizing site locations.  In addition, structures will be built to seismic specifications and landslide 
hazard precautions (Smith 2008). 

 Areas to be cleared will be clearly marked and sensitive areas to be avoided will be flagged.  Any areas 
that will not be cleared will retain vegetation in place. 

 Sediment control structures and application will be used to minimize erosion.  Measures include 
stabilization of site entrances and access roads prior to earthwork and perimeter sediment control, e.g. 
sediment basins, traps and barriers.  

 Construction vehicles will be restricted to access roads, public roads and the ROW.  Roads will be cleared 
of mud and debris and tracking of sediment onto roads will be minimized.  Work will temporarily stop if 
conditions are wet enough to cause ruts greater than three inches deep. 

 Disturbed surfaces will be returned to original contours where possible and revegetation using salvaged 
native vegetation or BLM/USFWS (or property owner) approved seed mixes will be performed following 
construction activities. 

 Good housekeeping measures will be implemented during construction and after completion.  All refuse 
will be kept out of the ROW and disposed of properly.  Hazardous materials will be contained and 
disposed of in an authorized facility. 

 A Hazardous Substance Control and Emergency Response Plan will be put into place and workers will be 
trained in its implementation.   

 An Erosion and Sediment Control Plan will be developed and implemented for the Project as required by 
the ODEQ National Pollutant Discharge and Elimination System Stormwater Discharge Permit (ODEQ 
2005) and pursuant to Oregon Revised Statutes 468B.050 and Section 402 of the Federal Clean Water 
Act. 

 All development will be constructed under guidelines presented in Chapter 7 of the Harney County 
Comprehensive Plan (Harney County 2009) and Section 4.070 of the Harney County Zoning Ordinance 
(Harney County 2002). 
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Water Resources (surface and groundwater) and Floodplains 

 All ESC measures will be in place and functioning before any construction activities occur.  Sediment 
barriers will include sediment fences, berms, straw wattles.  Run-on and run-off control measures include 
slope drains, check dams, surface roughening, and bank stabilization.  

 Long-term slope stabilization measures will include the establishment of permanent vegetative cover via 
seeding with approved mixes and application rates.  Slopes to receive temporary or permanent seeding 
will be roughened by means of track-walking or other approved implements.  Surface roughening 
improves seed bedding and reduces run-off velocity. 

 The ESC measures will be maintained until construction is complete and all vegetation is established. 

 Long term slope stabilization measures including matting will be in place over all exposed soils by 
October 1. 

 Temporary slope stabilization measures may include covering exposed soil with plastic sheeting, straw 
mulching, or other approved measures. 

 Each site will have constructed entrances, exits and parking areas with exit tire wash to reduce the 
tracking of sediment onto roads.  These areas will be kept clean.   

 Stockpiled soil or strippings will be placed in a stable location and configuration.  Soil stockpiles will 
have temporary stabilization or covering at the end of each workday.  Sediment fences will be installed 
around stockpiles. 

 Areas to be cleared will be clearly marked and sensitive areas to be avoided will be flagged. 

 Any areas that will not be cleared will retain vegetation in place. 

 Sediment controls will be installed and maintained along the site perimeter on all down- gradient sides of 
the construction. 

 Temporary and/or permanent soil stabilization measures will be applied immediately on all disturbed 
areas as grading progresses and on all roadways.  

 Sediment will be removed from behind a sediment fence when it reaches a height of 1/3 the height of the 
fence and also before fence removal.  Sediment will be removed from behind other barriers when it 
reaches a height of two inches and before removal.  Trapped sediment in a sediment basin will be 
removed when the sediment retention capacity has been reduced by fifty percent and at the end of the 
Project. 

 If construction activities cease for thirty days or more, the entire site will be temporarily stabilized using 
vegetation, a heavy mulch layer, temporary seeding, or other method.  If construction ceases for 15 days 
or more temporary stabilization will occur with straw, compost, or other tackified covering. 

 All pumping of sediment laden water will be discharged over an undisturbed, preferably vegetated area, 
and through a sediment control BMP such as a filter bag. 

 BMPS will be inspected before, during, and after major storm events.  Daily inspections will occur during 
rainfall and runoff events.   
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 Construction activities will avoid or minimize excavation and creation of bare ground on slopes greater 
than five percent from October 1 through May 31. 

 All exposed soils will be covered during the wet weather period. 

 Temporary stabilization of the site will be installed at the end of the workday if rainfall is forecast in the 
next 24 hours. 

 Large amounts of sediment leaving the site will be cleaned up within 24 hours and placed back on the site 
and stabilized or properly disposed.  Preventative measures for recurrence will be in place within the 
same 24 hours.  

 In areas subject to wind erosion, appropriate BMPs will be used, such as the application of fine water 
spray, plastic sheeting, mulch or other approved measures. 

 No non-sediment pollutants will be allowed to enter stormwater, such as from of concrete truck wash 
water, vehicle and equipment cleaning, vehicle and equipment fueling, maintenance, and storage, other 
cleaning and maintenance activities. 

 Any toxic or other hazardous materials will be properly stored, applied and disposed.   

 The application rate of fertilizers used to reestablish vegetation will follow manufacturer's 
recommendations to minimize nutrient releases to surface waters. 

 To reduce the potential for erosion, riprap, boulders and vegetation will be used to stabilize slopes outside 
of the streams.  Slash and boulders will be placed at the side or downslope of the roads to act as a 
sediment filter.  Disturbed surfaces will be revegetated using salvaged native vegetation or BLM/USFWS 
(or property owner) approved seed mixes and will be performed following construction activities.   

 Areas to be cleared will be clearly marked and sensitive areas to be avoided will be flagged. 

 Any areas that will not be cleared will retain vegetation in place. 

 Construction vehicles will be restricted to access roads, public roads and the ROW.  All construction 
equipment and vehicles will cross the water bodies over bridges and existing access routes.  Roads will be 
cleared of mud and debris and tracking of sediment onto roads will be minimized.  

 Heavy construction equipment will work from the banks rather than the water body as much as 
practicable. 

 A water truck will be used to minimize dust.  The water source will be local surface water.  Dust control 
may also use straw, wood chips, dust reducing agents, and gravel.  The temporary pipe and storage tanks 
or any other water facilities will be returned to the pre-construction condition.16   

 Erosion and sediment controls will be installed within 100 feet of riparian areas or water bodies during 
construction.  Measures include stabilization of site entrances and access roads prior to earthwork and 
perimeter sediment control, e.g. sediment basins, traps and barriers. 

 Good housekeeping measures will be implemented during construction and after completion.  All refuse 
will be kept out of the ROW and disposed of properly.  Hazardous materials will be contained and 
disposed of in an authorized facility. 
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 The use of herbicides will be minimized as much as possible, but noxious weed control will be required.  

 Equipment used near or in waterbodies will be checked for leaks of oil or other fluids on a daily basis. 

 Any potential spills of hazardous material will be addressed through standard construction BMPs.  See 
Section 3.17.2 Public Health and Safety: Hazardous Materials for further details. 

 Dewatering locations will be sited in areas of adequate vegetation or dry drainages. 

 Should dewatering locations be sited in dry drainages, there will be a minimum of 0.25 mile within the 
drainage between the dewatering location and any water. 

 Dewatering locations will not be located within 100 feet of any drainage that contains water, wetlands, or 
specific cultural sites.  Discharge water will be directed to prevent flow from moving to these areas. 

 The duration of dewatering discharges will be minimized by scheduling dewatering operations 
immediately prior to backfilling. 

 Trench disturbance (i.e., additional excavation) will be minimized to the extent practicable while 
dewatering is in progress. 

 The hose intake will be suspended above the bottom of the trench to minimize sediment taken in during 
the pumping operation. 

 Burial of the distribution line will occur during the dry season to minimize the effects of trenching 
through intermittent water ways. 

Vegetation, Special Status Plants, and Noxious Weeds 

Revegetation Measures 

 Non-road shrubland areas will be reseeded with a mixture of grass and sagebrush seeds. 

 Access roads and non-road grassland areas will not have the sagebrush seeds. 

 The Applicant will provide all seed.  Seed will meet the requirements of the Federal Seed Act and 
applicable Oregon State laws about seeds and noxious weeds.  Only seed certified as “noxious weed free” 
will be used.  If requested, the Applicant will provide the BLM and/or USFWS with evidence of seed 
certification.  In addition, the seed must be appropriate to the geographic and elevation characteristics of 
the area to be seeded (2,870 to 3,480 feet).  The actual seed mix applied may depend on the availability of 
seed but will have a minimum of 98.0% purity, 84.0% germination and 0.0% weed content.  The 
Authorized Officer will approve any changes to the seed mix. 

 The Applicant, or its designated contractor, is to seed an area after construction or after ground disturbing 
O&M activities are completed.  The best time to seed is in the fall (September to November).  If fall 
seeding cannot be done, spring seeding should take place in February or March, as conditions dictate.  
Ground maintenance patrols will review the line periodically.  Routine maintenance will include replacing 
damaged insulators as needed and tightening nuts and bolts.  The Applicant will follow its safety 
protocols with respect to line operation and maintenance.  Maintenance activities require minimal and 
infrequent access.  Such activities will typically be performed overland.  Winter access if required can be 
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performed overland except in the cases of heavy snowfall in which case over-snow vehicles will be 
utilized. 

Special Status Plants 

 Prior to construction, all supervisory personnel will be instructed on the protection of natural resources, 
including sensitive plant species and habitats.  The construction contract will address (a) federal and state 
laws regarding plants; (b) the importance of these resources; (c) the purpose and necessity of protecting 
them; and (d) methods for protecting sensitive resources. 

 Special-status plant populations that occur within the ROW and work areas will be marked on the ground, 
where practical, to ensure that the species are avoided.  If species are discovered during the work, 
Applicant will establish a spatial buffer zone and immediately contact the BLM and/or USFWS.  The 
Authorized Officer may evaluate the adequacy of the buffer on a case-by-case basis.  Until the BLM 
and/or USFWS authorizes the Applicant to proceed, either orally or in writing, all activities will cease 
within the buffer zone.  After the Project is complete, or no longer poses a threat to the plant population, 
the marking (stakes) will promptly be removed to protect the site’s significance and location from 
unwanted attention. 

 Special-status plant populations near the ROW, but not within work areas, will be protected by marking 
the edges of the ROW and access roads in the general vicinity to ensure that workers do not leave those 
areas.  If the plants are within work areas that have, or will have, ground disturbance, the Applicant will 
establish a species appropriate buffer zone around the population.  Marking will be immediately removed 
at the end of construction activities within that area.  As needed, marking will be reinstated during the 
land rehabilitation period. 

 For special-status plant issues where marking is not appropriate, work in designated areas will be 
modified or curtailed during critical periods.  The Authorized Officer, in advance of construction or 
maintenance, will approve sensitive areas and time frames.  Emergency repair situations are excluded 
from this restriction. 

 Contractors will be provided with maps showing avoidance areas; these will include established work 
zones as well as ROW areas where overland travel should be avoided. 

 In the event any special-status plants require relocation, permission will be obtained from BLM and/or 
USFWS.  If avoidance or relocation is not practical, the topsoil surrounding the plants will be salvaged, 
stored separately from subsoil and re-spread during the restoration process. 

Noxious Weed Control 

 Personal vehicles, sanitary facilities, and work areas will be confined to areas specified in the POD.  For 
construction and prolonged operations and maintenance (O&M) projects, maintenance equipment, 
materials, and vehicles will be stored at the sites where activities will occur or at specified maintenance 
yards. 

 The responsible party will clean all equipment that may operate off-road or disturb the ground before 
beginning construction and O&M activities within the Project Area.  This process will clean tracks and 
other parts of the equipment that could trap soil and debris and will reduce the potential for introduction 
or spread of undesirable exotic vegetation.  Preferably, the cleaning will occur at an Applicant operation 
center, commercial car wash, or similar facility.  Vehicles traveling only on established roads are not 
required to be cleaned. 
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 The Applicant will minimize the use of herbicides to control plants, to the extent consistent with the 
required control. 

 The Applicant will prepare a revegetation plan in consultation with the BLM and/or USFWS when 
necessary.  The plan will specify appropriate revegetation timing, techniques, and seed mixes.  Adherence 
to this plan will also help limit the spread and establishment of noxious weeds.  Certified “noxious weed-
free” seed will be used on all areas to be restored.  Other construction material, such as fill, shall also be 
free of noxious weed seed. 

Wetlands and Riparian Areas 

 Clearly mark wetland boundaries and buffers in the field until construction is complete; 

 Conduct construction in wetland areas during the dry season, to minimize water flow through exposed 
soils; 

 Use sediment barriers to prevent sediment flow into wetland and riparian areas; 

 Prohibit the storage of hazardous materials and equipment refueling within 100 feet of any wetland, 
riparian areas, or waterbody (500 feet on BLM and/or USFWS land); 

 Restore disturbed areas to preconstruction contours, restore or replace damaged vegetation, and 
implement any required vegetation monitoring plans; and 

 Develop and adhere to the Erosion and Sediment Control Plan. 

 Riparian vegetation will be avoided to the extent compatible with construction objectives. 

 If riparian vegetation has been trampled or otherwise disturbed, revegetation planting will include riparian 
meadow species. 

 “End haul” construction methods will be considered for portions of the main access road to Echanis 
where the road parallels riparian and wetland areas.  End haul construction refers to situations where a cut 
is made in a side slope and the spoils are hauled to a disposal site or used for fill in less critical areas.  
This method helps to avoid placing fill above water features and ensures downslope vegetation remains 
intact between the road and water feature to act as a buffer and sediment filter. 

Wildlife 

 Echanis, LLC would implement a Habitat Mitigation Plan, under which it would mitigate the habitat 
impacts from the Project through the use of conservation easements and other offset mechanisms, 
consistent with guidelines issued by the ODFW. 

 Echanis, LLC would  implement a Wildlife Monitoring and Mitigation Plan, under which it, together with 
the recommendations of a Technical Advisory Group comprised of representatives from state and federal 
agencies and environmental organizations, would monitor wildlife impacts (through post-construction 
mortality monitoring) and implement additional mitigation measures if impacts exceeded threshold levels 
identified in the plan. 
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 Echanis, LLC would implement a Habitat Mitigation Plan, under which it would mitigate the habitat 
impacts from the transmission line through the use of conservation easements and other offset 
mechanisms, consistent with guidelines issued by the ODFW. 

Public Services 

 Wind farm facilities will be designed and operated so as to provide reasonable fire protection measures.   

 Each turbine generator and transformer will be constructed on a cleared pad with a 15-foot non-
flammable ground cover perimeter around each turbine base.  

 Local fire responders will be provided with a copy of the final approved Site Plan which will include the 
identification number for each turbine and the location of any accessory structures.    

 All wind farm service vehicles assigned to regular maintenance or construction will be equipped with a 
portable fire extinguisher.   

 Vegetation management along the “strings” of wind turbines will decrease the incidence of wildfires in 
the Project Area. 

 The developer will provide and maintain access and access roads to the wind turbines and facilities so 
there is vehicular access for the Crane RFPA to respond quickly to any fire event. 

 All wildfire protection measures will be followed as required by state and federal regulations.  During 
construction, fire management will primarily be provided by the developer.  This is often accomplished 
by ensuring that there are fire response equipment (e.g. water truck and bull dozer) and trained personnel 
on site. 

Cultural Resources 

 The Applicant will avoid, where possible, potential NRHP eligible archaeological resources and historic 
cultural features within the Project APE by relocating or reconfiguring project-related facilities on the 
Echanis site, or along the alignment of the main access road to the Echanis site.   

 The Applicant will avoid, where possible, potential NRHP eligible archaeological resources and historic 
cultural features with the Project APE by relocating the transmission line, changing pole placement, 
shifting the alignment of access roads, or narrowing the construction corridor.  

 If avoidance is not possible, further testing and formal evaluations for eligibility for listing in the NRHP 
will be conducted for each resource.   

 Formal evaluations will include further documentation and inventory and boundary delineation through 
testing.  

Transportation 

 In areas where recontouring is not required, disturbance will be limited to overland driving where feasible 
to minimize changes in the original contours.  Large rocks and vegetation may be moved within these 
areas to allow vehicle access. 



APPENDIX A 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

Appendix A-23 

 In areas where soils are particularly sensitive to disturbance, existing roads will be repaired only to where 
they are passable with an overland vehicle. 

 Work will be temporarily halted where wet conditions cause excessive rutting of roads and work areas. 

 When overland routes in the ROW are chosen, contractors will avoid destruction of sagebrush and 
slickspots when alternative routes within the ROW are available (e.g. existing spurs to old poles). 

 To limit new or improved accessibility into the area, all new access roads that were neither desired nor 
required for maintenance will be closed using the most effective and least environmentally damaging 
methods appropriate to that area.   

 All existing access roads will be left as close to an undeveloped nature (i.e. two-track road) as possible 
without creating environmental degradation (e.g. erosion or rutting from poor water drainage) or unsafe 
conditions. 

 Where appropriate, access roads will be maintained to have crossroad drainage in order to minimize the 
amount of channeling or ditches needed.  Water bars will be installed at all alignment changes (curves) 
and significant grade changes.  

 All existing road drainage structures will be maintained or repaired during construction and future 
operation and maintenance activities. 

 Access roads and other areas of ground disturbance, within the construction limits will be watered, as 
needed, to remain compact and to avoid the creation of dust.  This may also require the limitation of types 
of equipment, vehicle speeds, and routes utilized during construction.  Water, weed-free straw, wood 
chips, dust reducer, gravel, or a combination of these or similar control measures may be used. 

 Access roads will be inspected annually.  Maintenance requirements will vary depending on the type of 
road, level of use, and condition of the road.  Typically, maintenance will be conducted when road 
conditions threaten resource values or public safety or impede access for transmission-line maintenance 
personnel.  In the event of a conflict between owner/operator’s maintenance requirements and the 
maintenance requirements of the BLM or USFWS, the requirements of BLM or the USFWS will take 
precedence. 

Public Health and Safety 

Transmission Line Action Alternatives 

Fire Hazards 

 O&M activities will follow industrial fire precaution levels and regulations.  Fire regulations are generally 
effective between April 1 and October 31 and at other times with unusual weather conditions.  The 
Applicant will clear trees and tall objects to provide adequate distance from objects over and under the 
transmission line for the life of the Project.   

 The Applicant is responsible for inspecting the transmission line for fire hazards.  When working on or 
around transmission lines on BLM or USFWS administered lands during fire season, the Applicant’s 
employees and contractors will have approved suppression tools and equipment.  All power-driven 
equipment, except portable fire pumps, will be equipped with one fire extinguisher and one long handled 
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round point shovel.  In addition, each truck and passenger-carrying vehicle will be equipped with a 
double-bit axe (i.e. Pulaski).  In some conditions each internal combustion engine will be equipped with a 
spark arrester. 

 If the Applicant becomes aware of an emergency situation that is caused by a fire on, or threatening, BLM 
or USFWS administered lands that could damage transmission lines or their operation, it will notify the 
appropriate BLM or USFWS contact.  Likewise, if the BLM or USFWS becomes aware of an emergency 
situation that is caused by a fire on, or threatening, BLM or USFWS administered lands that could 
damage transmission lines or their operation, BLM or USFWS will notify the appropriate Applicant 
contact. 

 As part of routine maintenance, the Applicant will visually and physically inspect the transmission line 
route to check for structural and conductor defects, as well as for conductor clearance problems. 

 Reduction of fuel loads around poles in fire-prone areas will occur by removing vegetation within a 10-
foot radius and treating the area with an herbicide and applying a fire retardant to the base of all poles in 
compliance with corresponding regulations on Agency lands.   

 Conduct pre-construction survey and engineering activities in late spring prior to the presence of fire 
danger.  Roads construction will occur in the fall after the fire danger declines.  Additionally, for any 
construction activities required during times when a fire danger exists, a fire fighting apparatus will be 
deployed in conjunction with construction activities.   

 When working on or around transmission lines on BLM or USFWS lands during fire season, the 
Applicant’s employees and contractors will have approved suppression tools and equipment.  All power-
driven equipment, except portable fire pumps, will be equipped with one fire extinguisher and one long 
handled round point shovel.  In addition, each truck and passenger-carrying vehicle will be equipped with 
a double-bit axe.  In some conditions each internal combustion engine will be equipped with a spark 
arrester. 

 Construction activities will follow industrial fire precaution levels and regulations.  Fire regulations are 
generally effective between April 1 and October 31 and at other times with unusual weather conditions.  
The Applicant will construct the towers and transmission lines to comply with minimum ground 
clearances set forth by state and federal regulators and will clear trees and tall objects to provide adequate 
distance from objects over and under the transmission line.   

 Personal vehicles, sanitary facilities, and work areas will be confined to areas specified in the POD.  For 
construction and prolonged O&M Projects, maintenance equipment, materials, and vehicles will be stored 
at the sites where activities will occur or at specified maintenance yards. 

Noise and Vibration 

 Construction noise will be limited to daytime, weekday hours (e.g., 6 a.m. to 10 p.m.). 

 Noise reduction features (e.g. mufflers and engine shrouds) will be used on all pieces of construction 
equipment and will be no less effective than those originally installed by the manufacturer. 

 Where feasible construction traffic will be routed away from residences. 

 Unnecessary construction vehicle use and idling time will be minimized.  The ability to limit construction 
vehicle idling time is dependent upon the sequence of construction activities and when and where 



APPENDIX A 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

Appendix A-25 

vehicles are needed or staged.  A “common sense” approach to vehicle use will be applied; if a vehicle is 
not required for use immediately or continuously for construction activities, its engine will be shut off.  
(Note: certain equipment, such as large diesel-powered vehicles require extended idling for warm-up and 
repetitive construction tasks.) 

 To the extent possible, construction crews will not conduct pile driving or blasting within 100 feet of 
fragile structures or areas with sensitive uses.  

 To the extent possible, construction equipment will not be operated within 25 feet of fragile structures or 
areas with sensitive uses. 

Hazardous Materials 

 Hazardous materials will not be drained onto the ground or into streams or drainage areas.  Totally 
enclosed containment will be provided for all trash. 

 Secondary containment will be provided for all hazardous materials and waste, including fuel.  Fuel 
stored on site for construction vehicles and equipment would be temporary and would only occur to 
support construction activities.   

 Totally enclosed containment will be provided for all hazardous materials (if needed) and trash.  All 
construction waste including trash, litter, garbage, other solid waste, petroleum products, and other 
potentially hazardous materials will be removed to a disposal facility authorized to accept such materials. 

 Construction sites, material storage yards, and access roads will be kept in an orderly condition 
throughout the construction period.  Refuse and trash, including stakes and flags, will be removed from 
the sites and disposed of in an approved manner.  No construction equipment oil or fuel will be drained on 
the ground.  Oils or chemicals will be hauled to an approved site for disposal.  No open burning of 
construction debris will occur on BLM or USFWS administered lands. 

 The Applicant will also minimize the use of herbicides to control plants, but will undertake a plan to 
control noxious weeds resulting from the construction and operation of the facilities. 

 In the event any pesticides or herbicides will be used on the site, the facility operator will comply with all 
State of Oregon and federal laws and regulations regulating the handling, storage, use, and disposal of 
those pesticides or herbicides.  Pesticides or herbicides will be applied only by the landowner or, upon 
consultation with the landowner, by a professional charged with observance of all regulations governing 
use and selection of herbicides.   

 The Applicant will provide for solid waste disposal at a regulated and licensed landfill.    

 The Applicant will provide BLM and USFWS with a comprehensive list of hazardous materials that will 
be used, stored, transported, or disposed of during activities associated with site construction, operation, 
and maintenance.  The Applicant will develop a hazardous materials management plan which establishes 
inspection procedures for storage, quantity limits, inventory control, use, non-hazardous product 
substitutions, transportation, and disposal of each hazardous material expected to be used on site.  The 
plan will also include an emergency response plan and identify requirements for notices to federal and 
local emergency response authorities. 

 The Applicant will develop a waste management plan for both solid and liquid waste that identifies 
wastes that are expected to be generated at the site.  This plan will address hazardous waste determination 
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procedures, waste storage locations, waste-specific management and disposal requirements, inspection 
procedures, and waste minimization procedures. 

 The Applicant will develop a spill prevention and response plan.  The plan will identify the location of 
stored hazardous wastes and materials, spill prevention measures, training requirements, the appropriate 
spill response actions for each hazardous material or waste, and the locations of spill response kits.  The 
plan will also include a requirement to ensure that spill response kits will be adequately stocked at all 
times and procedures for making timely notification to local, state, and federal authorities.   

 An integrated pest management plan will be developed if pesticides will be used.  The plan will ensure 
that pesticides applications will be within the framework of BLM or USFWS and DOI policies.  Only 
non-persistent, immobile, EPA-registered pesticides will be applied.  Pesticides will be applied in 
accordance with terrestrial and aquatic application permits and labels directions. 

Echanis Wind Energy Project 

Fire Hazards 

 Wind farm facilities will be designed and operated so as to provide reasonable fire protection measures.   

 Each turbine generator and transformer will be constructed on a cleared pad with a 15-foot non-
flammable ground cover perimeter around each turbine base.   

 The Applicant will provide the local Fire District with a copy of the final approved Site Plan which will 
include the identification number for each turbine and the location of any accessory structures.   

 In addition, all wind farm service vehicles assigned to regular maintenance or construction will be 
equipped with a portable fire extinguisher.   

 Conduct pre-construction survey and engineering activities in late spring prior to the presence of fire 
danger.  Road construction will occur in the fall after the fire danger declines.  Additionally, for any 
construction activities required during times when a fire danger exists, a fire fighting apparatus will be 
deployed in conjunction with construction activities.   

 When working on or lands during fire season, the Applicant’s employees and contractors will have 
approved suppression tools and equipment.  All power-driven equipment, except portable fire pumps, will 
be equipped with one fire extinguisher and one long handled round point shovel.  In addition, each truck 
and passenger-carrying vehicle will be equipped with a double-bit axe.  In some conditions each internal 
combustion engine will be equipped with a spark arrester. 

 Construction activities will follow industrial fire precaution levels and regulations.  Fire regulations are 
generally effective between April 1 and October 31 and at other times with unusual weather conditions.   

Hazardous Materials 

 Hazardous materials will not be drained onto the ground or into streams or drainage areas.   

 Totally enclosed containment will be provided for all hazardous materials (if needed) and trash.  All 
construction waste including trash, litter, garbage, other solid waste, petroleum products, and other 
potentially hazardous materials will be removed to a disposal facility authorized to accept such materials. 
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 Construction sites, material storage yards, and access roads will be kept in an orderly condition 
throughout the construction period.  Refuse and trash, including stakes and flags, will be removed from 
the sites and disposed of in an approved manner.  No construction equipment oil or fuel will be drained on 
the ground.  Oils or chemicals will be hauled to an approved site for disposal.  No open burning of 
construction debris will occur on BLM or USFWS administered lands. 

 The Applicant will also minimize the use of herbicides to control plants, but will undertake a plan to 
control noxious weeds resulting from the construction and operation of the facilities. 

 In the event any pesticides or herbicides will be used on the site, the facility operator will comply with all 
State of Oregon and federal laws and regulations regulating the handling, storage, use, and disposal of 
those pesticides or herbicides.  Pesticides or herbicides will be applied only by the landowner or, upon 
consultation with the landowner, by a professional charged with observance of all regulations governing 
use and selection of herbicides.   

 The Applicant will provide for solid waste disposal at a regulated and licensed landfill.   

 On-site maintenance will be limited to activities that will be immediately necessary to keep equipment in 
good working order.  Routine maintenance, such as oil and filter changes, will be performed off site.  
Diesel fuel stored on site will be restocked by commercial vendors as necessary.  On-road vehicles, 
primarily cars and trucks, will be powered by gasoline and refueled at off-site facilities. 

 Careful choice of solvents and cleaning agents will prevent them from meeting the federal or state 
regulatory definition of hazardous wastes.  If a turbine drivetrain were to fail and the components will be 
removed for repair or disposal, all major rebuilding will be done off-site. 

 Tower segments and turbine components being sold as scrap will be temporarily stored on site.  Electrical 
transformers will be immediately removed and available for use in other applications.  In general, this can 
be done without removing the dielectric fields.  Other non-hazardous materials without a salvage value 
will be removed by a licensed hauler and taken to the appropriate disposal facility. 

 Decommissioned turbines and towers will be dismantled and sold for scrap, recycled, or disposed of after 
all hazardous fluids will be removed.  Electronic waste will be recycled or properly disposed of.  
Transformers and electrical control devices will either be reused in other applications or sold as scrap 
after fluid removal.   

 In the event of an industrial contamination from a minor spill or leak, electrical substations and storage 
buildings will be dismantled for inspection and treated as necessary.    

 Fluids drained from the drivetrain during decommissioning and dismantling will be similar in chemical 
composition to spent fuels removed during routine maintenance and will be handled in the same way as 
other comparable wastes.   

 Regulations require spilled material as well as the spill containment material be containerized, properly 
labeled, and briefly stored until it can be hauled off site by a licensed hauler to the appropriate treatment 
or disposal facility.  If the electrolyte fluid from a battery were to spill, the containment may include some 
neutralization materials to stabilize the corrosive acid for prior to transportation.  It is possible that a leak 
from the turbine drivetrain will initially be contained within supporting tower or nacelle and therefore will 
not be classified as release to the environment. 

 The Applicant will develop a hazardous materials management plan which establishes inspection 
procedures for storage, quantity limits, inventory control, use, non-hazardous product substitutions, 
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transportation, and disposal of each hazardous material expected to be used on site.  The plan will also 
include an emergency response plan and identify requirements for notices to federal and local emergency 
response authorities. 

 The Applicant will develop a waste management plan for both solid and liquid waste that identifies 
wastes that will be expected to be generated at the site.  This plan will address hazardous waste 
determination procedures, waste storage locations, waste-specific management and disposal requirements, 
inspection procedures, and waste minimization procedures. 

 The Applicant will develop a spill prevention and response plan.  The plan will identify the location of 
stored hazardous wastes and materials, spill prevention measures, training requirements, the appropriate 
spill response actions for each hazardous material or waste, and the locations of spill response kits.  The 
plan will also include a requirement that spill response kits will be adequately stocked at all times and 
procedures for making timely notification to local, state, and federal authorities.   

 An integrated pest management plan will be developed if pesticides will be used.  The plan will ensure 
that pesticide applications will be within the framework of BLM, USFWS, and DOI policies.  Only 
nonpersistant, immobile, EPA-registered pesticides will be applied.  Pesticides will be applied in 
accordance with terrestrial and aquatic application permits and labels directions. 

 Secondary containment will be provided for all hazardous materials and waste, including fuel.  Fuel 
stored on site for construction vehicles and equipment will be temporary and will only occur to support 
construction and decommissioning activities.  

 In the event of an accident release of hazardous materials or waste into the environment, the Applicant 
will document the event, investigate the root cause, take appropriate corrective actions, and report on the 
characterization of the resulting environmental health or safety effects.  Documentation of the event will 
be provided to BLM and/or USFWS, and other appropriate local, state, and federal agencies. 

Steens Mountain Wilderness Area, Wilderness Study Areas, and Wild and Scenic Rivers 

Project construction and operation effects, namely noise and visual changes, would have temporary and 
permanent effects to the wilderness values of solitude and primitive and unconfined recreation in the Lower 
Stonehouse WSA and High Steens WSA.  The effects to wilderness values in areas affected by noise and 
visual changes would diminish opportunities for primitive and unconfined recreation making it difficult for a 
visitor to find wilderness recreation opportunities and solitude.  To minimize effects to wilderness values, the 
Applicant would comply with the conditions of approval related to visual resources set forth in Exhibit B to 
the Harney County Conditional Use Permit No. 07-14 issued on April 18, 2007, and modified on May 21, 
2008.   

In addition, the Applicant would explore opportunities to notify wilderness users prior to visiting the affected 
Steens Mountain Wilderness Area and Wilderness Study Areas by publication of the construction schedule in 
local media, posting the schedule at administering agency offices, posting the schedule at trailheads or other 
recreation access points to the Steens Mountain Wilderness Area, or other means of reaching visitors.  This 
notification process would alert wilderness users to the potential temporary impacts of presence and sound of 
construction and Project operations on opportunities for experiences of solitude and primitive recreation 
settings, and allow visitor to decide if they want to re-schedule their visit. 
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Figure B-1 Vegetation Data Sources 
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Table B-1 Federal Special-status Plant Species Potentially Occurring in the Project Vicinity 

Species  Status Habitat Description Potential to Occu 

Bastard kentrophyta 

Astragalus tegetarioides 

SC, OR-C Dry pine forests and sagebrush communities at ca 1350-1550 m in the Little Juniper 
Mountain and upper Silvies River, in west central and north Harney County north of 
Burns. (Welsh 1998) 

Reported range of the species is west and north of the Project Area. 
Not expected to occur. 

Crenulate grape fern 

Botrychium crenulatum 

SC, OR-C Scattered locations in eastern Oregon (FNA 1993). Marshes and spring areas; at 
elevations from 3,935 to 8,200 feet.  Harney County (USDA 2010). 

Locations are scattered and species is difficult to locate. Not 
reported along any of the transmission line alternatives or at the 
Echanis site to date, but may be present in Project Area 

Peck's mariposa lily 

Calochortus longebarbatus var. peckii 

SC, OR-C Grassy margins of wet meadows and under pines.  It is found in the Ochoco 
Mountains. Known only from Wheeler and Crook Counties in Oregon (WNHP 1999. 

Reported range of the species is outside the Project Area. Not 
expected to occur. 

Dwarf evening-primrose 

Camissonia pygmaea 

SC, OR-C Sagebrush-steppe in unstable soil or gravel in steep talus, dry washes, banks and 
roadcuts.  Found in eastern Oregon in Gilliam, Grant, Harney, and Wheeler counties. 
(WNHP 1999), 

May occur in the Project Area. 

Slender wild cabbage 

Caulanthus major var. nevadensis 

SC, OR-C Dryish, often rocky slopes, sometimes in shade. Alpin County and southern Modoc 
Plateau in California to northern and western Nevada and southeastern Oregon.  
[Hickman 1993). 

May occur in the Project Area. 

Golden buckwheat 

Eriogonum chrysops 

SC, OR-T Sagebrush communities on gravelly slopes in rhyolitic or basaltic soils, 3,935 to 
4,595 feet.. Occurs in the Skull Creek area of Malheur County (FNA 2005). 

Reported range of the species is outside the Project Area. Not 
expected to occur. 

Crosby’s buckwheat 

Eriogonum crosbyae 

SC, OR-T White tuffaceous volcanic outcrops, flats, washes and slopes in saltbush and 
sagebrush communities. In Oregon, reported only for Guano and Coleman Valleys in 
southern Lake County (FNA 2005). 

Reported range of the species is outside the Project Area. Not 
expected to occur. 

Cusick’s buckwheat 

Eriogonum cusickii 

SC, OR-C Volcanic flats, mixed grassland and sagebrush communities, montane conifer 
woodlands. Fairly common in scattered portions of Deschutes, Harney, Klamath, and 
Lake counties (Mansfield 2000, FNA 2005). 

May occur in the Project Area. 

Prostrate buckwheat 

Eriogonum prociduum 

SC, OR-C Sagebrush, mixed grassland and pinyon juniper communities on volcanic, sandy, or 
gravelly slopes, 4,595 to 8,860 feet (FNA 2005). 

Two subspecies: 

Prostrate buckwheat (Eriogonum prociduum var. prociduum) from Lake and Baker 
Counties in Oregon (FNA 2005). 

Pueblo Mountains wild buckwheat (Eriogonum prociduum var. mystrium).: Oregon 
Canyon, Pueblo, Steens, and Trout Creek mountains of Harney County, Oregon.  

Trout Creek Mountains of Harney County (FNA 2005). 

May occur in the Project Area. 

Green buckwheat 

Eriogonum umbellatum var. glaberrimum 

SC Sandy to gravelly slopes, sagebrush communities, aspen and montane conifer 
woodlands.  Localized and known with certainty from only five locations in the 
Warner Mountains of Lake County, Oregon (FNA 2005). 

Reported range of the species is outside the Project Area. Not 
expected to occur. 

Shelly's ivesia 

Ivesia rhypara var. shellyi 

SC Grows in pockets of boulders and outcrops of pumiceous welded ash-flow tuff rather 
than soil.  Occurs near the border of Harney and Lake Counties, and in Lesley Gulch 
in Malheur County in Oregon. 

Reported range of the species is outside the Project Area Not 
expected to occur. 
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Table B-1 Federal Special-status Plant Species Potentially Occurring in the Project Vicinity 

Species  Status Habitat Description Potential to Occu 

Disappearing monkeyflower 

Mimulus evanescens 

SC, OR-C Ecotone between the edge of the sagebrush-juniper shrub zone, and the semi-
aquatic sedges near the water, along intermittent streams, or near the edges of small 
lakes and ponds, below 5,580 feet (BLM 2010, Mansfield 2000). 

May occur in the Project Area. 

Playa phacelia 

Phacelia inundata 

SC, BLM-S Southeastern Oregon (Cronquist, et al., 1984; Mansfield 2000.) on alkali flats and on 
the margins of fluctuating lakes, sinks, and playas, 4,800 – 6,400 feet (Cronquist, et 
al., 1984). 

May occur in the Project Area. 

Williams combleaf 

Polyctenium williamsiae 

SC Oregon (CNPS 2010). Playas, alkali marshes, and vernal pools perched over 
siliceous volcanic bedrock, 4,215 to 8,935 feet (CDFG 2010 

Range extends into southestern Oregon. May occur in the Project 
Area. 

Columbia yellow cress 

Rorippa columbiae 

BLM-S, OR-C Occurs near many types of water bodies, including the Columbia River, intermittent 
snow-fed streams, permanent lakes, snow-fed lakes, internally-drained lakes, wet 
meadows, irrigation ditches and roadside ditches moist locations along ponds, lakes, 
streams, and ditches (Holmgren, et al., 2005). 

Found on the Malheur Lake shoreline in the vicinity of the project, 
but not reported from the project area. Could occur along streams or 
wet meadows in the project area. 

Biennial stanleya 

Stanleya confertiflora 

SC Endemic to lower confines of Snake River Canyon and adjacent slopes in Oregon. 
Barren clay slopes in sagebrush communities, heavy clay flats, loose soil mounds, 
dry sandy grounds, alkaline meadows and flats; of conservation concern; 1,970 to -
4,925 feet; Baker, Harney, and Malheur Counties in Oregon (FNA 2010). 

Reported range of the species is outside the Project Area and 
generally below the project elevations. Not expected to occur. 

Malheur wire-lettuce 

Stephanomeria malheurensis 

FE, OR-E Known only from the top of a dry, broad hill on volcanic soil intermixed with layers of 
limestone in the high desert of the northern portion of the Great Basin, located in an 
area south of Burns, Oregon. (ODA 2009a) 

No critical habitat in the Project Area.  Reported range of the 
species is outside the project area. Not expected to occur. 

Howell’s spectacular thelypody 

Thelypodium howellii ssp. spectabilis 

SC, OR-E Moist alkaline meadow habitats, within a fairly narrow elevation range of 3281 to 
3,610 ft.  Restricted to the Willow Creek Valley in Malheur County. (ODA 2009a) 

Reported range of the species is outside the Project Area and below 
the project elevations. Not expected to occur. 

Leiberg's Clover  

Trifolium leibergii 

SC, OR-C Grows on a distinct habitat characterized by a thin, gravelly soil layer consisting of 
decomposing volcanic ash. In Oregon, restricted to an area that ranges 2 miles on 
either side of the Middle Fork of the Malheur River and continues for approximately 
10 miles (CPC 2010). 

Reported range of the species is outside the Project Area. Not 
expected to occur. 

Key:  FE = Federally listed as endangered; SC = Federal Species of Concern; S = BLM Oregon Sensitive Species, OR-E = state-listed as endangered, OR-T = state-listed as threatened, OR-C = state candidate for listing 
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Table B-2 Synonyms for Scientific and Common Names Used for Plants in the EIS 

Scientific Name Common Name Synonyms: Scientific Name Synonyms: Common Name 

Achillea millefolium Common Yarrow  Yarrow 

Achnatherum spp. Needlegrasses   

Acnatherum sp. Needlegrass   

Acroptilon repens Russian Knapweed   

Agastache spp. Horsemint   

Agropyron cristatum Crested Wheatgrass   

Agrostis stolonifera Creeping Bentgrass   

Aleopecurus pratensis Meadow Foxtail   

Alnus incana Mountain Alder   

Amelanchier sp. Serviceberry   

Antennaria spp. Pussytoes   

Arenaria spp. Sandwort   

Arrhenatherum elatius Tall Oatgrass   

Artemisia arbuscula Low Sagebrush   

Artemisia cana Silver Sagebrush   

Artemisia nova Black Sagebrush  Black Sage 

Artemisia rigida Rigid Sagebrush   

Artemisia spinescens Budsage   

Artemisia tridentata Big Sagebrush   

Artemisia tridentata ssp. vaseyana Mountain Big Sagebrush   

Artemisia tripartita Three-Tip Sage   

Artemisia. tridentata ssp. 
wyomingensis 

Wyoming Big Sagebrush   

Aster spp. Aster   

Atriplex confertifolia Shadscale   

Atriplex nuttallii Saltbush   

Balsamorhiza serrata Serrate Balsamroot   

Betula occidentalis Water Birch   

Botrychium crenulatum Crenulate Grape Fern   

Bromus carinatus California Brome Includes Bromus Marginatus Mountain Brome 

Bromus spp. Perennial Bromes   

Bromus tectorum Cheatgrass   

Calamagrostis rubescens Pinegrass   

Camissonia pygmaea Dwarf Evening-Primrose   

Cardaria draba Whitetop Lepidium Draba Hoary Cress 

Carduus nutans Musk Thistle   

Carex atherodes Wheat Sedge   

Carex nebrascensis Nebraska Sedge   

Carex spp. Sedges   
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Table B-2 Synonyms for Scientific and Common Names Used for Plants in the EIS 

Scientific Name Common Name Synonyms: Scientific Name Synonyms: Common Name 

Castilleja spp. Paintbrushes   

Caulanthus major var. nevadensis Slender Wild Cabbage   

Ceanothus velutinus var. velutinus Snowbrush Ceanothus   

Centaurea biebersteinii Spotted Knapweed Centaurea Stoebe, C. Maculosa  

Centaurea diffusa Diffuse Knapweed   

Centaurea solstitialis Yellow Starthistle   

Cercocarpus ledifolius Curl-Leaf Mountain Mahogany  Curl-Leaf Mahogany 

Chondrilla juncea Rush Skeleton Weed   

Cirsium arvense Canada Thistle   

Cirsium vulgare Bull Thistle   

Convolvulus arvensis Field Bindweed   Morning Glory 

Crepis spp. Hawksbeards   

Cyperus sp. Flatsedge   

Danthonia unispicata Onespike Oatgrass   

Distichlis spicata Saltgrass   

Eleocharis palustris Common Spikerush   

Eleocharis quinqueflora Few-Flower Spikerush   

Elymus glaucous Blue Wildrye   

Elytrigia spp. Wheatgrasses   

Ephedra viridis Mormon Tea   

Ericameria nauseosa Common Rabbitbrush Chrysothamnus Nauseosus 
Rubber Rabbitbrush, Gray 
Rabbitbrush, Grey Rabbitbrush 

Ericameria viscidiflora Green Rabbitbrush Chrysothamnus Viscidiflorus Yellow Rabbitbrush 

Eriogonum chrysops Golden Buckwheat   

Eriogonum crosbyae Crosby's Buckwheat   

Eriogonum cusickii Cusick’s Buckwheat   

Eriogonum prociduum Prostrate Buckwheat   

Euphorbia esula Leafy Spurge   

Festuca arundinacea Tall Fescue   

Festuca idahoensis Idaho Fescue   

Galium spp. Bedstraw   

Grayia spinosa Hopsage   

Halogeton glomeratus Halogeton   

Hypericum perforatum St John’s Wort   

Juncus balticus Baltic Rush   

Juncus spp. Rushes   

Juniperus occidentalis Western Juniper   

Kochia americana Red Sage  Greenmolly 

Kochia scoparia Kochia   
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Table B-2 Synonyms for Scientific and Common Names Used for Plants in the EIS 

Scientific Name Common Name Synonyms: Scientific Name Synonyms: Common Name 

Koeleria macrantha Prairie Junegrass Koeleria Cristata  

Krascheninnikovia lanata Winterfat Erotia Lanata  

Lactuca serriola Prickly Lettuce   

Lepidium latifolium Perennial Pepperweed   

Lepidium spp. Pepperweeds   

Lewisia rediviva Oregon Bitterroot   

Linaria genistifolia ssp. dalmatica Dalmatian Toadflax Linaria Dalmatica  

Lomatium cous Cous  Cous Biscuit-Root 

Lomatium spp. Lomatiums  
Desert Parsleys, Desert Parsleys, 
Biscuit-Roots 

Lupinus spp. Lupines   

Lythrum salicaria Purple Loosestrife   

Medicago lupulina Black Medic   

Medicago sativa Alfalfa   

Mimulus evanescens Disappearing Monkeyflower   

Myriophyllum spp. Watermilfoil   

Onopordum acanthium Scotch Thistle   

Osmorhiza spp. Sweet Cicely   

Penstemon pratensis Western Whiteflower Beardtongue   

Perideridia gairdneri ssp. borealis Common Yampah   

Phacelia inundata Playa Phacelia   

Poa bulbosa Bulbous Bluegrass   

Poa pratensis Kentucky Bluegrass   

Poa secunda Sandberg’s Bluegrass  Sandberg Bluegrass 

Polyctenium williamsiae Williams Combleaf   

Populus balsamifera ssp. trichocarpa Black Cottonwood   

Populus tremuloides Quaking Aspen   

Potamogeton spp. Pondweed   

Pseudoroegneria spicata Bluebunch Wheatgrass Agropyron Spicatum  

Purshia tridentata Antelope Bitterbrush   

Ranunculus flammula Creeping Buttercup   

Ribes cereum Wax Currant   

Rorippa columbiae Columbia Yellow Cress   

Rudbeckia spp. Coneflower   

Salix scouleriana Scouler’s Willow   

Salix spp. Willow   

Salvia aethiops Mediterranean Sage   

Sambucus nigra Elderberry   

Sarcobatus vermiculatus Black Greasewood   
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Table B-2 Synonyms for Scientific and Common Names Used for Plants in the EIS 

Scientific Name Common Name Synonyms: Scientific Name Synonyms: Common Name 

Senecio jacobaea Tansy Ragwort    

Senecio spp. Senecio   

Sisymbrium altissimum Tall Tumble Mustard   

Sitanion hystrix Bottlebrush Squirreltail   

Symphoricarpos sp. Snowberry   

Taeniatherum caput-medusae Medusahead Rye   

Thalictrum spp. Meadowrue   

Tribulus terrestris Puncturevine   

Valeriana spp. Valerian   
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Table B-3 Crosswalk Table for Vegetation Types from Three Data Sources 

EIS Category NWC1 BLM2 ESLF-ORVEG3 

Agriculture Agriculture - Hay Field  Cultivated Crops 

Agriculture Agriculture - Hay Field Crested Wheatgrass Pasture/Hay 

Big Sagebrush Steppe Big Sagebrush Steppe Big Sagebrush Steppe Sagebrush Shrublands and Steppe 

Big Sagebrush Steppe Big Sagebrush Steppe Big Sagebrush/Annual Grassland  

Big Sagebrush Steppe Big Sagebrush Steppe Big Sagebrush/Crested Wheatgrass  

Big Sagebrush Steppe Big Sagebrush Steppe Big Sagebrush/Perennial Grassland  

Big Sagebrush Steppe Big Sagebrush Steppe Mountain Big Sagebrush/Grassland  

Disturbed/Developed Disturbed/Developed Disturbed/Developed Rural Residential 

Disturbed/Developed Disturbed/Developed  Suburban 

Dwarf Shrub-Steppe Dwarf Shrub-Steppe Low Sagebrush/Grassland  

Escarpment/Talus Escarpment/Talus   

Exotic Annual Grassland Exotic Annual Grassland Exotic Annual Grassland Exotics 

Native Grassland Native Grassland Native Grassland Columbia Basin Grasslands and 
Prairie 

Juniper Woodland Juniper Woodland Juniper/Big Sagebrush  

Juniper Woodland Juniper Woodland Juniper/Low Sagebrush  

Lake/Pond Lake/Pond   

Riparian Meadow Riparian Meadow   

Riparian Shrub-Woodland Riparian Shrub-Woodland  Montane Riparian Forests and 
Shrublands 

Salt Desert Shrub  Salt Desert Shrub/Grassland Salt Desert Scrub 

Alpine and Subalpine   Alpine and Subalpine Habitats 

Deserts, Playas and Ash Beds   Deserts, Playas and Ash Beds 

Marshes, Bogs and Emergent 
Wetlands 

  Marshes, Bogs and Emergent 
Wetlands 

Lava Flows   Lava Flows 

Quaking Aspen  Quaking Aspen  

Rabbitbrush Steppe  Rabbitbrush/Grassland  

1  WNC = Northwest Wildlife Consultants (2010a) 

2  BLM = Bureau of Land Management (2003) 

3  ESLF-ORVEG = Oregon Natural Heritage Information Center (2008) 
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ELECTRICAL EFFECTS FROM THE NORTH STEENS 

TRANSMISSION LINE PROJECT 

1.0 Introduction 

The Echanis Wind Energy Project is proposing to build an approximately 12-mile (mi.) (19.3-kilometer 
[km]) 230-kilovolt (kV) double-circuit transmission line in Harney County, Oregon from the proposed 
Echanis Wind Energy Project substation to an interconnection station adjacent to an existing Harney 
Electric Cooperative 115-kV transmission line. The proposed line is designated the North Steens 
transmission line. It would be built on new right-of-way entirely within the state of Oregon.  Initially the 
line would be operated at 115-kV. Successive phases of the project would see one side of the line 
energized at 230 kV and then the other.  

The purpose of this report is to describe and quantify the electrical effects of all potential phases of the 
proposed North Steens transmission line project.  These effects include the following:   

 the levels of 60-hertz (Hz; cycles per second) electric and magnetic fields (EMF) at 3.28 feet (ft.) 
or 1 meter (m) above the ground, 

 the effects associated with those fields,  

 the levels of audible noise produced by the line, and 

 electromagnetic interference associated with the line. 

Electrical effects occur near all transmission lines, including existing 115- and 230-kV lines in Oregon. 
Levels of these quantities for the proposed line are computed and compared with those from existing 
lines in Oregon.   

The line would be constructed on double-circuit steel-pole towers. Initially, a single circuit (three 
conductors) will be installed on one side of the tower (Phase I). Future plans call for a second line 
operating at 230 kV to placed on the other side of the tower (Phase II). Finally, the Phase I 115-kV line 
could be upgraded to 230-kV operation (Phase III). Implementation of Phases II and III would be 
contingent on the upgrade of existing transmission lines in the area to 230-kV operation.  

Two alternative routes are being considered for the proposed line – the West Route and the North Route. 
Both of these routes would entail construction on new right-of-way with no existing parallel high-voltage 
transmission lines. For the purposes of assessing electrical effects, both routing alternatives are 
equivalent, since the line design and operating characteristics would be the same for both. Thus, the three 
configurations of interest for this report are the proposed line design with the operational characteristics 
of Phases I, II and III.  There are no electrical effects associated with the no-action (no-build) alternative 
that can be compared with the action of constructing the proposed transmission line.  

The voltage on the conductors of transmission lines generates an electric field in the space between the 
conductors and the ground. The electric field is calculated or measured in units of volts-per-meter (V/m) 
or kilovolts-per-meter (kV/m) at a height of 3.28 ft. (1 m) above the ground.  The electric current flowing 
in the conductors of the transmission line generates a magnetic field in the air and earth near the 
transmission line; current is expressed in units of amperes (A). The magnetic field is expressed in 
milligauss (mG), and is also usually measured or calculated at a height of 3.28 ft. (1 m) above the ground. 
The relatively high electric field at the surface of the conductors causes the phenomenon of corona. 
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Corona is the electrical breakdown or ionization of air in very strong electric fields, and is the source of 
audible noise, electromagnetic radiation, and sometimes visible light. 

To quantify EMF levels along the route, the electric and magnetic fields from the proposed transmission 
line were calculated using the BPA Corona and Field Effects Program (USDOE, undated).  In this 
program, the calculation of 60-Hz fields uses standard superposition techniques for vector fields from 
several line sources:  in this case, the line sources are transmission-line conductors. (Vector fields have 
both magnitude and direction: these must be taken into account when combining fields from different 
sources.)  Important input parameters to the computer program are voltage, current, and geometric 
configuration of the line. The transmission-line conductors are assumed to be straight, parallel to each 
other, and located above and parallel to an infinite flat ground plane. Although such conditions do not 
occur under real lines because of conductor sag and variable terrain, the validity and limitations of 
calculations using these assumptions have been well verified by comparisons with measurements. This 
approach was used to estimate fields for the proposed North Steens line, where minimum clearances were 
assumed to provide worst-case (highest) estimates for the fields. 

Electric fields are calculated using an imaging method. Fields from the conductors and their images in 
the ground plane are superimposed with the proper magnitude and phase to produce the total field at a 
selected location.  

The total magnetic field is calculated from the vector summation of the fields from currents in all the 
transmission-line conductors. Balanced (equal) currents are assumed for each three-phase circuit; the 
contribution of induced image currents in the conductive earth is not included. Estimates of peak and 
average currents were estimated by the Echanis Wind Energy Project engineering team for years when 
the various phases of the project would be operational.  

Electric and magnetic fields for the proposed line were calculated at the standard height (3.28 ft. or 1 m) 
above the ground (IEEE, 1994). Calculations were performed out to 300 ft. (91 m) from the centerline of 
the existing corridor. The validity and limitations of such calculations have been well verified by 
measurements. Because maximum voltage, maximum current, and minimum conductor height above-
ground are used, the calculated maximum or peak values given here represent worst-case 

conditions:  i.e., the calculated fields are higher than they would be in practice. Such worst-case 
conditions would seldom occur. Fields were also calculated for more typical or average conditions of 
average clearance along a span, average voltage and average current to characterized the fields expected 
along the entire line over a year. 

The corona performance of the proposed line was also predicted using the BPA Corona and Field Effects 
Program (USDOE, undated). Corona performance is calculated using empirical equations that have been 
developed over several years from the results of measurements on numerous high-voltage lines (Chartier 
and Stearns, 1981; Chartier, 1983). The validity of this approach for corona-generated audible noise has 
been demonstrated through comparisons with measurements on other lines all over the United States 
(IEEE Committee Report, 1982). The accuracy of this method for predicting corona-generated radio and 
television interference from transmission lines has also been established (Olsen et al., 1992).  Important 
input parameters to the computer program are voltage, current, conductor size, and geometric 
configuration of the line.  

Corona is a highly variable phenomenon that depends on conditions along a length of line. Predictions of 
the levels of corona effects are reported in statistical terms to account for this variability. Calculations of 
audible noise and electromagnetic interference levels were made under conditions of an estimated 
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average operating voltages of 121.7 and 241.5 kV and with the average line height along a span of 
38.4 ft. (11.7 m).  

Levels of audible noise, radio interference, and television interference are predicted for both fair and foul 
weather; however, corona is basically a foul-weather phenomenon.  Wet conductors can occur during 
periods of rain, fog, snow, or icing. In the Harney County area of the proposed route, such conditions are 
expected to occur about 7% of the time during a year based on hourly precipitation records from Burns, 
Oregon during 2006 – 2008 (NOAA, 2010). Corona activity also increases with altitude. For purposes of 
evaluating corona effects from the proposed line, an altitude of 4500 ft. (1370 m) was assumed based on 
discussions with members of the project engineering team. 

Both of the proposed alternative routes will traverse arid pasture and range land that is sparsely 
populated.  With the exception of five residences along the North Route, all residences will be greater 
than 550 feet (170 m) from the line. The closest residences along the North Route are 75, 200, and 400 
feet (23, 60, and 122 m) from the line, with three houses at the 200-foot distance.  

2.0 Physical Description 

2.1 Proposed Line 

Initially, the proposed transmission line would be a three-phase, single-circuit line placed on mostly 
tubular steel double-circuit structures (Figure 1).  At some locations where the line(s) change direction, 
the conductors for each line would be placed on separate single poles (Figure 2). The field and corona 
effects at these points would be very similar to those near the double circuit towers.  Only the effects 
from the double circuit tower configurations are presented here.  

The double-circuit towers would have two sets of three phases arranged vertically on either side of the 
structure. Each set of phase wires comprises a circuit. Voltage and current waves are displaced by 120° 
in time (one-third of a cycle) on each electrical phase. The maximum phase-to-phase voltage would be 
121.7 kV for the 115-kV circuit and 241.5 for the 230-kV circuits. These maximum values were also 
assumed to be the average voltages, since estimates of the average voltage were not available.  

Initially the single 115-kV line would carry the electrical output load from Phase I of the project. The 
peak load for this condition would be 104 megawatts (MW), corresponding to 500 A for 115-kV 
operation.  The Phase II 230-kV line would carry a projected peak load of 416 MW from future 
expansion of the Echanis Wind Energy Project.  This load would correspond to a peak current of 1000 A 
for 230-kV operation.  Upgrading the initial 115-kV circuit to 230-kV (Phase III) would decrease the 
peak current on that circuit to 261 A.  

The projected load factor for the North Steens Transmission Line Project is 0.35 (average load = peak 
load x load factor). Thus, the average currents on each circuit would be 35 percent of the maximum 
values. The Echanis engineering team provided the physical and operating characteristics of the proposed 
line. 

The physical dimensions for the proposed double circuit line configuration are shown in Figure 2, and 
summarized in Table 2. The electrical characteristics of the 115-kV and 230-kV lines in Phases I, II and 
III are shown in Table 3.  Each phase of the proposed lines would have one 1.545-inch (in.) (3.9-
centimeter [cm]) diameter conductor.  
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The horizontal spacing between conductors of the two circuits would be 24.0 ft. (7.3 m). The vertical 
spacing between the conductor positions would be 16.0 ft. (4.9 m). The spacing between conductor 
locations would vary slightly where special towers are used, such as at angle points along the line.  Short 
sections of the proposed line where conductor locations would change, such as upon entry to a 
interconnection station or substation, were not analyzed. 

Minimum conductor-to-ground clearance would be 32.25 ft. (9.8 m) at a conductor temperature of 50°C; 
clearances above ground could be greater under normal operating temperatures. The average clearance 
above ground along a span would be approximately 38.5 ft. (11.7 m); this value was used for average 
field and corona calculations. At road crossings, the ground clearance would be at least 32.25 ft. (9.8 m). 
The final design of the proposed line could entail larger clearances. The right-of-way width for the 
proposed line would be 150 ft. (45.7 m).  

The results reported here for fields and corona effects assume that the electrical phasing of the two 
circuits would be such as to place different electrical phases on the lower conductors of the two circuits 
as well as on the upper conductors of each circuit.  This phasing configuration tends to minimize the 
electric and magnetic fields at ground level.  

2.2 Existing Lines 

The proposed 230-kV line would be built on new right-of-way.  There are no existing transmission lines 
parallel to the proposed routes. Consequently, no existing transmission lines are included in the analysis 
of electrical effects. 

3.0 Electric Field 

3.1 Basic Concepts 

An electric field is said to exist in a region of space if an electrical charge, at rest in that space, 
experiences a force of electrical origin (i.e., electric fields cause free charges to move).  Electric field is a 
vector quantity: that is, it has both magnitude and direction.  The direction corresponds to the direction 
that a positive charge would move in the field. Sources of electric fields are unbalanced electrical charges 
(positive or negative) and time-varying magnetic fields. Transmission lines, distribution lines, house 
wiring, and appliances generate electric fields in their vicinity because of unbalanced electrical charge on 
energized conductors. The unbalanced charge is associated with the voltage on the energized system. On 
the power system in North America, the voltage and charge on the energized conductors are cyclic (plus 
to minus to plus) at a rate of 60 times per second.  This changing voltage results in electric fields near 
sources that are also time-varying at a frequency of 60 hertz (Hz; a frequency unit equivalent to cycles 
per second).  

As noted earlier, electric fields are expressed in units of volts per meter (V/m) or kilovolts (thousands of 
volts) per meter (kV/m). Electric- and magnetic-field magnitudes in this report are expressed in root-
mean-square (rms) units. For sinusoidal waves, the rms amplitude is given as the peak amplitude divided 
by the square root of two. 

The spatial uniformity of an electric field depends on the source of the field and the distance from that 
source. On the ground, under a transmission line, the electric field is nearly constant in magnitude and 
direction over distances of several feet (1 meter). However, close to transmission- or distribution-line 
conductors, the field decreases rapidly with distance from the conductors. Similarly, near small sources 
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such as appliances, the field is not uniform and falls off even more rapidly with distance from the device. 
If an energized conductor (source) is inside a grounded conducting enclosure, then the electric field 
outside the enclosure is zero, and the source is said to be shielded. 

Electric fields interact with the charges in all matter, including living systems. When a conducting object, 
such as a vehicle or person, is located in a time-varying electric field near a transmission line, the 
external electric field exerts forces on the charges in the object, and electric fields and currents are 
induced in the object. If the object is grounded, then the total current induced in the body (the "short-
circuit current") flows to earth. The distribution of the currents within, say, the human body, depends on 
the electrical conductivities of various parts of the body:  for example, muscle and blood have higher 
conductivity than bone and would therefore experience higher currents. 

At the boundary surface between air and the conducting object, the field both in the air and perpendicular 
to the conductor surface is much, much larger than the field in the conductor itself. For example, the 
average surface field on a human standing in a 10 kV/m field is 27 kV/m; the internal fields in the body 
are much smaller:  approximately 0.008 V/m in the torso and 0.45 V/m in the ankles.  

3.2 Transmission-line Electric Fields 

The electric field created by a high-voltage transmission line extends from the energized conductors to 
other conducting objects such as the ground, towers, vegetation, buildings, vehicles, and people. The 
calculated strength of the electric field at a height of 3.28 ft. (1 m) above an unvegetated, flat earth is 
frequently used to describe the electric field under straight, parallel transmission lines. The most 
important transmission-line parameters that determine the electric field at a 1-m height are conductor 
height above ground and line voltage. 

Calculations of electric fields from transmission lines are performed with computer programs based on 
well-known physical principles (cf., Deno and Zaffanella, 1982). The calculated values under these 
conditions represent an ideal situation. When practical conditions approach this ideal model, 
measurements and calculations agree. Often, however, conditions are far from ideal because of variable 
terrain and vegetation. In these cases, fields are calculated for ideal conditions, with the lowest conductor 
clearances to provide upper bounds on the electric field under the transmission lines. With the use of 
more complex models or empirical results, it is also possible to account accurately for variations in 
conductor height, topography, and changes in line direction. Because the fields from different sources 
add vectorially, it is possible to compute the fields from several different lines if the electrical 
and geometrical properties of the lines are known. However, in general, electric fields near transmission 
lines with vegetation below are highly complex and cannot be calculated. Measured fields in such 
situations are highly variable. 

For evaluation of EMF from transmission lines, the fields must be calculated for a specific line condition. 
The NESC states the condition for evaluating electric-field-induced short-circuit current for lines with 
voltage above 98 kV, line-to-ground, as follows:  conductors are at a minimum clearance from ground 
corresponding to a conductor temperature of 122°F (50°C), and at a maximum voltage (IEEE, 2002). 
Echanis has supplied the information for calculating electric and magnetic fields from the proposed 
transmission line: the maximum operating voltage, the estimated peak currents, and the minimum 
conductor clearances.  

There are standard techniques for measuring transmission-line electric fields (IEEE, 1994). Provided that 
the conditions at a measurement site closely approximate those of the ideal situation assumed for 
calculations, measurements of electric fields agree well with the calculated values. If the ideal conditions 
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are not approximated, the measured field can differ substantially from calculated values. Usually the 
actual electric field at ground level is reduced from the calculated values by various common objects that 
act as shields. 

Maximum or peak field values occur over a small area at midspan, where conductors are closest to 
the ground. As the location of an electric-field profile approaches a tower, the conductor clearance 
increases, and the peak field decreases. A grounded tower will reduce the electric field considerably, by 
shielding.  

For traditional transmission lines, such as the proposed line, where the right-of-way extends laterally well 
beyond the conductors, electric fields at the edge of the right-of-way are not as sensitive as the peak field 
to conductor height. Computed values at the edge of the right-of-way for any line height are fairly 
representative of what can be expected all along the transmission-line corridor. However, the presence of 
vegetation on and at the edge of the right-of-way will reduce actual electric-field levels below calculated 
values.  

3.3 Calculated Values of Electric Fields 

Table 2 shows the calculated maximum and average values of electric field at 3.28 ft. (1 m) above ground 
for the proposed North Steens transmission lines operated at maximum voltages. The peak value on the 
right-of-way and the value at the edge of the right-of-way are given for the proposed lines at minimum 
conductor clearance and at the estimated average clearance over a span. Figure 2 shows lateral profiles 
for the electric field from the proposed line at the minimum (32.25 ft.) and average (38.4 ft.) line heights.  

The calculated peak electric field expected on the right-of-way of the proposed Phase I line is 1.3 kV/m. 
During Phases II and III, the peak electric fields on the right-of-way will increase to 2.1 and 1.8 kV/m, 
respectively. For average clearance, the peak field for Phase I would be 1.0 kV/m and for Phases II and 
III it would be 1.5 kV/m or less. As shown in Figure 2, the peak values would be present only at locations 
directly under the  line, near mid-span, where the conductors are at the minimum clearance. The 
conditions of minimum conductor clearance at maximum current and maximum voltage occur very 
infrequently. The calculated peak levels are rarely reached under real-life conditions, because the actual 
line height is generally above the minimum value used in the computer model, because the actual voltage 
is below the maximum value used in the model, and because vegetation within and near the edge of the 
right-of-way tends to shield the field at ground level. Maximum electric fields on existing 230-kV 
corridors are typically 2.5 to 3 kV/m.  On 500-kV transmission line corridors, the maximum electric 
fields range from 7 to 9 kV/m. 

The largest value expected at the edge of the right-of-way with 230-kV operation would be about 
0.1 kV/m, occurring for average conductor heights. Fields with the edge of the right-of-way adjacent to a 
115-kV line (Phases I and II) are less than this as shown in Table 2 and Figure 2.  

3.4 Environmental Electric Fields  

The electric fields associated with the North Steens transmission line can be compared with those found 
in other environments. Sources of 60-Hz electric (and magnetic) fields exist everywhere electricity is 
used; levels of these fields in the modern environment vary over a wide range. Electric-field levels 
associated with the use of electrical energy are orders of magnitude greater than naturally occurring 60-
Hz fields of about 0.0001 V/m, which stem from atmospheric and extraterrestrial sources. 
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Electric fields in outdoor, publicly accessible places range from less than 1 V/m to 12 kV/m; the large 
fields exist close to high-voltage transmission lines of 230 kV or higher. In remote areas without 
electrical service, 60-Hz field levels can be much lower than 1 V/m. Electric fields in home and work 
environments generally are not spatially uniform like those of transmission lines; therefore, care must be 
taken when making comparisons between fields from different sources such as appliances and electric 
lines. In addition, fields from all sources can be strongly modified by the presence of conducting objects. 
However, it is helpful to know the levels of electric fields generated in domestic and office environments 
in order to compare commonly experienced field levels with those near transmission lines. 

Numerous measurements of residential electric fields have been reported for various parts of the United 
States, Canada, and Europe. Although there have been no large studies of residential electric fields, 
sufficient data are available to indicate field levels and characteristics. Measurements of domestic 60-Hz 
electric fields indicate that levels are highly variable and source-dependent. Electric-field levels are not 
easily predicted because walls and other objects act as shields, because conducting objects perturb the 
field, and because homes contain numerous localized sources. Internal sources (wiring, fixtures, and 
appliances) seem to predominate in producing electric fields inside houses. Average measured electric 
fields in residences are generally in the range of 5 to 20 V/m. In a large occupational exposure 
monitoring project that included electric-field measurements at homes, average exposures for all groups 
away from work were generally less than 10 V/m (Bracken, 1990). 

Electric fields from household appliances are localized and decrease rapidly with distance from the 
source. Local electric fields measured at 1 ft. (0.3 m) from small household appliances are typically in 
the range of 30 to 60 V/m. In a survey, reported by Deno and Zaffanella (1982), field measurements at a 
1-ft. (0.3-m) distance from common domestic and workshop sources were found to range from 3 to 70 
V/m. The localized fields from appliances are not uniform, and care should be taken in comparing them 
with transmission-line fields. 

Electric blankets can generate higher localized electric fields. Sheppard and Eisenbud (1977) reported 
fields of 250 V/m at a distance of approximately 1 ft. (0.3 m). Florig et al. (1987) carried out extensive 
empirical and theoretical analysis of electric-field exposure from electric blankets and presented results 
in terms of uniform equivalent fields such as those near transmission lines. Depending on what parameter 
was chosen to represent intensity of exposure and the grounding status of the subject, the equivalent 
vertical 60-Hz electric-field exposure ranged from 20 to over 3500 V/m. The largest equivalent field 
corresponds to the measured field on the chest with the blanket-user grounded. The average field on the 
chest of an ungrounded blanket-user yields an equivalent vertical field of 960 V/m. As manufacturers 
have become aware of the controversy surrounding EMF exposures, electric blankets have been 
redesigned to reduce magnetic fields. However, electric fields from these ―low field‖ blankets are still 
comparable with those from older designs (Bassen et al., 1991).  

Generally, people in occupations not directly related to high-voltage equipment are exposed to electric 
fields comparable with those of residential exposures. For example, the average electric field measured in 
14 commercial and retail locations in rural Wisconsin and Michigan was 4.8 V/m (ITT Research 
Institute, 1984). Median electric field was about 3.4 V/m. These values are about one-third the values in 
residences reported in the same study. Electric-field levels in public buildings such as shops, offices, and 
malls appear to be comparable with levels in residences. 

In a survey of 1,882 volunteers from utilities, electric-field exposures were measured for 2,082 work days 
and 657 non-work days (Bracken, 1990). Electric-field exposures for occupations other than those 
directly related to high-voltage equipment were equivalent to those for non-work exposure. 
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Thus, except for the relatively few occupations where high-voltage sources are prevalent, electric fields 
encountered in the workplace are probably similar to those of residential exposures. Even in electric-
utility occupations where high field sources are present, exposures to high fields are limited on average 
to minutes per day. 

Electric fields found in publicly accessible areas near high-voltage transmission lines can typically range 
up to 3 kV/m for 230-kV lines, to 10 kV/m for 500-kV lines, and to 12 kV/m for 765-kV lines. Although 
these peak levels are considerably higher than the levels found in other public areas, they are present only 
in limited areas on rights-of-way. 

The calculated electric fields for the proposed North Steens transmission line are consistent with the 
levels reported for other 230-kV transmission lines in Oregon, Washington, and elsewhere. The 
calculated electric fields on the right-of-way of the proposed transmission line are generally much higher 
than levels normally encountered in residences and offices.  

4.0 Magnetic Field  

4.1  Basic Concepts 

Magnetic fields can be characterized by the force they exert on a moving charge or on an electrical 
current. As with the electric field, the magnetic field is a vector quantity characterized by both magnitude 
and direction. Electrical currents generate magnetic fields. In the case of transmission lines, distribution 
lines, house wiring, and appliances, the 60-Hz electric current flowing in the conductors generates a time-
varying, 60-Hz magnetic field in the vicinity of these sources. The strength of a magnetic field is 
measured in terms of magnetic lines of force per unit area, or magnetic flux density. The term ―magnetic 
field,‖ as used here, is synonymous with magnetic flux density and is expressed in units of Gauss (G) or 
milligauss (mG). 

The uniformity of a magnetic field depends on the nature and proximity of the source, just as the 
uniformity of an electric field does. Transmission-line-generated magnetic fields are quite uniform over 
horizontal and vertical distances of several feet near the ground. However, for small sources such as 
appliances, the magnetic field decreases rapidly over distances comparable with the size of the device.  

The interaction of a time-varying magnetic field with conducting objects results in induced electric field 
and currents in the object. A changing magnetic field through an area generates a voltage around any 
conducting loop enclosing the area (Faraday's law). This is the physical basis for the operation of an 
electrical transformer. For a time-varying sinusoidal magnetic field, the magnitude of the induced voltage 
around the loop is proportional to the area of the loop, the frequency of the field, and the magnitude of 
the field. The induced voltage around the loop results in an induced electric field and current flow in the 
loop material. The induced current that flows in the loop depends on the conductivity of the loop.  

4.2 Transmission-line Magnetic Fields 

The magnetic field generated by currents on transmission-line conductors extends from the conductors 
through the air and into the ground. The magnitude of the field at a height of 3.28 ft. (1 m) is frequently 
used to describe the magnetic field under transmission lines. Because the magnetic field is not affected 
by non-ferrous materials, the field is not influenced by normal objects on the ground under the line. The 
direction of the maximum field varies with location. (The electric field, by contrast, is essentially vertical 
near the ground.)  The most important transmission-line parameters that determine the magnetic field at 
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3.28 ft. (1 m) height are conductor height above ground and magnitude of the currents flowing in the 
conductors. As distance from the transmission-line conductors increases, the magnetic field decreases. 

Calculations of magnetic fields from transmission lines are performed using well-known physical 
principles (cf., Deno and Zaffanella, 1982). The calculated values usually represent the ideal straight 
parallel-conductor configuration. For simplicity, a flat earth is usually assumed. Balanced currents 
(currents of the same magnitude for each phase) are also assumed. This is usually valid for transmission 
lines, where loads on all three phases are maintained in balance during operation. Induced image currents 
in the earth are usually ignored for calculations of magnetic field under or near the right-of-way. The 
resulting error is negligible. Only at distances greater than 300 ft. (91 m) from a line do such 
contributions become significant  (Deno and Zaffanella, 1982). The clearance for magnetic-field 
calculations for the proposed line was the same as that used for electric-field evaluations.  

Standard techniques for measuring magnetic fields near transmission lines are described in ANSI IEEE 
Standard No. 644-1994 (IEEE, 1994). Measured magnetic fields agree well with calculated values, 
provided the currents and line heights that go into the calculation correspond to the actual values for the 
line. To realize such agreement, it is necessary to get accurate current readings during field 
measurements (because currents on transmission lines can vary considerably over short periods of time) 
and also to account for all field sources in the vicinity of the measurements. 

As with electric fields, the maximum or peak magnetic fields occur in areas near the centerline and at 
midspan where the conductors are the lowest. The magnetic field at the edge of the right-of-way is not 
very dependent on line height. For a double-circuit line or if more than one line is present, the peak field 
will depend on the relative electrical phasing of the conductors and the direction of power flow. 

4.3 Calculated Values for Magnetic Fields 

Table 3 gives the calculated values of the magnetic field at 3.28 ft. (1 m) height for the proposed North 
Steens transmission line. Field values on the right-of-way and at the edge of the right-of-way are given 
for projected maximum currents, for minimum and average conductor clearances. The maximum and 
average currents for the three phases of the North Steens line are given in Table 1, along with the phasing 
of the two circuits.  

The actual magnetic-field levels would vary, as currents on the lines change daily and seasonally and as 
ambient temperature changes. Average currents over the year would be about 35% of the maximum 
values. The maximum levels shown in the figures represent the highest magnetic fields expected for the 
proposed North Steens line. Average fields over a year would be considerably reduced from the peak 
values, as a result of reduced average currents and increased clearances above the minimum value. 

Figure 3 shows lateral profiles of the magnetic field under maximum current and minimum clearance 
conditions for the three phases of the proposed transmission line.  A field profile for average height under 
average current conditions is also included in Figure 3.  

For the proposed line during Phase I, the maximum calculated magnetic field on the right-of-way is 
52 mG for the maximum current of 500 A and a minimum conductor height of 32.25 ft. (9.8 m).  The 
maximum field would decrease for increased conductor clearance. For the average conductor height of 
38.4 ft. (11.7 m), the maximum field would be 14 mG.  During Phases II the maximum field would be 93 
mG and during Phase III, 97 mG. 
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For maximum current and minimum clearance conditions during Phase I, the calculated magnetic fields 
at the edges of the 150-foot (45.7-m) right-of-way are 15 and 9 mG for the west and east sides of the 
right-of-way, respectively. For average current and conductor height during Phase I the fields at the edge 
of the right-of-way are 5 mG on the west side of the line and 3 mG on the east side. Under average 
conditions, the edge-of-right-of-way values during Phase II would be 2 and 7 mG, while during Phase III 
the values would be 4 and 8 mG. 

4.4 Environmental Magnetic Fields 

Transmission lines are not the only source of magnetic fields; as with 60-Hz electric fields, 60-Hz 
magnetic fields are present throughout the environment of a society that relies on electricity as a principal 
energy source. The magnetic fields associated with the proposed North Steens line can be compared with 
fields from other sources. The range of 60-Hz magnetic-field exposures in publicly accessible locations 
such as open spaces, transmission-line rights-of-way, streets, pedestrian walkways, parks, shopping 
malls, parking lots, shops, hotels, public transportation, and so on range from less than 0.1 mG to about 
1 G, with the highest values occurring near small appliances with electric motors. In occupational 
settings in electric utilities, where high currents are present, magnetic-field exposures for workers can be 
above 1 G. At 60 Hz, the magnitude of the natural magnetic field is approximately 0.0005 mG. 

Several investigations of residential fields have been conducted. In a large study to identify and quantify 
significant sources of 60-Hz magnetic fields in residences, measurements were made in 996 houses, 
randomly selected throughout the country (Zaffanella, 1993). The most common sources of residential 
fields were power lines, the grounding system of residences, and appliances. Field levels were 
characterized by both point-in-time (spot) measurements and 24-hour measurements. Spot measurements 
averaged over all rooms in a house exceeded 0.6 mG in 50 percent of the houses and 2.9 mG in 5 percent 
of houses. Power lines generally produced the largest average fields in a house over a 24-hour period. On 
the other hand, grounding system currents proved to be a more significant source of the highest fields in a 
house. Appliances were found to produce the highest local fields; however, fields fell off rapidly with 
increased distance. For example, the median field near microwave ovens was 36.9 mG at a distance of 
10.5 in. (0.27 m) and 2.1 mG at 46 in. (1.17 m). Across the entire sample of 996 houses, higher magnetic 
fields were found in, among others, urban areas (vs. rural); multi-unit dwellings (vs. single-family); old 
houses (vs. new); and houses with grounding to a municipal water system. 

In an extensive measurement project to characterize the magnetic-field exposure of the general 
population, over 1000 randomly selected persons in the United States wore a personal exposure meter for 
24 hours and recorded their location in a simple diary (Zaffanella and Kalton, 1998). Based on the 
measurements of 853 persons, the estimated 24-hour average exposure for the general population is 
1.24 mG and the estimated median exposure is 0.88 mG. The average field ―at home, not in bed‖ is 
1.27 mG and ―at home, in bed‖ is 1.11 mG. Average personal exposures were found to be highest ―at 
work‖ (mean of 1.79 mG and median of 1.01 mG) and lowest ―at home, in bed‖ (mean of 1.11 mG and 
median of 0.49 mG). Average fields in school were also low (mean of 0.88 mG and median of 0.69 mG). 
Factors associated with higher exposures at home were smaller residences, duplexes and apartments, 
metallic rather than plastic water pipes, and nearby overhead distribution lines. 

As noted above, magnetic fields from appliances are localized and decrease rapidly with distance from 
the source. Localized 60-Hz magnetic fields have been measured near about 100 household appliances 
such as ranges, refrigerators, electric drills, food mixers, and shavers (Gauger, 1985). At a distance of 
1 ft. (0.3 m), the maximum magnetic field ranged from 0.3 to 270 mG, with 95% of the measurements 
below 100 mG. Ninety-five percent of the levels at a distance of 4.9 ft. (1.5 m) were less than 1 mG. 
Devices that use light-weight, high-torque motors with little magnetic shielding exhibited the largest 
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fields. These included vacuum cleaners and small hand-held appliances and tools. Microwave ovens with 
large power transformers also exhibited relatively large fields. Electric blankets have been a much-
studied source of magnetic-field exposure because of the length of time they are used and because of the 
close proximity to the body. Florig and Hoburg (1988) estimated that the average magnetic field in a 
person using an electric blanket was 15 mG, and that the maximum field could be 100 mG. "Low-field" 
blankets introduced in the 1990s have magnetic fields at least 10 times lower than those from 
conventional blankets (Bassen et al., 1991).  

In a domestic magnetic-field survey, Silva et al. (1989) measured fields near different appliances at 
locations typifying normal use (e.g., sitting at an electric typewriter or standing at a stove). Specific 
appliances with relatively large fields included can openers (n = 9), with typical fields ranging from 30 to 
225 mG and a maximum value up to 2.7 G; shavers (n = 4), with typical fields from 50 to 300 mG and 
maximum fields up to 6.9 G; and electric drills (n = 2), with typical fields from 56 to 190 mG and 
maximum fields up to 1.5 G. The fields from such appliances fall off very rapidly with distance and are 
only present for short periods. Thus, although instantaneous magnetic-field levels close to small hand-
held appliances can be quite large, they do not contribute to average area levels in residences.  

In a study with 162 subjects, Mezei et al. (2001) employed magnetic-field exposure measurements, 
simultaneous record-keeping of appliance proximity, and an appliance-use questionnaire to investigate 
the contributions of appliances to overall exposure. They found that individual appliance use did not 
contribute significantly to time-weighted-average exposure, unless the use was prolonged during the day 
of measurements.  Use of small appliances did not contribute significantly to accumulated exposure but 
did contribute to the relatively short periods when high-field exposures were observed.  

Although studies of residential magnetic fields have not all considered the same independent parameters, 
the following consistent characterization of residential magnetic fields emerges from the data: 

(1) External sources play a large role in determining residential magnetic-field levels. 
Transmission lines, when nearby, are an important external source. Unbalanced ground 
currents on neutral conductors and other conductors, such as water pipes in and near a house, 
can represent a significant source of magnetic field. Distribution lines per se, unless they are 
quite close to a residence, do not appear to be a traditional distance-dependent source.  

(2) Homes with overhead electrical service appear to have higher average fields than those with 
underground service. 

(3) Appliances represent a localized source of magnetic fields that can be much higher than 
average or area fields. However, fields from appliances approach area levels at 
distances greater than 3.28 ft. (1 m) from the device. 

Although important variables in determining residential magnetic fields have been identified, 
quantification and modeling of their influence on fields at specific locations is not yet possible. However, 
a general characterization of residential magnetic-field level is possible:  average levels in the United 
States are in the range of 0.5 to 1.0 mG, with the average field in a small number of homes exceeding this 
range by as much as a factor of 10 or more. Average personal exposure levels are slightly higher, 
possibly due to use of appliances and varying distances to other sources. Maximum fields can be much 
higher. 

Magnetic fields in commercial and retail locations are comparable with those in residences. As with 
appliances, certain equipment or machines can be a local source of higher magnetic fields. Utility 
workers who work close to transformers, generators, cables, transmission lines, and distribution systems 
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clearly experience high-level fields. Other sources of fields in the workplace include motors, welding 
machines, and computers. In publicly accessible indoor areas, such as offices and stores, field levels 
are generally comparable with residential levels, unless a high-current source is nearby. 

Because high-current sources of magnetic field are more prevalent than high-voltage sources, 
occupational environments with relatively high magnetic fields encompass a more diverse set of 
occupations than do those with high electric fields. For example, in occupational magnetic-field 
measurements reported by Bowman et al. (1988), the geometric mean field from 105 measurements of 
magnetic field in "electrical worker" job locations was 5.0 mG. "Electrical worker" environments showed 
the following elevated magnetic-field levels (geometric mean greater than 20 mG):  industrial power 
supplies, alternating current (ac) welding machines, and sputtering systems for electronic assembly. For 
secretaries in the same study, the geometric mean field was 3.1 mG for those using old style VDTs (n = 
6) and 1.1 mG for those not using VDTs (n = 3).  

Measurements of personal exposure to magnetic fields were made for 1,882 volunteer utility workers for 
a total of 4,411 workdays (Bracken, 1990). Median workday mean exposures ranged from 0.5 mG for 
clerical workers without computers to 7.2 mG for substation operators. Occupations not specifically 
associated with transmission and distribution facilities had median workday exposures less than 1.5 mG, 
while those associated with such facilities had median exposures above 2.3 mG. Magnetic-field 
exposures measured in homes during this study were comparable with those recorded in offices. 

Magnetic fields in publicly accessible outdoor areas seem to be, as expected, directly related to proximity 
to electric-power transmission and distribution facilities. Near such facilities, magnetic fields are 
generally higher than indoors (residential). Higher-voltage facilities tend to have higher fields. Typical 
maximum magnetic fields in publicly accessible areas near transmission facilities can range from less 
than a few milligauss up to 300 mG or more, near heavily loaded lines operated at 230 to 765 kV. The 
levels depend on the line load, conductor height, and location on the right-of-way. Because magnetic 
fields near high-voltage transmission lines depend on the current in the line, they can vary daily and 
seasonally.  

Fields near distribution lines and equipment are generally lower than those near transmission lines. 
Measurements in Montreal indicated that typical fields directly above underground distribution systems 
were 5 to 19 mG (Heroux, 1987).  Beneath overhead distribution lines, typical fields were 1.5 to 5 mG on 
the primary side of the transformer, and 4 to 10 mG on the secondary side.  Near ground-based 
transformers used in residential areas, fields were 80 to 1000 mG at the surface and 10 to 100 mG at a 
distance of 1 ft. (0.3 m).  

The magnetic fields from the proposed line would be comparable to or less than those from existing 230-
kV lines in Oregon, Washington, and elsewhere. On and near the right-of-way of the proposed line, 
magnetic fields would be above average residential levels. However, the fields from the line would 
decrease rapidly and approach common ambient levels (2 mG) at a distance of about 165 feet or less 
from the edge of the right-of-way under maximum current conditions and at about 70 feet or less from the 
edge under average current conditions. Furthermore, the fields at the edge of the right-of-way would not 
be above those encountered during normal activities near common sources such as hand-held appliances. 

5.0 Electric and Magnetic Field (EMF) Effects 

Possible effects associated with the interaction of EMF from transmission lines with people on and near a 
right-of-way fall into two categories:  short-term effects that can be perceived and may represent a 
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nuisance, and possible long-term health effects. Only short-term effects are discussed here. The issue of 
whether there are long-term health effects associated with transmission-line fields is controversial. In 
recent years, considerable research on possible biological effects of EMF has been conducted. A review 
of these studies and their implications for health-related effects is provided in a separate technical report 
for the environmental assessment of the proposed North Steens transmission line (Exponent, 2009). 

5.1 Electric Fields:  Short-term Effects 

Short-term effects from transmission-line electric fields are associated with perception of induced 
currents and voltages or perception of the field. Induced current or spark discharge shocks can be 
experienced under certain conditions when a person contacts objects in an electric field. Such effects 
occur in the fields associated with transmission lines that have voltages of 230-kV or higher. These 
effects could occur infrequently under the proposed North Steens transmission line.  

Steady-state currents are those that flow continuously after a person contacts an object and provides a 
path to ground for the induced current. The amplitude of the steady-state current depends on the induced 
current to the object in question and on the grounding path. The magnitude of the induced current to 
vehicles and objects under the proposed line will depend on the electric-field strength and the size and 
shape of the object. When an object is electrically grounded, the voltage on the object is reduced to zero, 
and it is not a source of current or voltage shocks. If the object is poorly grounded or not grounded at all, 
then it acquires some voltage relative to earth and is a possible source of current or voltage shocks.  

The responses of persons to steady-state current shocks have been extensively studied, and levels of 
response documented (Keesey and Letcher, 1969; IEEE, 1978). Primary shocks are those that can result 
in direct physiological harm. Such shocks will not be possible from induced currents under the existing 
or proposed lines, because clearances above ground required by the NESC preclude such shocks from 
large vehicles and grounding practices eliminate large stationary objects as sources of such shocks.  

Secondary shocks are defined as those that could cause an involuntary and potentially harmful 
movement, but no direct physiological harm. Secondary shocks could occur under the proposed line 
when making contact with ungrounded conducting objects such as large vehicles or equipment. However, 
such occurrences are anticipated to be very infrequent, especially during Phase I with the lower fields 
under the 115-kV line. Even the infrequent shocks under the 230-kV line during Phases II and III are 
most likely to be below the nuisance level. Induced currents would not be perceived off the right-of-way.  

Induced currents are always present in electric fields under transmission lines and will be present near 
the proposed line.  A booklet is available from BPA describing how to live and work safely near 
transmission lines (USDOE, 2007).  It describes safe practices for installation and maintenance of 
irrigation systems, underground pipes and cables, and fences on or near the right-of-way.  For example, 
during initial construction, metal objects, such as fences, that are located on the right-of-way can be 
grounded to eliminate them as sources of induced current and voltage shocks. Multiple grounding points 
are used to provide redundant paths for induced current flow. After construction, prompt response to 
complaints and installation or repair of appropriate grounding can also mitigate nuisance shocks. 

Unlike fences or buildings, mobile objects such as vehicles and farm machinery cannot be grounded 
permanently. Limiting the possibility of induced currents from such objects to persons is accomplished in 
several ways. First, required clearances for above-ground conductors tend to limit field strengths to levels 
that do not represent a hazard or nuisance. The NESC (IEEE, 2002) requires that, for lines with voltage 
exceeding 98 kV line-to-ground (170 kV line-to-line), sufficient conductor clearance be maintained to 
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limit the induced short-circuit current in the largest anticipated vehicle under the line to 5 milliamperes 
(mA) or less.  The proposed line will be designed and operated to be in compliance with the NESC. 

For the proposed line, conductor clearances (50°C) would be at least 32.25 ft. (9.8 m) over road crossings 
along the route, resulting in a maximum field of 2.1 kV/m or less at the 3.28 ft. (1 m) height for all 
phases.  The largest truck allowed on roads in Oregon without a special permit is 14 ft. high by 8.5 ft. 
wide by 75 ft. long (4.3 x 2.6 x 22.9 m). The induced currents to such a vehicle oriented perpendicular to 
the line in a maximum field of 2.1 kV/m (at 3.28-ft. height) would be less than 2.1 mA (Reilly, 1979).  

For smaller trucks, the maximum induced currents for perpendicular orientation to the proposed line 
would be less than this value. (Larger special-permitted trucks, such as triple trailers, can be up to 105 
feet in length. However, because they average the field over such a long distance, the maximum induced 
current to a 105-ft. vehicle oriented perpendicular to the  line at a road crossing would be less than that 
for the 75-foot truck.) These large vehicles are not anticipated to be off highways on the right-of-way or 
oriented parallel and directly under the proposed line. Thus, the NESC 5-mA criterion would be met for 
road crossings of the proposed line during all phases of operation.  Line clearances would also be in 
accordance with the NESC over other areas, such as railroads, orchards and water suitable for 
sailboating, where additional clearance might be required.  

The computed induced currents at road crossings are for worst-case conditions that occur rarely. Several 
factors tend to reduce the levels of induced current shocks from vehicles at road crossings and elsewhere:   

(1) Activities are distributed over the whole right-of-way, and only a small percentage of time is 
spent in areas where the field is at or close to the maximum value. 

(2) At road crossings, vehicles are aligned perpendicular to the conductors, resulting in a 
substantial reduction in induced current. 

(3) The conductor clearance at road crossings may not be at minimum values because of lower 
conductor temperatures and/or location of the road crossing away from midspan. 

(4) The largest vehicles are permitted only on certain highways.  

(5) Off-road vehicles are in contact with soil or vegetation, which reduces shock currents 
substantially.  

Induced voltages occur on objects, such as vehicles, in an electric field where there is an inadequate 
electrical ground. If the voltage is sufficiently high, then a spark discharge shock can occur as contact is 
made with the object. Such shocks are similar to "carpet" shocks that occur, for example, when a person 
touches a doorknob after walking across a carpet on a dry day. The number and severity of spark 
discharge shocks depend on electric-field strength and generally of concern under lines with voltages of 
345-kV or higher. Nuisance shocks, which are primarily spark discharges, are not anticipated to be a 
present under the proposed line.  

In electric fields higher than those that would occur under the proposed line, it is theoretically possible 
for a spark discharge from the induced voltage on a large vehicle to ignite gasoline vapor during 
refueling. The probability for exactly the right conditions for ignition to occur is extremely remote. Even 
so, some utilities, including BPA, recommend that vehicles should not be refueled under the transmission 
lines unless specific precautions are taken to ground the vehicle and the fueling source (USDOE, 2007).  

Under certain conditions, the electric field can be perceived through hair movement on an upraised hand 
or arm of a person standing on the ground under high-voltage transmission lines. The median field for 
perception in this manner was 7 kV/m for 136 persons; only about 12% could perceive fields of 2 kV/m 
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or less  (Deno and Zaffanella, 1982). In limited areas under the conductors at midspan during Phase II 
operation, the fields at ground level would exceed the levels where field perception can occur. However 
it is very unlikely that field perception would be common under the proposed line because fields would 
generally be below the perception level. Where vegetation provides shielding, the field would not be 
perceived. 

Conductive shielding reduces both the electric field and induced effects such as shocks. Persons inside a 
vehicle cab or canopy are shielded from the electric field. Similarly, a row of trees or a lower-voltage 
distribution line reduces the field on the ground in the vicinity. Metal pipes, wiring, and other conductors 
in a residence or building shield the interior from the transmission-line electric field. 

The electric fields from the proposed  line would be comparable to or less than those from existing 230-
kV lines in the project area and elsewhere. Potential impacts of electric fields can be mitigated 
through grounding policies and adherence to the NESC. Worst-case levels are used for safety analyses 
but, in practice, induced currents and voltages are reduced considerably by unintentional grounding. 
Shielding by conducting objects, such as vehicles and vegetation, also reduces the potential for electric-
field effects.  

5.2 Magnetic Field:  Short-term Effects 

Magnetic fields associated with transmission and distribution systems can induce voltage and current in 
long conducting objects that are parallel to the transmission line. As with electric-field induction, these 
induced voltages and currents are a potential source of shocks. A fence, irrigation pipe, pipeline, 
electrical distribution line, or telephone line forms a conducting loop when it is grounded at both ends. 
The earth forms the other portion of the loop. The magnetic field from a transmission line can induce a 
current to flow in such a loop if it is oriented parallel to the line. If only one end of the fence is grounded, 
then an induced voltage appears across the open end of the loop. The possibility for a shock exists if a 
person closes the loop at the open end by contacting both the ground and the conductor. The magnitude 
of this potential shock depends on the following factors:  the magnitude of the field; the length of the 
object (the longer the object, the larger the induced voltage); the orientation of the object with respect to 
the transmission line (parallel as opposed to perpendicular, where no induction would occur); and the 
amount of electrical resistance in the loop (high resistance limits the current flow). 

Magnetically induced currents from power lines have been investigated for many years; calculation 
methods and mitigating measures are available. A comprehensive study of gas pipelines near 
transmission lines developed prediction methods and mitigation techniques specifically for induced 
voltages on pipelines (Dabkowski and Taflove, 1979; Taflove and Dabkowski, 1979). Similar techniques 
and procedures are available for irrigation pipes and fences. Grounding policies employed by utilities for 
long fences reduce the potential magnitude of induced voltage. 

The magnitude of the coupling with both pipes and fences is very dependent on the electrical unbalance 
(unequal currents) among the three phases of the line. Thus, a distribution line where a phase outage 
may go unnoticed for long periods of time can represent a larger source of induced currents than a 
transmission line where the loads are well-balanced (Jaffa and Stewart, 1981). 

Knowledge of the phenomenon, grounding practices, and the availability of mitigation measures mean 
that magnetic-induction effects from the proposed  transmission line would  be minimal.  

Magnetic fields from transmission and distribution facilities can interfere with certain electronic 
equipment. Magnetic fields can cause distortion of the image on older style VDTs and computer monitors 



North Steens Transmission Line Project 
Appendix C: Electrical Effects  

Appendix C/18 

that employ cathode-ray tubes. This can occur in fields as low as 10 mG, depending on the type and size 
of the monitor (Baishiki et al., 1990; Banfai et al., 2000). Generally, the problem arose when computer 
monitors were in use near electrical distribution facilities in large office buildings. Display devices using 
flat-panel technologies, such as liquid-crystal or plasma displays are not affected.  

Interference from magnetic fields can be eliminated by shielding the affected device or moving it to an 
area with lower fields. Interference from 60-Hz fields with computers and control circuits in vehicles and 
other equipment is not anticipated at the field levels found under and near the proposed 230-kV 
transmission line. 

The magnetic fields from the proposed line will be comparable to those from existing 230-kV lines in the 
area of the proposed line and elsewhere in Oregon.  

6.0 Regulations 

Regulations that apply to transmission-line electric and magnetic fields fall into two categories. Safety 
standards or codes are intended to limit or eliminate electric shocks that could seriously injure or kill 
persons. Field limits or guidelines are intended to limit electric- and magnetic-field exposures that can 
cause nuisance shocks or that might cause health effects. In no case has a limit or standard been 
established because of a known or demonstrated health effect.  

The proposed line would be designed to meet the NESC (IEEE, 2002), which specifies how far 
transmission-line conductors must be from the ground and other objects. The clearances specified in the 
code provide safe distances that prevent harmful shocks to workers and the public. In addition, people 
who live and work near transmission lines must be aware of safety precautions to avoid electrical (which 
is not necessarily physical) contact with the conductors. For example, farmers should not up-end 
irrigation pipes under a transmission or other electrical line or direct the water stream from an irrigation 
system into or near the conductors. In addition, as a matter of safety, the NESC specifies that electric-
field-induced currents from transmission lines must be below the 5 mA (―let go‖) threshold deemed a 
lower limit for primary shock. Safety practices to protect against shock hazards near power lines are 
described in a brochure available from the Bonneville Power Administration (USDOE, 2001). 

Field limits or guidelines have been adopted in several states and countries and by national and 
international organizations (Maddock, 1992).  Electric-field limits have generally been based on 
minimizing nuisance shocks or field perception.  The intent of magnetic-field limits has been to limit 
exposures to existing levels, given the uncertainty of their potential for health effects.   

General guidelines for EMF exposure have been established for occupational and public exposure by 
national and international organizations. Three sets of such guidelines are described in Table 4. 

The American Conference of Governmental Industrial Hygienists (ACGIH) sets guidelines (Threshold 
Limit Values or TLV) for occupational exposures to environmental agents (ACGIH, 2008).  In general, a 
TLV represents the level below which it is believed that nearly all workers may be exposed repeatedly 
without adverse health effects.  For EMF, the TLVs represent ceiling levels.  For 60-Hz electric fields, 
occupational exposures should not exceed the TLV of 25 kV/m.  However, the ACGIH also recognizes 
the potential for startle reactions from spark discharges and short-circuit currents in fields greater than  
5-7 kV/m, and recommends implementing grounding practices.  They recommend the use of conductive 
clothing for work in fields exceeding 15 kV/m.  The TLV for occupational exposure to 60-Hz magnetic 
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fields is a ceiling level of 10 G (10,000 mG) (ACGIH, 2008).  These ACGIH occupational levels are all 
above the electric fields that would be present on the right-of-way. 

The International Committee on Non-ionizing Radiation Protection (ICNIRP), working in cooperation 
with the World Health Organization (WHO) has developed guidelines for occupational and public 
exposures to EMF (ICNIRP, 1998).  For occupational exposures at 60 Hz, the recommended limits to 
exposure are 8.3 kV/m for electric fields and 4.2 G (4,200 mG) for magnetic fields.  The electric-field 
level can be exceeded, provided precautions are taken to prevent spark discharge and induced current 
shocks.  For the general public, the ICNIRP guidelines recommend exposure limits of 4.2 kV/m for 
electric fields and 0.83 G (830 mG) for magnetic fields (ICNIRP, 1998).  

More recently the International Committee on Electromagnetic Safety (ICES) under the auspices of the 
IEEE has established exposure guidelines for 60-Hz electric and magnetic fields (ICES, 2002).  The 
ICES recommended limits for occupational exposures are 20 kV/m for electric fields and 27,100 mG for 
magnetic fields. The recommended limits for the general public are lower: 5 kV/m for the general public 
to electric fields, except on power line rights-of-way where the limit is 10 kV/m; and 9,040 mG for 
magnetic fields.   

Electric and magnetic fields from various sources (including automobile ignitions, appliances and, 
possibly, transmission lines) can interfere with implanted cardiac pacemakers.  In light of this potential 
problem, manufacturers design devices to be immune from such interference.  However, research has 
shown that these efforts have not been completely successful and that a few models of older pacemakers 
still in use could be affected by 60-Hz fields from transmission lines.  There were also numerous models 
of pacemakers that were not affected by fields larger than those found under transmission lines.  Because 
of the known potential for interference with pacemakers by 60-Hz fields, field limits for pacemaker 
wearers have been established by the ACGIH.  They recommend that, lacking additional information 
about their pacemaker,  wearers of pacemakers and similar medical-assist devices limit their exposure to 
electric fields of 1 kV/m or less and to magnetic fields to 1 G (1,000 mG) or less (ACGIH, 2008). 
Additional discussion of interference with implanted devices is given in the accompanying technical 
report on health effects (Exponent 2009). 

There are currently no national standards in the United States for 60-Hz electric and magnetic fields. 
Oregon's formal rule in its transmission-line-siting procedures specifically addresses field limits. The 
Oregon limit of 9 kV/m for electric fields is applied to areas accessible to the public (Oregon, State of, 
1980). The Oregon rule also addresses grounding practices, audible noise, and radio interference. Oregon 
does not have a limit for magnetic fields from transmission lines.  

Besides Oregon, several states have been active in establishing mandatory or suggested limits on 60-Hz 
electric and (in two cases) magnetic fields. Five other states have specific electric-field limits that apply 
to transmission lines:  Florida, Minnesota, Montana, New Jersey, and New York. Florida and New York 
have established regulations for magnetic fields. These regulations are summarized in Table 5.  

Government agencies and utilities operating transmission systems have established design criteria that 
include EMF levels. BPA has maximum allowable electric fields of 9 and 5 kV/m on and at the edge of 
the right-of-way, respectively (USDOE, 1996). BPA also has maximum-allowable electric-field strengths 
of 5 kV/m, 3.5 kV/m, and 2.5 kV/m for road crossings, shopping center parking lots, and commercial/ 
industrial parking lots, respectively. These levels are based on limiting the maximum short-circuit 
currents from anticipated vehicles to less than 1 mA in shopping center lots and to less than 2 mA in 
commercial parking lots.  



North Steens Transmission Line Project 
Appendix C: Electrical Effects  

Appendix C/20 

00The electric fields from the proposed  transmission line would meet the ACGIH, ICNIRP, and IEEE 
standards, provided wearers of pacemakers and similar medical-assist devices are discouraged from 
unshielded right-of-way use. (A passenger in an automobile under the line would be shielded from the 
electric field.) The magnetic fields from the proposed line would be below the ACGIH occupational 
limits, and well as below those of ICNIRP and IEEE for occupational and public exposures. The electric 
fields present on the right-of-way could induce currents in ungrounded vehicles that exceeded the 
ICNIRP and IEEE levels of 0.5 mA. 

The estimated peak electric fields on the right-of-way of the proposed transmission line would meet the 
limits of all states and the BPA electric field criteria (see Table 5).  The edge-of-right-of-way electric 
fields from the proposed line would be below the edge-of-right-of-way limits set by all states. The 
magnetic field at the edge of the right-of-way from the proposed line would be below the regulatory 
levels of states where such regulations exist.  

7.0 Audible Noise 

7.1 Basic Concepts 

Audible noise (AN), as defined here, represents an unwanted sound, as from a transmission line, 
transformer, airport, or vehicle traffic. Sound is a pressure wave caused by a sound source vibrating or 
displacing air. The ear converts the pressure fluctuations into auditory sensations. AN from a source is 
superimposed on the background or ambient noise that is present before the source is introduced. 

The amplitude of a sound wave is the incremental pressure resulting from sound above atmospheric 
pressure. The sound-pressure level is the fundamental measure of AN; it is generally measured on a 
logarithmic scale with respect to a reference pressure. The sound-pressure level (SPL) in decibels (dB) 
is given by: 

SPL = 20 log (P/Po)dB 

where P is the effective rms (root-mean-square) sound pressure, Po is the reference pressure, and the 
logarithm (log) is to the base 10. The reference pressure for measurements concerned with hearing is 
usually taken as 20 micropascals (Pa), which is the approximate threshold of hearing for the human ear. 
A logarithmic scale is used to encompass the wide range of sound levels present in the environment. The 
range of human hearing is from 0 dB up to about 140 dB, a ratio of 10 million in pressure (EPA, 1978).  

Logarithmic scales, such as the decibel scale, are not directly additive:  to combine decibel levels, the dB 
values must be converted back to their respective equivalent pressure values, the total rms pressure level 
found, and the dB value of the total recalculated. For example, adding two sounds of equal level on 
the dB scale results in a 3 dB increase in sound level. Such an increase in sound pressure level of 3 dB, 
which corresponds to a doubling of the energy in the sound wave, is barely discernible by the human ear. 
It requires an increase of about 10 dB in SPL to produce a subjective doubling of sound level for humans. 
The upper range of hearing for humans (140 dB) corresponds to a sharply painful response (EPA, 1978).  

Humans respond to sounds in the frequency range of 16 to 20,000 Hz. The human response depends on 
frequency, with the most sensitive range roughly between 2000 and 4000 Hz. The frequency-dependent 
sensitivity is reflected in various weighting scales for measuring audible noise. The A-weighted scale 
weights the various frequency components of a noise in approximately the same way that the human ear 
responds. This scale is generally used to measure and describe levels of environmental sounds such as 
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those from vehicles or occupational sources. The A-weighted scale is also used to characterize 
transmission-line noise. Sound levels measured on the A-scale are expressed in units of dB(A) or dBA. 

AN levels and, in particular, corona-generated audible noise (see below) vary in time. In order to account 
for fluctuating sound levels, statistical descriptors have been developed for environmental noise. 
Exceedance levels (L levels) refer to the A-weighted sound level that is exceeded for a specified 
percentage of the time. Thus, the L5 level refers to the noise level that is exceeded only 5% of the time. 
L50 refers to the sound level exceeded 50% of the time. Sound-level measurements and predictions for 
transmission lines are often expressed in terms of exceedance levels, with the L5 level representing the 
maximum level and the L50 level representing a median level. 

Table 6 shows AN levels from various common sources. Clearly, there is wide variation. Noise exposure 
depends on how much time an individual spends in different locations. Outdoor noise generally does not 
contribute to indoor levels (EPA, 1974). Activities in a building or residence generally dominate interior 
AN levels.  

BPA has established a transmission-line design criterion for corona-generated audible noise (L50, foul 
weather) of 50 dBA at the edge of the right-of-way (USDOE, 2006). This criterion applies to new line 
construction and is under typical conditions of foul weather, altitude, and system voltage for the line.  It 
is generally only of concern for 500-kV lines. 

The EPA has established a guideline of 55 dBA for the annual average day-night level (Ldn) in outdoor 
areas (EPA, 1978). In computing this value, a 10 dB correction (penalty) is added to night-time noise 
between the hours of 10 p.m. and 7 a.m.  

7.2 Transmission-line Audible Noise 

Corona is the partial electrical breakdown of the insulating properties of air around the conductors of a 
transmission line. In a small volume near the surface of the conductors, energy and heat are dissipated. 
Part of this energy is in the form of small local pressure changes that result in audible noise. Corona-
generated audible noise can be characterized as a hissing, crackling sound that, under certain conditions, 
is accompanied by a 120-Hz hum. Corona-generated audible noise is of concern primarily for con- 
temporary lines operating at voltages of 345 kV and higher during foul weather. However, the proposed  
line will produce some noise under foul weather conditions.  

The conductors of high-voltage transmission lines are designed to be corona-free under ideal conditions. 
However, protrusions on the conductor surface—particularly water droplets on or dripping off the 
conductors—cause electric fields near the conductor surface to exceed corona onset levels, and corona 
occurs. Therefore, audible noise from transmission lines is generally a foul-weather (wet-conductor) 
phenomenon. Wet conductors can occur during periods of rain, fog, snow, or icing. Based on hourly 
precipitation records near the route of the proposed transmission line, such conditions are expected to 
occur about 7% of the time during the year in the North Steens area.  

For a few months after line construction, residual grease or oil on the conductors can cause water to bead 
up on the surface. This results in more corona sources and slightly higher levels of audible noise and 
electromagnetic interference if the line is energized. However, the new conductors "age" in a few 
months, and the level of corona activity decreases to the predicted equilibrium value. During fair 
weather, insects and dust on the conductor can also serve as sources of corona.  
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7.3 Predicted Audible Noise Levels 

Corona-generated audible-noise levels are calculated for average voltage and average conductor heights 
for fair- and foul-weather conditions. The predicted levels of audible noise for the proposed line operated 
at a voltage of 241.5 kV are given in Table 7 and plotted in Figure 4 for Phases II and III, which have the 
only noise levels that will be noticeable.    

The calculated median level (L50) during foul weather at the edge of the proposed North Steens line right-
of-way (75 ft. from centerline) is 47 dBA for Phase III operation and 44 dBA for Phase II.  The 
calculated maximum level (L5) during foul weather at the edge of the right-of-way for Phase III is 
50 dBA. During fair-weather conditions, which occur about 93% of the time in the North Steens area, 
audible noise levels at the edge of the right-of-way would be about 20 dBA (if corona were present). The 
predicted foul and fair weather levels from Phase I (115-kV) are below 20 dBA. These lower levels could 
be masked by ambient noise on and off the right-of-way and would only be perceptible on rare occasions 
very near the line. .  

7.4 Discussion 

The calculated foul-weather corona noise levels for the proposed line would be comparable to, or less 
than, those from existing 230-kV lines in Oregon. During fair weather, noise from the 230-kV conductors 
might be perceivable on the right-of-way; however, beyond the right-of-way it would very likely be 
masked or so low as not to be perceived. During foul weather, when ambient noise is higher, it is also 
likely that corona-generated noise off the right-of-way would be masked to some extent. 

On and off the right-of-way, the levels of audible noise from the proposed line during foul weather would 
be well below the 55-dBA level that can produce interference with speech outdoors.  Also the predicted 
L50 foul weather value is below 50 dBA and occurs very infrequently. Therefore the estimated Ldn at the 
edge of the right-of-way of the proposed line would be well below the EPA annual guideline for Ldn of 
55 dBA. 

If the North Route is selected only five residence would be within 1300 feet of the line, with the nearest 
residence at 75 feet. The other four houses would be 200 feet or greater from the line. At the 75-foot 
distance, audible noise would be as reported above for the edge of the right-of-way, with a median level, 
L50, during foul weather of 47 dBA.  A possible alternative to the North Route would increase the 
distance to the nearest residences to about 200 feet (61 m), where the median foul weather audible noise 
would be about 43 dBA.  

If the West Route is selected, only two residences would be closer than 1300 feet (395 m) with the 
nearest at 550 feet (165 m), where the L50 foul weather value would be about 38 dBA.  

Thus, only a few residences would be impacted and at all residences the audible noise from the 
transmission line would be within guidelines established by the EPA, the State of Oregon, and BPA. At 
all locations ambient noise would be increased during foul weather due to wind and rain hitting foliage or 
buildings.  At the larger distances this increase could be sufficient to mask the noise from the 
transmission line.  

There would be no transformers or reactors at the interconnection stations adjacent to the existing 115-or 
230-kV lines. Therefore the audible noise at these locations will be due to noise from the transmission 
line conductors. As noted above this noise will be barely perceptible, if at all, during fair weather, and 
would be below established noise limits during fair weather.  
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7.5 Conclusion 

Along the proposed line route there could be increases in the perceived noise above ambient levels 
during foul weather at the edges of the proposed right-of-way. The corona-generated noise during foul 
weather would be masked to some extent by naturally occurring sounds such as wind and rain on foliage. 
During fair weather, the noise off the right-of-way from the proposed line would probably not be 
detectable above ambient levels. The noise levels from the proposed line would be below levels 
identified as causing interference with speech or sleep. The audible noise from the transmission line 
would be below EPA guideline levels and would meet the BPA design criterion that complies with state 
noise regulations. The new connection station are not anticipated to increase noise levels above those due 
to the nearby transmission lines.  

8.0 Electromagnetic Interference  

8.1 Basic Concepts  

Corona on transmission-line conductors can also generate electromagnetic noise in the frequency bands 
used for radio and television broadcast signals. The noise can cause radio and television interference (RI 
and TVI). In certain circumstances, corona-generated electromagnetic interference (EMI) can also affect 
communications systems and other sensitive receivers. Interference with electromagnetic signals by 
corona-generated noise is generally associated with lines operating at voltages of 345 kV or higher. This 
is especially true of interference with television signals. The single 1.545-in diameter conductor used in 
the design of the proposed  line would mitigate corona generation and keep radio and television 
interference levels at acceptable levels and below those of many existing 230-kV lines with smaller 
conductors.  

Spark gaps on distribution lines and on low-voltage wood-pole transmission lines are a more common 
source of RI/TVI than is corona from high-voltage electrical systems. This gap-type interference is 
primarily a fair-weather phenomenon caused by loose hardware and wires. The proposed transmission 
line would be constructed with modern hardware that eliminates such problems and therefore 
minimizes gap noise. Consequently, this source of EMI is not anticipated for the proposed line. 

No state has limits for either RI or TVI. In the United States, electromagnetic interference from power 
transmission systems is governed by the Federal Communications Commission (FCC) Rules and 
Regulations presently in existence (FCC, 1988). A power transmission system falls into the FCC 
category of "incidental radiation device," which is defined as "a device that radiates radio frequency 
energy during the course of its operation although the device is not intentionally designed to generate 
radio frequency energy."  Such a device "shall be operated so that the radio frequency energy that is 
emitted does not cause harmful interference. In the event that harmful interference is caused, the operator 
of the device shall promptly take steps to eliminate the harmful interference."  For purposes of these 
regulations, harmful interference is defined as:  "any emission, radiation or induction which endangers 
the functioning of a radio navigation service or of other safety services or seriously degrades, obstructs or 
repeatedly interrupts a radio communication service operating in accordance with this chapter" (FCC, 
1988:  Vol II, part 15. 47CFR, Ch. 1). 

Electric power companies have been able to work quite well under the present FCC rule because harmful 
interference can generally be eliminated. It has been estimated that more than 95 percent of power-line 
sources that cause interference are due to gap-type discharges. These can be found and completely 
eliminated, when required to prevent interference (USDOE, 1980). Complaints related to corona-
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generated interference occur infrequently. This is especially true with the advent of cable television and 
satellite television, which are not subject to corona-generated interference. Mitigation of corona-
generated interference with conventional broadcast radio and television receivers can be accomplished in 
several ways, such as use of a directional antenna or relocation of an existing antenna (USDOE, 1977; 
USDOE, 1980; Loftness et al., 1981). 

8.2 Radio Interference (RI) 

Radio reception in the AM broadcast band (535 to 1605 kilohertz (kHz)) is most often affected by 
corona-generated EMI. FM radio reception is rarely affected. Generally, only residences very near to 
transmission lines can be affected by RI. The IEEE Radio Noise Design Guide identifies an 
acceptable limit of fair-weather RI as expressed in decibels above 1 microvolt per meter (dBV/m) of 
about 40 dBV/m at 100 ft. (30 m) from the outside conductor (IEEE Committee Report, 1971). As 
a general rule, average levels during foul weather (when the conductors are wet) are 16 to 22 dBV/m 
higher than average fair-weather levels. 

8.3 Predicted RI Levels 

The predicted median (L50) fair-weather RI levels at 100 ft. (30 m) from the outside conductor for the 
proposed Phase III line operating at 241.5 kV is 34 dBV/m. This level is well below the IEEE 
40 dBV/m criterion for fair weather levels at distances greater than about 100 ft. (30 m) from the 
outside conductor. Predicted fair-weather L50 levels are comparable to, or lower than, those for existing 
230-kV lines in Oregon. The RI levels from the Phase I and II lines would be lower than those from 
Phase III. 

8.4 Television Interference (TVI) 

Corona-caused TVI occurs during foul weather and is generally of concern for transmission lines with 
voltages of 345 kV or above, and only for conventional receivers within about 600 ft. (183 m) of such a 
line. As is the case for RI, gap sources on distribution and low-voltage transmission lines are the 
principal observed sources of TVI. The use of modern hardware and construction practices for the 
proposed line would minimize such sources. TVI levels are expressed in dBV/m at 75 MHz.  

8.5 Predicted TVI Levels 

The foul weather TVI level predicted at 100 ft. (30 m) from the outside conductor of the proposed line 
Phase III 230-kV line is 18 dBμV/m with the line operating at 241.5 kV. This is considerably below foul-
weather TVI levels from existing 500-kV lines (24-27 dBV/m), where TVI can be a problem.  

Other forms of TVI from transmission lines are signal reflection (ghosting) and signal blocking caused by 
the relative locations of the transmission structure and the receiving antenna with respect to the incoming 
television signal. The steel pole towers proposed for use in the design of the proposed line are less 
effective in causing this type of interference than are lattice steel towers.  

The distances between the proposed line route and all houses, except the single nearby residence adjacent 
to the edge of the North Route right-of-way, make any type of broadcast television interference very 
unlikely.  Since other residences are 200 feet (60 m) or more from the line, corona-generated TVI, signal 
reflection or signal blocking are not anticipated to occur due to the proposed line.  If interference with 
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broadcast signals should occur at the nearest residence, there are mitigation techniques available to 
eliminate it, as described previously.  

Television systems that operate at higher frequencies, such as satellite receivers, are not affected by 
corona-generated TVI.  Cable television systems are similarly unaffected.  

8.6 Interference with Other Devices 

Corona-generated interference can conceivably cause disruption on other communications bands such as 
the citizen’s (CB) and mobile bands. However, mobile-radio communications are not susceptible to 
transmission-line interference because they are generally frequency modulated (FM). Similarly, cellular 
telephones operate at a frequency of 900 MHz or higher, which is above the frequency where corona-
generated interference is prevalent. In the unlikely event that interference occurs with these or other 
communications, mitigation can be achieved with the same techniques used for television and AM radio 
interference. As digital signal processing has been integrated into communications the potential impact of 
corona-generated EMI has decreased substantially.    

8.7 Conclusion 

Predicted EMI levels for the proposed  transmission line are comparable to, or lower, than those that 
already exist near 230-kV lines and no impacts of corona-generated interference on radio, television, or 
other receptors are anticipated. Furthermore, if interference should occur, there are various methods for 
correcting it. 

9.0 Other Corona Effects 

Intense corona is visible as a bluish glow or as bluish plumes on higher voltage lines. On the proposed  
230-kV line, corona levels would be relatively low, so it is very unlikely that it could be observed. Any 
corona on the conductors would be observable only under the darkest conditions and only with the aid of 
binoculars, if at all. Without a period of adaptation for the eyes and without intentional looking for the 
corona, it would not be noticeable. 

When corona is present, the air surrounding the conductors is ionized and many chemical reactions take 
place, producing small amounts of ozone and other oxidants. Ozone is approximately 90% of the 
oxidants, while the remaining 10% is composed principally of nitrogen oxides. The corona level 
predicted for the proposed line is much lower than that from 500-kV lines. The levels from 500-kV lines 
are significantly below natural levels and fluctuations in natural levels. Consequently, any production of 
ozone from the proposed 230-kV line would be essentially undetectable at ground level.  

10.0 Summary 

Electric and magnetic fields from the proposed transmission line have been characterized using well-
known techniques accepted within the scientific and engineering community. The expected electric-field 
levels from the proposed line at minimum design clearance would be comparable to those from existing 
115-kV and 230-kV lines in Oregon, and elsewhere. The expected magnetic-field levels from the 
proposed line would be comparable to those from other 115-kV and 230-kV lines in Oregon, and 
elsewhere. 
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When the proposed line is operated at 115-kV, the peak electric field expected on the right-of-way would 
be 1.3 kV/m and the maximum value at the edge of the right-of-way would be about 0.3 kV/m. When 
operated at 230-kV, the maximum field values would be 2.1 kV/m on the right-of-way and 0.1 kV/m at 
the edge. The same maximum field values apply to road crossings for the two operating voltages.  

For the single circuit Phase I 115-kV operation the peak magnetic field on the right-of-way would be a 
maximum of 52 mG and an average value of 14 mG. At the edge of the right-of-way during Phase I, the 
largest fields would occur at the west edge with a maximum of 15 mG and an average value of 5 mG. For 
double circuit operation with maximum current the peak fields on the right-of-way would be 93 mG for 
Phase II and 97 mG for Phase III. On average the peak magnetic field would be about one fourth the 
maximum value. During double circuit operation the largest fields would occur at the east edge of the 
right-of-way, where the maximum would be 21 mG during Phase II and 25 mG during Phase III. Average 
values at the edge of the right-of-way during double-circuit operation would be about one third of the 
maximum values.  

The electric fields from the proposed line would meet regulatory limits for public exposure in Oregon 
and all other states that have limits and would meet the regulatory limits or guidelines for peak fields 
established by national and international guideline setting organizations. The magnetic fields from the 
proposed line would be within the regulatory limits of the two states that have established them and 
within guidelines for public exposure established by ICNIRP and IEEE. The state of Oregon does not 
have limits for magnetic fields from transmission lines.  

Short-term effects from transmission-line fields are well understood and can be mitigated. Nuisance 
shocks arising from electric-field induced currents and voltages could be perceivable on the right-of-way 
of the proposed line. Such occurrences are anticipated to be rare. It is common practice to ground 
permanent conducting objects during and after construction to mitigate against such occurrences. 

Corona-generated audible noise from the proposed line could be perceivable during foul weather at the 
edge of the right-of-way. The levels would be comparable with, or less than, those near existing 230-kV 
transmission lines in Oregon, would be in compliance with noise regulations in Oregon, and would be 
below levels specified in EPA guidelines. 

Corona-generated electromagnetic interference from the proposed line would be comparable to or less 
than that from existing 230-kV lines in Oregon. Radio interference levels would be below limits 
identified as acceptable. Television interference, a foul-weather phenomenon usually associated with 
higher voltage lines, is not anticipated to occur from the proposed line.  
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Table 1: Physical and electrical characteristics of the proposed North Steens double-

circuit transmission-line.  See Figure 1 for drawing of tower.  
 

Phase I II III 

Circuit West East West East West East 

Voltage
1
, kV 121.7 – 121.7 241.5 241.5 241.5 

Current, A  

Maximum/average 
500/175 – 500/175 1000/350 261/91 1000/350 

Electric phasing 

A 
B 
C 

– A 
B 
C 

C 
B 
A 

A 
B 
C 

C 
B 
A 

Clearance, ft. 

Minimum/Average
2
 

32.25/38.4 32.25/38.4 32.25/38.4 

Tower configuration Vertical Single Circuit Vertical Double Circuit Vertical Double Circuit 
Phase spacing, ft.

3
 16V 24H, 16 V 24H, 16 V 

Conductor diameter, in 1.545 1.545 1.545 
 

1 Maximum and average voltage assumed to be the same. 
2  Average voltage and average clearance used for corona calculations. 
3 H = horizontal spacing, feet;  V = vertical spacing, feet  
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Table 2: Calculated peak and edge of right-of-way (ROW) electric fields for the 

proposed North Steens transmission line operated at maximum voltage.   

 
 Electric Field, kV/m 

Phase I II III 

Field1 Maximum Average Maximum Average Maximum Average 

Peak on ROW 1.3 1.0 2.1 1.5 1.8 1.2 

At Edge of ROW
2
 0.02, 0.04 0.3, 0.02 0.05, 0.04 0.05, 0.08 0.05 0.09 

 
1  Maximum = Maximum voltage and minimum clearance; Average = Maximum voltage and  

average clearance. 
2  Fields at west edge of right-of-way adjacent to the Phase I circuit are given first.  
 

 

Table 3: Calculated peak and edge of right-of-way (ROW) magnetic fields for the 

proposed North Steens transmission line. 

 
 Magnetic Field, mG 

Phase I II III 

Field
1
 Maximum Average Maximum Average Maximum Average 

Peak on ROW 52 14 93 23 97 25 

At Edge of ROW
2
 15, 9 5, 3 7, 21 2, 7 12, 25 4, 8 

 
1  Maximum = Maximum current and minimum clearance; Average = Average current and 

average clearance.  
2  Fields at west edge of right-of-way adjacent to the Phase I circuit are given first. 
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Table 4: Electric- and magnetic-field exposure guidelines. 

 

ORGANIZATION TYPE OF 

EXPOSURE 

ELECTRIC FIELD, 

kV/m 

MAGNETIC FIELD, 

mG 

ACGIH Occupational 251
 10,000 

ICNIRP 

Occupational 8.32 4,200 

General Public 4.2 833 

IEEE 

Occupational 20 27,100 

General Public 53 9,040 

 
1 Grounding is recommended above 5 –7 kV/m and conductive clothing is recommended above 

15 kV/m. 
2 Increased to 16.7 kV/m if nuisance shocks are eliminated. 
3 Within power line rights-of-way, the guideline is 10 kV/m. 

 
Sources: ACGIH, 2008; ICNIRP, 1998; ICES, 2002 
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Table 5: States with transmission-line field limits.  

 

STATE AGENCY 

WITHIN 

RIGHT-OF-

WAY 

AT EDGE OF 

RIGHT-OF-

WAY 

COMMENTS 

a.  60-Hz ELECTRIC-FIELD LIMIT, kV/m 

Florida Department of 
Environmental 
Regulation 

8 ( 230 kV) 
10 (500 kV) 

2 Codified regulation, adopted after 
a public rulemaking hearing in 
1989. 

Minnesota Environ- 
mental Quality Board 

8 – 12-kV/m limit on the high 
voltage direct current (HVDC) 
nominal electric field. 

Montana Board of 
Natural Resources and 
Conservation 

7
1
 12 Codified regulation, adopted after 

a public rulemaking hearing in 
1984. 

New Jersey Department 
of Environmental 
Protection 

– 3 Used only as a guideline for 
evaluating complaints. 

New York State Public 
Service Commission 

11.8 
(7,11)3  

1.6 Explicitly implemented in terms 
of a specified right-of-way width. 

Oregon Facility Siting 
Council 

9 – Codified regulation, adopted after 
a public rulemaking hearing in 
1980. 

b.  60-Hz MAGNETIC-FIELD LIMIT, mG 
Florida Department of 
Environmental 
Regulation 

– 150 ( 230 kV) 
200 (500 kV) 

Codified regulations, adopted 
after a public rulemaking hearing 
in 1989. 

New York State Public 
Service Commission 

– 200 Adopted August 29, 1990. 

 
 

1 At road crossings 
2 Landowner may waive limit 
3 At highway and private road crossings, respectively 
 
Source: USDOE, 1996 
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Table 6: Common noise levels. 

 
 

Sound Level, dBA Noise Source or Effect 

128 Threshold of pain 

110 Rock-and-roll band 

80 Truck at 50 ft. 

70 Gas lawnmower at 100 ft. 

60 Normal conversation indoors 

50 Moderate rainfall on foliage 

47 L50 at edge of right-of-way during rain for Phase III 

40 Refrigerator 

25 Bedroom at night 

0 Hearing threshold 

 
 

Adapted from:  USDOE, 1996. 
 
 
 

Table 7: Predicted foul-weather and fair-weather audible noise (AN) levels at edge of 

right-of-way (ROW) for the proposed North Steens transmission line.  AN 
levels expressed in decibels on the A-weighted scale (dBA).   

 
 

 Audible Noise at Edge of ROW, dBA 

Phase I II III 

Descriptor1 L50, dBA L5, dBA L50, dBA L5, dBA L50, dBA L5, dBA 

Foul Weather
 2
 8, 6 11, 10 43, 44 46, 47 47 50 

Fair Weather
 2
 – – 18, 19 21, 22 22 25 

 
1  L50 and L5 denote the levels exceeded 50 and 5 percent of the time, respectively. 
2  Fields at west edge of right-of-way adjacent to the Phase I circuit are given first. 
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Figure 1: Double circuit tower for the proposed North Steens transmission line.  Line  
configurations for Phases I, II and III are described in Table 1.  

 
[Need better drawing from ENTRIX, if possible.]  
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Figure 2: Calculated maximum and average electric-field profiles for the proposed 

North Steens transmission line: a) Phases I and II; b) Phase III.  Line 
configurations are described in Table 1.  

 

a) Phases I and II 

 
b) Phase III 

 



North Steens Transmission Line Project 
Appendix C: Electrical Effects  

Appendix _/38 

Figure 3: Calculated maximum and average magnetic-field profiles for the proposed 

North Steens transmission line:  a) Phases I and II; b) Phase III.  Line 
configurations are described in Table 1.  

 

a) Phases I and II 

 

b) Phase III 
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Figure 4: Predicted foul-weather L50 audible noise levels for Phases II and III of the 

proposed North Steens transmission line.  Line configurations are described in 
Table 1.  
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1.1 VISUAL RESOURCES 

Visual resources, as defined by the Bureau of Land Management (BLM), are the visible physical features of a 
landscape (e.g., land, water, vegetation, animals, structures, and other features).  All land has inherent visual 
values that warrant different levels of management.  Aesthetic judgment, especially related to landscape 
views, is often considered subjective.  Over the past 30 years, the BLM has developed, refined, and 
implemented visual analysis and management systems that provide a tool for assessing visual qualities of the 
landscape in objective terms.  Visual assessment of the landscape using these tools establishes identifiable, 
consistent qualities that can be described and measured.  For the BLM, the Visual Resource Management 
(VRM) methodology has been developed to evaluate scenic resources under its jurisdiction and to develop 
management objectives for those resources.  Using the BLM’s VRM methodology, this section describes the 
Visual Resources within the Project Area, the expected effects of the Project on those resources, and the 
proposed mitigation measures for visual resources.   

1.1.1 Applicable Regulations 

NEPA sets forth a policy to “…assure for all Americans…esthetically pleasing surroundings…” (Section 
101(b)) and to use “a systematic, interdisciplinary approach which will ensure the integrated use of 
environmental design arts in the planning and decision making [for a project]” (Section 102).  As a Federal 
land-management agency, BLM is charged with managing the scenic resources of public lands through the 
Federal Land Policy and Management Act of 1976 as amended (FLPMA).  Section 102(8) of the FLPMA 
declares the policy that, in combination with other values, public land will be managed to protect the quality 
of scenic values and, where appropriate, preserve and protect certain public land in its natural condition.  
Federal land within the Steens Mountain Cooperative Management and Protection Area (CMPA) is also 
managed under the Steens Mountain Cooperative Management and Protection Act of 2000 (Steens Act), 16 
U.S.C. § 460nnn to 460nnn-122.  To meet visual resource objectives, BLM developed the VRM 
methodology, which is a systematic way to evaluate and compare the potential visual effects of the different 
alternatives and options of this Project.  This visual resources analysis applies the BLM’s VRM methodology 
to evaluate the potential visual effects of the Project.   

Once effects are identified, visual design techniques are applied to ensure surface-disturbing activities and 
structures are in harmony with their surroundings.  Guidelines for identification of visual resource inventory 
classes on public land are contained in BLM Manual Handbook H-8410-1, Visual Resource Inventory (USDI 
1986).  Establishment of visual resource management classes on public land is based on evaluation of the 
landscape’s scenic qualities, public sensitivity toward the landscape, and visibility of the landscape from 
travel routes or observation points.  The VRM classes for BLM land crossed by this Project were established 
through the Three Rivers RMP (USDI 1991), Andrews Management Unit (AMU) ROD/RMP, and the Steens 
Mountain CMPA ROD/RMP (USDI 2005a/2005b).  The VRM class objectives in these planning areas, which 
encompass the Project Area, are managed through application of the BLM Manual Handbook H-8431-1, 
Visual Resource Contrast Rating.   

The Proposed Action (Alternative B – West Route), its two route options (Hog Wallow and South Diamond 
Lane), and its 115-kV transmission line option cross federal lands managed by the BLM and U.S. Fish and 
Wildlife Service (USFWS) as well as private lands.  Alternative C (North Route) and its 115-kV transmission 
line option crosses federal lands managed by the BLM, state lands, and private lands.  The Proposed Action 
would cross the Malheur National Wildlife Refuge (MNWR) managed by the USFWS.  Visual resources are 
not specifically managed by the USFWS other than to provide opportunities for the public to engage in 
recreational wildlife viewing and to conserve the natural habitat of the refuge for migratory birds and other 
wildlife.  In addition to the Refuge, the private and state lands are not managed with a system or methodology 
to assess the visual effects to the existing landscape.  While the BLM methodology does not apply to non-
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Federal lands, the VRM methodology was used for consistency to assess potential visual effects for the entire 
Project Area and its alternatives.   

1.1.2 Affected Environment 

Situated in southeastern Oregon near the rural communities of Diamond and New Princeton, the Project Area 
is characterized by its remote, relatively undeveloped landscape.  Most of the Project Area is exceptionally 
rural with small communities separated by ranch complexes and undeveloped land managed by the BLM, 
USFWS, and the Oregon Department of State Lands.  The Project Area encompasses a rich variety of 
landscapes, ranging from rolling agricultural valleys incised by eroded canyons to volcanic uplifts 
surrounding rugged mountainous terrain.  The topography is further distinguished by the dramatic peaks of 
the Steens and Riddle Mountains.  The nearly 10,000 foot peak of Steens Mountain and the surrounding 
Steens Mountain Cooperative Management and Protection Area divides the Project into distinctive areas.  To 
the west of the mountains the landscape is characterized primarily by valley devoted to livestock grazing and 
agricultural separated by smaller volcanic uplifts.  An expansive wetland and the MNWR separate the 
community of Frenchglen from the more rugged terrain to the northeast.  To the east of the Project Area the 
peaks of Steens Mountain descend sharply into grazing areas for several large ranches before reaching the 
Alvord Desert – part of a playa or largely dry lake bed.  These areas are outside of the Project Area related to 
the transmission lines but are considered in this analysis under Indirect and Cumulative Effects because of the 
visibility of the turbines from this area.   

Visitation to the Project Area is facilitated by several scenic byways and private roads that traverse the 
ranchlands.  The majority of visitors arrive at the Project Area on Highway 205, part of the High Desert 
Discovery Oregon Scenic Byway that connects the community of Burns/Hines to the Steens Mountain 
Wilderness Area.  The ranchland on the north side of the Project Area is accessed by the Diamond Loop Back 
Country Byway, smaller local roads, and unimproved (dirt) BLM roads.  Visitation to the land to the east is 
made possible by U.S. Route78 and the East Steens Road.  Within the Steens Mountain Wilderness area 
access is provided by the Steens Mountain North and South Loop roads.  Due to the relatively undeveloped 
nature of the country, elevation, and variations in topography there are many opportunities for vistas into the 
Project Area from relatively long distances.   

1.1.3 Methodology 

This section describes the methodology used for developing an inventory of visual resources within the 
affected environment by using the BLM’s VRM methodology.  The analysis was informed by comments from 
the public scoping process that occurred from July to September 2009.  Comments from agency 
representatives, local organizations and private citizens requested that the following visual resources issues be 
addressed: 

 Potential effects to tourism and recreation from an altered viewshed. 

 Simulations of the following: 

 Effects of blinking lights on the wind turbines, if applicable. 

 Moving simulations of the wind turbines and transmission line.  

 Nighttime views of the Project facilities. 

 Potential effects to the Project Area viewshed, including the following areas: 

 Buena Vista Butte 

 Steens Mountain 
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 CMPA 

 Kiger Wild Horse viewing area 

 Diamond Loop Back Country Byway 

 Kiger Gorge 

 Other recreational areas 

Several comments concerning visual resources are referred to other sections of this document.  Readers 
seeking information concerning potential effects to tourism and recreation from altered viewsheds should also 
review Section 3.7, Recreation.  The visual analysis does include simulations taken from areas where 
recreators and tourists would travel or recreate.   

Simulations of blinking lights on wind turbines, wind turbine movement, and nighttime views were not 
prepared, but effects from these proposed Project operations were considered in this section.  This section also 
includes an analysis of Project effects to visual resources as viewed from all areas mentioned in the scoping 
report.   

1.1.3.1 VRM Methodology - Inventory 

The BLM’s VRM methodology is composed of two stages:  inventory and analysis.  An inventory has been 
completed for the Project Area that is on BLM land, as noted in the Three Rivers RMP (USDI, 1991), 
Andrews Management Unit (AMU) ROD/RMP, and Steens Mountain CMPA ROD/RMP (USDI 
2005a/2005b).  Figure D.1-1 is a Visual Resource Management map.  Under the BLM methodology three 
factors are considered in developing the inventory:  scenic quality rating, sensitivity level, and distance zones 
(USDI, 1980, 1984, 1986).  Through the inventory process, landscape units are assigned one of four visual 
resource management inventory classes.  Class I is assigned to all special areas where the current management 
situations requires maintaining a natural environment essentially unaltered by man.  Classes II, III, and IV are 
assigned based upon a combination of factors that include scenic quality, sensitivity level, and distance zones.  
The classes and their associated BLM management objectives are as follows: 

 Class I:  The objective of this class is to preserve the existing character of the landscape.  The class 
provides for natural ecological changes; however, it does not preclude very limited management activity.  
The level of change to the characteristic landscape should be very low and must not attract attention. 

 Class II:  The objective of this class is to retain the existing character of the landscape.  The level of 
change to the characteristic landscape should be low.  Management activities may be seen, but should not 
attract the attention of the casual observer.  Any changes must repeat the basic elements of form, line, 
color, and texture found in the predominant natural features of the characteristic landscape. 

 Class III:  The objective of this class is to partially retain the existing character of the landscape.  The 
level of change to the characteristic of the landscape should be moderate.  Management activities may 
attract attention but should not dominate the view of the casual observer.  Changes should repeat the basic 
elements found in the predominant natural features of the characteristic landscape. 



APPENDIX D 
VISUAL RESOURCES TECHNICAL REPORT 

 

Appendix D-5 

 

Figure D.1-1 Visual Resource Management. 
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 Class IV:  The objective of this class is to provide management activities which require major 
modifications of the existing character of the landscape.  The level of change to the characteristic 
landscape can be high.  These management activities may dominate the view and be the major focus of 
viewer attention.  However, every attempt should be made to minimize the impact of these activities 
through careful location, minimal disturbance, and repeating basic elements. 

The inventory for the North Steens Project involved identifying the existing BLM visual classes on BLM 
lands and identifying visual resources within private lands and assigning them to inventory classes.  The 
process of identifying visual resources has four steps, including Scenic Quality Evaluation; Sensitivity Level 
Analysis; Delineation of Distance Zones; and Visual Resource Classes and Objectives.  The methodology for 
the inventory phase followed the “BLM Handbook H-8410-1, Visual Resource Inventory.”  While BLM 
methodology does not apply to non-Federal lands, the VRM methodology was used for the entire Project 
Area to provide a consistent method of assessing potential visual effects for the Project alternatives.  When 
applicable, the existing VRM Class was utilized for areas that had previously been surveyed by the BLM.  For 
the purposes of this Project, the most appropriate Visual Resource Classification for the BLM lands nearest to 
a key observation point (KOP) was used for lands not managed by the BLM and that lacked a VRM 
classification.   

Data collected included U.S. Geological Survey quadrangle maps, Google Earth maps, aerial photographs, 
surface photographs, Project maps, and maps of existing BLM lands and Visual Resource classes.  These 
items were utilized to analyze vegetation types, land uses, and regional topography.  Fieldwork consisted of 
driving and walking Project Areas to qualitatively determine the visibility of the proposed transmission lines, 
turbines, and other facilities from residences, major roads, recreational areas, and potential sensitive views.   

SCENIC QUALITY EVALUATION 

The Scenic Quality Evaluation is a measure of the visual appeal of a tract of land.  Consistent with BLM 
Manual 8410-1, public lands are given an A, B, or C rating based on the apparent scenic quality determined 
by seven visual qualities:  landform, vegetation, water, color, influence of adjacent scenery, scarcity (common 
vs. rare), and cultural modifications (changes made by humans).  All but the cultural modifications (changes 
made by humans) are scored on a scale of 5 to 1 with a 5 representing the most dramatic visual presence and 1 
the least.  Cultural modifications are scored on a scale from 2 to 4 based upon their ability to harmonize or 
detract from the surrounding landscape.  Those areas with the most variety and most harmonious composition 
have the greatest scenic value.  Scores given to each visual quality reflect the evaluator’s overall impression 
of the area and range from a high of more than 19 (an A-rating), to a mid-range of 12-19 (B-rating), or may be 
as little as 11 (C-rating).   

SENSITIVITY LEVEL ANALYSIS 

This analysis measures public concern for scenic quality.  Consistent with BLM Manual 8410-1, public lands 
are assigned a high, medium, or low sensitivity level by analyzing the various indicators of public concern, 
including type of users, amount of use, public interest, adjacent land uses, special areas, and other factors.   

The types of users in the Project Area include residents and workers on the ranches, residents of the towns of 
Frenchglen, Crane, Diamond, and Princeton, and travelers on the various scenic byways, and recreators to the 
Steens Mountain Wilderness Area, Malheur Refuge, and other facilities in the area.  Recreators in the Project 
Area would have a high visual sensitivity, whereas travelers through the area would have a lower visual 
sensitivity because of the shorter viewing times and engagement in driving.  The amount of use of the Project 
Area is seasonally driven for recreators with visitation occurring predominately between March and October.  
The Project Area is also of interest to the Burns Paiute Tribe who attach cultural significance to natural 
landscape components.  Other factors to consider are the number and diversity of human-made objects in the 
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landscape, including the existing transmission lines, roads, grazed and irrigated land, and structures associated 
with the ranches and the towns.   

DELINEATION OF DISTANCE ZONES 

The delineation of a distance zone involves identifying the Project Area’s relative visibility from travel routes 
or observation points.  These distance zones are “foreground-middle ground,” “background,” and “seldom 
seen.”  As defined by BLM criteria, the foreground-middle ground zone is an area less than 3 to 5 miles away 
from viewers and the background zone is an area between 5 to 15 miles away.  Areas that are not in the 
foreground-middle ground or background zones are in the seldom seen zone.  KOPs represent the basic 
building block of the BLM’s VRM methodology.  KOPs, or the specific points with views of the Project, 
were identified based upon areas of high visual sensitivity, angle of observation, number of viewers, public 
access, length of time the project is in view, relative project size, season of use, and light conditions.   

KOPs were utilized to illustrate the characteristic landscape types found at significant viewpoints of the 
Project Area.  The VRM process of Scenic Quality Evaluation was utilized to describe the visual attributes of 
the area and assign a visual resource class to private lands visible from the KOPs.  Each KOP is summarized 
in Tables D.1-2 through D.1-6.  Figure D.1-2 shows the location of each KOP.  The KOPs were taken from 
the major access roads and publically accessible routes with views to the Project Area.   

1.1.3.2 Existing VRM Classes in Project Area 

This section provides a comparative analysis of the types of visual resources found within Alternative B 
(West Route), the two route options (Hog Wallow and South Diamond Lane), and Alternative C (North 
Route).  Table D.1-1 lists the approximate distances traversed by the Project alternatives through the existing 
VRM classes currently designated by BLM through the RMP process noted in Section 3.8.1.  KOPs were 
utilized to illustrate the characteristic landscape types found at significant viewpoints of the Project area.  
About 87 points were initially identified in the field as potential KOPs.  Of these, 35 KOPs were selected for 
study to analyze the Project’s direct, indirect, and cumulative effects.  Figure D.1-2 is a map showing the 
location of each KOP and the existing BLM VRM classes.  Those KOPs that were not chosen for further 
study included locations from which there was no view of the Project components or the KOP was repetitive 
in terms of the view of Project components and general location.  For the purposes of this Project, in 
situations where private lands were crossed by the Project and was visible from a KOP, the VRM class of the 
nearest, most applicable BLM parcel was utilized to develop a contrast rating and analyze the associated 
Project effect.   

For the 115-kV Transmission Line Option, the distances provided in the table for Alternatives B and C (with 
their respective route options) would be the same.  The Echanis Wind Energy Project (Echanis Project) does 
not lie on federal lands and thus does not lie on pre-existing VRM classified lands.   
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Table D.1-1 Pre-existing VRM Classed Lands Crossed by Project Options & Alternatives 

VRM Class Length in Miles of VRM Class BLM lands Crossed by the Project 

Alternative B – West Route   

VRM Class 2 1.89 

VRM Class 3 6.08 

Alternative C – North Route   

VRM Class 2 0.09 

VRM Class 3 2.40 

VRM Class 4 3.50 

Kiger Mustang ACEC 7.27 

Hog Wallow Route Option   

VRM Class 2 0.01 

VRM Class 3 1.05 

South Diamond Lane Route Option   

VRM Class 2 0.74 

VRM Class 3 0.47 

1.1.3.3 VRM Methodology – Analysis 

The analysis stage involves determining whether the potential for visual effects from proposed surface-
disturbing activities or developments would meet the management objectives established for the area, or 
whether design techniques would be applied to ensure that surface-disturbing activities are in harmony with 
their surroundings.  The principal measure for assessing Project construction and operation effects to visual 
resources lies in the BLM’s use of a “contrast rating.” A visual contrast rating entails comparing Project 
features with the major features in the existing landscape using the basic design elements of form, line, color, 
and texture.  The steps in the contrast rating process are outlined in the BLM Manual H-8431 – Visual 
Resources Contrast Rating.”  The analysis stage is described below. 

KOP CONTRAST RATINGS  

To evaluate potential visual effects, contrast ratings are assigned to each view by considering the following 
factors: distance, angle of observation, length of time Project is in view, relativity to size or scale, season of 
use, light conditions, recovery time, spatial relationship, and atmospheric conditions.  The degree of visual 
change is measured through a contrast rating established in the BLM VRM Manual 8431.  Contrast ratings are 
noted as being none, weak, moderate, and strong depending upon the degree of change.  Contrast created by 
the Project is rated as follows: 

Strong:  The contrast demands attention and would 
not be overlooked by the average observer, and is 
dominant in the landscape. 

Weak:  The contrast can be seen but does not attract 
attention. 

Moderate:  The contrast begins to attract attention 
and begins to dominate the characteristic landscape. 

None:  The contrast is not visible or not perceived. 
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Figure D.1-2 Key Observation Points. 
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COMPARISON WITH VISUAL RESOURCE CLASS OBJECTIVES 

A contrast rating is provided for each of the KOPs to assist in determining whether Project features meet the 
VRM objectives.  The projected level of contrast is compared to acceptable levels of contrast for the visual 
resource class of the view as described in the existing conditions.  The four levels of contrast are established 
in BLM Manual 8431 Appendix 2 and roughly correspond to the Visual Resource Class Objective (I, II, III, 
and IV).  This means that a strong contrast rating may be acceptable in a Class IV area and probably would be 
acceptable in a Class III area.   

Class I: Acceptable contrasts are primarily natural ecological changes. 

Class II: Contrasts may be seen but should not attract the attention of the casual observer. 

Class III: Contrasts may attract attention but should not dominate the view of the casual observer. 

Class IV: Contrast may dominate the view and be the major focus of viewer attention. 

As previously noted the BLM Visual Resource Class Objectives would not apply to visual resources located 
on private land that are affected by the Project, however the BLM methodology was used for all areas of the 
Project to consistently address visual effects for the entire Project Area and its alternatives.   

EFFECT LEVELS 

Effect classifications are based upon BLM Manual 8431 and are classified as high, moderate, or low based 
upon the degree of contrast of the Project compared to the acceptable level of contrast for that visual resource 
class.  The following effect levels are used:  

High: Contrast from the Project is substantially greater than acceptable. 

Moderate: Contrast is somewhat greater than acceptable for the visual resource class. 

Low:  Contrast is acceptable for the visual resource class. 

No effect: Visual contrast is imperceptible. 

1.1.4 Environmental Effects and Mitigation  

This section considers how Project-related operations and construction activities, which include transmission 
line route options, design options, and access roads, would affect the visual resources within the Project Area 
during the proposed Project.  The proposed Project would traverse through lightly populated areas with an 
estimated 0.8 persons per square mile (http://quickfacts.census.gov/qfd/states/41/41025.html).  The area is 
frequently accessed by tourists and recreational visitors and the proposed Project would have both temporary 
and permanent effects on the visual resources in these areas.  As noted previously, the level of effect is 
contingent upon the contrast rating and the associated management objectives for the visual resource class.  
Some of these visual resources are situated on BLM lands previously analyzed using the BLM’s Visual 
Resource Classification system.  The Project is also located on State of Oregon, U.S. Fish and Wildlife 
Service, and private land.  For the purposes of this Project, the most appropriate Visual Resource 
Classification for the BLM lands nearest to the KOP was used for these areas.  BLM does not retain the 
jurisdiction, however, to apply Visual Resource Class Objectives to non-BLM managed lands.   

1.1.4.1 Alternative A – No Action 

Visual effects associated with the No Action Alternative would include the continuance of existing BLM 
management activities in the Project area such as those included in the North Steens Ecosystem Restoration 
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Project.  Other privately developed wind energy projects, such as the West Ridge, East Ridge, and Riddle 
Mountain Projects, have been proposed near the Project Area and may still proceed under Alternative A.  The 
BLM management activities as well as these other proposed turbine projects would have effects to the visual 
resources in or near the Project Area.   

1.1.4.2 Effects Common to All Action Alternatives 

The Project would tie into the Echanis Project, thus providing a means of electrical transmission for the power 
generated by the Echanis Project.   

The Echanis Project would consist of multiple Project components, including wind turbines, a power 
collection system, a substation, access roads, and an operations and maintenance (O&M) building.  Between 
40 and 69 wind turbines would be situated on the proposed site located near the edge of the northern Steens 
escarpment overlooking Mann Lake.  Turbine towers would vary in height from 213 to 262 feet with a steel 
and concrete foundation.  The towers including the wind rotors would be approximately 400 feet tall.  During 
Project operation, the rotors would be in motion or be still.  The exterior of the tower would have a smooth 
surface.  Each turbine would be accompanied by a transformer located near the structure’s base and the power 
would be distributed via power collection cables situated underground.  An existing access road from Ham 
Brown Lane would be improved, widened, and extended to the Echanis site.  The completed access road 
would be 18.95 miles long and topped with sub-course and top-course aggregates.  Additional service roads 
(i.e., string roads) would be constructed along and between the turbine strings.  A small 24-foot by 48-foot 
O&M building and a substation would also be constructed.  The substation would be approximately 200 feet 
long and 100 feet wide, enclosed with cyclone fencing and topped with a 3-strand barbed wire climb barrier.  
All vegetation within the fenced area would be removed and replaced with gravel.  Construction would alter 
the visual environment through grading, installing foundations for electrical equipment, applying gravel, 
installing security fencing, and connecting equipment to the new transmission line.   

To study the effects of the Project, seven KOPs were identified within the Project Area.  The wind turbines 
are situated near lands that have received a Visual Resource Class of I and II.  While on private land, the 
Echanis Project Area retains landscape characteristics similar to a BLM Visual Resource Class II.   

PERMANENT EFFECTS 

The effect levels of the Echanis Project would be low for KOPs 42, 44, and 48 (see Figure D.1-3), as shown 
in Table D.1-2.  A moderate effect level would be experienced from KOPs 45, 47, and 61 and a high effect 
level would be experienced from KOP 46.  The moderate effects come from the introduction of strong 
vertical, moving, human made elements into the largely stationary landscape, particularly along the East 
Steens Road and East Rim Overlook.  The high effect for KOP 46 comes from the introduction of a strong 
vertical, human made element along the Steens ridgeline that is visible in the foreground from both within the 
Mann Lake recreational area and along the East Steens Road and immediately abuts VRM Class II lands.  
Due to the project’s proximity to VRM Class II lands, the Project may affect the scenic quality ratings of 
these lands.  The character of the adjacent scenery and cultural modifications near the VRM Class II lands 
immediately near the Echanis Project would change.  While these effects would be moderate to high and 
otherwise not meet BLM visual resource management objectives for VRM Class II lands, the Echanis Project 
is located on private lands and not subject to BLM’s visual resource management objectives.   
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Figure D.1-3 KOPs Echanis Turbines. 
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Table D.1-2 Echanis Wind Energy Project Effects 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 
Visual Resource 

Class Contrast Rating Effect 

KOP 42 East Steens Loop B Moderate Distant III Weak  Low 

KOP 44 East Steens Loop B Moderate Foreground/ 
Middle ground 

III Weak Low 

KOP 45 East Steens Loop B Moderate Foreground/ 
Middle ground  

III Weak Low 

KOP 46 Mann Lake A High Foreground/ 
Middle ground 

II Moderate Moderate 

KOP 47 East Steens Loop B Moderate Foreground/ 
Middle ground 

II Strong High 

KOP 48 East Steens Loop B Moderate Distant II Moderate Moderate 

KOP 61 East Rim Overlook A High Distant III Moderate Moderate 

 

KOP 42 View from East Steens Loop (Figure D.1-7a and Figure D.1-7b) 

This view is of the east slope of Steens Mountain from East Steens Tour Road.  The turbines are 
approximately 6.4 miles away on the ridge above the road. 

Scenic Quality Rating 

The scenic quality rating is B, which is defined by a mixture of features both common and uncommon to the 
physiographic region.  The mountain ridges rise above the roadway but the foreground is dominated by 
elements fairly common to the areas with relatively even textures and little variation in form, texture, or color 
from the shrub brush and exposed soil.  Much of the area in the foreground is already considerably altered by 
grazing and other agricultural practices.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed turbines that would be visible on the ridge above.  
Most viewers would be recreators on the East Steens Tour road.  Residents and workers on the nearby ranches 
would also see this vista but would be familiar with the view.  Most observers from this KOP would be in 
vehicles traveling at relatively high speeds whose viewing times would be relatively short.   

Visual Resource Classification 

The existing conditions along the highway are consistent with the nearby areas already classified by the BLM 
as Class III Visual Resources, in which common scenic qualities are evident with moderate to high viewer 
sensitivity.  The management objective is to partially retain the existing character of the landscape, and the 
level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed Echanis turbines are visible but are not prominent from this distance of approximately 6.4 miles 
away.  The metallic finish of the turbines stands out against the browns and golds of the ridgelines but much 
of the intermediate area is covered by dramatic ridges and rock formations that would attract the eye.   
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Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 44 View from Stonehouse Road (Figure D.1-8a and Figure D.1-8b) 

This view is from the intersection of Stonehouse Road and the East Steens Tour Road.  The turbines are 
approximately 3.5 miles away on the ridge above the road.   

Scenic Quality Rating 

The scenic quality rating is B, which is characterized by a mixture of features both common and uncommon 
to the physiographic region.  The mountains rise in the distance but the foreground is dominated by elements 
fairly common to the areas with relatively even textures formed by the little variation in form, texture, or 
color from the shrub brush and exposed soil.   

Sensitivity Level 

This view has a medium to high sensitivity level with respect to the proposed turbines that would be visible 
on the ridge above.  Most viewers would be recreators on the East Steens Tour road.  Most observers from 
this KOP would be in vehicles traveling at relatively high speeds and therefore viewing times would be fairly 
short.  Residents and workers on the nearby ranches would also see this vista but would be familiar with the 
view.   

Visual Resource Classification 

The existing conditions along the highway are similar to those in the adjacent Class III areas previously 
defined by the BLM, in which common scenic qualities are evident with moderate to high viewer sensitivity.  
The management objective is to partially retain the existing character of the landscape and the level of change 
to the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed Echanis turbines are visible but the distance of approximately 3.5 miles away diminishes some 
of the contrast between the vertical elements of the turbines and the rolling ridges.  The metallic finish of the 
turbines stands out against the browns and gold colors of the ridgelines.  Much of the intermediate area is 
covered by dramatic ridges and rock formations that attract the eye.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 45 View to Steens Mountain from East Steens Tour Road (Figure D.1-9a and Figure D.1-9b) 

This view is of the east slope of Steens Mountain from East Steens Tour Road.  The Echanis Project turbines 
are visible approximately 2.0 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The mountains rise dramatically but the foreground is dominated by elements fairly 
common to the areas with relatively even textures and minimal variation in form, texture, or color from the 
shrub brush and exposed soil.   
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Sensitivity Level 

This view has a moderate sensitivity level to the proposed turbines that would be visible on the ridge above.  
Most viewers would be recreators on the East Steens Tour road.  The view would be most frequently viewed 
by residents and workers on the nearby ranches who would have a lower sensitivity.   

Visual Resource Classification 

The existing conditions along the highway are part of an area previously defined by the BLM as a Class II 
Visual Resource classification, in which common scenic qualities are evident with moderate to high viewer 
sensitivity.  The management objective is to retain the existing character of the landscape.  Any changes must 
repeat the basic elements of form, lines, color, and texture found in the predominant natural features of the 
characteristic landscape.   

Contrast Rating:  Moderate 

The proposed Echanis Project turbines are visible but the distance of approximately 2.0 miles away 
diminishes some of the contrast between the vertical elements of the turbines and the rolling ridges.  The 
metallic finish of the turbines stands out against the relatively even hues of browns and golds on the 
ridgelines.  The dramatic ridges and dark rock formations would remain the most dominant visual images, 
whereas the lighter forms of the turbines would tend to recede into the lighter sky.   

Impact Level:  Moderate 

The level of contrast is consistent with the Class II visual resource rating given to this view.   

KOP 46 Mann Lake (Figure D.1-10a and Figure D.1-10b) 

This view is taken from the parking lot for the Mann Lake Recreation Area.  The turbines are approximately 
3.5 miles away on the ridge above the lake.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The mountains rise dramatically above the lake but much of the view is occupied by 
shrub grass and exposed soil that is common throughout the Project Area.   

Sensitivity Level 

This view has a high sensitivity level to the proposed turbines that would be visible on the ridge above.  Most 
viewers would be recreators at Mann Lake, who would have longer viewing times, or tourists passing on the 
East Steens Tour road.  Residents and workers on the nearby ranches would also see this vista but would be 
familiar with the view.   

Visual Resource Classification 

The existing conditions along the highway are part of an area previously defined by the BLM as a Class II 
Visual Resource classification, in which common scenic qualities are evident with moderate to high viewer 
sensitivity.  The management objective is to retain the existing character of the landscape.  Any changes must 
repeat the basic elements of form, lines, color, and texture found in the predominant natural features of the 
characteristic landscape.   
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Contrast Rating:  Strong 

The proposed Echanis Project turbines are visible but the distance of approximately 3.5 miles away 
diminishes some of the contrast between the vertical elements of the turbines and the rolling ridges.  The 
metallic finish of the turbines stands out sharply against the relatively even hues of browns and golds on the 
ridgelines.   

Impact Level:  High 

The level of contrast begins to attract attention at a level that is too high for a Class II Visual Resource.   

KOP 47 East Steens Tour Loop (Figure D.1-11a and Figure D.1-11b) 

This view is taken from East Steens Tour Road.  The Echanis Project turbines are approximately 4.2 miles 
away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The mountain slopes are a dramatic contrast from the relatively even colors, textures, 
and forms of the shrub brush found in the grazing areas adjacent to the road.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be visible on the ridge above.  
Most viewers would be recreators on the East Steens Tour road.  The view would be familiar to the residents 
and workers on the nearby ranches.   

Visual Resource Classification 

The existing conditions along the highway are part of an area previously defined by the BLM as a Class II 
Visual Resource classification, in which common scenic qualities are evident with moderate to high viewer 
sensitivity.  The management objective is to retain the existing character of the landscape.  Any changes must 
repeat the basic elements of form, lines, color, and texture found in the predominant natural features of the 
characteristic landscape.   

Contrast Rating:  Moderate 

The proposed Echanis Project turbines are visible but the distance of approximately 4.2 miles away 
diminishes some of the contrast between the vertical elements of the turbines and the rolling ridges.  The 
metallic finish of the turbines stands out against the relatively even hues of browns and golds on the 
ridgelines.  The dramatic ridges and dark rock formations would remain the most dominant visual images 
whereas the lighter forms of the turbines would tend to recede into the lighter sky.   

Impact Level:  Moderate 

The level of contrast is consistent with the Class II visual resource rating given to this view.  

KOP 48 East Steens Loop Road (Figure D.1-12a and Figure D.1-12b) 

This view is of the east slope of Steens Mountain from East Steens Loop Road.  The Echanis Project turbines 
are visible approximately 6.3 miles away.   



APPENDIX D 
VISUAL RESOURCES TECHNICAL REPORT 

 

Appendix D-17 

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The mountains rise dramatically but the foreground is dominated by the relatively even 
colors and textures of the road and adjacent grazing area.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be visible on the ridge above.  
Most viewers would be recreators on the East Steens Tour road.  Residents and workers on the nearby ranches 
would also see this vista but would be familiar with the view.   

Visual Resource Classification 

The existing conditions along the highway are part of an area previously defined by the BLM as a Class III 
Visual Resource classification, in which common scenic qualities are evident with moderate to high viewer 
sensitivity.  The management objective is to partially retain the existing character of the landscape.  Changes 
should repeat the basic elements found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  Weak 

The proposed Echanis Project turbines are visible but the distance of approximately 6.3 miles diminishes 
some of the contrast between the vertical elements of the turbines and the rolling ridges.  The metallic finish 
of the turbines stands out against the relatively even hues of browns and golds on the ridgelines.  The 
dramatic ridges and dark rock formations would remain the most dominant visual images, whereas the lighter 
forms of the turbines would tend to recede into the lighter sky.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 61 East Rim Overlook (Figure D.1-15a and Figure D.1-15b) 

This view is of Steens Mountain from the East Rim Overlook.  The turbines are approximately 7.6 miles 
away.   

Scenic Quality Rating 

The scenic quality rating is A, which is defined as outstanding features in the physiographic region.  The 
viewing area provides long vistas to the jagged ridges of Steens Mountains and rolling hills beyond.  The 
colors are primarily browns and gold with angular rock formations jutting from the ridges.  The jagged peaks 
slope sharply to form the agricultural land that separates the mountains from the Alvord Desert.  Stands of 
dark green juniper trees provide contrast with the brown hues of the rock faces.   

Sensitivity Level 

This view has a high sensitivity level to the proposed turbines that would prominently visible along the ridge.   

Visual Resource Classification 

The viewpoint is part of the already rated Class I Visual Resource, in which there are outstanding scenic 
qualities with high viewer sensitivity.  The management objective is to preserve the existing character of the 
landscape and the level of change to the characteristic landscape should be moderate.   
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Contrast Rating:  Moderate 

The proposed Echanis Project turbines are visible but the distance of approximately 7.5 miles away 
diminishes some of the contrast between the vertical elements of the turbines and the rolling ridges.  The 
metallic finish of the turbines stands out against the browns and golds of the ridgelines.  Much of the 
intermediate area is covered by dramatic ridges and rock formations that attract the eye.   

Impact Level:  Moderate 

The level of contrast is too high for the resource classification.   

TEMPORARY EFFECTS  

In general, construction equipment and materials have the potential for moderate to strong contrast against the 
existing landscape of the Project Area due to their differences in form, line, texture, and color.  Furthermore, 
construction activities would occur where sensitive viewers visit the Project Area.  Construction equipment, 
laydown and tensioning site areas, access roads, as well as excavation and dust plumes may be seen along the 
transmission line corridor.  While construction activities would not meet existing VRM objectives for some 
classified lands, these activities would be short term and transitory with effects minimized by best 
management practices described in Section 2 and Appendix A.   

LIGHT POLLUTION AND GLARE 

In response to comments received during scoping, Project effects from light pollution and glare were 
analyzed.  The RMPs for the Three Rivers, Andrews Management Unit, and the Steens Mountain CMPA do 
not contain overall management objectives pertaining to light pollution and/or glare generated from private 
lands as well as agency activities or agency permitted activities on BLM-administered lands in the Project 
Area.  Light pollution can be caused by the use of exterior light fixtures, strobes, or both that illuminate 
landscape features that would otherwise be largely devoid of light during the evening.  Excessive lighting 
could also be visible during the day in low light situations.   

To meet security and safety-oriented objectives for Project-related facilities, exterior lighting, strobes, or both 
are needed on several components of the Echinus Project, which is situated on private land.  The FAA, for 
instance, requires that structures over 200 feet tall be equipped with red or white flashing lights mounted on 
the nacelle of a wind turbine to avoid aircraft collisions during the day and night.  Additional lighting at the 
substation and O&M facility would be limited to reduce nighttime light pollution through the use of directed 
lighting, timers, and motion sensors.  Due to their minimal visibility outside of the immediate Project Area, 
these facilities would have a minimal effect upon nighttime light pollution.  The red or white flashing lights 
on the nacelles of the wind turbines would be most visible from the East Steens Road (KOPs 45, 46, and 47) 
and Steens Mountain East Rim Overlook (KOP 61).  While these strobes would contrast against the nighttime 
visual environment, they would be intermittent and would not contribute to light pollution.  Since the 
transmission line towers used for the Project fall below the 200 foot threshold, they would not be required to 
have red or white flashing lights.  Due to the lack of management objectives for light pollution and glare, no 
mitigation measures are required.   

MITIGATION 

No mitigation for effects to visual resources would be implemented for the Echanis Project.  Best 
Management Practices (BMPs) and Project Design Features (PDFs) described in Section 2 and Appendix A 
are designed to reduce the effects from the proposed Project; therefore, no additional mitigation would be 
required.   
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1.1.4.3 Alternative B – West Route (Proposed Action) 

The West Route would consist of a 28.9 mile long transmission line from the Echanis Substation to the 
Harney County Electric Cooperative (HEC) tie in.  The transmission components for Alternative B include a 
new 230-kV transmission line, an interconnection station with an existing 115-kV transmission line, 
numerous laydown areas and tensioning sites, new and improved access roads, and relocation of an existing 
HEC distribution line along Diamond Lane.  The mono-pole type transmission towers would range in height 
from 70 to 80 feet with three sets of cross arms that extend approximately 10 to 11 feet horizontally.  Each 
pole would be constructed of non-reflective, pre-rusted steel.  Taller poles would be erected on either side of 
the Blitzen Valley where the transmission line would cross the MNWR.  At this location, poles up to 130 feet 
tall would be secured to concrete footings embedded in rim rock on land administered by the BLM.  The 
distance between the two poles would be more than 1,400 feet allowing the line to completely span the 
MNWR.  In other areas along the transmission line route the distance between poles would range from 600 to 
1,000 feet, depending on site conditions and topography.  Initial construction would involve installing a single 
circuit of the proposed double-circuit transmission line.  The second circuit would be installed in the future, if 
needed, to serve additional wind energy projects proposed for development in the area.       

The interconnection station with an existing HEC 115-kV transmission line would consist of a 0.69 acre site 
adjacent to the existing line.  The site would be fenced with cyclone fencing and topped with a 3-strand 
barbed wire climb barrier.  All vegetation within the fenced area would be removed and replaced with gravel.  
Approximately 2.0 miles of the existing access road from Highway 205 to the interconnection station site 
would be improved by grading and widening.  Approximately 1,000 feet of new access road would be 
constructed from the existing road to the interconnection station site.  The Project would also include a 1.4 
mile distribution line relocation along South Diamond Road that would involve placing an existing 24.9-kV 
transmission line underground by excavating and backfilling a 6-foot trench or by placing it under waterways 
through a directional bore.   

The transmission line of the West Route would traverse rolling terrain but would span the wetlands of 
MNWR and extend from rimrock to rimrock.  KOPs were situated along Diamond Lane, North Diamond 
Loop Road, and Highway 205 southbound.  From these observation points the distance from the Project Area 
to viewers varied from 800 feet to 2.8 miles.  KOPs 4, 11, 38, and 72 are located in Class III Visual Resource 
classified areas.  KOP 3 is located in a Class II Visual Resource classified area.  The Buena Vista Overlook, 
located just north of Alternative B was also analyzed at a preliminary level for the Draft EIS.  It may have 
views of the transmission line (foreground – middleground) and wind turbines (background).  The Overlook 
is near BLM VRM Class II and Class III lands.  Additional analysis will be conducted and presented in the 
Final EIS to identify the extent of effects from a KOP positioned at the Buena Vista Overlook.  Figure D.1-4 
shows the KOPs for Alternative B.   
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Figure D.1-4 Key Observation Points Alternative B. 
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 PERMANENT EFFECTS 

For KOP 3, where the Project Area is in a Class II area, the Project facilities would have a low to moderate 
contrast rating due to the use of non-reflective, pre-rusted monopoles that would reduce color contrasts with 
the rolling landscape composed of brown and gold hues.  The management objective for the Class II Visual 
Resource classification is to retain the existing character of the landscape.  Any changes must repeat the basic 
elements of form, lines, color, and texture found in the predominant natural features of the characteristic 
landscape.  The permanent effect from KOP 3 would be moderate due to the increased height and size of 
power distribution structures that would attract the attention of the casual observer.  As shown in Table D.1-3, 
KOPs 4, 11, 38, and 72, where the Project appears in a Class III area, the permanent effect was evaluated as 
low due to the relatively low scenic quality, proximity to sensitive viewers, and moderate to low contrast 
rating.  For Class III areas, the management objective is to partially retain the existing character of the 
landscape, and the level of change to the characteristic landscape should be moderate.  While the BLM-
administered land in the vicinity of the KOPs are designated Class II and Class III areas, existing 
modifications to the landscape already include fencelines, grazing, and electrical/telephone wires and vertical 
wood poles.  To somewhat reduce the visual effect slightly near BLM Class II lands along South Diamond 
Lane, a 1.4 mile segment of an existing 24.9-kV transmission line along South Diamond Lane would be 
placed underground to reduce visual effects.  For those sections of the Proposed Action situated within BLM-
managed VRM Class II areas, the VRM management objectives would not be met.  For those sections of the 
Proposed Action within BLM-managed VRM Class III areas, the VRM management objectives would be 
met.  A KOP at the Buena Vista Overlook would be developed and analyzed for the Final EIS.   

Table D.1-3 Alternative B (West Route) Permanent Effects Visual Resource Analysis 

Key Observation Points 
Scenic Quality 

Rating 
Sensitivity 

Level Distance Zone 
Visual 

Resource Class Contrast Rating Effect 

KOP 3 Diamond Lane C Moderate Foreground/ 
Middle ground 

II Moderate Moderate 

KOP 4 Diamond Lane C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 11 N. Diamond Loop Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 38 View from Diamond School B Moderate Foreground/ 
Middle ground 

III Low Low 

KOP 72  Hwy-205 southbound B Moderate Foreground/ 
Middle ground 

III Moderate Low 

Buena Vista Overlook (to be added) - - - - - - 

 

KOP 3 Diamond Lane Road (Figure D.1-14a and Figure D.1-14b) 

The transmission lines are approximately 800 feet away.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as a view with features commonly found in the physiographic 
region.  Elements in the foreground are found frequently in this region with little variation in form, texture, or 
color of the vegetation or landscape features.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor which would be visible in the foreground.  
Most viewers would be visitors to the Steens Mountain area who would be sensitive to changes in the 
environment, however the area is typically observed from a vehicle where the viewing times are brief.   
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Visual Resource Classification 

The existing conditions along the highway are part of an area previously defined by the BLM as a Class II 
Visual Resource classification, which is an area of outstanding scenic quality, high visitor sensitivity, and is 
viewed as foreground or middle ground.  The management objective is to retain the existing character of the 
landscape.  Any changes must repeat the basic elements of form, lines, color, and texture found in the 
predominant natural features of the characteristic landscape.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible approximately 800 feet away.  The rusted finish of the 
poles tends to blend in with the brown and gold colors of the field.  The tower size, when compared to the 
existing poles would attract the attention of the casual observer. 

Impact Level:  Moderate 

The level of change would be inconsistent with BLM visual resource management objectives for this class..   

KOP 4 Diamond Lane (Figure D.1-15a and Figure D.1-15b) 

The proposed route is approximately 0.15 mile to the east.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as a view fairly common to the physiographic region.  Views 
in the foreground are fairly common to this region with little variation in form, texture, or color.  The rolling 
hills in the distance provide some contrast but the landscape is dominated by the road, grassland, and 
relatively undefined hillsides.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be visible in the foreground.  
Most viewers would be visitors to the Steens Mountain area who would be sensitive to changes in the 
environment.   

Visual Resource Classification 

The landscape is part of a previously classified Class III Visual Resource, in which outstanding and common 
scenic qualities are evident with moderate to high viewer sensitivity.  The management objective is to 
partially retain the existing character of the landscape and the level of change to the characteristic landscape 
should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible approximately 1.5 miles away.  The surrounding 
hillsides obscure many of the transmission poles.  The rusted colors of the poles blend in with the muted 
colors of the landscape.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   
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KOP 11 North Diamond Loop Road (Figure D.1-16a and Figure D.1-16b) 

This view is provided from North Diamond Loop Road.  The proposed route is approximately 1.6 miles to the 
south.   

Scenic Quality Rating 

The scenic quality rating is C, which is characterized by features both common to the physiographic region.  
The views in the foreground are fairly common to the areas with relatively even textures created by the shrub 
brush and exposed soil.  The mountains are visible but as distant outlines.  The more dominant visual 
elements are the shrub grasses, with some contrast created by the sloping walls that descend into the valley 
below.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed transmission lines, as the majority of viewers from 
this vantage point would be residents and workers on the nearby ranches who would be familiar with the 
view.   

Visual Resource Classification 

The existing conditions along the road indicate a Class III Visual Resource classification, in which common 
scenic qualities are evident with moderate to high viewer sensitivity.  The management objective is to 
partially retain the existing character of the landscape and the level of change to the characteristic landscape 
should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are barely visible as they cross the highway approximately 1.6 
miles to the south.  The vertical characteristics of the poles stand out against the relatively flat environment 
but the rusted finish would blend in with the relatively even brown and gold hues.  Although the transmission 
lines are visible in the foreground to middle ground, the jagged peaks of Steens Mountain that are visible in 
the distance would attract the focus of the viewer.  The existing roadway and vegetation in the immediate 
foreground would remain the most dominant visual images whereas the lighter forms of the transmission lines 
would tend to recede into the lighter sky.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 38 View from Diamond School (Figure D.1-17a and Figure D.1-17b) 

The proposed transmission lines are approximately 2.8 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The views in the foreground are fairly common to the areas with relatively even 
textures formed by grazing land.  Although the middle ground is dominated by the gorges and plateaus, the 
forms are relatively even and smooth with little variation in texture or vegetation.  The road, pastures, and 
existing transmission lines dominate the foreground.   
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Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor which, while visible, would only be seen 
in the distance.  Most viewers would be students and local visitors to the school who would regularly 
experience the view.   

Visual Resource Classification 

The existing conditions indicate a Class III Visual Resource classification, in which common scenic qualities 
are evident with moderate to high viewer sensitivity.  The management objective is to partially retain the 
existing character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Low 

The transmission lines of the proposed route are barely visible as they cross between the ridges approximately 
2.8 miles away.  Although the transmission lines are in the foreground, the surrounding plateaus and gorges 
would continue to dominate the view.  Additionally, the existing power line and grazing areas in the 
immediate foreground would distract the viewer’s gaze from the new transmission lines.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 72 Highway 205 Southbound (Figure D.1-18a and Figure D.1-18b) 

This view is from Highway 205 travelling south.  The Proposed route is approximately 0.30 mile to the 
southeast.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of outstanding and common.  Views in the 
foreground are fairly common to the area with little variation in form, texture, or color.  The rimrock 
projections frame the view but the landscape is dominated by the road, grassland, and relatively undefined 
hillsides.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be visible in the foreground.  
Most viewers would be visitors to the Steens Mountain area who would be sensitive to changes in the 
environment.  However, the view is from a road traveled at relatively high speeds that results in brief viewing 
times.   

Visual Resource Classification 

The existing conditions are similar to the adjacent BLM-administered land that has been classified as a Class 
III Visual Resource, in which outstanding and common scenic qualities are evident with moderate to high 
viewer sensitivity.  The management objective is to partially retain the existing character of the landscape and 
the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible approximately 0.30 mile away.  The rusted finish of 
the poles blends in with the relatively even hues of browns and golds of the surrounding grassland and 
hillside.  The transmission lines would be noticeable but only for a brief period as the driver passes on the 
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roadway.  The existing roadway, fencing, and rock formations would remain the most dominant visual images 
whereas the lighter forms of the transmission lines would tend to recede into the lighter sky.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

TEMPORARY EFFECTS 

In general, construction equipment and materials have the potential for moderate to strong contrast against the 
existing landscape of the Project Area due to their differences in form, line, texture, and color.  Furthermore, 
construction activities would occur where sensitive viewers visit the Project Area.  Construction equipment, 
laydown and tensioning site areas, access roads, as well as excavation and dust plumes may be seen along the 
transmission line corridor.  While construction activities would not meet existing VRM objectives for some 
classified lands, these activities would be short term and transitory with effects minimized by the best 
management practices described in Section 2 and Appendix A.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, visual resources in the Project Area would 
experience similar temporary construction related effects as described above, including visible equipment, 
areas of excavation, and dust.  Permanent effects would be the introduction of an additional horizontal 
element into the visual environment.  All simulations were developed to show the full line capacity so that the 
effects of future construction could be analyzed.   

MITIGATION 

No mitigation for effects to visual resources would be implemented for Alternative B.  Best Management 
Practices (BMPs) and Project Design Features (PDFs) described in Section 2 and Appendix A are designed to 
reduce the effects from the proposed Project; therefore, no additional mitigation would be required.   

South Diamond Lane Route Option 

The South Diamond Lane Route Option would be approximately 28.26 miles long from the Echanis Project 
site to the interconnection station near HEC transmission line.  Approximately 18.08 miles of the alignment 
would cross privately-owned rangeland, 6.09 miles would cross land administered by the BLM, and 4.09 
miles would cross land (in five locations) within the MNWR.  The visual resources analysis for the South 
Diamond Lane Route Option focuses on the 4.6 mile segment of the transmission line that would deviate from 
the alignment of Alternative B.  This segment would extend north and west from the alignment of Alternative 
B along South Diamond Lane to its intersection with Highway 205, where it would cross the highway and 
follow a primitive road and short cross-country segment, to a new interconnection station adjacent to the HEC 
115-kV transmission line.  The route would parallel South Diamond Lane for nearly the entire distance and 
would be approximately 800 feet south from travelers along the road (represented by KOP 3).  The Project 
would be situated in approximately the same location as the existing 24.9-kV distribution system.     

PERMANENT EFFECTS 

This Route Option, whose effects are evaluated by KOP 81, features views of an area near or on BLM-
administered lands that currently have a Class II Visual Resource classification.  It is evaluated as having a 
moderate visual effect due its close proximity to sensitive viewers, scenic quality rating, and moderate 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-26  

contrast rating.  This route option would replace the poles from an existing transmission line with larger 
towers which would attract the attention of the casual observer.  Due to the increased prominence of the 
Project within a Class II Visual Resource area, the VRM management objectives would not be met.  This 
route option would also be visible in the foreground for the Buena Vista Overlook.  A KOP for the Buena 
Vista Overlook will be developed and analyzed for the Final EIS.  Table D.1-4 presents Project effects for the 
transmission lines associated with the South Diamond Lane Option.   

Table D.1-4 Alternative B (West Route) Project Effects:  South Diamond Lane Option 

Key Observation Points 
Scenic Quality 

Rating 
Sensitivity Level Distance Zone 

Visual 
Resource 

Class 

Contrast 
Rating 

Effect 

KOP 81 South Diamond 
Lane 

C Moderate Foreground/ Middle ground II Moderate Moderate 

Buena Vista Overlook (to 
be added) 

- - - - - - 

KOP 81 South Diamond Lane near the South Diamond Canal (Figure D.1-19a and Figure D.1-19b) 

This view is from South Diamond Lane and travelling west.  The South Diamond Lane route option is 
immediately adjacent to the road.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as a view with features common to the physiographic region.  
Views in the foreground are fairly common to this region with little variation in form, texture, or color.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be visible in the foreground.  
Most viewers would be visitors to the Steens Mountain area who would be sensitive to changes in the 
environment.   

Visual Resource Classification 

The existing conditions along the roadway are part of an area previously defined by the BLM as a Class II 
Visual Resource classification, which is an area of outstanding scenic quality, high visitor sensitivity, and is 
viewed as foreground or middle ground.  The management objective is to retain the existing character of the 
landscape.  Any changes must repeat the basic elements of form, lines, color, and texture found in the 
predominant natural features of the characteristic landscape.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible approximately 800 feet away.  The rusted finish of the 
poles tends to blend in with the browns and gold colors of the surrounding field.  The tower size, when 
compared to the existing poles would attract the attention of the casual observer. 

Impact Level:  Moderate 

The level of change is inconsistent with BLM visual resource management objectives for this class...   

TEMPORARY EFFECTS  

The same temporary effects described above for Alternative B would apply to the South Diamond Lane Route 
Option, including the future upgrade to a full double-circuit 230-kV line.   
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MITIGATION 

No mitigation for effects to visual resources would be implemented for the South Diamond Lane Route 
Option of Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described 
in Section 2 and Appendix A are designated to reduce effects from the proposed Project; therefore, no 
additional mitigation would be required.   

Hog Wallow Route Option 

The Hog Wallow Route Option would be approximately 29.06 miles long from the Echanis Project site to the 
interconnection station near HEC transmission line.  Approximately 18.73 miles of the alignment would cross 
privately-owned rangeland, 68.43 miles would cross land administered by the BLM, and 1.90 miles would 
cross land (in two locations) within the MNWR.  The visual resources analysis for the Hog Wallow Route 
Option focuses on the 2.84 mile segment of the transmission line that would deviate from the alignment of 
Alternative B.  This segment would extend south and west from the alignment of Alternative B and would 
cross Highway 205 and extend from rim to rim over the MNWR.  One tower would be located approximately 
100 feet to the west of Highway 205 and another tower would be situated approximately 0.25 mile east of the 
road.  The major differences between this route option and Alternative B would be: 1) the interconnection 
station to the HEC 115-kV transmission line would be 0.5 mile further south; 2) the access road to the site 
from Highway 205 (the same road used for Alternative B) would be about 0.5 mile shorter; and 3) several 
additional laydown areas and tensioning sites would be required along the optional route.  The 1.4 miles of 
the existing 24.9-kV distribution system located along South Diamond Lane would be placed underground 
with this option, using the same construction techniques described for Alternative B.   

PERMANENT EFFECTS 

The two KOPs (71 and 87) that evaluate the permanent effect of the Hog Wallow Route Option are located on 
Highway 205 and would have views of the Project from the north and south.  The view from KOP 87 would 
have a moderate effect due to the line’s visibility in the foreground/middle ground and the Steens escarpment 
in the background.  Existing landscape characteristics include the roadway, fence lines and utility lines, 
wetlands, rock formations, as well as linear ridges.  Both KOPs feature views of the Project Area located near 
BLM-administered lands that currently have a Class III Visual Resource classification.  The Project would not 
be a dominant component of the landscape thus the modifications to the existing character of the landscape 
would meet VRM Class III management objectives. 

 

Table D.1-5 Alternative B (West Route) Project Effects:  Hog Wallow Route Option 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 

Visual 
Resource 

Class 
Contrast 
Rating Effect 

KOP 71 I-205 northbound C Moderate Foreground/ Middle ground III Moderate Low 

KOP 87 I-205 
southbound 

C Moderate Foreground/ Middle ground III Moderate Moderate 

KOP 71 Highway 205 near Hog Wallow Springs (Figure D.1-20a and Figure D.1-20b) 

This view is from Highway 205 and travelling north.  The Hog Wallow Route Option is approximately 0.20 
mile to the northeast.   
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Scenic Quality Rating 

The scenic quality rating is B, which is comprised of features fairly common to the area.  Views in the 
foreground are fairly common to the area with little variation in form, texture, or color.  The rimrock 
projections provide some contrast but the landscape is dominated by the road, grassland, and existing fencing.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed transmission lines that would be visible in the 
foreground.  Most viewers would be visitors to the Steens Mountain area and the MNWR who would be 
sensitive to changes in the environment.  However, viewing times are typically brief as the road is heavily 
trafficked at relatively high speeds.   

Visual Resource Classification 

The existing conditions are similar to the nearby BLM-administered land that has been classified as a Class 
III Visual Resource, in which outstanding and common scenic qualities are evident with moderate to high 
viewer sensitivity.  The management objective is to partially retain the existing character of the landscape and 
the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible from approximately 0.20 mile away.  The rusted 
finish of the pole blends in with the relatively even hues of pale brown and gold in the grassland.  The 
existing roadway, fencing, and rock formations would remain the most dominant visual images, particularly 
as the transmission lines are relatively high from the perspective of traveler in a car.   

Impact Level: Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 87 Highway 205 Near Donner und Blitzen River (Figure D.1-21a and Figure D.1-21b)  

This view is from Highway 205 travelling south.  The Hog Wallow Route Option is approximately 0.45 mile 
to the northeast.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as features fairly common with the region.  Views in the 
foreground are fairly common to the area with little variation in form, texture, or color.  The rimrock 
projections provide some contrast but the landscape is dominated by the road, grassland, and existing fencing.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor, which would be visible in the foreground.  
Most viewers would be visitors to the Steens Mountain area and the MNWR who would be sensitive to 
changes in the environment.  However, the road is heavily traveled at relatively high speeds that afford only 
brief viewing times.   

Visual Resource Classification 

The existing conditions are similar to the nearby BLM-administered land that has been classified as a Class 
III Visual Resource, in which outstanding and common scenic qualities are evident with moderate to high 
viewer sensitivity.  The management objective is to partially retain the existing character of the landscape and 
the level of change to the characteristic landscape should be moderate.   
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The transmission lines of the proposed route are visible from approximately 0.45 mile away.  The poles 
conform to the curves of the landscape and the rusted finish blends in with the relatively even hues of browns 
and gold colors found in the nearby grasslands.  The existing roadway, fencing, and rock formations would 
remain the most dominant elements from this view.   

Contrast Rating:  Moderate 

Impact Level:  Moderate 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

TEMPORARY EFFECTS 

The same temporary effects described above for Alternative B and the South Diamond Lane Route Option 
would apply to the Hog Wallow Route Option.   

MITIGATION 

No mitigation for effects to visual resources would be implemented for the Hog Wallow Route Option of 
Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described in Section 
2 and Appendix A are designed to reduce effects from the proposed Project; therefore, no additional 
mitigation would be required.   

115-kV Transmission Line Option 

The 115-kV Transmission Line Option would be a reduced capacity design configuration constructed along 
the same transmission line alignments described above for Alternative B – West Route, the South Diamond 
Lane Route Option, and the Hog Wallow Route Option.  The only difference between this option and the 
routes described above would be that the transmission line would carry one 115-kV 3-conductor circuit 
instead of one 115-kV 3-conductor circuit and one 230-kV circuit.  The pole heights, pole spacing, ROW 
widths, construction methods, interconnection points, and access requirements would be the same as those 
described for the other 230-kV routes.   

PERMANENT EFFECTS 

The permanent effects to visual resources of this design option would be largely the same as described for 
Alternative B and the two route options.  The principal difference would be the slightly different visual 
appearance of the towers is that only one 115-kV 3-conductor circuit would be present rather than the two that 
are proposed under Alternative B and the two route options.  While there would be slightly less of a visual 
impact, it would not reduce the visual presence of the towers within the overall landscape.   

TEMPORARY EFFECTS 

The temporary visual effects for this option would be less than those for Alternative B, South Diamond Lane 
Route Option, and the Hog Wallow Route Option.  This option would not require a second round of 
construction to add the second 230-kV circuit, nor would equipment upgrades be required at the 
interconnection station adjacent to the HEC line.  With no second round of construction to upgrade to 230-
kV, the temporary effects from the presence of construction equipment and materials and lay down areas 
would be less than those proposed for Alternative B.  The remaining temporary effects described above for 
Alternative B, South Diamond Lane Route Option, and the Hog Wallow Route Option would apply to the 
115-kV Transmission Line Option.   



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-30  

MITIGATION 

No mitigation for effects to visual resources would be implemented for the 115-kV Transmission Line Option 
of Alternative B.  Best Management Practices (BMPs) and Project Design Features (PDFs) described in 
Section 2 and Appendix A are designed to reduce effects from the proposed Project; therefore, no additional 
mitigation would be required.   

1.1.4.4 Key Observation Points in the Alternative North Route 

Alternative C (North Route) consists of a 45.9 mile long transmission line that follows the same Project 
corridor as Alternative B until the Project leaves the CMPA.  This alternative then turns north and extends 
through the Kiger Mustang ACEC.  It then partially follows Happy Valley Road and then proceeds northward 
until it intersects and then follows Route 78 near New Princeton, until it terminates near the community of 
Crane.  For those sections of the route near roads such as the Diamond Loop Road and Route 78, the Project 
would be visible while traveling either north or south.  The Project components include the transmission line, 
an interconnection station, access roads, and laydown areas and tensioning sites.  These Project components 
would have the same physical characteristics as those proposed for Alternative C.   

PERMANENT EFFECTS 

All of the KOPs used for this alternative are situated either near or on BLM-administered land.  This 
alternative crosses a very small amount of VRM Class II lands as well as larger amount of VRM Class III and 
Class IV lands.  The Project would be most visible from KOPs 24, 25, 26, 33, and 35 (see Figure D.1-5).  The 
Project would introduce new vertical elements into the landscape for KOPs 24, 25, and 26.  KOPs 33 and 35 
already contain an existing utility corridor with vertical poles and wires.  The Project effects for all of these 
KOPs are low due to the respective Scenic Quality Ratings, visual resource classes, and distance of sensitive 
viewers from KOPs to the Project area.  Table D.1-6, below, summarizes these effects.   

Table D.1-6 North Route Alternative Project Effects 

Key Observation Points 
Scenic Quality 

Rating Sensitivity Level Distance Zone 
Visual Resource 

Class Contrast Rating Effect 

KOP 24 SW on Happy Valley Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 25 S on Happy Valley Road C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 26 Happy Valley Road B Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 27 Round Barn Visitor Center B High Distant II Weak Low 

KOP 29 Dry Lake Reservoir B Moderate Distant II Weak Low 

KOP 33 Hwy 78 C Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 35 Hwy 78 B Moderate Foreground/ 
Middle ground 

III Moderate Low 

KOP 37 Riddle Mountain B Moderate Distant II Weak Low 
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Figure D.1-5 KOPs Alternative C. 
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KOP 24 Happy Valley Road (Figure D.1-22a and Figure D.1-22b) 

This view is from Happy Valley Road.  The transmission lines for the North Alternative are 0.11 mile away. 

Scenic Quality Rating 

The scenic quality rating is C, based upon the preponderance of features fairly common to the physiographic 
region.  The ridges rise in the far distance but the foreground is dominated by elements fairly common to the 
areas with relatively even textures and minimal variation in form, texture, or color from the shrub brush, 
rocks, and exposed soil.   

Sensitivity Level 

This view has a medium sensitivity level with respect to the proposed transmission corridor, which would be 
visible immediately in the foreground adjacent to the road.  Most viewers would be recreators traveling to the 
Kiger Horse Viewing area or the Round Barn who would be more sensitive to changes in the environment.   

Visual Resource Classification 

The existing conditions along the highway are similar to those in the existing Class III Visual Resources, in 
the vicinity where common scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to partially retain the existing character of the landscape and the level of change to 
the characteristic landscape should be moderate. 

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible as they cross the highway in the distance.  Although 
the landscape is relatively undistinguished, there are also minimal features to distract the viewer.  The line is a 
noticeable element but the rustic finish of the poles blends in with many of the muted colors in the landscape.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 25 Happy Valley Road (Figure D.1-23a and Figure D.1-23b) 

This view is provided from Happy Valley Road.  The transmission lines for the North Alternative are 
approximately 1.75 miles to the south. 

Scenic Quality Rating 

The scenic quality rating is C, which exhibits features fairly common to the physiographic region.  The view 
consists of relatively even textures formed with small shrubs and trees providing the only variation in form, 
texture, or color from the shrub brush and exposed soil.   

Sensitivity Level 

This view has a medium to high sensitivity level to the proposed corridor which, while visible, would only be 
seen in the distance.  Most viewers would be residents and workers on the nearby ranches who would be 
familiar with the view.  However, the road is also used by visitors to the Round Barn who would be more 
sensitive to changes in the environment.   

Visual Resource Classification 

The existing conditions along the highway are similar to those in the existing Class III Visual Resources in 
the vicinity, in which common scenic qualities are evident with moderate to high viewer sensitivity.  The 
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management objective is to partially retain the existing character of the landscape and the level of change to 
the characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible adjacent to the roadway.  Although the landscape is 
relatively undistinguished, there are also minimal features to distract the viewer.  The rustic finish of the poles 
blends in with the relatively even brown and gold hues in the nearby field.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 26 Happy Valley Road with View to Happy Valley (Figure D.1-24a and Figure D.1-24b) 

This view is of the grazing land in the Happy Valley, with the Riddle Mountains in the distance.  The 
alternative route is immediately adjacent to the road.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined by a mixture of features both common and uncommon to the 
physiographic region.  The mountains rise in the distance but the foreground is dominated by elements fairly 
common to the area, including shrub grass and pasture lands for the ranch.   

Sensitivity Level 

This view has a moderate level with respect to the proposed corridor.  The corridor’s appearance immediately 
adjacent to the road would become commonplace to the residents and workers on the nearby ranches.  
However, visitors to the Round Barn who utilize this road would be more sensitive to changes in the 
environment caused by the proposed lines.   

Visual Resource Classification 

The existing conditions along the highway are similar to existing Class III Visual Resources in the vicinity, in 
which common scenic qualities are evident with moderate to high viewer sensitivity.  The management 
objective is to partially retain the existing character of the landscape and the level of change to the 
characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are clearly visible immediately adjacent to the road.  The rustic 
finish of the poles blends in with the hues of browns and green in the surrounding grazing lands.  Although 
the transmission lines are visible in the foreground to middle ground, the plateaus in the distance dominate the 
view.  Additionally, the existing transmission line and grazing areas in the immediate foreground would 
distract the viewer’s gaze from the new transmission lines.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   
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KOP 27 Round Barn Visitors Center (Figure D.1-25a and Figure D.1-25b) 

This view is from the parking lot at the Round Barn Visitors Center.  The North Alternative route is 
approximately 2.25 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features common and uncommon to the 
physiographic region.  The peaks of Riddle Mountain are visible in the distance but the foreground is 
dominated by the even colors and textures of the grazing areas similar to those found throughout the Project 
Area.   

Sensitivity Level 

This view has a high sensitivity level.  Most viewers would be visitors to the Round Barn, who are highly 
sensitive to the environment.  However, the project features would be located in the distance and the viewer’s 
interest would be more drawn to the Barn and nearby resources.   

Visual Resource Classification 

The existing conditions from the Round Barn indicate a Class II Visual Resource classification, in which 
common and outstanding scenic qualities are evident with high viewer sensitivity.  The management objective 
is to retain the existing character of the landscape.  Any changes must repeat the basic elements of form, lines, 
color, and texture found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  Weak 

The transmission lines of the proposed route are visible as they cross the fields approximately 2.25 miles to 
the east.  The dark hues and rustic finish of the poles blend in with the surrounding browns and golds of the 
rolling hills that front Riddle Mountain.  Although the transmission lines and turbines are visible in the 
foreground to middle ground, the plateaus and gorges would dominate the view.  Additionally, the grazing 
areas in the immediate foreground would distract the viewer’s gaze from the new transmission lines.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 29 Dry Lake Reservoir from Lava Bed Road (Figure D.1-26a and Figure D.1-26b) 

This view is from Lava Bed Road looking east to Dry Lake Reservoir.  The North Alternative route is 
approximately 3.9 miles to the east.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features both common and uncommon to the 
physiographic region.  The cool blues of the water in the reservoir are uncommon for the area.  The mountains 
rise in the distance but the foreground is dominated by elements fairly common to the areas with relatively 
even textures and little variation in form, texture, or color.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor which, while visible, are approximately 
3.9 miles in the distance.  Most viewers would be residents and workers on the nearby ranches who would be 
familiar with the view.  However, the road is used by many visitors to the Round Barn, who would be more 
sensitive to changes in the environment.   
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Visual Resource Classification 

The existing conditions along the highway indicate a Class II Visual Resource classification, in which 
common and outstanding scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to partially retain the existing character of the landscape and the level of change to 
the characteristic landscape should be low.   

Contrast Rating:  Weak 

The transmission lines of the proposed route are visible as they cross the fields approximately 3.9 miles to the 
east.  The rustic finish of the poles blends in with the relatively even hues of browns and golds.  Although the 
transmission lines are visible in the foreground to middle ground, the plateaus would dominant the view.  
Additionally, the grazing areas in the immediate foreground would distract the viewer’s gaze from the new 
transmission lines.   

Impact Level:  Low 

The level of contrast is consistent with the Class II Visual Resource rating given to this view.  For Class II 
resources, contrasts may be seen but should not attract the attention of the casual observer.   

KOP 33 Steens Highway near Crane (Figure D.1-27a and Figure D.1-27b) 

The proposed transmission line is approximately 146 feet to the east of the road.   

Scenic Quality Rating 

The scenic quality rating is C, which is characterized by features common to the physiographic region.  The 
mountains rise in the distance but the foreground is dominated by elements found throughout the area.  The 
primary variation in form, texture, or color is caused by the human influenced elements of the ranch complex.  
The agricultural land, deciduous trees, and low rectangular buildings associated with the ranchland draw the 
attention of the viewer.  Other man-made elements, including the road and existing transmission lines, also 
detract from the scenic quality of the view.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor that would be immediately visible adjacent 
to the road.  Most viewers would be residents and workers on the nearby ranches who would be familiar with 
the view.  However, the road is used by many visitors to the Round Barn, who would be more sensitive to 
changes in the environment.   

Visual Resource Classification 

The existing conditions along the road indicate a Class III Visual Resource classification, in which common 
scenic qualities are evident with moderate to high viewer sensitivity.  The management objective is to 
partially retain the existing character of the landscape, and the level of change to the characteristic landscape 
should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible immediately adjacent to the road.  The rusted metal 
finish of the poles blends in with the relatively even hues of browns and golds found in the nearby fields.  
Although the transmission lines are visible adjacent to the road, human introduced elements including the 
grazing areas in the immediate foreground would distract the viewer’s gaze from the new transmission lines.   



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-36  

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 35 Highway 78 near Crane (Figure D.1-28a and Figure D.1-28b) 

This view is taken from Highway 78 near Crane.  The North Alternative route is approximately 200 feet from 
the road.   

Scenic Quality Rating 

The scenic quality rating is C, with features common to the physiographic region.  The mountains are visible 
in the far distance but the foreground is dominated by shrub grass and manmade elements fairly common to 
the area.  The eye is drawn to the brighter greens of the irrigated fields and the more vertical elements of the 
deciduous trees and ranch buildings.  The irrigation features, road, and transmission lines also read strongly.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor which, while visible, would only be seen 
in the distance.  The view would be primarily seen by residents and workers on the nearby ranches who would 
be accustomed to its appearance.  However, the road is used by many visitors to the Round Barn, who would 
be more aware of this change to the environment.   

Visual Resource Classification 

The existing conditions along the highway indicate a Class III Visual Resource classification, in which 
common scenic qualities are evident with moderate to high viewer sensitivity.  The management objective is 
to partially retain the existing character of the landscape and the level of change to the characteristic 
landscape should be moderate.   

Contrast Rating:  Moderate 

The transmission lines of the proposed route are visible as they cross the highway approximately 200 feet to 
the east of the road.  Although the transmission lines are visible in the foreground to middle ground, the 
rolling hills and mountains in the distance would continue to dominate the view.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 37 View from Riddle Mountain (Figure D.1-29a and Figure D.1-29b) 

This view is taken on the access road from midway up Riddle Mountain.  The North Alternative route is 
approximately 4.6 miles from the viewpoint.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as features outstanding to the physiographic region.  The 
volcanic uplifts swell dramatically across the landscape with additional contrast provided by the cool blues of 
the reservoir.  Although the foreground is dominated by the relatively common grasslands, the eye is drawn to 
the more distinctive elements in the distance.   
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Sensitivity Level 

This view has a moderate sensitivity level to the proposed corridor which, while visible, would only be seen 
in the distance.  Most viewers would be recreators and users of the Riddle Mountain trail who would be very 
sensitive to the view.  Many of the visitors might also have binoculars, cameras, or other tools that would 
bring the transmission lines more clearly into focus.  However, due to the rugged driving and hiking 
conditions the number of visitors would be relatively low.   

Visual Resource Classification 

The existing conditions indicate a Class II Visual Resource classification, in which outstanding scenic 
qualities are evident with moderate to high viewer sensitivity.  The management objective is to retain the 
existing character of the landscape.  Any changes must repeat the basic elements of form, lines, color, and 
texture found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  Weak 

The transmission lines of the proposed route are visible approximately 4.6 miles to the west.  The expansive 
view provides a continuous view of a long line of vertical elements but the distance is great enough that the 
more dramatic ridges and long vistas would remain the focus of the viewer’s attention.   

Impact Level:  Low 

The level of contrast is consistent with the Class II Visual Resource rating given to this view.  For Class II 
resources, contrasts may be seen but should not attract the attention of the casual observer.   

TEMPORARY EFFECTS 

The temporary effects described above for Alternative B would also apply for Alternative C.   

FUTURE CONSTRUCTION PHASE – UPGRADE TO 230-KV 

The upgrade of the initial single-circuit transmission line to a full double-circuit 230-kV transmission line 
would require a second construction phase at a future date when additional capacity is required on the 
transmission line.  During the second construction phase, visual resources in the Project Area would 
experience similar temporary construction related effects as described above, including visible equipment, 
areas of excavation, and dust.  Permanent effects would include the introduction of an additional horizontal 
element into the visual environment.  All simulations were developed to show the full line capacity so that the 
effects of future construction could be analyzed.   

MITIGATION 

No mitigation for effects to visual resources would be implemented for Alternative C.  Best Management 
Practices (BMPs) and Project Design Features (PDFs) described in Section 2 and Appendix A are designated 
to reduce effects from the proposed Project; therefore, no additional mitigation would be required.   

115-kV Transmission Line Option 

The Project features for the 115-kV Transmission Line Option would be the same as described under the 115-
kV Transmission Line Option of Alternative B.   

PERMANENT EFFECTS 

The same permanent effects described above for the 115-kV Transmission Line Option of Alternative B 
would apply to the 115-kV Transmission Line Option for Alternative C as well.   
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TEMPORARY EFFECTS 

The same temporary effects described above for the 115-kV Transmission Line Option of Alternative B 
would apply to the 115-kV Transmission Line Option for Alternative C as well.   

MITIGATION 

The same mitigation described above for the 115-kV Transmission Line Option of Alternative B would apply 
to the 115-kV Transmission Line Option for Alternative C as well.   

1.1.4.5 Comparison of Effects of the Alternatives 

The effect to aesthetics and visual resources from development of the Echanis wind development, primary 
access road, and each alternative is compared in Table D.1-7.   

1.1.4.6 Light Pollution and Glare 

The RMPs for the Three Rivers and Andrews Resource Areas, as well as the Kiger Mustang ACEC 
Management Plan, do not contain overall management objectives pertaining to light pollution and/or glare 
generated from private lands as well as agency activities or agency permitted activities on BLM-managed 
lands in the Project Area.  Light pollution can be caused by the use of exterior light fixtures and/or strobes 
that illuminate landscape features that would otherwise be largely devoid of light during the evening.   

To meet security and safety-oriented objectives for Project-related facilities, exterior lighting and/or strobes 
are needed on several components of the Echinus Wind Energy Project, which would be situated on private 
land.  The FAA, for instance, requires that structures over 200 feet be equipped with red or white flashing 
lights, as would be mounted on the nacelles of wind turbines.  Additional lighting at the substation and 
operation and maintenance facility would be limited to reduce nighttime light pollution through the use of 
directed lighting, timers, and motion sensors.  Since the transmission towers used for the Project fall below 
the 200 foot threshold, they would not be required to have red or white flashing lights.   

1.1.4.7 Comparison of Effects of the Alternatives 

The effect to aesthetics and visual resources from development of the Echanis wind development, primary 
access road, and each alternative is compared in Table D.1-7.  
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Table D.1-7 Environmental Effects and Mitigation by Alternative for Aesthetics and Visual 

  Alternative B    

 

Alternative A 

No Action 

West Route 

(Proposed Action) 
S. Diamond Lane 

Route Option 

Hog Wallow 

Route Option 

Alternative C 

North Route 

Echanis turbines No temporary or 
permanent effects to 
aesthetic resources 

High level of change for 
1 KOP 47 

Moderate level of 
change for 2 KOPs (46, 
48) 

Low level of effect for 4 
KOPs (42, 44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
1 KOP (47) 

Moderate level of 
change for 2 KOPs (46, 
48) 

Low level of effect for 4 
KOPs (42, 44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
1 KOP (47) 

Moderate level of 
change for 2 KOPs (46, 
48) 

Low level of effect for 4 
KOPs (42, 44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

High level of change for 
1 KOP 47 

Moderate level of 
change for 2 KOPs (46, 
48) 

Low level of effect for 4 
KOPs (42, 44,45,61) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Transmission Line No temporary or 
permanent effects to 
aesthetic resources 

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for all KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Moderate Effect for one 
KOP (87) 

Low Effect for one KOP 
(71) 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

Low Effect for All KOPs 

Temporary effects to 
visual resources from 
dust and visible 
construction activities 

GEOGRAPHIC SCOPE AND TIMEFRAME OF ANALYSIS 

The geographic scope for the cumulative effects analysis includes the same area noted in the Visual Resource 
section of this document (see Section 3.9) as well as the area within the viewshed of three wind projects that 
are reasonably foreseeable future actions by private entities and that lie in close proximity to the proposed 
Project.  This additional area is largely confined to the south and west of the Echanis Project.  The timeframe 
of analysis extends from the historical past when Euro-American settlers began to alter the landscape within 
these areas into the future to include the 40 year operational life of the Echanis Project and the North Steens 
Transmission Line Project.   

EXISTING VISUAL RESOURCES AND HOW THEY HAVE BEEN AFFECTED BY PAST AND PRESENT ACTIONS 

The visual resources included within the cumulative effects analysis area encompass a rich variety of 
landscapes ranging from rolling agricultural valleys incised by eroded canyons and volcanic uplifts 
surrounding rugged mountainous terrain.  The topography is further distinguished by the dramatic peaks of 
the Steens and Riddle Mountains.  The nearly 10,000 foot peak of Steens Mountain and the surrounding 
Steens Mountain Cooperative Management and Protection Area divides the Project into distinctive areas.  To 
the west of the mountains, the landscape is characterized primarily by a valley devoted to livestock grazing 
and agricultural use, separated by smaller volcanic uplifts.  An expansive wetland and the Malheur National 
Wildlife Refuge separate the community of Frenchglen from the more rugged terrain to the northeast.  To the 
east of the Project Area, the peaks of Steens Mountain descend sharply into grazing areas for several large 
ranches before reaching the Alvord Desert, part of a playa or largely dry lake bed.   

The existing visual resource management (VRM) classes within the cumulative effects analysis area are 
depicted in Figure D.1-6 and range in classification from VRM Class 1 (Steens Wilderness Area) to VRM 
Class 4.  Areas that do not have a designated VRM class in this figure are typically state or private lands.  
Much of the area has been historically affected by manmade actions such as ranching and fire.  The 
cumulative effects analysis area for visual resources also has been affected by ongoing BLM management 
plans and projects, including the Five Creeks Rangeland Restoration Project, Steens Mountain Travel 
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Management Plan, and the North Steens Ecosystem Restoration Project.  The visual resource analysis 
conducted for these three projects concluded that project activities would affect visual resources present 
within the Project Area, but these effects would be consistent with the underlying VRM objectives. 

EFFECTS OF REASONABLY FORESEEABLE FUTURE ACTIONS ON VISUAL RESOURCES WITHOUT THE PROPOSED ACTION 

To examine the cumulative effects upon visual resources from the East Ridge, West Ridge, and the Riddle 
Mountain Wind Energy Projects, the BLM’s VRM methodology was employed (see Section 3.9 for the 
methodology).  KOPs in areas near these wind energy projects were chosen.  Like the Echanis Project, these 
other wind projects are situated on private lands.  As shown in Table D.1-8, visual effects from these other 
wind energy projects are expected to be low for KOPs 21, 54, 57, 66, 68, and 69.  Moderate effects are 
expected to be KOPs 51, 55, 58, 83, and 84.  A high impact is anticipated for KOP 85.  The moderate effects 
are largely derived from the introduction of strong vertical elements that move on prominent ridgelines that 
are white to grey in color within an otherwise motionless natural landscape consisting of low lying vegetation.  
The high effect is derived from the introduction of strong man made vertical elements in the immediate 
foreground that would be visually dominant to nearly visually dominant.  These effects would be in addition 
to the visual resource effects discussed in Section 3.9.  While these combined effects are moderate to high and 
would not otherwise meet the BLM visual resource management objectives for VRM Class I, II, and III lands, 
these wind energy projects, like the Echanis Wind Energy Project, would be located on lands that are not 
subject to the BLM’s visual resource management objectives.  Since they are located on private and state 
lands, the wind energy projects would be subject to Section 6.02(A)(2) (Scenic Quality) of the Harney County 
Comprehensive Plan and state Goal 5 rules (OAR 660, division 23).  Figures 1-2 through 1-9 show views of 
these three projects from the KOPs.  KOP locations are shown in Figure D.1-1. 
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Table D.1-8 Project Impacts for the East Ridge, West Ridge, and Riddle Mountain 

Key Observation Points 
& Project Scenic Quality Rating Sensitivity Level Distance Zone 

Visual 
Resource 

Class 
Contrast 
Rating Effect 

KOP 21 Kiger Wildhorse 
ACEC; East Ridge Wind 
Energy Project 

C Moderate Foreground/ Middle ground III Weak Low 

KOP 54 Steens Loop 
Road; West Ridge Energy 
Project 

C Moderate  III Moderate Low 

KOP 51 North Steens Loop 
at turnout to Juniper 
Management Area Trail; 
West Ridge Energy Project 

B Moderate Foreground/ Middle ground I/II High Moderate 

KOP 55 Whorehouse 
meadows; West Ridge 
Wind Energy Project 

A High Foreground/ Middle ground I/II Moderate Moderate 

KOP 57 Steens Loop Trail; 
West Ridge Wind Energy 
Project 

B Moderate Foreground/ Middle ground I/II Weak Low 

KOP 58 Kiger Gorge 
Parking Lot; East Ridge 
Wind Energy Project 

A High Foreground/ Middle ground I/II Moderate Moderate 

KOP 66 Frenchglen Hotel; 
West Ridge Wind Energy 
Project 

B High Distant II Weak Low 

KOP 68 Pullout on Blitzen 
Valley Road near Baca 
Lake; West and East Ridge 
Energy Project 

C Moderate Distant III Weak Low 

KOP 69 Krumbo Lane; 
West and East Ridge 
Energy Project 

C Moderate Distant III Weak Low 

KOP 83 Base of Riddle 
Mountain; Riddle Mountain 
Wind Energy Project 

B Moderate Foreground/ Middle ground II High Moderate 

KOP 84  Middle of Riddle 
Mountain; Riddle Mountain 
Wind Energy Project 

B Moderate Foreground/ Middle ground II High Moderate 

KOP 85 Riddle Mountain 
Lookout; Riddle Mountain 
Wind Energy Project 

B High Foreground/ Middle ground II High High 
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Figure D.1-6 Map Showing KOPs for Cumulative Effects (East and West Ridge and Riddle Mountain 
Turbines). 
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KOP 21 View from Kiger Wildhorse Viewing Area (Figure D.1-30a and Figure D.1-30b) 

This view is from the Kiger Wildhorse Viewing area.  The East Ridge and West Ridge Project turbines are 
approximately 2.6 miles away.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as a mixture of features common to the physiographic region.  
The area affords long vistas to the hills but the immediate views feature the drab greens and browns of the 
shrub grasses with few outstanding elements.  Juniper trees obscure the views in all directions.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed turbines and transmission lines which, while 
visible, would only be seen in the distance.  Most viewers would be recreators who would be very sensitive to 
the view.  However, the road is only accessible by a very rugged road that limits the number of potential 
viewers.   

Visual Resource Classification 

The viewpoint is part of the already rated Class III Visual Resource, in which common scenic qualities are 
evident with moderate to high viewer sensitivity.  The management objective is to partially retain the existing 
character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed turbines for the Echanis, East Ridge, and West Ridge Projects are all visible, but only in the far 
distance.  The turbines are approximately 2.6 miles away and are obscured by juniper trees that dominate the 
views.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 51 North Steens Loop at Turnout to Juniper Management Area Trail (Figure D.1-31a and Figure 

D.1-31b) 

This view is from the North Steens Loop at the turnout to the Juniper Management Trail.  The East Ridge and 
West Ridge Project turbines are approximately 8.6 miles away.   

Scenic Quality Rating 

The scenic quality rating is C, which consists of features common to the physiographic region.  The viewing 
area provides long vistas to the rolling hills but the views are relatively even with the characteristic features 
defined by the drab greens and browns of the grasses.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed turbines that would be visible in the distance on the 
ridge.  Although most viewers would be recreators who would be sensitive to the view, the view of the 
turbines is from a point where the majority of features of interest are located on the opposite side of the road 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-44  

Visual Resource Classification 

The viewpoint is part of the already rated Class III Visual Resource, in which a mixture of rare and common 
scenic qualities is evident with moderate to high viewer sensitivity.  The management objective is to partially 
retain the existing character of the landscape and the level of change to the characteristic landscape should be 
moderate.   

Contrast Rating:  Moderate 

The proposed turbines for the West Ridge Project are all visible, but only in the far distance approximately 
8.6 miles away.  Their strong vertical characteristics and light colors stand out above the dark colors and 
tightly spaced conifers on the intermediate ridge.   

Impact Level:  High 

The level of contrast is consistent with the Class II Visual Resource rating given to this view.  For Class II 
resources, contrasts may be seen but should not attract the attention of the casual observer.   

KOP 54 View from Steens Loop Road 54 (Figure D.1-32a and Figure D.1-32b) 

This view is from the Steens Loop Road.  The East Ridge and West Ridge Project turbines are approximately 
2.3 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features common and uncommon to the 
physiographic region.  The foreground is dominated by the even textures and drab browns and greens of the 
grasses that are found throughout the area.  There are glimpses of the rolling hills in the distance but these 
areas are also dominated by the shrub grass that is found throughout the area.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed turbines.  Only the top portion of two of the 
turbines would be visible above the ridge that is roughly 2.3 miles away.  However, most viewers would be 
recreators who would be sensitive to the view.  From this viewpoint most of the visitors are travelling by car 
and their viewing times would be relatively limited.   

Visual Resource Classification 

The viewpoint is adjacent to an area of the Steens Wilderness that are part of the already rated Class I Visual 
Resource, in which uncommon scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to preserve the existing environment.  However, the land on which the turbines 
would be located is adjacent to a Class II level resource.  The management objective is to retain the existing 
character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  High 

Although only the West Ridge Project turbines would be visible, they stand out against the pristine landscape.   

Impact Level:  Moderate 

The level of change is higher than acceptable for a Class II resource, where contrasts may be seen but should 
not attract the attention of the casual observer.   
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KOP 55 View from Whorehouse Meadows (Figure D.1-33a and Figure D.1-33b) 

This view is from Whorehouse Meadows on Steens Mountain.  The East Ridge and West Ridge Project 
turbines are approximately 3.5 miles away.   

Scenic Quality Rating 

The scenic quality rating is A, which is defined as features rarely found within the physiographic region.  The 
viewing area provides long vistas to the rolling hills with more varied features in the foreground, including 
the bright greens of the meadow and the stand of aspen trees.   

Sensitivity Level 

This view has a high sensitivity level with to the proposed corridor that would be clearly visible against the 
ridge.  Most viewers would be recreators who would be highly sensitive to the view.   

Visual Resource Classification 

The viewpoint is adjacent to an area of the Steens Wilderness that are part of the already rated Class I Visual 
Resource, in which uncommon scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to preserve the existing environment.  However, the land on which the turbines 
would be placed is adjacent to a Class II level resource.  The management objective is to retain the existing 
character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The proposed turbines for the East Ridge and West Ridge Projects are visible but only in the distance.  The 
turbines are approximately 3.5 miles away but their strong vertical characteristics and light colors stand out 
clearly in the distance.  The transmission lines have a relatively low contrast rating due to their narrow profile 
and dark colors.  Much of the intermediate area is covered by juniper trees that obscure the views.   

Impact Level:  Moderate 

The level of change is higher than acceptable for a Class II resource, where contrasts may be seen but should 
not attract the attention of the casual observer.   

KOP 57 Steens Loop Trail (Figure D.1-34a and Figure D.1-34b) 

This view is from Steens Loop Road.  The East Ridge and West Ridge Project turbines are visible 
approximately 3.6 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of common elements and features rarely found 
within the physiographic region.  The viewing area provides long vistas to the rolling hills but the views are 
relatively even with the characteristic features defined by the drab greens and browns of the grasses and 
clumps of shrubs.   

Sensitivity Level 

Most viewers would be recreators visiting the MNWR and the historic town of Frenchglen, who would be 
very sensitive to the view.  Although the proposed turbines are in the distance, the sensitivity of the area is 
heightened by the fact that many viewers would be observing wildlife for extended periods of time with 
binoculars and other equipment.   
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Visual Resource Classification 

The viewpoint is adjacent to an area of the Steens Wilderness that are part of the already rated Class I Visual 
Resource, in which uncommon scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to preserve the existing environment.  However, the land on which the turbines 
would be placed is adjacent to a Class II level resource.  The management objective is to retain the existing 
character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed turbines for the East Ridge and West Ridge Projects are somewhat visible in the foreground to 
middle ground at approximately 3.6 miles away.  The foreground view is dominated by the grasses, deciduous 
trees, and other vegetation.   

Impact Level:  Low 

Although the area is a Class II resource, due to the distance of the viewer from the turbines and other features 
in the foreground, the contrast would be seen but not attract the attention of the viewer.   

KOP 58 Kiger Gorge Parking Lot (Figure D.1-35a and Figure D.1-35b) 

This view is from the parking lot of the Kiger Gorge viewing area on Steens Mountain.  The East Ridge and 
West Ridge Project turbines are approximately 4.10 miles away.   

Scenic Quality Rating 

The scenic quality rating is A, which is defined as a mixture of common elements rarely found within the 
physiographic region.  The view overlooks the dramatic forms of the Kiger Gorge with vistas into the 
landscape beyond.   

Sensitivity Level 

The sensitivity of this viewpoint is high with easy access to many recreators who have cameras, binoculars, 
and sketching materials.   

Visual Resource Classification 

The viewpoint is part of the already rated Class I Visual Resource, in which rare scenic qualities are evident 
with moderate to high viewer sensitivity.  The turbines are in an area adjacent to an area classified as a Class 
II Resource.  The management objective is to retain the existing character of the landscape and the level of 
change to the characteristic landscape should be moderate.   

Contrast Rating:  Moderate 

The proposed turbines for the East Ridge and West Ridge Projects are visible in the foreground to middle 
ground at approximately 4.1 miles away.  The foreground view is dominated by the dramatic slopes of the 
Kiger Gorge.   

Impact Level:  Moderate 

The level of change is higher than acceptable for a Class II resource, where contrasts may be seen but should 
not attract the attention of the casual observer.   
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KOP 66 View from the Frenchglen Hotel (Figure D.1-36a and Figure D.1-36b) 

This view is from in front of the historic Frenchglen Hotel in the town of Frenchglen.  The MNWR is 
immediately in the foreground.  The East and West Ridge turbines are approximately 14.45 miles away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of common elements and features rarely found 
within the physiographic region.  The viewing area provides long vistas to the rolling hills but the views are 
relatively even with the characteristic features defined by the drab greens and browns of the shrub grasses.  
The areas of the middle ground are more varied with deciduous trees, shrubs, and grasses associated with the 
MNWR.   

Sensitivity Level 

Most viewers would be recreators visiting the MNWR and the historic town of Frenchglen, who would be 
very sensitive to the view.  Although the proposed turbines are far in the distance, the sensitivity of the area is 
increased by the number of visitors with equipment for viewing wildlife and the orientation of many of the 
buildings to this vista.   

Visual Resource Classification 

The viewpoint is adjacent to land already rated as a Class II Visual Resource, in which rare scenic qualities 
are evident with moderate to high viewer sensitivity.  The management objective is to retain the existing 
character of the landscape and the level of change to the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed turbines for the East Ridge and West Ridge Projects are hardly visible from nearly 14 miles 
away.  The foreground view is dominated by the grasses, deciduous trees, and other vegetation found in the 
MNWR.   

Impact Level:  Low 

Although the area is a Class II resource, due to the distance of the viewer from the turbines and other features 
in the foreground the contrast would be seen but not attract the attention of the viewer.   

KOP 68 Pullout on Blitzen Valley Road near Baca Lake (Figure D.1-37a and Figure D.1-37b) 

This view is provided from a pullout on Blitzen Valley Road.  The East Ridge and West Ridge Project 
turbines are approximately 13.0 miles to the east.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as primarily common elements in the landscape.  Views in the 
foreground are fairly common to the Project Area with little variation in form, texture, or color.  The plateaus 
and mountains provide some distinctive vistas, but more dominant landscape features are the relatively even 
colors and textures of the shrubgrass and the human altered aspects of the landscape, including the existing 
transmission lines and grazing areas.   

Sensitivity Level 

This view has a moderate sensitivity level to the proposed East Ridge and West Ridge Project turbines which, 
while visible, would only be seen in the distance.  Most viewers would be travelers to the Steens Mountain 
area who would be sensitive to changes in the environment, however the views from the road would only be 
glimpsed at short intervals in which the turbines would not be a central element.   
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Visual Resource Classification 

The existing conditions are in the vicinity of BLM-administered land rated as a Class III Visual Resource 
classification, in which common scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to partially retain the existing character of the landscape and the level of change to 
the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed East Ridge and West Ridge Project turbines are visible but the distance of approximately 12 
miles away diminishes the contrast between the vertical elements of the turbines and the rolling ridges.  The 
metallic finish of the turbines stands out against the browns and golds of the ridgelines but intermediate 
vegetation and existing transmission lines reduce the level of contrast.  Much of the intermediate area is 
covered by clusters of vegetation that attracts the eye.   

Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 69 Krumbo Lane Looking North to Ridge (Figure D.1-38a and Figure D.1-38b) 

This view is provided from a pullout on Blitzen Valley Road that serves as the access road to the Krumbo 
Reservoir.  The East Ridge and West Ridge Project turbines are approximately 2.8 miles to the north and 9.5 
miles to the east.   

Scenic Quality Rating 

The scenic quality rating is C, which is defined as fairly common to the physiographic region.  The views in 
the foreground are fairly common to the areas with little variation in form, texture, or color.  The mountains 
are visible, but only as distant outlines.  The more dominant elements consist of the shrub brush and relatively 
even colors and textures in the foreground.   

Sensitivity Level 

This view has a medium sensitivity level to the proposed East Ridge and West Ridge Project turbines which, 
while visible, would only be seen in the distance.  Most viewers would be travelers to the Krumbo Reservoir 
and the Steens Mountain area, who would be sensitive to changes in the environment.   

Visual Resource Classification 

The existing conditions are in proximity to BLM-administered land rated as a Class III Visual Resource 
classification, in which common scenic qualities are evident with moderate to high viewer sensitivity.  The 
management objective is to partially retain the existing character of the landscape and the level of change to 
the characteristic landscape should be moderate.   

Contrast Rating:  Weak 

The proposed Echanis turbines are visible but the distance of approximately 12 miles away diminishes the 
contrast between the vertical elements of the turbines and the rolling ridges.  The metallic finish of the 
turbines stands out against the browns and golds of the ridgelines but intermediate vegetation and existing 
transmission lines diminish the level of contrast.   
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Impact Level:  Low 

The level of contrast is consistent with the Class III visual resource rating given to this view.  For Class III 
visual resources, changes may attract attention but should not dominate the view of the casual observer.   

KOP 83 Base of Riddle Mountain (Figure D.1-39a and Figure D.1-39b) 

The view is provided from Coontown Road.  The Riddle Mountain turbines are approximately 4.8 miles 
away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features common and uncommon to the 
physiographic region.  The peaks of Riddle Mountain dominate the distant view but the foreground is 
dominated by the even colors and textures of the grazing areas that are similar to those found throughout the 
Project Area.   

Sensitivity Level 

This view has a moderate sensitivity level.  Most viewers would be residents of the nearby ranches and 
recreators accessing the Riddle Mountain trail, who would be very sensitive to the view.  However, due to the 
rugged driving and hiking conditions, the number of visitors would be relatively low.   

Visual Resource Classification 

The existing conditions indicate a Class II Visual Resource classification, in which outstanding scenic 
qualities are evident with moderate to high viewer sensitivity.  The management objective is to retain the 
existing character of the landscape.  Any changes must repeat the basic elements of form, lines, color, and 
texture found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  High 

There is little in the foreground to detract from the rows of vertical elements atop an otherwise minimally 
disturbed landscape.   

Impact Level:  Moderate 

The level of change is higher than acceptable for a Class II resource, where contrasts may be seen but should 
not attract the attention of the casual observer.   

KOP 84 Middle of Riddle Mountain Lookout (Figure D.1-40a and Figure D.1-40b) 

This view is provided from the mid point of the access road to the lookout on Riddle Mountain.  The Riddle 
Mountain Project turbines are approximately 0.50 mile away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as a mixture of features common and uncommon to the 
physiographic region.  The peaks of Riddle Mountain dominate the distant view but the foreground is 
dominated by the even colors and textures of the grazing areas that are similar to those found throughout the 
Project Area.   
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Sensitivity Level 

This view has a moderate sensitivity level.  Most viewers would be residents of the nearby ranches and 
recreators accessing the Riddle Mountain trail, who would be very sensitive to the view.  However, due to the 
rugged driving and hiking conditions, the number of visitors would be relatively low.   

Visual Resource Classification 

The existing conditions indicate a Class II Visual Resource classification, in which outstanding scenic 
qualities are evident with moderate to high viewer sensitivity.  The management objective is to retain the 
existing character of the landscape.  Any changes must repeat the basic elements of form, lines, color, and 
texture found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  High 

The two sets of turbines are clearly visible from this viewpoint.  The continuous rows of strong verticals and 
horizontals contrast with the otherwise undisturbed landscape.   

Impact Level:  Moderate 

The level of change is higher than acceptable for a Class II resource where contrasts may be seen but should 
not attract the attention of the casual observer.   

KOP 85 Riddle Mountain Lookout (Figure D.1-41a and Figure D.1-41b) 

This view is provided from the Riddle Mountain Lookout.  The Riddle Mountain Project turbines are 
approximately 0.50 mile away.   

Scenic Quality Rating 

The scenic quality rating is B, which is defined as features unique to the physiographic region.  The volcanic 
uplifts swell dramatically across the landscape with additional contrast provided by the cool blues of the 
reservoir.  Although the foreground is dominated by the relatively common grasslands, the eye is drawn to the 
more distinctive elements in the distance.   

Sensitivity Level 

This view has a moderate sensitivity level with respect to the proposed corridor which, while visible, would 
only be seen in the distance.  Most viewers would be recreators and users of the Riddle Mountain trail who 
would be very sensitive to the view.  Many of the visitors might also have binoculars, cameras, or other tools 
that would bring the turbines more clearly into focus.  However, due to the rugged driving and hiking 
conditions, the number of visitors would be relatively low.   

Visual Resource Classification 

The existing conditions indicate a Class II Visual Resource classification, in which outstanding scenic 
qualities are evident with moderate to high viewer sensitivity.  The management objective is to retain the 
existing character of the landscape.  Any changes must repeat the basic elements of form, lines, color, and 
texture found in the predominant natural features of the characteristic landscape.   

Contrast Rating:  High 

The strong vertical characteristics of the turbines towers and horizontal arms stand out dramatically against 
the pristine landscape.   
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Impact Level:  High 

The level of change is higher than acceptable for a Class II resource where contrasts may be seen but should 
not attract the attention of the casual observer.   
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Figure D.1-7a Existing KOP 42 View from East Steens Loop. 

Figures Common to All Alternatives  

KOP 42 View from East Steens Loop  

This view is of the east slope of Steens Mountain from East Steens Loop Road.  The turbines are 
approximately 6.4 miles away on the ridge above the road. 
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Figure D.1-7b Proposed KOP 42 View from East Steens Loop. 
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Figure D.1-8a Existing KOP 44 View from Stonehouse Road. 

KOP 44 View from Stonehouse Road  

This view is from the intersection of Stonehouse Road and the East Steens Loop Road.  The turbines are 
approximately 3.5 miles away. 
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Figure D.1-8b Proposed KOP 44 View from Stonehouse Road. 
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Figure D.1-9a Existing KOP 45 View to Steens Mountain from East Steens Loop Road. 

KOP 45 View to Steens Mountain from East Steens Loop Road 

This view is of the east slope of Steens Mountain from East Steens Loop Road.  The Echanis Project turbines 
are visible approximately 2.0 miles away.   
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Figure D.1-9b Proposed KOP 45 View to Steens Mountain from East Steens Loop Road. 
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Figure D.1-10a Existing KOP 46 Mann Lake. 

KOP 46 Mann Lake  

This view is taken from the parking lot for the Mann Lake Recreation Area.  The Echanis Project turbines are 
approximately 3.5 miles away on the ridge above the lake. 
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Figure D.1-10b Proposed KOP 46 Mann Lake. 
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Figure D.1-11a Existing KOP 47 East Steens Tour Loop. 

KOP 47 East Steens Tour Loop 

This view is taken from East Steens Tour Loop.  The Echanis Project turbines are approximately 4.2 miles 
away. 
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Figure D.1-11b Proposed KOP 47 East Steens Tour Loop. 
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Figure D.1-12a Existing KOP 48 East Steens Loop Road. 

KOP 48 East Steens Loop Road 

This view is of the east slope of Steens Mountain from East Steens Loop Road.  The turbines are visible 
approximately 6.3 miles away. 
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Figure D.1-12b Proposed KOP 48 East Steens Loop Road. 
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Figure D.1-13a Existing KOP 61 East Rim Overlook. 

KOP 61 East Rim Overlook 

View of Steens Mountain from East Rim Overlook.  The Echanis Project turbines are approximately 7.6 miles 
away. 
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Figure D.1-13b Proposed KOP 61 East Rim Overlook. 
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Figure D.1-14a Existing KOP 3 Diamond Lane. 

KOP 3 Diamond Lane 

This view is taken from Diamond Lane looking northeast near the town of Diamond.  The transmission lines 
are approximately 800 feet away. 
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Figure D.1-14b Proposed KOP 3 Diamond Lane. 
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Figure 1-15a Existing KOP 4 Diamond Lane.  

KOP 4 Diamond Lane 

This view is taken from Diamond Lane near the town of Diamond.  The proposed route is approximately 0.15 
mile to the east. 
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Figure D.1-15b Proposed KOP 4 Diamond Lane. 
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Figure D.1-16a Existing KOP 11 North Diamond Loop Road. 

KOP 11 North Diamond Loop Road 

This view is provided from North Diamond Loop Road.  The proposed route is approximately 1.6 miles to the 
south. 
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Figure D.1-16b Proposed KOP 11 North Diamond Loop Road. 
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Figure D.1-17a Existing KOP 38 View from Diamond School. 

KOP 38 View from Diamond School 

The proposed transmission lines are approximately 2.8 miles away. 
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Figure D.1-17b Proposed KOP 38 View from Diamond School. 
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Figure D.1-18a Existing KOP 72 Highway 205 Travelling South. 

KOP 72 Highway 205 Travelling South 

This view is from Highway 205 travelling south.  The Proposed route is approximately 0.30 mile to the 
southeast. 
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Figure D.1-18b Proposed KOP 72 Highway 205 Travelling South. 
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Figure D.1-19a Existing KOP 81 South Diamond Lane near the South Diamond Canal. 

South Diamond Lane Route Option Figures 

KOP 81 South Diamond Lane near the South Diamond Canal 

This view is from South Diamond Lane, travelling west.  The South Diamond Lane Route Option is 
immediately adjacent to the road. 
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Figure D.1-19b Proposed KOP 81 South Diamond Lane near the South Diamond Canal. 
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Figure D.1-20a Existing KOP 71 Highway 205 near Hog Wallow Springs. 

Hog Wallow Route Option 

KOP 71 Highway 205 near Hog Wallow Springs  

This view is from Highway 205, travelling north.  The Hog Wallow Route Option is approximately 0.20 mile 
to the northeast. 
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Figure D.1-20b Proposed KOP 71 Highway 205 near Hog Wallow Springs. 
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Figure D.1-21a Existing KOP 87 Highway 205 near Donner und Blitzen River. 

KOP 87 Highway 205 near Donner und Blitzen River  

This view is from Highway 205, travelling south.  The Hog Wallow Route Option is approximately 0.45 mile 
to the northeast. 
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Figure D.1-21b Proposed KOP 87 Highway 205 near Donner und Blitzen River. 
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Figure D.1-22a Existing KOP 24 Happy Valley Road. 

North Route Alternative 

KOP 24 Happy Valley Road 

This view is looking southwest on Happy Valley Road.  The transmission lines are 0.11 mile away. 
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Figure D.1-22b Proposed KOP 24 Happy Valley Road. 
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Figure D.1-23a Existing KOP 25 Happy Valley Road. 

KOP 25 Happy Valley Road 

This view is provided from Happy Valley Road.  The proposed route is approximately 1.75 miles to the south. 
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Figure D.1-23b Proposed KOP 25 Happy Valley Road. 
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Figure D.1-24a Existing KOP 26 Happy Valley Road with View to Happy Valley. 

KOP 26 Happy Valley Road with View to Happy Valley 

This view is of the grazing land in the Happy Valley with the Riddle Mountains in the distance.  The 
Alternate route is immediately adjacent to the road. 
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Figure D.1-24b Proposed KOP 26 Happy Valley Road with View to Happy Valley. 
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Figure D.1-25a Existing KOP 27 Round Barn Visitors Center. 

KOP 27 Round Barn Visitors Center 

This view is from the parking lot at the Round Barn Visitors Center.  The Alternate route is approximately 
2.25 miles away. 
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Figure D.1-25b Proposed KOP 27 Round Barn Visitors Center. 
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Figure D.1-26a Existing KOP 29 Dry Lake Reservoir from Lava Bed Road. 

KOP 29 Dry Lake Reservoir from Lava Bed Road 

This view is from Lava Bed Road looking east to Dry Lake Reservoir.  The Alternate route is approximately 
3.9 miles to the east. 
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Figure D.1-26b Proposed KOP 29 Dry Lake Reservoir from Lava Bed Road. 
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Figure D.1-27a Existing KOP 33 Highway 78 near Crane. 

KOP 33 Highway 78 near Crane 

This view is from Highway 78 near the town of Crane.  The transmission line is approximately 146 feet to the 
east of the road. 
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Figure D.1-27b Proposed KOP 33 Highway 78 near Crane. 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-94  

 

 
 

Figure D.1-28a Existing KOP 35 Highway 78 near Crane. 

KOP 35 Highway 78 near Crane 

This view is from Highway 78 near the town of Crane.  The Alternate route is approximately 200 feet from 
the road. 
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Figure D.1-28b  Proposed KOP 35 Highway 78 near Crane. 
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Figure D.1-29a Existing KOP 37 View from Riddle Mountain. 

KOP 37 View from Riddle Mountain  

This view is taken on the access road from midway up Riddle Mountain.  The Alternate route is 
approximately 4.6 miles from the viewpoint. 
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Figure 1-29b Proposed KOP 37 View from Riddle Mountain. 
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Figure D.1-30a Existing KOP 21 View from Kiger Wildhorse Viewing Area. 

KOP 21 View from Kiger Wildhorse Viewing Area  

This view is from the Kiger Wildhorse Viewing Area.  The Echanis Project turbines are approximately 2.6 
miles away. 
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Figure D.1-30b  Proposed KOP 21 View from Kiger Wildhorse Viewing Area. 
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Figure D.1-31a Existing KOP 51 North Steens Loop at Turnout to Juniper Management Area Trail. 

KOP 51 North Steens Loop at Turnout to Juniper Management Area Trail 

This view is from the North Steens Loop at the turnout to the Juniper Management Trail.  The East Ridge and 
West Ridge Project turbines are approximately 8.6 miles away.  



APPENDIX D 
VISUAL RESOURCES TECHNICAL REPORT 

 

Appendix D-101 

 

 
 

Figure D.1-31b Proposed KOP 51 North Steens Loop at Turnout to Juniper Management Area Trail. 
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Figure D.1-32a  Existing KOP 54 View from Steens Loop Road. 

KOP 54 View from Steens Loop Road 

The East Ridge and West Ridge Project turbines are approximately 2.3 miles away. 
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Figure D.1-32b Proposed KOP 54 View from Steens Loop Road. 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-104  

 
 

Figure D.1-33a  Existing KOP 55 View from Whorehouse Meadows. 

KOP 55 View from Whorehouse Meadows 

This view is from Whorehouse Meadows on Steens Mountain.  The East Ridge and West Ridge Project 
turbines are approximately 3.5 miles away. 
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Figure D.1-33b  Proposed KOP 55 View from Whorehouse Meadows. 
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Figure D.1-34a Existing KOP 57 Steens Loop Trail. 

KOP 57 Steens Loop Trail 

This view is from Steens Loop Road.  The East Ridge and West Ridge Project turbines are visible 
approximately 3.6 miles away. 
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Figure D.1-34b Proposed KOP 57 Steens Loop Trail. 
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Figure D.1-35a Existing KOP 58 Kiger Gorge Parking Lot. 

KOP 58 Kiger Gorge Parking Lot 

This view is from the parking lot of the Kiger Gorge viewing area on Steens Mountain.  The East Ridge and 
West Ridge Project turbines are approximately 4.10 miles away.   
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Figure D.1-35b Proposed KOP 58 Kiger Gorge Parking Lot. 
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Figure D.1-36a Existing KOP 66 View from the Frenchglen Hotel. 

KOP 66 View from the Frenchglen Hotel 

This view is from in front of the historic Frenchglen Hotel in the town of Frenchglen.  The Malheur Wildlife 
Refuge is immediately in the foreground.  The East Ridge and West Ridge Project turbines are approximately 
14.45 miles away. 
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Figure D.1-36b Proposed KOP 66 View from the Frenchglen Hotel. 
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Figure D.1-37a  Existing KOP 68 Pullout on Blitzen Valley Road near Baca Lake. 

KOP 68 Pullout on Blitzen Valley Road near Baca Lake 

This view is provided from a pullout on Blitzen Valley Road.  The East Ridge and West Ridge Project 
turbines are approximately 13.0 miles to the east. 
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Figure D.1-37b Proposed KOP 68 Pullout on Blitzen Valley Road near Baca Lake. 
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Figure D.1-38a  Existing KOP 69 Krumbo Lane Looking North to the Ridge. 

KOP 69 Krumbo Lane Looking North to the Ridge 

This view is provided from a pullout on Blitzen Valley Road.  The proposed route is approximately 2.8 miles 
to the north and 9.5 miles to the east. 
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Figure D.1-38b  Proposed KOP 69 Krumbo Lane Looking North to the Ridge. 
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Figure D.1-39a  Existing KOP 83 Base of Riddle Mountain. 

KOP 83 Base of Riddle Mountain   

The view is provided from Coontown Road.  The Riddle Mountain Project turbines are approximately 4.8 
miles away. 
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Figure D.1-39b  Proposed KOP 83 Base of Riddle Mountain. 



NORTH STEENS TRANSMISSION LINE EIS  ADMINISTRATIVE DRAFT 
 JUNE 2010 
 

APPENDIX D-118  

 
 

Figure D.1-40a  Existing KOP 84 Middle of Riddle Mountain. 

KOP 84 Middle of Riddle Mountain 

This view is provided from the mid point of the access road to the lookout on Riddle Mountain.  The Riddle 
Mountain Project turbines are approximately 0.50 mile away. 
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Figure D.1-40b  Proposed KOP 84 Middle of Riddle Mountain. 
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Figure D.1-41a  Existing KOP 85 Riddle Mountain Lookout.  

KOP 85 Riddle Mountain Lookout  

This view is provided from the Riddle Mountain Lookout.  The Riddle Mountain Project turbines are 
approximately 0.50 mile away. 
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Figure D.1-41b  Proposed KOP 85 Riddle Mountain Lookout. 
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