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3.19 CUMULATIVE EFFECTS 
This section describes the potential cumulative effects upon the natural and built environment from the 
construction and operation of the Proposed Action and action alternatives.  Cumulative effects are the effects 
upon the environment that 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.  This cumulative effects analysis evaluates 
the following North Steens Transmission Line Project, four proposed wind energy projects, agency programs, 
and other selected projects:   

• North Steens 230-kV Transmission Line Project Proposed Action and the Echanis Wind Energy Project - 
Columbia Energy Partners (CEP), LLC 

• West Ridge Wind Project - West Ridge Wind, LLC (a wholly-owned subsidiary of CEP, LLC) 

• East Ridge Wind Project - East Ridge Wind, LLC (a wholly-owned subsidiary of CEP, LLC) 

• Riddle Mountain Wind Farm Project - OS Harney, LLC (a subsidiary of CEP, LLC) 

• Five Creeks Rangeland Restoration Project – Burns BLM District 

• Steens Mountain Travel Management Plan – Burns BLM District 

• North Steens Ecosystem Restoration Project – Burns BLM District 

• Jackass Butte Wind Energy Testing and Monitoring Site 

• HEC 115-kV Line Upgrade – Harney Electric Cooperative 

Cumulative impacts can result from individually minor, but collectively significant, actions taking place over 
a period of time (40 CFR 1508.7).   

3.19.1 Methodology 
The analysis of cumulative effects involved a series of steps, beginning with identifying the above range of 
past, present, and reasonably foreseeable future actions that could have a cumulative direct or indirect effect 
upon issues or resources of concern.  This step was followed by defining the spatial (geographic) and 
temporal (time) boundaries for each of those actions and appropriate for the analysis of each environmental 
issue or resource.  Finally, issues or resources were identified that were appropriate for inclusion in the 
cumulative effects analysis.   

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 first based upon the 
project sites and footprints that would result in direct effects, rather than jurisdictional boundaries.  Then, as 
appropriate for each resource area, a broader area was selected to include areas where potential indirect 
effects could occur.  The geographic scope of cumulative effects (referred to as the CE Area) extends 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 to a particular resource, a cumulative effects analysis was not conducted for that resource.   
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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 upon 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 CE Area include hunting and 
gathering by aboriginal peoples; trapping, mining, farming, cattle ranching, and sheep grazing by early Euro-
American settlers; and wildfires and prescribed fires.  Small towns and hamlets have also become established 
in the CE Area, along with a system of state highways and county roads, and a network of Bureau of Land 
Management (BLM), U.S. Fish and Wildlife Service (USFWS), and private access roads.   

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.  The federal and non-federal activities that must be taken into account in the 
analysis of cumulative impacts 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 (TMP), 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 was developed to its full 230-kV potential.  
Each proposed wind energy project that makes up part of the reasonably foreseeable future action is 
summarized in Table 3.19-1.   

Table 3.19-1  Summary of Project Characteristics for the Four Proposed Wind Energy Projects 

Project Feature Echanis West Ridge East Ridge Riddle Mountain Total 
Number of Turbines 40 – 60 40 - 60 40 - 60 40 – 60 160 - 240  

Generating Capacity 104 MW 104 MW 104 MW 104 MW 416 MW 

Project Site (acres) 10,500 8,360 5,446 5,1201 29,426 

Project Footprint (acres) 81.4 36.8 62.6 169.4 350.2 

Ownership Private Private Private State of Oregon -- 

Notes: 1Two separate sites 

West Ridge Wind Project  
In July 2008, West Ridge Wind, LLC, a wholly-owned subsidiary of Columbia Energy Partners (CEP) LLC, 
applied for a conditional use permit from the Harney County Planning Commission for a 104-megawatt 
(MW) wind energy project known as the West Ridge Wind project (West Ridge project).  West Ridge Wind, 
LLC formally withdrew that 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 EIS used the proposed layout and environmental studies prepared for the West Ridge 
project to determine the potential cumulative effects that this project could have together with the Proposed 
Action.   
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The West Ridge project would be developed on an 8,360-acre privately-owned site located near Diamond, 
Oregon in Harney County (Figure 3.19-1).  The project site is owned by Diamond Valley Ranches, Inc.; 
Diamond Valley Land Co., LCC; and Bill Otley.  The West Ridge project would begin approximately 16 
miles south on Moon Hill Road.  The closest turbine would be approximately 13 miles from Highway 205, 12 
miles from South Diamond Lane, and 2 miles from the Steens Mountain Loop Road.   

The West Ridge project would include 40 to 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 West 
Ridge project would include four meteorological towers rising up to 50 meters (approximately 160 feet) tall, 
aboveground transmission lines, an operation and maintenance (O&M) building, and a substation.  The 
facility would occupy an approximately 36.8-acre footprint, including access roads.  The West Ridge project 
site is currently used for seasonal grazing of livestock/pasture.   

East Ridge Wind Project 
In July 2008, East Ridge Wind, LLC, a wholly-owned subsidiary of CEP 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 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 EIS used the proposed 
layout and environmental studies prepared for the East Ridge Project to determine the potential cumulative 
effects that the East Ridge project could have together with the Proposed Action.   

The East Ridge 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 East Ridge 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 South Diamond Lane in 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 project, the East Ridge project would include 40 to 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 East Ridge project would include four meteorological towers rising up to 50 meters 
(approximately 160 feet) tall, aboveground transmission lines, an O&M building, and a substation.  The 
facility would occupy an approximately 62.6-acre footprint, including access roads.  The East Ridge project 
site is currently used for seasonal grazing of livestock/pasture.   

Riddle Mountain Wind Farm 
OS Harney, LCC, a subsidiary of CEP LLC, proposes to develop a 104-MW wind power project on property 
owned by the State of Oregon in southern Harney County (Figure 3.19-1).  The Riddle Mountain Wind Farm 
project (Riddle Mountain project) would include 40 to 69 wind turbine towers arrayed in multiple strings on 
two separate project sites, with a combined area of 5,120 acres.  The facility would occupy an approximately 
169.4-acre footprint, including access roads.  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.   
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Figure 3.19-1 Reasonably Foreseeable Future Actions. 
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Five Creeks Rangeland Restoration 
The Five Creeks Rangeland Restoration project (Restoration project) is a BLM land management program 
that was implemented in October 2006 to reduce hazardous fuels and to restore and/or increase rangeland 
system functionality (i.e., capture and storage of water, soil nutrient retention) through the restoration of 
shrub-steppe, aspen, and riparian communities.  The Restoration project is a 73,386-acre area located 
approximately 50 miles southeast of Burns, Oregon (Figure 3.19-1), including 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 Restoration project area.  
Approximately 70 percent of the Restoration project area has been encroached upon by juniper.   

The benefits associated with enhancing ecosystem functionality include the improvement of greater sage-
grouse, big game, and other special status and locally important species habitat, and improved forage for 
livestock, wild horses, and wildlife.  The Restoration project involves conducting various forms of prescribed 
fire and mechanical treatments within the Restoration project area, to accomplish the following objectives:   

• Reintroduce fire to restore and/or maintain natural fire regimes.   

• Reduce hazardous fuels within the Restoration 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, greater sage-grouse, and other locally important species habitat within the Restoration 
project area.   

• Increase wild horse and livestock forage.   

• Improve watershed health.   

Implementation began in 2007 with juniper cutting. During the fourth year of project implementation, ARRA, 
range, soil water and air, wildlife, fisheries, and riparian funds supported work throughout the Five Creeks 
Rangeland Restoration Project. OWEB, Natural Resources Conservation Service, and private funds supported 
project work on the adjacent private lands. In 2010, work occurred in Units 1, 2, 3, 4, and 5. Approximately 
4,213 public acres were selectively cut to help prescribed fires for Unit 3 (2010) and Unit 4 (2011) move 
across the landscape in a mosaic pattern. Weed surveys (inventory and monitoring) occurred across 30,279 
acres (Units 1, 2, and 3) with weed treatments occurring on 40 acres and along 6 stream miles. Bio-control 
agents for Canada thistle were also purchased and released on two streams (Riddle and Coyote Creeks). 
Juniper removal on 519 acres surrounding an active sage-grouse lek (funds obligated in 2009) was also 
completed. This treatment cut and machine piled juniper or, where fuels were sparse, cut and left juniper in 
order to remove encroached juniper from the site, and retain all existing sagebrush.   

BLM planned 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 
include removing juniper from riparian zones and hand piling slash, and clear-cutting juniper on canyon sides 
(was to be burned winter 2009).  Management activities included treatment of 232 acres surrounding an active 
greater sage-grouse lek.  This treatment would cut and machine-pile juniper to remove it from the site, and 
retain all existing sage brush.   
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Steens Mountain Travel Management Plan 
The BLM (Burns District Bureau) is actively implementing a Steens Mountain 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 upon an updated route inventory used to further define 
the motor vehicle route network within the CMPA.  The TMP also provides guidance about the maintenance, 
improvement, and accessibility of these routes.   

The TMP identified 555 miles of Base Routes open to public motorized use as Common Use Routes, which 
included 36 miles of obscure routes (TMP, page 12).  Subsequent to the TMP, obscure routes were closed to 
public access (176 IBLA 371 and 176 IBLA 395), and other road closures and/or conversions to trails reduced 
this total to about 512 miles of roads open to motorized use.  To carry out grazing permits, authorized 
permittees can 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 were occurring when the FLPMA was passed 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 areas for specific activities.  Non-motorized 
trails remain available for hiking and equestrian uses.   

North Steens Ecosystem Restoration Project 
The North Steens Ecosystem Restoration project (North Steens project) is a landscape-level project to reduce 
juniper-related fuel loading and improve the ecological health of the area by encouraging a healthy 
functioning ecosystem through appropriate land uses.  This is a multi-year project and each year the extent of 
implementation would vary depending upon variables such as staff limitations, resource considerations, and 
climatic and operational conditions.   

The proposed North Steens 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 had contractors thin juniper on 
3,685 acres in the Tombstone area.   Moon Hill #1 and Moon Hill OWEB units were cut in 2010/2011 (units 
3 and 4 were only partially cut).  There is no cutting or burning planned prior to the end of August 2011.  
Cutting and burning could occur in the Tombstone area this fall and in the Moon Hill unit in 2012.   

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 meteorological 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 BLM 5241.   

Harney Electric Cooperative 115-kV Line Upgrade 
The HEC 115-kV Line Upgrade would be undertaken if the North Steens Transmission Line was developed 
to its full 230-kV capacity.  The potential upgrades would apply to approximately 35 miles of the existing 
HEC 115-kV line that parallels Highway 205, if Alternative B was 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 
was selected (Figure 3.19-1).  If Alternative B – West Route was 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 of the pole 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 located north of Burns.  
Currently, no route has been identified for the possible extension of the 230-kV line to the PacifiCorp line.   
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If Alternative C – North Route was selected, the interconnection to the HEC 115-kV at the Crane Substation 
would require HEC to upgrade the 20-mile section of the existing 115-kV line between the Crane Substation 
and the BPA Harney Substation.  It should also be noted that if Alternative C was 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 the existing HEC right-of-way (ROW), the 
conductor upgrade was not included as a separate reasonably foreseeable future action in this 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 result in cumulative impacts to the natural, physical, and socioeconomic resources described in 
Sections 3.1 through 3.18 of this EIS.  The following analyses describe these potential cumulative impacts, in 
the order that the resources are presented in Sections 3.1 through 3.18 of this 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, the Upper Malheur, and the Harney-Malheur Lakes 
Watersheds.  A lesser degree of impacts would occur in the Alvord Lake Watershed.  These watersheds 
comprise the geographic scope of the geology and soils cumulative effects analysis (Figure 3.19-1).  The 
timeframe for the cumulative effects analysis of geology and soils is 40 years (the expected duration of the 
Echanis Project).   

Existing Geology and Soils and How they have been Affected by Past and Present Actions 
Currently, the environmental effects to soils (including biological soil crusts) and geology in the three 
watersheds are due to past and ongoing activities such as ongoing woodlands management, road maintenance, 
grazing, and natural events such as wildfires.   

Effects of Reasonably Foreseeable Future Actions on Geology and Soils without the Proposed 
Action 
The effects to geology and soils caused by reasonably foreseeable future actions such as the West Ridge, East 
Ridge, and the Riddle Mountain projects would be similar to the 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 geological characteristics.   

The geologic units present in the areas of the Echanis Project, North Steens 230-kV Transmission Line 
Project, and the reasonably foreseeable future actions are presented in Figure 3.19-2.  In general, these 
projects are located on basalt rock (Steens Basalt).  Construction and operation of these projects would not 
likely impact the underlying geology.  Additionally, the geology present is suitable for these proposed 
projects and would not likely create adverse impacts.   

The potential for soil erosion by wind and water in the areas of the Proposed Project and the reasonably 
foreseeable future actions are presented in Figures 3.19-3 and 3.19-4.   

The Echanis, West Ridge, East Ridge, and Riddle Mountain projects are located in areas designated as low for 
soil erosion potential from wind.  Due to varying soil types and slopes, these four projects are located in areas 
designated as having varying levels of potential soil erosion from water.  In general the Echanis, West Ridge, 
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and East Ridge projects soils contain low to moderate potential for soil erosion from water.  The Riddle 
Mountain project soils contain low, to moderate, to high potential for soil erosion from water.   

As described in Section 3.1, increased soil erosion caused by larger amounts of runoff from construction of 
impervious surfaces and structures (wind turbines) would be possible.  Project design features (PDFs) and 
best management practices (BMPs) would be used to minimize the 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 (A.3.1).   

The effects caused by the Five Creeks Rangeland Restoration project and North Steens 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 the 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 as a result of increased vegetation cover (BLM 2006).   

Other reasonably foreseeable future actions were reviewed, such as the Steens Mountain TMP, Jackass Butte 
Wind Energy Testing and Monitoring Site, and the HEC115-kV Line Upgrade.  These actions would not 
likely affect the 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, the permanent effects of the Proposed Action and action alternatives could include seismic 
hazard risk to structures.  These seismic risks could include landslides triggered by potential seismic events 
where unstable soil or unstable slopes are present, increased soil erosion caused by larger amounts of runoff 
as a result of additional impervious surfaces, and potential destruction of biological soil crusts (BSCs) where 
they are present on the Echanis Project site.  Potential temporary effects during construction could include (1) 
increased soil erosion due to construction activities, including the destruction of BSCs or clearing of 
vegetation, and (2) the potential for hazardous material spills.   

In general, the Proposed Action and all reasonably foreseeable future actions would be well distributed among 
the three watersheds present in the region (the Donner und Blitzen, the Upper Malheur, the Harney-Malheur 
Lakes Watersheds) and to a lesser degree, the Alvord Lake Watershed (Figure 3.19-5).  In theory, impacts to 
soils, including erosion, would only be cumulative within each individual watershed, because each watershed 
is considered a separate drainage basin.  The West Ridge and East Ridge projects would be located in the 
Donner und Blitzen Watershed.  The Riddle Mountain project would be located in the Upper Malheur, 
Harney-Malheur Lakes, and the Alvord Lake Watersheds.  The Steens Mountain TMP is located in the Upper 
Malheur, Alvord Lake, and the Donner und Blitzen Watersheds.  Additionally, for the Five Creeks Rangeland 
Restoration and North Steens 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.   

As described above, the cumulative impacts would not likely occur to geology, and the geology present would 
be suitable for the Proposed Project and reasonably foreseeable future projects.  Increased soil erosion from 
water as a result of construction of impervious surfaces and structures (wind turbines) would be possible.  
PDFs and BMPs, as listed in Section 2 and Appendix A (A.3.1), would be used to minimize the effects upon 
soils and geology during Project operation.   
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Figure 3.19-2 Geology and Reasonably Foreseeable Future Impacts. 
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Figure 3.19-3  Soil Erosion Potential (by water) and Reasonably Foreseeable Future Actions. 
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Figure 3.19-4  Soil Erosion Potential (by wind) and Reasonably Foreseeable Future Actions. 
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Figure 3.19-5  Water Resources and Reasonably Foreseeable Future Actions. 
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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 Echanis 
Project features.   

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 as a result of 
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 and East Ridge project sites would be located entirely within the Donner und Blitzen 
Watershed (Figure 3.19-5).  The Donner und Blitzen River is included on the U.S. Environmental Protection 
Agency’s (EPA’s) 303(d) list for temperature.  Streams that drain to it are also included on the 303(d) list for 
iron, manganese, and beryllium (Bridge Creek), and temperature (McCoy Creek).  Other parameters of 
concern in this watershed include sediment, flow, nutrients, acidity, chlorophyll a, pH, and toxics.  The West 
Ridge project area would drain into McCoy Creek and the headwaters of streams that drain into Donner und 
Blitzen River.  McCoy Creek would traverse the project area for a distance of approximately 2.8 miles (Table 
3.19-2).  The East Ridge project area would drain to McCoy, Kiger, and Cucamonga Creeks (Table 3.19-2).   

The Riddle Mountain project would be located in the Upper Malheur, Harney-Malheur Lakes, and the Alvord 
Lake Watersheds.  In the Upper Malheur Watershed, the Riddle Mountain project would occupy the 
headwater areas of Standcliff and Camp Creeks.  In the Harney-Malheur Watershed, it drains to Paul Creek, 
which is included on the 303(d) list for temperature impairment.  In the Alvord Lake Watershed, it drains to 
Lambling Canyon (Table 3.19-2).  None of the West Ridge, East Ridge, or Riddle Mountain project lands 
would be located in the FEMA 100-year floodplains.   

The effects of the West Ridge, East Ridge, and the Riddle Mountain projects would be similar to those 
described for the Echanis Project (Section 3.2.3.2).  Each wind project would require a connection to the 
regional power grid.  Assuming that the North Steens 230-kV Transmission Line Project was not developed, 
other similar transmission lines following similar routes would be required for these wind projects to be 
constructed and connected to the regional power grid.  Development of other transmission lines in similar 
locations would involve construction of transmission lines, access roads, interconnection stations, and other 
related project features within the Donner und Blitzen, Harney Malheur Lakes, and possibly a small portion of 
the Upper Malheur Watersheds.   

The temporary effects from construction, including road building, would include increased run-off and 
sediment delivery to these streams as a result of cleared vegetation and surface disturbance.  If the 
construction periods occurred simultaneously, the creeks that would be affected by more than one project 
would be especially vulnerable to increased sedimentation.  McCoy Creek would traverse the West Ridge and 
East Ridge project areas.  Additionally, both projects would be located entirely within the Donner und Blitzen 
Watershed.  The permanent effects to water resources from the West Ridge, East Ridge, and the Riddle 
Mountain projects would likely include a local reduction of infiltration from the placement of turbine towers.   
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The Five Creeks Rangeland Restoration and North Steens projects are also located in the Donner und Blitzen, 
Harney-Malheur Lakes, Upper Malheur, and the Alvord Watersheds.  Although the elimination of vegetation 
after controlled burns and juniper removal could temporarily increase sediment delivery to streams before 
native vegetation could become established, neither project would burn more than 15 percent of any 
watershed in a year.  In addition, burning would occur when conditions would reduce the possibility of 
riparian vegetation loss (BLM 2007).  The Five Creeks Rangeland Restoration and North Steens projects 
would increase vegetation cover in the long run, which would likely improve water resources.   

The Steens Mountain TMP is also located in the Donner und Blitzen, Upper Malheur, and the Alvord Lake 
Watersheds.  The Steens Mountain TMP, Jackass Butte Wind Energy Testing and Monitoring Site, and the 
HEC 115-kV Line Upgrade would likely have minimal effects to water resources because they would 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 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 
The Echanis Project and Alternative B (including the two route options) would occur almost entirely within 
the Donner und Blitzen Watershed.  Alternative C would traverse the Donner und Blitzen and the Harney 
Malheur Lakes Watersheds, with a small portion also occurring in the Upper Malheur Watershed (Table 3.19-
2).  Approximately 13 miles of tributary streams to Kiger Creek would traverse the Echanis Project site.  
These streams have the same receiving water (Donner und Blitzen River) as the streams that would traverse 
the East Ridge and West Ridge projects.  The Donner und Blitzen River is listed as impaired on the 303(d) list 
for temperature.   The potential permanent effects to water resources from the Proposed Action and action 
alternatives would include increased runoff from additional impervious surfaces, resulting in greater flooding 
or erosion.  The potential temporary effects from construction would include increased sediment delivery to 
streams as a result of increased erosion from clearing of vegetation, and the potential for hazardous material 
spills.   

The cumulative effects to water resources from Alternative B, the Alternative B route options, or Alternative 
C in combination with the effects of the West Ridge and East Ridge projects would be concentrated mainly in 
the Donner und Blitzen Watershed.  Additional effects, mainly from Alternative C and the Riddle Mountain 
project, would be distributed throughout the Upper Malheur, Harney-Malheur Lakes, and Alvord Lake 
Watersheds.  A very small portion of the Echanis Project would also occur in the Alvord Lake Watershed.  
The greatest effects would occur in the Donner und Blitzen Watershed, particularly in the areas of McCoy, 
Cucamonga, and Kiger Creeks.   

None of the wind projects, including the Echanis Project, would be located in FEMA 100-year floodplains.  
Increases in watershed impervious surfaces would increase surface water runoff and, therefore, downstream 
flooding potential.  However, impervious surface impacts from the four wind projects would likely be 
minimal.  Most of the cumulative development would occur in the Donner und Blitzen Watershed, which 
would drain to the floodplains associated with the Donner und Blitzen River and the Malheur National 
Wildlife Refuge (MNWR).   
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Table 3.19-2  Water Resources and Reasonably Foreseeable Future Actions 

    Alternative B       

Receiving 
Waterbody 

Receiving 
Waterbody 

Existing Quality 
Concerns1 

West Route 
(Proposed 

Action) 

S. Diamond 
Lane Route 

Option 

Hog Wallow 
Route 
Option 

Alternative C – 
North Route 
(Preferred 

Alternative) Echanis Project West Ridge Project 
East Ridge 

Project 
Riddle Mountain 

Project 
Donner und Blitzen  Watershed 
(HUC 17120003) 

Approx % of 
project within 

watershed 

100% 100% 100% 42% 95% 100% 100% 0% 

Donner und 
Blitzen 
River 

 Temperature2, 
Nutrients, 
Sediment, 

Acidity 

Aerial and 
Road 

crossings 

Aerial crossing Aerial 
crossing 

Project located 
in headwaters 

Project located in 
headwaters 

Project located in 
headwaters 

Project located 
in headwaters 

 

 Krumbo 
Creek 

       Project located 
in headwaters 

 

 Bridge Creek Temperature2, 
Iron2, 

Manganese2, 
Beryllium2  

      Project located 
in headwaters 

 

 Mud Creek 
(Fir Creek 
Drainage) 

       Project located 
in headwaters 

 

 McCoy Creek Temperature2, 
Sediment, 
Nutrients 

Aerial crossing Aerial crossing Aerial 
crossing 

  Project located in 
headwaters (Basque 

Creek, Snow Creek, Horton 
Creek cross the Project) 

McCoy Creek 
crosses the 
Project for 
approx. 2.8 

miles 

 

 Kiger Creek Sediment, 
Temperature, 

Flow 

Aerial and 
road crossing 
of Kiger Creek 
and tributaries 

Aerial and road 
crossing of 
Kiger Creek 

and tributaries 

Aerial and 
road crossing 

of Kiger 
Creek and 
tributaries 

Aerial and road 
crossing of 
Kiger Creek 

and tributaries 

13.0 miles of tributaries 
cross the Project (Mud 
Creek, Drake Creek, 
Deep Creek, Sullivan 
Creek).  Project area 

drains almost entirely to 
Kiger Creek. 

Kiger Creek crosses the 
Project for approx. 4.2 

miles (approx. 4.5 miles of 
Kiger Creek tributaries also 

cross the Project: Mud 
Creek, Drake Creek, Yank 
Creek, Little Kiger Creek). 

  

 Cucamonga 
Creek 

Temperature, 
Sediment, Flow 

Aerial and 
road crossing 

Aerial and road 
crossing 

Aerial and 
road crossing 

Road crossing  Cucamonga Creek crosses 
the Project for approx. 4.3 

miles 

  

 Swamp Creek Temperature, 
Sediment, Flow 

   Aerial crossing     
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Harney-Malheur Lakes 
(USGS 1712001) 

Approx % of 
project within 

watershed 

0% 0% 0% 45% 0% 0% 0% 10% 

Dry Lake 
Reservoir 

Riddle Creek Temperature 
(Paul Creek)2 

   Aerial crossing    The Project is 
located in the 
headwaters of 

Paul Creek, which 
drains to Riddle 

Creek 

Upper Malheur (USGS 
17050116) 

Approx % of 
project within 

watershed 

0% 0% 0% 13% 0% 0% 0% 65% 

South Fork 
Malheur 
River 

Camp Creek         Camp Creek 
crosses the 
Project; the 

Project is located 
in the headwaters 

 Standcliff 
Creek 

        Standcliff Creek 
crosses the 
Project; the 

Project is located 
in the headwaters 

Alvord Lake (USGS 
17120009) 

Approx % of 
project within 

watershed 

0% 0% 0% 0% 5% 0% 0% 25% 

Alvord Lake Trail Creek      The Project is located 
in the headwaters 

   

 Lambling 
Canyon 

        The Project is 
located in the 
headwaters  

Notes:  1 Includes EPA and ODEQ parameters of concern.  See Table 3.2-1. Those not noted as 303(d) listed are included on EPA 305 (b) list or are ODEQ parameters of concern. 
                 2 EPA 303(d) list  
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Although the Five Creeks Rangeland Restoration and North Steens 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.  The Steens Mountain TMP, Jackass Butte Wind 
Energy Site, and the HEC 115-kV Line Upgrade would likely have minimal effects to water resources 
because they would not require construction of any additional facilities.   

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, the North Steens 230-kV Transmission Line 
Project, as well as reasonably foreseeable future actions.  No direct or indirect effects would likely occur to 
vegetation, noxious weeds, or special status plants outside of this CE Area.   

The timeframe for this analysis extends from the historical past when Euro-American settlers began to alter 
vegetation in the vicinity of the CE 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 Project and the 
North Steens 230-kV Transmission Line Project.   

Existing Vegetation, Noxious Weeds, and Special Status Plants and How they have been 
Affected by Past and Present Actions 
Past actions that have affected natural and human resources in the CE Area include hunting and gathering by 
aboriginal peoples; trapping, mining, farming, cattle ranching, and sheep grazing by early Euro-American 
settlers; and wildfires and prescribed fires.  Small towns and hamlets have also become established in the CE 
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 into the region by agriculture and 
development.  Other current actions also include ongoing elements of the Five Creeks Rangeland Restoration 
project, the Steens Mountain TMP, the North Steens Ecosystem Restoration project, and the Jackass Butte 
Wind Energy Site.  The Riddle Mountain project would be located on state-owned property currently used as 
summer pasture for cattle.   

Effects of Reasonably Foreseeable Future Actions on Vegetation, Noxious Weeds, and Special 
Status Plants without the Proposed Action 
Vegetation in the East Ridge, West Ridge, and Riddle Mountain project areas is primarily big sagebrush 
steppe and juniper woodland, with smaller areas of other vegetation types (Table 3.19-3 and Figure 3.19-6).  
Many exotic (non-native) plant species are found within the CE Area.  The exotic annual grassland 
community within the CE 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.   

Special status plant surveys of the proposed West Ridge project site found two ORBIC-tracked plants (NWC 
2010h) and a small population of abruptbeak sedge (Carex abrupta), an ORBIC List 2 species.  ORBIC List 2 
species are those that are threatened, endangered, or possibly extirpated from Oregon, but are more stable 
elsewhere.  Plant surveys of the West Ridge and the East Ridge project sites documented the ORBIC List 3 
sticky Indian paintbrush (Castilleja viscidula), which was found throughout the high-elevation (southern) half 
of the survey area (NWC 2010g and h).  ORBIC List 3 species are those for which more information is 
needed before a status can be determined.   
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The East Ridge project area is a north-south ridge bounded on both sides by steep canyons.  The slope to 
Kiger Creek on the east is particularly steep, whereas the land slopes more gently to Cucamonga and McCoy 
Creeks to the west.  Vegetation on the ridge is primarily shrub-steppe, with sagebrush throughout, but there is 
a large and increasing juniper component (Table 3.19-3).  Historically, the juniper was likely confined to the 
canyons and draws, with periodic wildfires preventing it from establishing on the uplands.  Slopes and 
hillsides contain stands of aspens and, to a lesser extent, mountain mahogany trees.   

The West Ridge project area is a north-south ridge that slopes gently to the west, but is bounded on the east 
by steeper slopes to McCoy Creek.  Habitat mapping within the West Ridge project area was conducted in 
July and August 2008, utilizing a combination of aerial photograph interpretation and field verification.  Like 
the East Ridge project area, vegetation is primarily shrub-steppe with sagebrush throughout.  This area also 
showed a relatively large aspen woodland component (23 percent of the project area) and, to a lesser extent, 
mountain mahogany trees (Table 3.19-3).  Aspen woodland is a particularly important habitat for nesting 
songbirds and foraging bats, and provides cover for numerous other species including mule deer and elk.   

Vegetation mapping has not been completed for the Riddle Mountain project but, based upon publically 
available data, the predominant vegetation communities are big sagebrush steppe and dwarf sagebrush steppe 
(totaling 76 percent of the Project area).  Juniper woodlands are also common (23 percent of the project area).  
Other less common vegetation communities occurring on the site include grasslands, barren lands, and 
riparian shrub woodlands (Table 3.19-3).   

Most of the effects to vegetation, noxious weeds, and special status plants from the wind projects would result 
from project construction, road building, and maintenance.  The effects would be similar to those described 
for the Echanis Project in Section 3.3 of this EIS.  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 Restoration 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 TMP identified 555 miles as base routes open to public motorized use, and authorized 
permittees the use of Permit Routes and Historical Routes in the same manner and degree as was occurring 
when the FLPMA was enacted.  Subsequent to the Decision Record for the TMP, obscure routes were closed 
to the public for motorized travel and other road closures and/or conversions to trails reduced this total to 
about 512 miles of roads open to motorized use.  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 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, and no extensive impacts would likely occur 
to botanical resources.   
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Table 3.19-3  Vegetation Types and Reasonably Foreseeable Future Actions1, 2  

Vegetation Type 
ODFW Habitat 

Status 

Acres (%) of 
Echanis 

Project Site 

Acres (%) of 
East Ridge 

Site 
Acres (%) of West 

Ridge Site 
Acres (%) of Riddle 

Mountain Site 

Acres (%) of 
Combined Project 

Areas 

Alpine and Subalpine  0 (0%) 0 (0%) 0 (0%) 5 (<1%) 5 (<1%) 

Aspen Woodland Strategy 2,017 (16%) 676 (8%) 1,134 (23%) 0 (0%) 3,827 (10%) 

Big Sagebrush Steppe Strategy 8,472 (67%) 4,566 (51%) 3,130 (63%) 5,501 (42%) 21,669 (55%) 

Dwarf Shrub-Steppe  52 (<1%) 34 (<1%) 11 (<1%) 4,367 (34%) 4,464 (11%) 

Escarpment/Talus, Barren Specialized and 
Local 1 (<1%) 133 (2%) 32 (<1%) 35 (<1%) 201 (1%) 

Juniper Woodland Specialized and 
Local 2,080 (16%) 2,741 (30%) 443 (9%) 2,992 (23%) 8,256 (21%) 

Grassland Strategy 75 (<1%) 441 (5%) 148 (3%) 73 (1%) 737 (2%) 

Pond  0 (0%) 0 (0%) 1 (<1%) 0 (0%) 1 (<1%) 

Riparian Meadow Strategy 20 (<1%) 73 (<1%) 14 (<1%) 0 (0%) 107 (<1%) 

Riparian Shrub-Woodland Strategy 0 (0%) 280 (3%) 63 (1%) 2 (<1%) 345 (1%) 

Upper Montane Shrubland  0 (0%) 12 (<1%) 17 <1%) 0 (0%) 29 (<1%) 

Total Acreage  12,715 8,955 4,992 12,975 39,641 

Note:  1 Acreages for the Echanis project were calculated in GIS based on the overall Project Area with vegetation data from BLM and ESLF ORVEG 2008 (as also shown in Table 3.3-4).  
Acreages for the East Ridge, West Ridge, and Riddle Mountain Project were obtained from reports provided by NWC (NWC 2010e, NWC 2010r, and NWC 2007b). 
2Additional 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 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, temporary effects on all Alt B options for distribution line relocation (2.45 acres, and temporary effects on each 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)). 
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Figure 3.19-6  Vegetation and Reasonably Foreseeable Future Actions. 
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The effects from 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 project, discussed above, would continue into the future and would likely result in (1) healthier plant 
communities that would minimize the potential for the spread of noxious weeds, and (2) positive effects to 
special status plant populations from a reduction in juniper encroachment.  The Steens Mountain TMP would 
also continue into the future, and 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 
Vegetation communities found at the Echanis Project, Alternative B (including route options), and Alternative 
C are provided in Section 3.3, Table 3.3-1.  Like the vegetation communities found at the other wind farms, 
the predominant vegetation type is big sagebrush steppe.  Native perennial grasslands are more prevalent 
along Alternative B than Alternative C or any of the other wind farms.  All areas contain components of 
juniper woodland.  Vegetation and noxious weeds could be affected by construction and operation of the 
access roads, transmission lines, wind turbines, and associated structures from construction of any of the 
action alternatives as well as the reasonably foreseeable future actions.  Temporary and permanent effects to 
vegetation resources would result from a variety of ground-disturbing activities, including construction of the 
turbine towers, substations, operations and maintenance facilities, underground power collection systems, 
access roads, and overland roads.    

The potential effects from the Proposed Action and action alternatives include the following:   

• Permanent loss or alteration of 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 87 to 119 acres of vegetation and agricultural lands during Project 
construction.   

• Direct or indirect impacts to special status plant species, including the use of herbicides to control noxious 
weeds.   

• Introduction and spread of noxious weeds.   

• Noxious weed control.   

If it is assumed that the West Ridge, East Ridge, and Riddle Mountain 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 472 to 
552 acres of native vegetation and agricultural land (mitigation measures included) and temporarily trample 
or damage 348 to 476 acres of native vegetation and agricultural land during project construction.   

Mitigation measures similar to those described for the Echanis Project would be anticipated for the other wind 
projects, including:   

• BMPs and PDFs chosen to reduce the impacts to the project sites.   

• Noxious Weed Management Plan to prevent and control the spread of noxious weeds during and 
subsequent to maintenance and construction activities associated with the projects.   

• Habitat Mitigation Plan to ensure that standards are followed to preserve and enhance the area of land 
near the projects.     



NORTH STEENS TRANSMISSION LINE EIS               OCTOBER 2011 
 

3.19-22 Cumulative Effects 

• Revegation Plan to guide the revegetation efforts associated with the construction and implementation of 
the projects.   

Micro-siting corridors have been developed for the East Ridge and West Ridge projects, which would limit 
the effects to vegetation resources.   

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 Project, which would result in the long-
term improvement of thousands of acres of native vegetation.  In addition, the Steens Mountain TMP 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 the effects from 
herbicide application.  Continued use of roads managed under the Steens Mountain TMP would continue the 
potential spread of noxious weeds.  However, in implementing the plan, BLM would continue to conduct 
noxious weed control and weed surveys on designated routes to minimize their potential spread.  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 project would likely result in 
healthier plant communities that would minimize the potential spread of noxious weeds.   

Development of other wind energy projects in the area could also affect the populations of special status plant 
species.  According to surveys completed for the Echanis, East Ridge, and West Ridge projects, the 
occurrence of special status species is limited.  Therefore, the cumulative effects to special status species 
would likely be limited.  However, such species could occur on other lands in the area.  It is likely that any 
populations of special status plant species found in the area of the Proposed Action, action alternatives, 
Echanis Project, and other wind projects could mostly be avoided by adjustments in pole placement and 
project routes.  Therefore, these projects would contribute negligibly to the cumulative effects upon special 
status plant species.  The Five Creeks Rangeland Restoration project and the North Steens project would not 
result in detrimental effects to special status plant populations because avoidance was built into the project 
design.  A reduction in juniper expansion would result in a vegetation mosaic of seral stages.   

3.19.2.4 Wetlands and Riparian 

Geographic Scope and Timeframe of Analysis 
The geographic scope for the cumulative effects analysis for wetland and riparian 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 timeframe for 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 
Past and ongoing uses that have affected and continue to affect wetland and riparian resources include 
irrigation, livestock grazing, and maintenance of roads.  Grazing can result in trampling of riparian and 
wetland vegetation.  Irrigation can reduce the water quality when surface water runoff contains excess 
nutrients, pollutants, or warmer temperatures.   
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The climate in the general CE Area 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 CE 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, the environmental effects to wetlands and riparian areas are created from wetland cut and fill 
resulting 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 U.S. 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   
The effects caused by reasonably foreseeable future actions such as the East Ridge, West Ridge, and the 
Riddle Mountain projects would be similar in nature because these projects are similar in scope and are 
located in ecologically similar areas with similar wetland and riparian characteristics.  The 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 initially and micro-siting would be used later to identify an optimal 
configuration to avoid impacts to wildlife habitat (including riparian and wetland areas).  The wind energy 
projects would result in 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.   

Wetland areas associated with the East Ridge, West Ridge, and the Riddle Mountain project sites are shown 
in Figure 3.19-7.  Because the wind project sites are located on ridges, existing wetlands are limited and the 
impacts would likely be minimal.  Small depressions are infrequent on this landscape, but these could hold 
water or snowmelt through the spring and into the summer (NWC 2009g).   

Streams on the Riddle Mountain project site are ephemeral; therefore riparian impacts in these areas are not 
anticipated.  Riparian areas would be associated with the streams that traverse the project areas.  For the East 
Ridge project, this would include 2.8 miles of McCoy Creek.  For the West Ridge project, this would include 
4.2 miles of Kiger Creek, 4.3 miles of Cucamonga Creek, and 4.5 miles of tributaries to Kiger Creek (Mud, 
Drake, Yank, and Little Kiger Creeks) (Table 3.19-1 and Figure 3.19-5).  Micro-siting would avoid impacts to 
riparian areas, however potential effects could include permanent and temporary riparian vegetation removal 
and/or trampling.   

The effects caused by the Five Creeks Rangeland Restoration project (BLM 2006) and the North Steens 
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, and process that provide public land values…” (BLM 2006).  
Management strategies affecting wetlands and riparian areas would be targeted only to 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, implementation of these actions is likely to improve 
riparian habitat and function.  BLM describes ways riparian areas would be protected during implementation, 
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such as that, “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 TMP (BLM 2007b), Jackass Butte 
Wind Energy Testing and Monitoring Site, and the HEC115-kV Line Upgrade would likely 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 EIS.  The 
effects of other RFFAs would be similar to those discussed without the Proposed Action, in the above section.   

Wetland areas associated with the Echanis, East Ridge, West Ridge, and the Riddle Mountain project areas 
are shown on Figure 3.19-7.  Construction of the transmission lines and roads for the Proposed Action and 
action alternatives have the potential to permanently affect approximately 3.0 to 3.2 acres of wetlands, 
depending upon the alternative chosen.  An additional 0.6 to 1.1 miles of wetlands would be spanned aerially 
by transmission lines (Section 3.4 Wetlands, Table 3.4-11).  Construction of the Proposed Action and the 
action alternatives could also result in temporary wetland effects from the trampling of wetland vegetation, 
sedimentation, and other effects.  The cumulative effects on wetlands from development of the other three 
wind projects would not likely be greater than the effect of the Proposed Action or the action alternatives, 
because the other wind projects would not be located in wetland areas (Figure 3.19-7).   

Riparian areas would be associated with the streams that traverse the project areas.  For the Echanis Project, 
this would include approximately 13 miles of tributaries to Kiger Creek, including Mud, Drake, Deep, and 
Sullivan Creeks (Table 3.19-1and Figure 3.19-5).  Riparian areas potentially affected by the Proposed Action 
and action alternatives also would include new or improved roads crossing streams at 13 to 15 locations, 
roads adjacent to approximately 3.3 miles of streams, and aerial crossings of streams at 9 to 12 locations.  
Micro-siting would avoid impacts to riparian areas, however effects could occur from permanent and 
temporary riparian vegetation removal and/or trampling.   

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 would not likely significantly contribute to the cumulative impacts to wetlands 
or riparian areas.  
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Figure 3.19-7  Wetlands and Reasonably Foreseeable Future Actions. 
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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 Echanis Project Area that was defined for the analysis of direct effects, and encompasses the 
broader geographic region surrounding the Echanis 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 Project 
and the North Steens 230-kV Transmission Line Project.   

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 as described by the USEPA: 
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 (although the 
Partly Forested Mountains name implies forests, in the Project Area this ecoregion is nearly treeless except 
for scattered groves of aspens).  Lands within the analysis area are presently, and have been historically, used 
for agriculture and livestock grazing.   

Future actions on BLM-managed lands that are approved or currently under review include grazing, 
recreational use in accordance with general management plans, ROW easements for utility and transportation 
corridors, and prescribed burns to reduce fuels and wildfire intensity.  These actions would continue 
regardless of whether the Proposed Action moved forward.  The amount of land in the area currently used for 
grazing and the longevity of the grazing leases held for BLM-managed land indicates that grazing is 
envisioned to continue as the primary land use.   

Fish, wildlife, and special status species in the area is currently subject to the effects of agricultural practices, 
particularly cattle grazing.  Other current actions also include ongoing elements of the Five Creeks Rangeland 
Restoration project, the Steens Mountain TMP, the North Steens Ecosystem Restoration project, and the 
Jackass Butte Wind Energy Site.  The Riddle Mountain project would be located on state-owned property 
currently used as summer pasture for cattle.   

FISH RESOURCES 
The primary analysis area for fish resources was within the Donner und Blitzen Watershed, with additional 
analysis areas in the headwaters of Upper Malheur, Harney-Malheur Lakes, and Alvord Lakes Watersheds.  
Perennial creeks, some with known fisheries, flow to Harney and Malheur Lakes within the Oregon closed 
basin, including Kiger, Cucamonga, McCoy, Booners, Mud, Riddle, and Swamp Creeks.  Lower elevation 
habitat (4,100 to 4,500 feet) is located on relatively flat to rolling terrain near and across the 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 in elevation.  Juniper woodlands begin at approximately 
4,900 feet in elevation 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 in elevation).   

GENERAL WILDLIFE RESOURCES 
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 
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change habitat use, or go to similar habitats in different areas throughout the year.  Some species are present 
within the area only during certain seasons, while other species are year-round residents.   

General wildlife present within the area includes 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.   

HABITAT 
Habitat types in the area of the Project are provided in Table 3.19-2.  Existing habitat in the areas of potential 
wind farm development is primarily big sagebrush steppe (55 percent).  Other habitat categories that comprise 
at least 10 percent of the wind farm project areas are juniper woodlands (22 percent), dwarf sagebrush steppe 
(11 percent), and aspen woodlands (10 percent).  Habitat types in the surrounding landscape include the above 
categories, as well as: native perennial grassland, exotic annual grassland, rabbitbrush steppe, salt desert 
scrub, quaking aspen, alpine and subalpine vegetation, riparian meadow, riparian scrub-shrub woodland, 
marshes, bots, emergent wetlands, lakes, escarpment/talus, deserts, playas, ash beds, lava flows, agriculture, 
and developed lands.  These existing habitats provide wildlife values, as discussed in this section.   

BIG GAME  
Big game species include mule deer, elk, pronghorn antelope, bighorn sheep, and cougar.  Mule deer 
populations have declined in Oregon, as well as in other western states, since their peak in the 1950s (ODFW 
2011).  In 2009, the statewide population was 34,900, which was below the management objective of 216,154 
individuals.  In the Steens WMU, the estimated 2009 population was 3,700, much below the management 
objective of 11,000 individuals (ODFW 2011).  Habitat based stresses to mule deer populations include 
juniper encroachment, fire suppression, development, and invasive plants.  Disturbance, harassment, and 
disease are threats to mule deer populations in general, however these stresses are not believed to be limiting 
mule deer populations in the Steens WMU (ODFW 2011).  Predation, primarily by cougars and coyotes, is 
the most important factor causing the decline of mule deer populations in this WMU (ODFW 2011).  
Predation is the most significant threat to bighorn sheep in this WMU as well.   

Management objectives to improve mule deer habitat in the Steens WMU include improvements to sagebrush 
steppe habitat through juniper removal and prescribed burns, replacement of invasive species with sage steppe 
habitat, predator reduction, as well as other methods, with predator reduction as a top priority (ODFW 2011).  
Specific management objectives for elk, bighorn sheep, and pronghorn antelope have not been developed.  
Cougars are managed for predator reduction during the hunting season, and the Steens WMU is considered a 
“Cougar Conflict Target Area,” where proactive cougar management is being used to reduce conflicts 
between cougars, livestock, and humans.   

BATS 
The area is within the known range of 14 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, 
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 if suitable winter hibernacula 
are available.   

RAPTORS 
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 
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woodlands.  Ferruginous hawks nest in sagebrush habitats with scattered juniper trees, 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 near the area.  They are not known to spend the 
breeding season in or near the area, although bald eagles have been observed during each season.  Golden 
eagles have been reported in the vicinity during the breeding season.  Interpretation of population-level 
information for golden eagles suggests that populations might be declining across their range.  Thus, the 
USFWS has established a no-net loss threshold for golden eagles, which means that any disturbance effects or 
mortalities that might lead to a decrease in the golden eagle breeding population must be compensated.   

SPECIAL STATUS SPECIES 
Special status species include State of Oregon listed (i.e., endangered, threatened, critical, and vulnerable) 
species, BLM Sensitive species, and USFWS Animal Species of Concern, several of which occur in the area.  
Thirteen special status mammal species may also be found within the area, including 10 special status bat 
species, pygmy rabbit, Preble’s shrew, and wolverine.   

Habitat for pygmy rabbit and Preble’s shrew includes primarily sagebrush dominated communities.  Stressors 
to these habitat types would continue without construction of the Proposed Project or RFFAs.  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 could also be present in the 
area.  Wolverines are rare throughout their range, however there have been anecdotal sightings in the Steens 
Mountains in 2000 or 2001 (Obradovich 2010).  Wolverines would continue to be rare without construction 
of the proposed Project or RFFAs.   

Two special status fish species are known to be present within at least one creek in the area: inland redband 
trout and Catlow tui chub.  Thirty-four special status bird species could be present within the area, including 
raptors, passerines, and woodpeckers.   

Two herptile species, the northern sagebrush lizard and Columbia spotted frog, could be present within the 
area.  The northern sagebrush lizard inhabits sagebrush and other types of shrublands, mainly in the 
mountains.  It prefers open areas with scattered low bushes and sun.  The current known distribution of the 
northern sagebrush lizard includes Harney County, and includes known breeding locations in the Donner und 
Blitzen Watershed.  Suitable habitat for the Columbia spotted frog could exist in the MNWR.  Its prime 
habitat usually includes more open riparian areas along a stream or around a pond with open water, and slow 
moving areas such as sloughs or oxbows.   

Sagebrush habitat in the area supports greater sage-grouse, a USFWS candidate species.  In Oregon, greater 
sage-grouse were historically found in most sagebrush habitats east of the Cascade Mountains.  Due to 
European settlement and conversion of sagebrush steppe to agricultural production, the species was extirpated 
from the northern portion of its range in the state.  Greater sage-grouse are a sagebrush obligate species that 
use a variety of sagebrush and riparian habitats throughout the year for courtship (lekking), nesting, brood 
rearing, and wintering, and rely upon 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.   

Viable greater sage-grouse populations require large landscapes, and fragmentation from scattered 
disturbances could lead to disproportionate population declines or regional extinctions (Johnson et al. 2011).  
Stressors to greater sage-grouse populations in the area include agricultural conversion, which reached a 
threshold in the 1950s with some recent increase, sagebrush conversion, and other land use practices (Hagen 
2011).  Grazing can have positive, negative, or neutral effects on greater sage-grouse populations, and varies 
depending upon a variety of factors (Hagen 2011a).  In 2010, the estimated size of the spring population in 
the Burns BLM District was 3,877 to 5,195 birds; the state-wide estimate was 21,064 to 27,115 birds (Hagen 
2011).  The management goal for the Burns BLM District is to maintain or enhance greater sage-grouse 
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numbers and distribution at the 2003 spring breeding population level (approximately 4,300 birds) until 2055 
(Hagen 2011a).   

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 (East Ridge, West Ridge, and Riddle Mountain 
projects) would be similar in size and scope to the Echanis Project, and would occupy similar topography 
with similar habitat types (Table 3.19-2 and Figure 3.19-7).  Consistent with the general conditions 
throughout the analysis area, large portions of all three sites are comprised of big sagebrush steppe (and dwarf 
shrub-steppe in the case of Riddle Mountain) that is also used for seasonal grazing.  Juniper woodland is the 
next most common vegetation type on all three wind project sites.  Other vegetation types present on all three 
sites are grasslands and barren lands.  Small amounts of alpine and subalpine, aspen woodland, riparian 
meadow, riparian shrub woodland, and upper montane shrubland occur at some, but not all, of the wind 
project sites.   

The Five Creeks Rangeland Restoration project, North Steens Ecosystem Restoration project, and the Steens 
Mountain TMP would have positive cumulative effects on fish, wildlife, and special status animals.  The 
Jackass Butte Wind Energy site would not cause a cumulative effect on fish, wildlife, and special status 
species.   

WILDLIFE HABITAT 
The West Ridge and East Ridge sites include areas of juniper woodland, aspen woodland, riparian shrub 
woodland, and patches of native grassland.  Habitat types in the area of the three wind energy projects are 
provided in Table 3.19-3.  Existing habitat in the areas of potential wind farm development is primarily big 
sagebrush steppe (55 percent).  Other habitat categories that comprise at least 10 percent of the wind energy 
project areas are juniper woodlands (22 percent), dwarf sagebrush steppe (11 percent), and aspen woodlands 
(10 percent).  Development of wind energy projects on these three sites would permanently convert portions 
of primarily big sagebrush steppe, dwarf shrub-steppe, and juniper woodland to facility use; increase habitat 
fragmentation; and would 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 
the permanent loss of vegetative cover and further fragment habitat in the area.  This would reduce the size of 
contiguous sagebrush, juniper, and riparian habitats where new or improved roads divided 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 that were documented for the 
Echanis Project site, and could cross areas with species not found within the Echanis Project Area.  It is likely 
that these areas would be primarily comprised of native perennial grasslands, big sagebrush steppe, and 
juniper woodlands.  Project roads would also utilize habitat areas, and would cross the landscape, causing 
habitat fragmentation.   

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 the breeding of some species.  Less mobile or 
burrowing non-game species would be susceptible to mortality from increased vehicular use on each site.   

The Five Creeks Rangeland Restoration project and the North Steens project would benefit wildlife by 
controlling and reducing the encroachment of western juniper on public and private lands in the area, 
increasing wildlife habitat and species diversity.  Use of prescribed fire and/or mechanical cutting would 
regenerate grasses, forbs, and herbaceous plants including sagebrush and bitterbrush.  As these species 
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regenerated, 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 that would convert to grasslands for 
several years after treatment (ODFW 2011).  The protection and enhancement of mountain mahogany and 
aspen stands would also benefit many other wildlife species.  The Steens Mountain TMP, Jackass Butte Wind 
Energy Testing and Monitoring Site, and the HEC115-kV Line Upgrade would likely have minimal effects to 
wildlife habitat because they would not require construction of any additional facilities.   

FISH RESOURCES 
Streams crossed by the three wind projects are described in the Cumulative Effects Water Resources section 
and detailed in Table 3.19-2.  The effects of the three wind energy projects to fish resources in these 
watersheds would be similar to those of the Echanis Project, and would also include potential temporary and 
permanent impacts from stream crossings by project roads.  The East Ridge and West Ridge projects would 
each affect the Donner und Blitzen Watershed, while the Riddle Mountain project would span the headwaters 
of other watersheds.     

Although the elimination of vegetation after controlled burns and juniper removal for the Five Creeks 
Rangeland Restoration and North Steens Ecosystem Restoration projects could temporarily increase sediment 
delivery to streams before native vegetation could become established, neither project would burn more than 
15 percent of any watershed in a year.  In addition, burning would occur when conditions would reduce the 
possibility of riparian vegetation loss (BLM 2007).  The Five Creeks Rangeland Restoration and North Steens 
projects would increase vegetation cover in the long run, which would likely improve fish habitat.   

The Steens Mountain TMP, Jackass Butte Wind Energy Testing and Monitoring Site, and the HEC 115-kV 
Line Upgrade would likely have minimal effects to fish resources because they would not require construction 
of any additional facilities.   

GENERAL WILDLIFE 
Operation of the wind turbines would cause mortality to bat and bird species.  Bat populations would not be 
affected by the access roads and transmission lines.  However, the three wind energy projects would result in 
collision and barotrauma deaths.  Bat mortality and injury would increase as a result of the RFFAs, 
contributing to the total number of mortalities from wind energy.  Likewise, passerine species would 
experience injury and mortality from collisions with the turbines.  Passerine mortality would account for the 
majority of avian and bat mortality associated with the RFFAs.  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.  
The Five Creeks Rangeland Restoration and the North Steens Ecosystem Restoration projects are both 
intended to reduce juniper encroachment and enhance other native vegetation types.  These actions would 
have a positive effect on general wildlife habitat.  The overall effect of the HEC 115-kV Line Upgrade and 
the TMP to small mammals, migratory birds, reptiles, and amphibians would not be noticeable.   

BIG GAME 
These projects overlap elk winter range, bighorn sheep habitat, pronghorn antelope range, and mule deer 
winter range, as well as mountain lion year-round habitat.  Development on the three wind energy project 
sites would reduce the availability of forage for these big game species.  The motor vehicle route network 
within the Steens Mountain CMPA defined by the Steens Mountain TMP would have a minimal effect upon 
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 the 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 proposed access road improvements across public land within 
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the Steens Mountain CMPA, including access roads to the Riddle Mountain, West Ridge or East Ridge 
projects, would be subject to the restrictions on new facilities with 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 increased 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 
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 upon the 
amount of vehicle traffic, vegetation, and topographic screening.  Deer can be seen at different times of the 
year near roads and might not leave the area until disturbed.  Deer would move out of areas once hunting 
seasons started and foot traffic increased near roads.  Antelope, if close to roads, would usually run but often 
not far.  Antelope would move farther from roads during hunting seasons.   

Cougars would be affected by the TMP as traffic increased and would move to more remote areas, but could 
be attracted to areas nearer the main roads if prey were present.  Cougar populations should not be affected 
because no new roads were proposed in habitats where cougars bear and raise their young.  The permanent 
loss of mule deer winter range, elk winter range, pronghorn antelope range, and bighorn sheep and cougar 
habitat would represent only a small fraction of the existing range and habitat for these species within their 
respective game management units.   

The Five Creeks Rangeland Enhancement and the North Steens Ecosystem Restoration projects would 
improve habitat for big game by reducing juniper encroachment and improving habitat for sagebrush and 
other native species.   

SPECIAL STATUS SPECIES 
The effects to special status species could include possible displacement of wolverines from areas affected by 
Project operations or regular maintenance activities.  Wolverine would not be affected by implementation of 
the TMP because no new roads were proposed in areas of suitable wolverine habitat and no increases would 
likely occur in vehicle traffic in those areas.  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 breeding, summer, and winter habitats in the wind energy 
development and access road areas during maintenance activities, and would greatly reduce their time spent 
near access roads, string roads, and wind turbines.  Habitat requirements of greater sage-grouse were 
discussed in Section 3.5.2.5 Wildlife.  In general, greater sage-grouse are a sagebrush obligate species and are 
dependent upon sagebrush habitat in the area.  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.    

The East Ridge, West Ridge, and Riddle Mountain projects would be located on a combination of core and 
low-density greater sage-grouse habitat, as mapped by the ODFW (Hagen 2011 and associated GIS data).  
Because these data are draft, specific acreages of overlap with core and low-density habitat have not been 
calculated.  Core habitat in the West Ridge project would be impacted by the turbine string that ends 
essentially in the Ham Brown Lake lek complex.  Three leks, Ham Brown Lake #1, #2, and #3, are located 
within 1 mile of the proposed wind turbines and are likely near the location where the transmission line would 
be built for this project.  These are the only leks within 3 miles of the West Ridge project.  These leks would 
most likely be abandoned and birds could move to other leks for breeding purposes or establish new leks if 
suitable habitat conditions are present.  Nesting would also decrease within the suitable core habitat near the 
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turbine strings from increased disturbance from the turbines, and the activities associated with year-long 
maintenance.   

Greater sage-grouse leks within 3 miles of the East Ridge project include the Little Kiger lek (within 1 mile), 
and the Dollar Lake, Ham Brown Lake #1, and Ham Brown Lake #2 leks (within 3 miles).  The Little Kiger 
lek is separated from the East Ridge project area by a steep topographic divide (Kiger Creek and Little Kiger 
Creek) are located between the lek and the project.  It is unlikely that this project would have an effect on the 
Little Kiger lek because it would be out of the direct line-of-sight of the project.  Likewise, the Ham Brown 
Lake leks are separated from the project area by two topographic divides, McCoy Creek and Cucamonga 
Creek.  ODFW has expressed concern over the proximity of the proposed East Ridge and West Ridge projects 
to the Ham Brown leks (ODFW 2008).   

Greater sage-grouse core habitat within the vicinity of the Riddle Mountain project area is generally 
associated with the Quail Creek, Lambing Canyon #1, and Lambing Canyon #2 leks, all of which are within 3 
miles of the proposed project area.   

There is a potential conflict between wind energy development and greater sage-grouse winter foraging 
habitats, because the windswept ridges that keep sagebrush exposed during winter months could also be ideal 
locations for wind energy development (Hagen 2010).  Winter avian surveys were conducted at the East 
Ridge and West Ridge project sites (NWC 2009).  Between November and March, 14 surveys were 
conducted on the East Ridge site and nine were conducted on the West Ridge site.  These surveys found 
greater sage-grouse on the sites in December (36 birds on East Ridge on December 17 and nine birds on West 
Ridge on December 11).  However, no greater sage-grouse were found later in December, or in January, 
February, March, or April.  Winter-time avian surveys have not been conducted in the Riddle Mountain 
project area.   

The effects to greater sage-grouse from actions authorized from the TMP and the road network are likely 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 because no off-road use is allowed within the CMPA.  Brood 
rearing areas could be affected where roads were near wet meadow areas, but it would depend upon the 
amount of road use that occurred.  Greater sage-grouse would move away from a disturbance but would 
return to the area once the disturbance had ceased.   

The Five Creeks Rangeland Restoration and the North Steens Ecosystem Restoration projects would benefit 
greater sage-grouse habitat.  The North Steens Ecosystem Restoration project conforms to the Greater Sage-
Grouse Conservation Assessment and Strategy for Oregon (2005; the most recent at the time of the ROD for 
the Project).  Although the rate of treatment could reduce sage-grouse habitat in the short-term, the long-term 
result would be a benefit to greater sage-grouse (BLM 2007).  Additionally, juniper treatment will not take 
place between March 1 to June 15, so that greater sage-grouse lekking is not disturbed (BLM 2007).  The 
majority of mountain big sagebrush sites within the area are in mid- to late-transition to juniper, which does 
not offer quality greater sage-grouse habitat.  Prescribed fire and juniper cutting would remove most of the 
encroaching juniper from these plant communities.  Mechanical treatments would immediately benefit greater 
sage-grouse and their habitat.  This treatment would remove predatory raptor and raven perches while 
maintaining and invigorating the herbaceous understory.  As a part of the Five Creeks project, 519 acres of 
juniper removal has already been conducted around an active greater sage-grouse lek.  All habitat components 
for greater 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.   

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 be 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 those 
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found at the three wind energy sites, and so are not likely to be present except during the spring or fall 
migrations.  Ferruginous hawks are associated with rolling grassland and sagebrush habitats without the steep 
slopes or juniper forests, so they are unlikely to be present in the area except during migrations.  Western 
burrowing owls utilize areas with sparse vegetation and bare ground, in arid and semi-arid environments, and 
require a burrow cavity surrounded by sparse vegetation.  They would not have an increased risk of vehicle 
collision with additional vehicle traffic from any of the RFFAs (USFWS 2003).   

Bald eagles are sometimes present in the fall during its southern migration, but the bald eagles’ preference for 
sites near water would make it unlikely for them 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.  
As described in Section 3.5.2.5 Wildlife, to comply with the BGEPA, an ECP would be required for each of 
the wind projects.   

The anticipated effects on special status raptors 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 because wind developments are generally not constructed in quail habitat.  However 
quail flights are generally low, so they would generally stay below the rotor-swept area.  Increased vehicular 
traffic from construction and maintenance could lead to increased collision mortality, although it would be 
undetectable.  Northern sagebrush lizard would be vulnerable to crushing by maintenance operations vehicles 
where access roads would traverse sagebrush habitat.   

The Jackass Butte Wind Energy Site Testing and Monitoring Site and the 115kv line upgrade would have 
little if any effect on special status wildlife.   

Cumulative Effects on Fish, Wildlife, and Special Status Animals from Reasonably Foreseeable 
Future Actions, including the Proposed Action and Action Alternatives  
Incremental cumulative effects upon fish, general wildlife species, big game species, and special status 
species would result from construction and operation of the transmission line, the Echanis Project, three 
additional wind energy projects, and all associated components.  The environmental effects would be both 
permanent (long-term operational effects) and temporary (associated with project construction).  The 
incremental cumulative effects would include habitat loss as a result of displacement from various permanent 
project features, such as transmission line poles, access roads, and wind turbine towers.  The temporary 
effects would include vegetation damage, or reduced water quality from heavy equipment operation or the 
transport and storage of construction materials.   

HABITAT 
Consistent with the general conditions throughout the analysis area, the potential wind project 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 
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 the Echanis Project.  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.   

Vegetation resources in the area of the four proposed projects are quantified in Table 3.19-3.  If it is assumed 
that the West Ridge, East Ridge, and Riddle Mountain projects would have  permanent and temporary effects 
to 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 472 to 552 acres of 
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native vegetation and agricultural land (mitigation measures included), and temporarily trample or damage 
348 to 476 acres of native vegetation and agricultural land during project construction.   

Construction and improvement of access roads, surface disturbances for poles, and interconnection stations 
for each of the four wind energy projects would cause the permanent loss of wildlife habitat.  Additional 
temporary effects would occur from laydown and staging areas and tensioning sites.  the main access road to 
the Echanis Project site and access to other wind Projects would cause the loss of wildlife habitat  Permanent 
disturbance to habitat would result in the loss of an average of 30 acres of habitat from transmission lines and 
access roads for the Echanis Project, depending upon the alternative chosen.  Temporary impacts to habitat 
for the Echanis Project would affect an average of 48 acres.  If these effects were similar for each of the other 
three wind farms, the total permanent habitat disturbance for the four wind farms would be approximately 118 
acres; temporary effects would be approximately190 acres.   

Permanent features of the four wind projects 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 the breeding of some species.  Less mobile or burrowing 
non-game species would be susceptible to mortality from increased vehicular use on the site.   

The Five Creeks Rangeland Restoration and the North Steens projects would benefit habitat by controlling 
and reducing the encroachment of western juniper on public and private lands in the area, increasing wildlife 
habitat and species diversity.  The use of prescribed fire and/or mechanical cutting would regenerate grasses, 
forbs, and herbaceous plants including sagebrush and bitterbrush.  The cutting and burning of dense stands of 
juniper would convert these areas to grasslands for several years after treatment (ODFW 2011).  As these 
grassland species regenerated, bird diversity and richness would likely increase, which would benefit these 
species.  Additionally, the protection and enhancement of mountain mahogany and aspen stands would also 
benefit many other wildlife species.  The Steens Mountain TMP, Jackass Butte Wind Energy Testing and 
Monitoring Site, and the HEC 115-kV Line Upgrade would likely have minimal effects to wildlife habitat 
because they would not require construction of any additional facilities.   

FISH RESOURCES 
For all projects, Conditional Use Permits would be required from Harney County, which would require 
protection of streams including erosion and sediment controls.  For streams with a fish presence, a Scientific 
Take Permit would be required from ODFW before conducting in-stream work.  Impacts to fish would 
increase incrementally with the addition of the Proposed Action to those discussed for the RFFAs in the 
above section.  Three wind energy projects, Echanis, West Ridge, and East Ridge, would be located in the 
Donner und Blitzen Watershed, which would increase the potential for impacts to fish resources in this 
watershed.   

Although the elimination of vegetation after controlled burns and juniper removal for the Five Creeks 
Rangeland Restoration and North Steens Ecosystem Restoration projects could temporarily increase sediment 
delivery to streams before native vegetation could become established, neither project would burn more than 
15 percent of any watershed in a year.  In addition, burning 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 native vegetation cover in the long run, which would likely 
reduce erosion and improve fish habitat.   

The Steens Mountain TMP, Jackass Butte Wind Energy Testing and Monitoring Site, and the HEC 115-kV 
Line Upgrade would likely have minimal effects to fish resources because they would not require construction 
of any additional facilities.   



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

Cumulative Effects        3.19-35 

GENERAL WILDLIFE 
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 could be susceptible to collisions with turbine blades if they 
were present in the Project Area.  Most bird mortality would likely involve common species of perching birds 
and songbirds.   

A summary of the potential effects on annual avian and bat mortality for the four proposed wind energy 
projects is provided in Table 3.19-4.  Because each project could be developed with 40 to 69 turbines, the 
table calculates a mortality range for each of the potential development scenarios.   

Table 3.19-4  Summary of Potential Annual Avian and Bat Mortality for the Four Proposed Wind Energy Projects 

Avian Type 

Annual Mortality 
Rates per 
Turbine Echanis West Ridge East Ridge Riddle Mountain Annual Total 

@ 40 Turbines per Project 

Bats 0.7 - 3.4 28 - 136 28 - 136 28 - 136 28 - 136 112 - 544 

Raptors 0,00 - 0.32 0 - 13 0 - 13 0 - 13 0 - 13 0 - 51 

Passerines 0.6 - 10.0 24 - 400 24 - 400 24 - 400 24 - 400 96 - 1,600 

@ 69 Turbines per Project 

Bats 0.7 - 3.4 48 - 234 48 - 234 48 - 234 48 - 234 193 - 938 

Raptors 0,00 - 0.32 0 - 22 0 - 22 0 - 22 0 - 22 0 - 88 

Passerines 0.6 - 10.0 41 - 690 41 - 690 41 - 690 41 - 690 165 - 2,760 

 

The cumulative effects of the other RFFAs would be the same as discussed in the previous section, with the 
addition of the Proposed Action.   

BIG GAME 
The four wind energy projects would 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.  Impacts to big game would increase incrementally 
with the addition of the Proposed Action, to those discussed for the other three wind projects in the above 
section.  With the addition of the Proposed Action, impacts to big game would be positively or neutrally 
affected by the other RFFAs, as discussed in the above section.   

SPECIAL STATUS SPECIES 
The effects to special status species could include 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.  The effects to 
Preble’s shrew would be limited to possible crushing by equipment in areas of construction.  These effects 
would increase with the addition to each of the four wind energy projects.   

Displacement of greater sage-grouse from suitable habitat, as well as direct impacts to sage-grouse habitat 
from development, would result from each of the four wind energy projects.  Greater sage-grouse would be 
displaced from their summer and winter habitats in the area during maintenance activities, and would reduce 
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their time spent near access roads, string roads, and wind turbines.  Incremental effects to greater sage-grouse 
and their habitat would increase with development of the Proposed Action and each of the other wind energy 
projects.  The seasonal habitats (i.e., wintering, brood rearing, and late summer) of greater sage-grouse in the 
areas of the proposed wind Project were not mapped, so estimates of habitat acreages are not available.    

Table 3.19-5 shows the total amount of sagebrush on each of the wind energy project areas, based upon the 
vegetation data provided in Table 3.19-3.  Approximately 66 percent of the combined area for the four wind 
energy projects is sagebrush habitat (Table 3.19-5).  By multiplying this percentage (66 percent) by the 
combined footprint of the four wind farm projects (350.2 acres; Table 3.19-1) a total approximate cumulative 
effect of conversion of sagebrush habitat to developed land uses for the four wind energy projects could be 
estimated to be approximately 231 acres.     

Table 3.19-5  Sagebrush Habitats and Reasonably Foreseeable Future Actions 

Vegetation Type 
Acres (%) of Echanis 

Project Site 
Acres (%) of East 

Ridge Site 
Acres (%) of West 

Ridge Site 
Acres (%) of Riddle 

Mountain Site 
Acres (%) of Combined 

Project Areas 

Big Sagebrush 
Steppe 8,472 (67%) 4,566 (51%) 3,130 (63%) 5,501 (42%) 21,669 (55%) 

Dwarf Shrub-Steppe 52 (<1%) 34 (<1%) 11 (<1%) 4,367 (34%) 4,464 (11%) 

Total Sagebrush 
Habitat 8,524 4,600 3,141 9,868 26,133 (66%) 

 

In addition to the direct removal of sagebrush habitat, wind energy projects would affect greater sage-grouse 
habitat as a result of noise impacts and habitat fragmentation.  The Mitigation Framework states that if the 
project is in a Core Area and will impact greater sage-grouse habitat, the recommendation will be to avoid 
impacts to those habitats.  For impacts in Low Density Areas, the ODFW recommends mitigation such that 
there is “no net loss with a net benefit” (Hagen 2011b).  The Mitigation Framework recommends the use of a 
noise propagation model to identify the habitat area impacted, as defined by noise levels greater than 40 dbA, 
as well as a surrogate for other impacts.  Output from the noise propagation model is binned into 5 dbA 
contours from highest to lowest potentially affecting greater sage-grouse (40 dBA).  Habitat disturbance and 
mitigation ratios are then calculated for areas falling within contours greater than 50 dbA (ratio of 2 
mitigation acres per acre affected) and 40 to 50 dbA (ratio of 1 mitigation acre per acre affected) (Hagen 
2011b).  It is anticipated that the Mitigation Framework recommendations would be applied to the four 
projects as they are developed.  Core Area habitat classified as both “core” and “low density” are located near 
or within the wind energy project areas, and would likely be cumulatively impacted by the wind energy 
projects.  Core Area habitats associated with the RFFAs are shown in Figure 3.19-8 below.   

As discussed above, the effects to greater sage-grouse from actions authorized from the TMP and the road 
network are likely to be nonexistent most of the year.  The Five Creeks Rangeland Restoration project and the 
North Steens Ecosystem Restoration project would benefit greater sage-grouse habitat.  These effects would 
also be the same with the addition of the Proposed Project.   

Mountain quail flights are generally low and predominantly would be below the level of the rotor-swept area.  
Increased collisions with vehicles from maintenance and other operational traffic could occur, although it 
would be undetectable, even with the development of all four wind energy Projects.   

The northern sagebrush lizard would be vulnerable to crushing by vehicles, from maintenance operations 
where access roads would traverse sagebrush habitat.     
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Figure 3.19-8 RFFAs and Greater Sage-Grouse Core Areas. 
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For the four of the wind energy projects, the Applicants would consult with the USFWS regarding all pre-
construction studies and mitigation measures, to ensure compliance with the Migratory Bird Treaty Act 
(MBTA) and the Bald and Golden Eagle Protection Act (BGEPA).  If suitable habitat for special status raptor 
species such as bald eagles, golden eagles, northern goshawks, ferruginous hawks, and western burrowing 
owls are present in the project areas, these species could experience disturbance or mortality as a result of 
construction and operation of the projects.  Construction of the turbines and associated infrastructure of each 
project could result in a disturbance take to golden eagles.  Additionally, construction and operation of the 
projects could increase or decrease the golden eagle prey base throughout the area.  Other effects to eagles, as 
discussed in Section 3.5.2.3 (Wildlife) for the proposed Project, would also increase incrementally with the 
addition of each wind energy project.  The mortality estimate for golden eagles for the Echanis Project is 0 to 
3 individuals per year (Echanis 2011).  If this is extrapolated to include the other three wind energy projects, it 
would result in a total of 0 to 12 golden eagle mortalities per year.  Under the conditions of the Projects’ 
ABPP/ECPs, if monitoring and analyses showed that permit conditions were inadequate to result in the 
USFWS management goal of no-net loss of bald and golden eagles, then permit conditions would be modified 
to achieve that management goal.  

The MNWR is highly valued bird habitat and is located along a migratory pathway within the Alternative B 
transmission line for the Echanis Project.  These or any additional transmission lines would have potential for 
a collision effect upon various bird species, particularly if additional transmission lines are proposed in 
migratory pathways for the other three wind energy projects.  For each of the wind energy projects, 
consistency with the requirements of the MBTA would be ensured through creation and implementation of an 
ABPP/ECP and other measures, as determined by the TAC.  Project area habitat would be categorized in 
accordance with the Oregon Department of Fish and Wildlife’s (ODFW) Habitat Mitigation Policy (OAR 
635.415) to determine the appropriate conservation measures to compensate for lost wildlife habitat, 
particularly for greater sage-grouse.  A TAC would propose a methodology for determining the effect upon 
grouse and other wildlife, and a procedure for setting appropriate mitigation.  It is 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.   

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.  The CE area includes the broader geographic region surrounding the 
Project Area 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 Project and the North Steens 230-kV 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 CE 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 land 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 
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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, established in 1908, occupies much of the land within the Blitzen Valley.  The MNWR 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 MNWR 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 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 the BLM and large 
privately-owned ranches.  The 10,500-acre Echanis Project site would be developed 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 CE Area, 
several of which would be directly or indirectly affected by the Echanis Project and the North Steens 230-kV 
Transmission Line Project, including 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 (see Table 3.19-1).  The West Ridge and East Ridge projects would 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 5,100 to 8,400 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 have 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 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 project facilities that would be located on public land within the CMPA would be 
inconsistent with the Steens Act and would not be allowed.   

Each of the three wind energy projects would have its own system of string roads.  These roads, together with 
other project features (e.g., 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 of the three wind energy projects would also require a connection to the regional power grid.  If the 
North Steens 230-kV Transmission Line Project was not developed, other similar transmission lines following 
similar routes would be required so that these wind energy projects could be constructed and connected to the 
regional power grid.  Development of other transmission lines in similar locations would require new ROW 
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from private land owners and public agencies (including BLM and possibly the 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 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 private lands through 
the use of natural and prescribed fire.  Implementation of these two projects could improve forage for 
livestock in grazing areas, which in turn could improve the viability and sustainability of ranches that hold 
grazing permits in the region.   

The Steens Mountain TMP defines the motor vehicle route network within the Steens Mountain CMPA, 
including guidance about 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 upon existing or 
future land uses.   

If all three wind energy projects were developed, upgrades would be required to the existing HEC 115-kV 
line that parallels Highway 205 or to the existing HEC 115-kV line that runs east/west through the community 
of Crane.  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 the 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 from 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 effects would be likely to grazing livestock 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 upon land use from the Echanis 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 of each wind energy project, 
together with onsite and offsite 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, the amount of land available for livestock grazing would likely be 
reduced by those same amounts.  A portion of the loss of grazing land could be offset by BLM management 
of western juniper on public and private lands within the region, which 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 and RFFAs would be visible.  Changes in the visual quality of a recreation site 
affect the recreational quality of that site.  In the 1940s and 1950s, recreational use of the CE 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 CE Area has been popular (BLM 2005f).  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 the 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 (Franulovich 2010, USFWS 2007).   

Effects of Reasonably Foreseeable Future Actions on Recreation without the Proposed Action 
If the three wind energy projects, in combination with the other RFFAs, directly disturbed recreation areas, 
restricted access to recreation areas, or reduced the scenic value of recreation sites, they could affect 
recreation in the CE Area.  A visual analysis (Section 3.19.2.9 Aesthetic/Visual Resources, Table 3.19-6, and 
Figures 3.19-8 through 3.19-16) was conducted to analyze the views of the Riddle Mountain, East Ridge, and 
the West Ridge projects from developed recreation sites in the project area.  Low- to moderate-quality views 
of West Ridge project turbines would exist from areas at and near Fish Lake Campground and Jackman Park 
Campground, which are approximately 4 to 5 miles from the southern end of the West Ridge project.  The 
East Ridge and West Ridge project turbines would be approximately 4 miles from the Kiger Gorge Overlook 
(KOP 58) 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 would be visible from this KOP and also likely from the Round Barn.  The visual analysis 
for the West Ridge and East Ridge projects indicates that from Frenchglen on the High Desert Discovery 
Scenic Byway and the Blitzen Valley Auto Tour (Highway 205), the projects would be hard to identify 
(KOPs 68, 71, 72, and 87).  The turbines would be 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 Tour Route.  These three projects would be visible from developed recreational areas within the 
geographic scope of this analysis.  See Section 3.19.2.13 for additional discussions about the cumulative 
visual and noise effects to areas with primitive and unconfined recreational opportunities within the Steens 
Mountain Wilderness, WSAs, WSRs, and LWCs.   

If the construction periods of the East Ridge, West Ridge, and the Riddle Mountain projects occurred 
simultaneously or overlapped, 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 upon 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 preferred a view without 
turbines.  Impacts to recreational use near the Project, therefore would be dependent upon individual user 
preference and opinion regarding the combined presence of the RFFAs and Project.  Little to no change 
would likely occur in the number of visitors to the area if these three wind energy projects were developed  
To address the effects of the RFFAs, such as the East Ridge and West Ridge projects, the BLM would not 
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likely have future review authority (because these projects would occur on private lands), but would 
encourage project Applicants to situate turbines to minimize their effects upon the recreational values and 
uses of neighboring BLM parcels.   

The Steens Mountain TMP closes portions of two roads to private land access and provides guidance about 
the maintenance, improvement, and accessibility of routes approved for public access in the CMPA.  This 
plan would therefore improve access to public lands and reduce public access on private lands, potentially 
changing some recreational opportunities.  The Five Creeks Rangeland Restoration project and North Steens 
project are intended to improve habitat and vegetation in and around the CE 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 recreational use effects 
would be likely from the Jackass Butte Wind Energy Site because no plans for further development exist.  
Recreational resources would not likely be affected by the HEC 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 
If the Echanis 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.  Visual simulations reveal that the 
Proposed Action would be visible from the Kiger Wildhorse Viewing Area (KWVA) recreational site (KOP 
21), located 3 miles from the Proposed Action.  The Proposed Action would cross the Blitzen Valley Auto 
Tour Route at Highway 205 (KOPs 71, 72, and 87) and would be located 4 miles from Buena Vista Overlook 
(KOP 88).  Additionally, visitors traveling the High Desert Discovery Scenic Byway (Highway 205) would 
see the Proposed Action when it crossed the Byway at KOP 72.  For recreational users traveling on South 
Diamond Lane, the transmission line would likely be visible near the intersection of South Diamond Lane and 
Lava Bed Road (KOPs 3, 4, and 81), and remain visible until near the town of Diamond.   

Recreational users at the Buena Vista Overlook (KOP 88) would be able to see the South Diamond Lane 
Route Option as well as the East Ridge and West Ridge projects.  Additionally, recreational users traveling 
the High Desert Discovery Scenic Byway (Highway 205) would see the South Diamond Lane Route Option 
when it crossed at the intersection of the Byway and South Diamond Lane (KOPs 71, 72, and 87).  
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 (KOP 88).  The Hog Wallow Route Option would 
also be visible to recreationists traveling the High Desert Discovery Scenic Byway (Highway 205) at one 
point (KOP 71).   

The Alternative C - North Route would be visible to recreationists traveling the East Steens Auto Tour Route 
and the Diamond Z-Loop Backcountry Byway for extended periods (KOPs 24, 25, 26, 27, 29, 33, and 35).  
These routes have very little traffic.  Alternative C would be near KWVA and Crane Hot Springs, the Round 
Barn, the East Steens Auto Tour Route, the Diamond Loop Backcountry Byway, and the Oregon High Desert 
National Recreation Trail.  The transmission line would traverse 6 miles within the CMPA on privately-
owned lands, and 7 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 upon 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 preferred 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 for public services is Harney County, Oregon, the 
area that would experience the majority of the effects of the Proposed Action, action alternatives, and the 
reasonably foreseeable future actions.  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 Project and the North Steens 230-kV Transmission Line 
Project (Oregon State Archives 2009).  Any effects to public services attributable to the Proposed Action, 
action alternatives, and the reasonably foreseeable future actions would continue to contribute to the 
cumulative effects until decommissioning.   

Existing Public Services and How they have been Affected by Past and Present Actions 
Public service providers in the CE Area include the following:   

• Fire protection providers including the 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 CE Area.   

• Law enforcement providers including the 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).   

• 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 three wind energy projects and possibly the HEC 115-kV line Upgrade would represent potential fire 
hazards, which in turn could result in increases in the demand for fire protection.  Fire hazards associated with 
these projects would be similar to those associated with the Echanis Project.  These four projects would not 
likely affect schools, law enforcement, or other government services.   

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 Steens Mountain TMP would not affect public services in the CE Area, with the exception that certain 
roads would be closed to the public.  The Jackass Butte Wind Energy Site would not affect public services.   
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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 upon the size of the operational workforce and indirect employment in the 
region, as well as the operating requirements of the transmission line.   

The CE Area would be located in a region susceptible to large-scale wildfires.  The two events of most 
concern would be catastrophic failures of the transmission line and wind power equipment, due to fire, 
including fire caused by lightning strikes.  Fire management activities by BLM result in a reduction of 
hazardous fuels and restoration of the natural fire regime.  Cumulative effects from the Echanis project in 
combination with the proposed Riddle Mountain, East Ridge, West Ridge projects, and the HEC 115-kV Line 
Upgrade would likely occur if construction or operation of the projects resulted in an increase in the risk of 
wildfires.  The Applicants 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 3.19-7 shows that the wind projects would result in an estimated 400 construction workers on site (if all 
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 likely relocate with their families 
because of the temporary nature of construction.  Therefore, the number of school-aged children in the area 
would not likely 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 3.19-7, below).  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 10 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 could be less, to the extent that new 
permanent hires already lived 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 would be unlikely because the permanent population increase attributable to project 
operation would likely be minimal.  The existing available emergency services would likely be adequate to 
meet additional demands.   

3.19.2.9 Aesthetics/Visual Resources 

Geographic Scope and Timeframe of Analysis 
The geographic scope for the cumulative effects aesthetics/visual resources 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 
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viewshed of the three wind energy projects that are reasonably foreseeable future actions by private entities 
and that lie in close proximity to the Echanis Project and the North Steens 230-kV Transmission Line Project.  
This additional area is largely confined to the south and west of the Echanis Project.  The timeframe of the 
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 
230-kV Transmission Line Project.   

Existing Visual Resources and How they have been Affected by Past and Present Actions 
The visual resources included within the CE 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 CE Area 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 MNWR separate the community of Frenchglen from the more 
rugged terrain to the northeast.  To the east of the CE Area, the peaks of Steens Mountain descend sharply 
into grazing areas for several large ranches before reaching the Alvord Desert, which is part of a playa or 
largely dry lake bed.   

The existing visual resource management (VRM) classes within the CE 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 CE Area for visual resources also 
has been affected by ongoing BLM management plans and projects, including the Five Creeks Rangeland 
Restoration project, Steens Mountain TMP, and the North Steens project.  The visual resource analysis 
conducted for these three projects concluded that project activities would affect visual resources present 
within the CE 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 projects, the BLM’s VRM methodology was used (see Section 3.9 for the methodology).  KOPs in 
areas near these three wind energy projects were chosen.  Like the Echanis Project, these other wind projects 
would be situated on private lands.  As shown in Table 3.19-6, the visual effects from these other wind energy 
projects would likely be low for KOPs 21, 54, 57, 66, 68, and 69.  Moderate effects would likely occur for 
KOPs 51, 55, 58, 83, and 84.  A high impact would be anticipated for KOP 85.  The moderate effects would 
largely derive from the introduction of strong vertical elements that moved on prominent ridgelines that were 
white to grey in color within an otherwise motionless natural landscape consisting of low lying vegetation.  
The high effect would be derived from the introduction of strong man made vertical elements in the 
immediate foreground that would be visually dominant to nearly visually dominant.  While these combined 
effects would be 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 Project, would be 
located on lands that are not subject to the BLM’s visual resource management objectives.  Because they 
would be 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 3.19-9 through 3.19-16 show views of these three projects from the KOPs.  KOP locations are shown 
in Figure 3.19-17.   

In response to public comments about the DEIS, additional viewshed data was reviewed to analyze and 
quantify the visibility of the Echanis Project and the reasonably foreseeable future actions, particularly the 
East Ridge and West Ridge projects and their combined impacts upon the CMPA and Steens Wilderness.  
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This new analysis appears in Section 3.19.2.13.  Public comments also prompted additional analyses of the 
combined impacts from the Echanis Project and the reasonably foreseeable future action-related aviation 
obstruction lighting.  Harney County prepared viewshed maps that showed the extent of obstruction lighting 
from the Echanis Project and the reasonably foreseeable future actions (see Figure 3.19-17, and the associated 
discussion, below).  The maps were prepared with the assumption that a 3-degree vertical beam spread would 
be used.   

The Steens Mountain TMP could result in travel over roads such that vegetation growing on those roads at 
certain times of the year showed tire tracks.  This evidence of motorized travel (e.g., crushed vegetation) 
could diminish the scenic quality within the immediate vicinity of the routes.  Resulting impacts to visual 
resources would still be consistent with the designated VRM classification.  The Five Creeks Rangeland 
Restoration and North Steens projects are intended to improve habitat and vegetation in and around the CE 
Area, and would improve as views and scenic diversity increase.   No effects would be likely from the Jackass 
Butte Wind Energy Testing and Monitoring Site because no plans for further development exist.  Visual 
resources might be affected by the HEC 115-kV Line Upgrade because the upgrade would occur on lines and 
rights-of-way that already exist for this purpose, but would likely utilize larger pole structures.  While there 
would be an effect, the project would likely be consistent with VRM objectives for the corridor.   

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.  These incremental effects would include effects to the night time sky near the Echanis 
Project.  Harney County provided BLM with a GIS-developed map that illustrates the greatest extent to which 
the obstruction lights from the Echanis Project and the reasonably foreseeable future actions would be visible 
(see Figure 3.19-18).  The effects to the night time sky would be similar to those described in Section 3.9 
Visual Resources, but covering a wider area (instead of light being generated within a 5,000- to 10,000-acre 
area, it would be generated in an estimate 29,426-acre area).  To address public concerns regarding potential 
impacts to visual resources caused by the visibility of wind turbines after the DEIS, the BLM has expanded its 
consideration of potential mitigation measures.  These measures would contribute to reducing project impacts 
as well as potential cumulative effects.  These would measures include the following:  

1) Banning commercial messages or symbols (such as logos), trademarks, and messages on the turbines 
towers and/or ancillary structures;  

2) Developing aesthetic offsets where corrective or ameliorative actions are needed to improve the existing 
condition.  Examples could include reclaiming unnecessary roads in the area, cleanup of illegal dumps or 
trash, or rehabilitation of existing erosion or disturbed areas; and  

3) Developing interpretive materials or displays that provide information about the Echanis Project wind 
turbines for public distribution.  
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Table 3.19-6  Potential Project Impacts for the East Ridge, West Ridge, and Riddle Mountain Projects 

Key Observation Points 
and Project Scenic Quality Rating Sensitivity Level Distance Zone 

Visual 
Resource 

Class 
Contrast 
Rating Effect                                                                                                                                                                                        

KOP 21 Kiger Wildhorse 
ACEC; East Ridge Project C Moderate Foreground/Middle ground III Weak Low 

KOP 54 Steens Loop 
Road; West Ridge Project CB Moderate Foreground/Middle ground III High Moderate 

KOP 51 North Steens Loop 
at turnout to Juniper 
Management Area Trail; 
West Ridge Project 

B Moderate Foreground/Middle ground I/II High Moderate 

KOP 55 Whorehouse 
meadows; West Ridge 
Project 

A High Foreground/Middle ground I/II Moderate Moderate 

KOP 57 Steens Loop Trail; 
West Ridge Project B Moderate Foreground/Middle ground I/II Weak Low 

KOP 58 Kiger Gorge 
Parking Lot; East Ridge 
Project 

A High Foreground/Middle ground I/II Moderate Moderate 

KOP 66 Frenchglen Hotel; 
West Ridge Project B High Distant II Weak Low 

KOP 68 Pullout on Blitzen 
Valley Road near Baca 
Lake; West Ridge and East 
Ridge Projects 

C Moderate Distant III Weak Low 

KOP 69 Krumbo Lane; 
West Ridge and East 
Ridge Projects 

C Moderate Distant III Weak Low 

KOP 83 Base of Riddle 
Mountain; Riddle Mountain 
Project 

B Moderate Foreground/Middle ground II High Moderate 

KOP 84  Middle of Riddle 
Mountain; Riddle Mountain 
Project 

B Moderate Foreground/Middle ground II High Moderate 

KOP 85 Riddle Mountain 
Lookout; Riddle Mountain 
Project 

B High Foreground/Middle ground II High High 

KOP 88 Buena Vista 
Overlook; Proposed Action, 
East Ridge, and West 
Ridge Projects 

B High Foreground/Middle ground III Low Low 
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Figure 3.19-9  KOP 21 View from Kiger Wildhorse Viewing Area, Looking South.   

 
 

Figure 3.19-10  Proposed View from KOP 21, Looking South.  The Turbines are Approximately 2.6 Miles Away. 
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Figure 3.19-11  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 3.19-12  Proposed View from KOP 58, Looking North.  The East Ridge and West Ridge Project Turbines are 
Approximately 4.10 Miles Away. 
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Figure 3.19-13  KOP 83, the Base of Riddle Mountain.  The View is Provided from Coontown Road, Looking East.   

 
 

Figure 3.19-14  Proposed View from KOP 83, Looking East.  The Riddle Mountain Wind Energy Project is 
Approximately 4.8 Miles Away. 
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Figure 3.19-15  KOP 85, Riddle Mountain Lookout, Looking Northeast.  This View is Provided from the Riddle 
Mountain Lookout. 

 

 

Figure 3.19-16  Proposed View from KOP 85, Looking Northeast.  The Riddle Mountain Turbines are 
Approximately 0.50 Mile Away. 
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Figure 3.19-17  KOP Points, Cumulative Effects (East Ridge, West Ridge, and Riddle Mountain Project Turbines). 



SECTION 3 
AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

 

Cumulative Effects        3.19-53 

 

Figure 3.19-18  Obstruction Light Visibility for the Proposed Action and Reasonably Foreseeable Future Actions. 
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To address the effects of the RFFAs, such as the East Ridge and West Ridge projects, the BLM would not 
likely have future review authority (because these projects would occur on private lands), but would 
encourage project Applicants to situate turbines to minimize their effects upon the visual and wilderness 
values of neighboring BLM parcels.   

No other potential mitigation measures were identified through a selective analysis of wind energy 
environmental impact statements for projects involving federal lands, including the Wind Energy 
Development Programmatic EIS (BLM 2005) and West Butte Wind Power Right of Way EIS (BLM 2011).  
The implementation of these measures would be beyond BLM’s direct jurisdiction because the Echanis Wind 
Energy Project would be located on private land.   

To reduce the potential for short-term construction effects and long-term visual effects upon visual resources, 
BMPs and PDFs described in Section 2 and were incorporated into the Proposed Action and action 
alternatives and would be implemented to reduce effects ( see Appendix A). are intended to reduce the effects 
from the Proposed Action and action alternatives.  Even with the mitigation measures, BMPs, and PDFs, 
cumulative effects would likely remain.  Because the wind turbines are located on private lands, the VRM 
classifications and management objectives for the neighboring BLM parcels would not change.  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 
Echanis Project and the North Steens 230-kV Transmission Line Project Area of Potential Effect (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 National Register of Historic Places [NRHP] eligibility consideration).  The timeframe for 
reasonably foreseeable future actions includes the 40-year operational life of the Echanis Project and the 
North Steens 230-kV Transmission Line Project.   

Existing Cultural Resources and How they have been Affected by Past and Present Actions 
NRHP eligible cultural resources in the CE Area or APE have been affected by past and present settlement, 
occupational, and transportation related activities.  Current actions that could affect cultural resources include 
agricultural, cattle grazing, and related development activities within the CE Area.   

Effects of Reasonably Foreseeable Future Actions on Cultural Resources without the Proposed 
Action 
NRHP eligible cultural resources in the CE Area could be affected by the proposed reasonably foreseeable 
future actions.  The proposed reasonably foreseeable future actions would 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 the West Ridge, East Ridge, or the Riddle Mountain projects was 
implemented, they would construct transmission lines similar connect into the North Steens 230-kV 
Transmission Line Project. in similar locations to connect to the existing HEC 115-kV lines.  The projects 
would have to build similar interconnection stations and access/overland roads as the North Steens 230-kV 
Transmission Line Project.  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 or 
indirect visual effects or both.  The cultural resources could be affected by the construction of transmission 
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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, 
degradation, or both.  The long-term visual or indirect effects are also likely to occur to traditional cultural 
properties and other culturally sensitive sites.   

The Five Creeks Rangeland Restoration project and the North Steens project could affect NRHP eligible 
cultural resources because of landscape/surface level restoration activities and ecosystem enhancements.  
However, BLM would conduct cultural resource surveys in potentially affected areas before implementation 
of the Echanis Project and the North Steens 230-kV Transmission Line Project.  The Steens Mountain TMP 
would not likely affect cultural resources in the CE Area, with the exception that portions of two roads were 
closed to the public for further protection of 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 by the construction of 
transmission lines, towers, tensioning facilities, and access/overland roads, and increased human activity from 
maintenance activities.  Increased human activity could make archaeological sites more susceptible to illegal 
collecting and/or degradation.  The long-term visual or indirect effects would also likely occur to traditional 
cultural properties and other culturally sensitive sites.   

The Jackass Butte Wind Energy Site would have no adverse effects to NRHP eligible cultural resources 
within the CE Area.   

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, the action alternatives, and 
the reasonably foreseeable future actions would include 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 incremental effect 
of the addition of the Proposed Action and action alternatives to the reasonably foreseeable future actions 
would not be substantially different from the effects of the reasonably foreseeable futures actions alone, 
except that the risk of effects to archaeological sites and other culturally sensitive sites would be greater.   

The Proposed Action or action alternatives together with the proposed three wind energy projects could have 
cumulative 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 four wind energy projects and 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.  If these projects have the potential 
to impact known sites, then cultural resource surveys would have to be conducted and avoidance, 
minimization, and/or treatment measures would have to be employed consistent with ORS 358.905-955.  
Section 106 of the NHPA (as codified in 36 CFR Part 800) would only be triggered if project approvals 
required a federal permit/license and/or federal funding.  These cultural resources could be affected by the 
construction of transmission lines, towers, tensioning facilities, and access roads, and increased human 
activity related to maintenance activities.  Increased human activity could make archaeological sites more 
susceptible to illegal collecting and/or degradation.  Long-term visual or indirect effects would also likely 
occur to traditional cultural properties and other culturally sensitive sites.   

The Five Creeks Rangeland Restoration project and the North Steens 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.   
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The 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 or indirect visual effects, similar to those described above for the wind energy projects.  The 
Jackass Butte Wind Energy Testing and Monitoring Site would have no adverse effects to NRHP eligible 
cultural resources within the CE Area.   

3.19.2.11 Social and Economic Values  

Geographic Scope and Timeframe of Analysis 
The geographic scope for the cumulative effects social and economic values analysis is defined as Harney 
County.  Cumulative effects are analyzed for the construction and operational phases of the Echanis Project, 
the North Steens 230-kV Transmission Line Project, and the RFFAs.  The timeframe of the analysis extends 
for one-year construction phase to the end of the 40-year 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 230-kV 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 CE Area included in-migration and the 
establishment of new businesses.  Present-day activities that continue to shape the social and economic make-
up of the CE Area include rural land uses and a change in unemployment rates and employers in the area.  
Harney County was 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 would likely be similar in size and scale to the 
Echanis Project, and would likely have similar effects on the CE Area, including direct, indirect, and induced 
jobs and income from construction activities and annual operations.  Table 3.19-7, below, summarizes the 
total employment effects for the four wind energy projects and Table 3.19-8 presents the total income effects 
in terms of present value, which represents the value in today’s dollars of all Echanis project-related income 
that would accrue during construction and 40 years of operations (75 percent of the values would represent 
the benefits of the three wind energy projects alone).  The two restoration projects, the 115-kV Line Upgrade, 
and the wind energy testing site would result in a relatively small number of jobs, some of which would likely 
be temporary.   

Cumulative Effects on Social and Economic Values from Reasonably Foreseeable Future 
Actions, including the Proposed Action and Action Alternatives 
To estimate the cumulative effects, the Echanis Project was used as a proxy for the effects of the West Ridge, 
East Ridge, and Riddle Mountain projects on the CE Area.  Together, the four wind projects are referred to as 
the wind projects.  For the purpose of this analysis, construction of the four wind energy projects was 
assumed to occur simultaneously.  Their operations periods were also assumed to be the same.  Total 
employment effects during the three-month Alternative B transmission line construction was estimated to 
be100 jobs, and the employment effects during the eight-month of Alternative C transmission line 
construction was estimated to be 60 jobs.  A second construction phase to upgrade the transmission line 
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would likely have similar types of employment effects to those presented in the first construction phase.  
Employment impacts over the assumed operating period were estimated to be 1 long-term job each for 
Alternatives B and 20 long-term jobs for Alternative C.  Cumulatively, the four wind energy projects would 
likely create 580 construction phase jobs and 60 long-term direct, indirect, and induced jobs.  Table 3.19-7 
summarizes the total employment effects for Alternative B / Alternative C, and the four wind energy projects.  
Direct employment would occur on-site while indirect and induced jobs could occur anywhere within the 
County.  To the extent that the four wind energy projects required non-local (outside of Harney County) 
workers, including specialized workers, demand for temporary housing near the wind project sites would 
increase.   

Table 3.19-7 Socioeconomic Employment Effects for Alternatives B and C and the Four Wind Energy 
Projects 

 Construction Operation 

(up to 1 year) (annually for 20 years) 

Alternative B – West Route / Alternative C – North Route 

Direct 100 / 60 1 / 1 

Indirect 15 / 8 0 / 0 

Induced 15 / 6 0 / 0 

Total 130 / 74 1 / 1 

Four Wind Energy 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 from transmission line construction was estimated to be approximately $3.5 million for 
Alternative B and $7.0 million for Alternative C.  To the extent that workers originated from Harney County, 
this income would remain within the County.  A second construction phase to upgrade the transmission line 
would likely have similar types of income effects as those presented here.  Long-term annual income during 
the operations phase was estimated to increase by $0.7 million for Alternative B and $0.8 million for 
Alternative C.  Table 3.19-8 also presents the total income effects in terms of present value, which represents 
the value in today’s dollars of all Echanis Project-related income that would accrue during construction and 
40 years of operations.1  In present value terms, county income over the life of the projects would increase by 
approximately $19.4 million for Alternative B and $24.4 million for Alternative C.  Cumulatively, the four 
wind energy projects were estimated to create $20 million in construction related income and $5.2 million in 
annual operations related income, resulting in a present value of $136.2 million over the life of the four wind 
energy projects.2

There are direct and indirect local tax effects from the four wind power projects.  Direct taxes (i.e., real estate 
and personal property taxes) are collected from local taxpayers and remain in the area to support budgets for 
local entities.  Harney County residents employed by the four wind energy projects would pay local taxes to 
taxing districts, increasing tax revenue to local schools and other types of districts.  Non-local residents 

   

                                                           
1  Present value is calculated using a three percent discount rate. 
2  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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employed by the wind projects would pay local taxes to special taxing districts within their county, increasing 
tax revenue for those districts.   

Indirect taxes (e.g., sales and income taxes) are collected by entities outside of the local area, usually the state 
and federal government.  No indirect taxes and effects were quantified in this analysis.  Oregon does not have 
a sales tax, so no sales tax revenue would be collected from the four wind energy projects.  The projects 
would employ Oregon residents, increasing income and business tax revenues collected by the federal and 
state governments.  The Projects likely would not have a measurable indirect effect upon Harney County tax 
revenues, because it receives only a portion of these taxes.   

Table 3.19-8 Socioeconomic Income Effects for Alternatives B and C and the four Wind Energy Projects 

 Construction Operation Present Value 

Alternative B – West Route / Alternative C – North Route 

Direct $2,580,000 / $5,040,000  $590,000 / $590,000  $15,640,000 / $18,020,000  

Indirect $630,000 / $1,280,000  $70,000 / $140,000  $2,170,000 / $4,350,000  

Induced $330,000 / $630,000  $60,000 / $60,000  $1,560,000 / $1,990,000  

Total $3,540,000 / $6,950,000  $710,000 / $790,000  $19,360,000 / $24,370,000  

Four Wind Energy Projects 

Direct $14,000,000  $4,800,000  $121,320,000 

Indirect $4,120,000  $0  $4,120,000 

Induced $1,880,000  $400,000  $10,640,000 

Total $20,000,000  $5,200,000  $136,160,000 

Note:  Figures may not sum to total due to rounding 

Construction and operation of the four wind energy projects and other RFFAs would result in the addition of 
new elements to the visual landscape of the area, and thus a change in the perception of the area as being open 
and rural.  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 3.19.2.9 Aesthetics and an assessment of the 
recreational impacts is provided in Sections 3.19.2.7 Recreation, 3.19.2.13 Wilderness, and 3.19.2. 6 Land 
Use.   

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 the ACEC includes two 
Herd Management Areas (HMA), the Warm Springs and the Kiger, with each crossed by different 
transmission line alternatives.  Both HMAs are within the Three Rivers RA.  The Kiger HMA is also within  
the CMPA and is encompassed by the slightly larger Kiger Mustang ACEC.   

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 HMP was 
prepared), and extends 40 years into the future to include the operational life span of the Echanis Project and 
the North Steens 230-kV Transmission Line Project.   
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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 20 miles southwest of Burns, 
west of Highway 205, and extends to the south and east to encompass approximately 474,501 acres of gently 
rolling sagebrush 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 Appropriate Management 
Level (AML) was established at 111 to 202 horses, and individuals range from 14 to 15 hands high and 1,000 
to 1,200 pounds.  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 BLM 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 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 RA of the Burns BLM District because of increased pressure from roundups 
held 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 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 “ROW 
avoidance area” in the Three Rivers RMP.  The RMP encourages ROW 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 upon 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 or any of the other three wind energy projects planned for the CE Area would be 
located on land designated as HMAs or ACEC.  While access roads to the other three wind energy projects 
would not likely cross land designated HMA or ACEC, if the North Steens 230-kV Transmission Line Project 
was not developed, other transmission lines, similar to the North Steens transmission line, would be 
constructed to serve these wind energy projects.  Development of needed transmission lines would require 
new ROW from private land owners and public agencies, including the 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.   
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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 Rangeland Restoration 
Project Area overlaps approximately the eastern two-thirds of the Kiger HMA and the Kiger Mustang ACEC.  
The primary goal of the Five Creeks Rangeland Restoration project is to actively manage encroaching western 
juniper on both public and private lands through the use of natural and prescribed fire.  Implementation of the 
Five Creeks Rangeland Restoration project would improve forage for wild horses, which in turn would 
improve the viability and sustainability of the herd.   

The Steens Mountain 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 have 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 for 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 three wind energy projects were developed, upgrades would have to be made to the existing HEC 115-
kV line that parallels Highway 205 or to the existing HEC 115-kV line that runs east/west through the 
community of Crane.  The existing HEC transmission line would be upgraded by replacing the 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.  The 
temporary effects upon 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 were present.  However, these effects would likely be 
minimal because most recorded horse observations were located 1 to 3 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 upon the lands within the Warm Springs HMA and the Kiger HMA/Kiger 
Mustang ACEC from the Proposed Action or action alternatives and RFFAs would result primarily from 
construction and operation of the transmission line and access roads, including periodic maintenance 
inspections and repairs.  Permanent effects would include the 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 would include vegetation damage or increased 
risk of fire from 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.   
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3.19.2.13 Wilderness, Wilderness Study Areas, Lands with Wilderness Characteristics, and 
Wild and Scenic Rivers 

Geographic Scope and Timeframe of Analysis 
The geographic scope for the cumulative effects analysis for wildernesses includes the same area noted in the 
Steens Mountain Wilderness, Wilderness Study Areas (WSAs), Lands with Wilderness Characteristics 
(LWCs), and Wild and Scenic Rivers (WSRs) section of this EIS (Section 3.13), as well as an area that 
includes a 5-mile radius around the East Ridge, West Ridge, and Riddle Mountain projects (see Figures 
3.6.2.13-1 through 3.6.2.13-3, and Figures 3.13-1 and 3.13-2).  The 5-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, LWCs, and WSRs.  In response to public comments about the 
DEIS, this analysis was extended to illustrate the cumulative effects to the entire Steens Wilderness and the 
CMPA.   

The timeframe for the 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 230-kV Transmission Line Project.   

Existing Wilderness, Wilderness Study Areas, Lands with Wilderness Characteristics, and Wild 
and Scenic Rivers and How they have been Affected by Past and Present Actions 
The Steens Mountain Wilderness, WSAs, LWCs, and WSRs are 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 a 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 three LWCs and six wilderness areas or WSAs: the 
Lower Stonehouse LWC, Steens Mountain Wilderness, the Bridge Creek WSA and LWC, High Steens WSA 
and LWC, Lower Stonehouse WSA, Sheepshead Mountains WSA, and the Stonehouse WSA.  WSAs are 
managed consistent with the BLM’s WSA Interim Management Policy (BLM 1995), Federal Land Policy and 
Management Act (FLPMA), and the Wilderness Act of 1964.  Like the Steens Mountain Wilderness, the 
WSAs are managed so as not to impair its preservation as a wilderness.  The degrees of naturalness in the 
WSAs and LWCs range from having an outstanding natural condition (High Steens WSA and LWC) to a 
relatively natural condition (Lower Stonehouse WSA and LWC).  Most of the WSAs and LWCs offer 
outstanding opportunities for solitude as well as primitive and unconfined recreation, and exhibit special 
features that include scenic qualities that generally enhance and contribute to the wilderness values in each of 
the WSAs and LWCs.   

Two WSRs, the Donner und Blitzen WSR (Fish Creek segment and Little Blitzen segment) and the Kiger 
Creek WSR, are also located in the CE Area.  These WSRs are managed under the Steens Mountain 
Wilderness and Wild and Scenic Rivers Plan (BLM 2005d).  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 are plentiful for primitive recreation, fishing, and scenic viewing.   
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Implemented 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 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 the Five Creeks Rangeland North Steens Ecosystem Restoration project area 
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 the WSRs 
and wilderness would be minimal in scale and nature and would require site-specific NEPA analysis.   

The Steens Mountain TMP (BLM 2007) is currently being implemented by the Burns BLM District.  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 was occurring when the FLPMA was enacted 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.   

Effects of Reasonably Foreseeable Future Actions on Wilderness, Wilderness Study Areas, 
Lands with Wilderness Characteristics and Wild and Scenic Rivers without the Proposed Action  
As reasonably foreseeable future actions, the East Ridge, West Ridge, and Riddle Mountain projects would 
have effects to the Steens Mountain Wilderness, WSAs, LWCs, and WSRs.  All three projects would involve 
deployment and operation of 40 to 69 wind turbines arranged in multiple “strings” placed along exposed 
ridgelines on each site.  Each project would require underground power collections lines, substations, and new 
or improved access roads.  None of the facilities would be located within the Steens Mountain Wilderness, 
WSAs, LWCs, or WSRs.   

The effects from these three projects on the Steens Mountain Wilderness, WSAs, LWCs, and WSRs would be 
largely visual and auditory because they might be seen and/or heard from areas within these land 
classifications.  More specifically, the three projects would affect scenic resource values associated with 
WSRs and LWCs, as well as wilderness values of solitude and scenery associated with the Steens Mountain 
Wilderness Area, WSAs, and LWCs.  To identify the visual effects, GIS viewshed maps were prepared (see 
Figures 3.19-19 through 3.19-22).  In addition to these maps, the table below describes the acreage and 
percentage of overall land designation that would have views of each of the three projects.  In general, the 
wilderness values specific to the affected areas listed in Table 3.19-9, would be diminished by these three 
projects, individually and, in some cases collectively.   

Auditory effects from noise generated during the operation of the East Ridge and West Ridge projects would 
also affect wilderness values of solitude and primitive and unconfined recreation in the Steens Mountain 
Wilderness and High Steens WSA and LWC.  Because of the close proximity of the two projects, the areas 
within these respective land classifications that would be within 1.75 miles of these two projects would 
experience noise that would not exceed the level where mitigation was 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 project would be 
diminished as visitors sought alternative primitive campsites that featured less noise.   

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, LWCs, or the WSRs.   
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Figure 3.19-19  Viewshed Analysis of the Echanis Project Wind Turbines. 
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Figure 3.19-20  Viewshed Analysis of the West Ridge Project Wind Turbines. 
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Figure 3.19-21 Viewshed Analysis of the East Ridge Project Wind Turbines. 
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Figure 3.19-22 Viewshed Analysis of the Riddle Mountain Project Wind Turbines.
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Table 3.19-9 Acres of WSRs, WSAs, LWCs, and the Steens Mountain Wilderness with Views of the East 
Ridge, West Ridge, and Riddle Mountain Projects 

Names of WSA, WSR, or Wilderness 
Area 

Acres with Views of East Ridge 
Project 

Acres with Views of West Ridge 
Project 

Acres with Views of Riddle Mountain 
Project 

Steens Mountain Wilderness 4,740.9 (2.8%) 2,294.0 (1.3%) N/A 

Bridge Creek WSA 15.8 (0.1%) 1,086.4 (7.6%) N/A 

High Steens WSA 3,057.9 (21.7%) 3,897.5 (27.7%) N/A 

Lower Stonehouse WSA 1,514.7 (20.3%) N/A N/A 

Sheepshead Mountains WSA N/A N/A 900.8 (1.7%) 

Stonehouse WSA N/A N/A 1,546.3 (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 (<0.0 %) N/A 

Lower Stonehouse LWC 0 0 0 

Bridge Creek LWC 386.5 (25%) 1,372.1 (90%) 0 

High Steens LWC 120.2 (19.1%) 417.9 (66.8%) 0 

Total 11,062.9 9,730.7 2,447.1 

Note:  Assumptions - 10 DEM; wind tower and blade height total = 126 meters (415 ft); transmission tower heights = 24 meters (80 ft); 360 degree viewshed.  The acres of views only include 
the areas that are within a five mile radius of the East, West, and Riddle Mountain Projects; the area most likely to have foreground to middle ground views of these projects. 

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, Lands with 
Wilderness Characteristics, and Wild and Scenic Rivers from the Echanis Project, North Steens 230-kV 
Transmission Line Project, and RFFAs would primarily include the visual and auditory effects to wilderness 
values of solitude and primitive and unconfined recreation within the Steens Mountain Wilderness, WSAs, 
LWCs, and scenic resource values of WSRs.  Assuming that all four proposed wind energy projects 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 3.19-10 and further described in Section 
3.13 and Figures 3.13-11 through 3.13-15.   

At the request of public comments about the DEIS, the BLM has also analyzed the potential cumulative 
effects to the Steens Wilderness and the CMPA.  This analysis consisted of developing a GIS map that 
illustrated these two land designations that extend, in some cases, over 30 miles from the Echanis Project and 
the RFFAs.  The greatest extent of visual effects to the CMPA would encompass 214,877 acres (43 percent of 
the CMPA).  The greatest extent of visual effects to the Steens Mountain Wilderness would encompass 
25,287 acres (15 percent of the Steens Mountain Wilderness) (see Figure 3.19-23).   

Also, to address public concerns about potential impacts to the Steens Mountain Wilderness, WSAs, WSRs, 
and LWC caused by the visibility and noise of wind turbines after the DEIS was issued, the BLM expanded 
its consideration of potential mitigation measures.  These measures would contribute to reducing project 
impacts as well as potential cumulative effects.  These measures include the following:   

• Banning commercial messages or symbols (such as logos), trademarks, and messages on the turbines 
towers and/or ancillary structures;   

• Developing aesthetic offsets where corrective or ameliorative actions are needed to improve the existing 
condition.  Examples could include reclaiming unnecessary roads in the area, cleanup of illegal dumps or 
trash, or rehabilitation of existing erosion or disturbed areas; and   
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• Developing interpretive materials or displays that provide information about the Echanis Project wind 
turbines for public distribution.   

To address the effects of the RFFAs, such as the East Ridge and West Ridge projects, the BLM would not 
likely have future review authority (because these projects would occur on private lands), but would 
encourage project Applicants to locate turbines to minimize their effects upon the visual resources and 
wilderness values of neighboring BLM parcels.   

No other potential mitigation measures were identified through a selective analysis of wind energy 
environmental impact statements for projects involving federal lands, including the Wind Energy 
Development Programmatic EIS (BLM 2005) and West Butte Wind Power Right of Way EIS (BLM 2011).  
The implementation of these additional measures would be beyond BLM’s direct jurisdiction because the 
Echanis Wind Energy Project would be located on private land.   

To reduce the potential for short-term construction effects and long-term visual effects upon the Steens 
Mountain Wilderness, WSAs, WSRs, and LWC, BMPs and PDFs were incorporated into the action 
alternatives and would be implemented to reduce effects (see Appendix A).  These are intended to reduce the 
effects from the Proposed Action and the action alternatives.  Even with the mitigation measures, BMPs, and 
PDFs, cumulative effects would likely remain.  Because the wind turbines would be located on private lands, 
the Wilderness characteristics and values as well as the management objectives for neighboring BLM parcels 
would not change as a result of the Proposed Action, action alternatives, or RFFAs.   

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 within the CE Area 
surrounding the Echanis Project, the North Steens 230-kV Transmission Line Project Area, and the RFFAs.  
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 Project and the North Steens 230-kV 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 
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 at certain segments of the network are 
greater than other rural roadways in the State, most likely due to weather related conditions (ODOT 2010).   
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Figure 3.19-23  Cumulative Viewshed Analysis for the Steens Mountain Wilderness and the CMPA. 
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Table 3.19-10 Acres of WSRs, WSAs, LWCs, and the Steens Mountain Wilderness with Views of the Proposed 
East Ridge, West Ridge, Riddle Mountain, and the Echanis Projects and the North Steens 
Transmission Line 

WSAs, WSRs, and Wilderness 
Areas 

Acres with Views 
of Echanis 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 Project 
(% of total WSA, 

WSR, or Wilderness 
Area acreage) 

Acres with Views of 
West Ridge Project 

(% of total WSA, 
WSR, or Wilderness 

Area acreage) 

Acres with Views of 
Riddle Mountain 

Project (% of total 
WSA, WSR, or 

Wilderness Area 
acreage)   

Steens Mountain Wilderness 668.0 (0.4%) 822.0 (0.5%) 4,740.9 (2.8%) 2,294.0 (1.3%) N/A 

Bridge Creek WSA N/A N/A 15.8 (0.1%) 1,086.4 (7.6%) N/A 

High Steens WSA 942.2 (6.6%) 183.0 (1.3%) 3,057.9 (21.7%) 3,897.5 (27.7%) N/A 

Lower Stonehouse WSA 4,646.1 (62.4%) 342.5 (4.6% 1,514.7 (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 1,546.3 (6.8%) 

Heath Lake WSA 64.7 (0.3%) N/A N/A N/A N/A 

West Peak WSA 1,261.5 (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%) 1.0 (<.00%) N/A 

Lower Stonehouse LWC 1,667.2 (76.6%) N/A N/A N/A N/A 

Bridge Creek LWC N/A N/A 386.5 (25%) 1,372.1 (90%) N/A 

High Steens LWC N/A N/A 120.2 (19.1%) 417.9 (66.8%) N/A 

Total Affected Acres 10,006.3 1,385.4 11,062.9 9730.7 2,447.1 

Note:  Assumptions - 10 DEM; wind tower and blade height total = 126 meters (415 ft); transmission tower heights = 24 meters (80 ft); 360 degree viewshed.  The acres with views of the 
various projects include only that area within five miles of the noted project; these areas are most likely to have foreground to middle ground views of the noted project. 

Effects of Reasonably Foreseeable Future Actions on Transportation without the Proposed 
Action  
Development of the other three proposed wind energy projects (East Ridge, West Ridge, and Riddle 
Mountain projects) would affect 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 upon 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 then travel south on 
Highway 205 to South Diamond Lane to access the West Ridge or East Ridge project 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 from the presence of construction workers and the delivery of project components and supplies.  
Increased traffic volumes would likely occur during the morning and evening commute periods on Highways 
205 and 78, South Diamond Lane, and Lava Beds Road (for the West Ridge 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 upon turning 
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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 Ridge and East Ridge project sites.  Highway 78 would likely provide the primary 
connection to access roads to the Riddle Mountain project.  Road improvements could be required at some 
locations to accommodate the required turning radius of the specialized trucks.  Bridges on rural roads that 
have existing load limits might have 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 
oversized loads at relatively low speeds 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 have 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.  The entire West Ridge project site and 
the northern half of the East Ridge project site would be located on private land within the boundaries of the 
Steens Mountain CMPA.  Any facilities for these projects that would be 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 project) would not result in effects upon the transportation system, except for 
possible temporary restrictions of road use during prescribed burns.   

The Steens Mountain 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 vehicle route network within the 
CMPA.  The TMP provides guidance about 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 Ridge 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 upon 
transportation.   

The potential effects that could occur to transportation if upgrades were made to the HEC 115-kV line that 
parallels Highway 205 or to the existing HEC 115-kV line that runs east/west through the community of 
Crane would include workers traveling to and from the project site each workday using private vehicles.  This 
would slightly increase traffic levels on local roads in and around the areas of construction.  Additional 
traffic-related effects would include trucks hauling construction materials, components, and supplies to the 
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 to 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 that work was occurring concurrently for multiple wind energy projects.   
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Cumulative Effects on Transportation from Reasonably Foreseeable Future Actions, including 
the Proposed Action and Action Alternatives 
The incremental cumulative effects upon transportation from the Echanis Project and North Steens 230-kV 
Transmission Line Project would primarily be the temporary effects of construction upon the transportation 
network.  Assuming all four proposed wind energy projects were constructed at the same time, along with the 
North Steens Transmission Line (either Alternative B or C), during peak activity as many as 240 truck trips 
per day could be traveling state highways and county roads within the region (Table 3.19-11).  Most of these 
truck trips would be the specialized trucks hauling oversized loads of turbine components to each site.  These 
trucks would likely travel on 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 oversized loads at relatively 
low speeds on two-lane rural roads.   

Table 3.19-11  Cumulative Daily Truck Trips for the Wind Energy Projects and Transmission Line Alternatives 

Project Feature Echanis West Ridge East Ridge Riddle Mountain Total 

Windfarms 36 36 36 36 144 

Transmission Lines 24 24 24 24 96 

Total 60 60 60 60 240 

In addition, a substantial number of miles of new and improved access roads would be developed across 
public and private lands within the Three Rivers and Andrews RAs.  Assuming each wind energy project 
required 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 roads 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.   

3.19.2.15 Public Health and Safety 

Geographic Scope and Timeframe for Analysis 
Public health and safety issues from construction and operation of the proposed wind projects and 
transmission lines in Harney County would include fire hazards and the presence of hazardous materials.  The 
geographic scope of the cumulative effects analysis for public health and safety included 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 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 
Project and the North Steens 230-kV Transmission Line Project.   

Existing Public Health and Safety and How it has been Affected by Past and Present Actions 
The CE area is located in a region susceptible to large-scale wildfires.  Past and continuing fire management 
activities by the BLM, including the Five Creeks Rangeland Restoration project, are intended to reduce 
hazardous fuels and restore or increase rangeland 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 
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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 that the CE Area remains largely undeveloped, it is unlikely that a 
notable amount of environmental contamination is present along the route alternatives.   

There are few manmade obstructions existing in the region that currently constitute hazards to aviation or 
military operations.  A few communications towers are scattered around the County.  The nearest of these 
towers to the project area are at Steens Summit, Jack Mountain, and Buckskin Mountain.  However, these 
towers do not generally exceed 50 feet above ground level (AGL).  One major 500-kV transmission line 
having towers exceeding 150 feet in height crosses the northern part of Harney County from east to west.   

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 a 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 other three proposed wind projects are the same as those that could 
occur for the Echanis Project.  In addition, identical fire hazards would be associated with the HEC 115-kV 
Line Upgrade.  No fire hazards would occur with the TMP.   

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 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 three proposed wind energy 
projects as for the proposed North Steens 230-kV Transmission Line.  The two restoration projects, the TMP, 
and the wind test site would not affect hazardous materials.   

Development of the East Ridge, West Ridge, and Riddle Mountain projects would result in similar effects to 
civilian and military aviation as those described for the Echanis Project.  However, these wind projects would 
affect other Military Training Routes (MTRs), in addition to those described for the Echanis Project.  These 
additional MTRs would include VR316, VR319, and IR304, Section FF to G, all having authorized flight 
floors down to 100 feet AGL.   

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 revealed the existence of 52 sites with known or potential contamination from 
hazardous materials located within Harney County (DEQ 2010).  Of these, four sites would be located within 
1 mile of the proposed transmission line with 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 CE Area within the community of Crane.  None of these sites would 
be disturbed by the Proposed Action, action alternatives, or the reasonably foreseeable future actions.   

The cumulative effects from the proposed Echanis, East Ridge, West Ridge, and Riddle Mountain projects, 
and the HEC 115-kV Line Upgrade would likely occur if construction and operation of the projects resulted 
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in an increase in the risk of wildfires or an increase in environmental contamination from improper use, 
storage, or disposal of hazardous materials.  However, the Applicants would likely apply the same fire 
protection measures and project design features specified in the Section 2 and Appendix A to the proposed 
East Ridge, West Ridge, and Riddle Mountain projects, and the HEC 115-kV Line Upgrade.  Therefore, the 
cumulative fire hazards and cumulative effects would be minimized from potential hazardous material spills 
resulting from these projects.   

In addition, the cumulative effects from the Proposed Action or action alternatives, the East Ridge, West 
Ridge, and Riddle Mountain projects, and the HEC 115-kV Line Upgrade would likely 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 upon the rural character of the CE 
Area, it is not likely that significant quantities of contaminated soil would be discovered during construction 
of the proposed projects.  Therefore, cumulative effects would not be likely from the discovery of hazardous 
materials.   

In addition to the Proposed Action, development of the East Ridge, West Ridge, and Riddle Mountain 
projects would result in similar effects to civilian and military aviation as those described for the Echanis 
Project.  As stated above, these other wind projects would affect other MTRs in addition to those described 
for the Echanis Project.  In this case, the effects to the MTRs would be magnified because the Echanis, East 
Ridge, and West Ridge projects would all be adjacent to each other, requiring MTR floors to be raised for a 
greater distance.  This would limit low-level military training a longer distance through each route.  
Compounding this effect is the fact that the Riddle Mountain project would be distant from the other wind 
energy projects, spreading the effect to military operations over a greater part of the region.   

3.19.2.16  Air Quality 

Geographic Scope and Timeframe of Analysis 
The geographic scope of the cumulative effects analysis for air quality and climate change extends beyond the 
Project Area, defined for the analysis of direct effects for the Echanis Project and the 230-kV Transmission 
Line Project.  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 Project 
and the North Steens 230-kV 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 action alternatives would be 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 for 
PM2.5 for which it is unclassified, pending EPA certification of three years of federal reference data collected 
during 2007, 2008, and 2009 (DEQ 2009b).  Historically and presently, generation of fugitive dust from 
unpaved road use and agricultural operations, smoke from residential and agricultural wood burning, and 
occasional wildfires and prescribed burns affect ambient PM10 and PM2.5 concentrations.  Because of the 
semi-arid climate that reduces precipitation capture (washout), PM10 and PM2.5 emissions can have a 
noticeable impact upon ambient air quality in the region, more so than gaseous pollutants (i.e., VOC, NOX, 
CO, and SO2) that are more readily dispersed.   
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Effects of Reasonably Foreseeable Future Actions on Air Quality without the Proposed Action 
Each of the three potential wind energy projects (West Ridge, East Ridge, and Riddle Mountain) would be 
about the same size as the Proposed Action (104-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).  Because of construction 
resource constraints (i.e., capital, labor, equipment, and materials), it is unlikely that all three projects would 
be built simultaneously with the Proposed Action, or with each other, in the foreseeable future.  Because 
emissions would be temporary and would permanently cease upon completion of construction, it would also 
be 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 from the 
cumulative effects of wind farm and transmission line construction.   

Unlike criteria emissions that generally have a temporal impact upon regional air quality, greenhouse gas 
emissions tend to accumulate in the atmosphere over time because of their long half-lives.  The three potential 
wind energy projects would emit about the same amount of GHGs during construction as the Proposed 
Action.  However, the aggregated proportion of Oregon’s GHG inventory would remain about 0.005 percent 
because of its relatively small incremental contribution, which would not be cumulatively substantial.   

The two land management projects, the Five Creeks Rangeland Restoration and the North Steens projects, 
would emit VOC, NOX, CO, SO2, PM10, and PM2.5 as a result of 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.  Because of the aromatic nature of juniper, the smoke would have a distinctive odor and, depending 
upon the wind conditions, could disperse over a wide area with resulting impacts upon visibility and 
aesthetics in an otherwise fairly “pristine” area.  The BLM would coordinate with the Department of 
Environmental Quality (DEQ) to identify prescribed “burn days” having 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 from the combustion of motor fuel 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 TMP focuses upon multi-modal forms of travel within the planning area, including on-
highway vehicles (e.g., 4-wheel drives), OHV’s (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.   

For the Jackass Butte site, there are currently no development plans so there would not be a 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 proposed North Steens 
transmission line.   

Cumulative Effects on Air Quality from Reasonably Foreseeable Future Actions, including the 
Proposed Action and Action Alternatives 
For the Proposed Action or action alternatives, actual construction would likely require about six months of 
actual work, but that construction could be distributed over a 10-month or longer period if work stoppages 
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were required because 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.  The temporary effects 
to local air quality could result from engine exhaust and fugitive dust emissions resulting from operation of 
off-road construction equipment and on-road vehicles.  All construction emissions would be temporary and 
would permanently cease upon completion of the work.   

Because of the generally similar nature and magnitude of Alternatives B and C, the overall cumulative effects 
of these alternatives would be substantially similar, as discussed below.   

In the highly improbable scenario that construction of all four wind energy projects should occur 
simultaneously, no criteria pollutant (PSD) thresholds identified in Section 3.16 Air Quality would be 
exceeded, except for PM10 fugitive dust.  More realistically, if any two projects were built at the same time, no 
thresholds would be exceeded for any pollutant, and the cumulative effects would not be substantial with 
respect to the 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 Echanis Project.  
These emissions would be about 3,400 tons CO2 equivalents, which would be about 0.005 percent of 
Oregon’s 67.5 million metric tonnes of CO2 equivalents emitted annually (DEQ 2009a).  Such a small 
percentage would be well within the estimation error of the GHG inventory and, thus, not cumulatively 
substantial.  Operation of the four wind projects could have a negligible regional GHG benefit if they replaced 
416 MW of non-baseload power generated from coal-fired or natural gas-fired power plants.   

Prescribed burning from the Five Creeks Rangeland Restoration and the North Steens projects 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 upon 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 TMP would have de minimis emissions, meaning that the plan would not contribute to 
cumulative impacts.   

The HEC 115-kV Line Upgrade would add to the total emissions.  However, the Upgrade’s relatively small 
incremental contribution in combination with the other projects would not represent a cumulative impact.  
The Jackass Butte site and the HEC 115-kV Line Upgrade would not contribute to GHG cumulative effects.   

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 for the Echanis Project and the 230-kV Transmission Line Project.  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 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 Project and the North Steens 230-
kV Transmission Line Project.   
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Existing Noise and How it has been Affected by Past and Present Actions 
Implementation of past and present actions in the vicinity of the CE Area has not resulted in lasting noise 
effects.  The CE 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 that the existing ambient noise levels in the CE Area range from 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 energy projects (West Ridge, East Ridge, and Riddle Mountain) would be 
about the same size as the Proposed Action (104 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 could 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 areas 
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 could 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 Echanis 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, the cumulative effects of noise levels resulting from 
construction and operation of the Echanis 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 were 
undertaken simultaneously and in relative close relation to each other.   

3.19.2.18 Energy 

Geographic Scope and Timeframe of Analysis 
The geographic scope for the cumulative effects analysis is the 150-foot wide corridor as identified by the 
Echanis Project, action alternatives and any additional transmission infrastructure required to connect the East 
Ridge, West Ridge, and Riddle Mountain projects to the Proposed Action and action alternatives.  The 
timeframe for the cumulative effects analysis begins in the early 1950s when HEC was established and 
extends over the operational life of the transmission line and Echanis Project, which is estimated to be 40 
years after installation (Manta 2010).    

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 1.5 to 3 percent) are required to provide 10 percent of their retail sales from 
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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 (ODOE 2009).  Of these, wind is by far 
the largest and fastest growing renewable energy source in Oregon.   

Present actions affecting energy in the CE Area include nearby transmission lines and energy generating 
facilities.  HEC currently operates the existing 115-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 deal with 
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 CE Area include 
the construction of the East Ridge, West Ridge, and Riddle Mountain projects.  These three wind energy 
projects would likely each contribute the same generating capacity as the Echanis Project.  Each wind energy 
project would also require a connection to the regional power grid.  If the North Steens 230-kV Transmission 
Line Project was not developed, other similar transmission lines following similar routes would be required 
for these wind energy projects to be constructed and connected to the regional power grid.  As stated above, 
HEC currently operates the existing 115-kV transmission line near Diamond Junction, Oregon, to which a 
future transmission line would likely connect.  HEC would likely take ownership, assuming all responsibility 
for operations and maintenance of the new transmission line once it became operational.  The development of 
the East Ridge, West Ridge, and Riddle Mountain projects would require that the future transmission line be 
developed to 230-kV capacity, which in turn would require the existing HEC 115-kV line to be reconfigured 
to include a 230-kV circuit on one side of the pole and a 115-kV circuit on the other side.  The remaining 
reasonable and foreseeable future actions would include the Five Creeks Rangeland Restoration, North Steens 
project, Steens Mountain TMP, Jackass Butte Wind Energy Site, and the HEC 115-kV Line Upgrade and 
would not affect energy resources in the CE 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 (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 complement the Columbia Gorge projects, potentially benefitting the balancing required by BPA.   

Alternative B, including either the South Diamond Lane or Hog Hollow Route Options, 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 then could 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, the East Ridge, West Ridge, Riddle Mountain, and the Echanis projects would require the North 
Steens 230-kV Transmission Line Project to be developed to its full 230-kV capacity.  This, in turn, would 
require that the existing HEC 115-kV line be reconfigured for approximately 35 miles, between the 
interconnection station and the BPA Harney substation, to include a 230-kV circuit on one side of the pole 
and a 115-kV circuit on the other side.  The additional segment of transmission line required to connect the 
Riddle Mountain project to the North Steens Transmission Line Project under Alternative B would be longer 
than the segment required under Alternative C.   
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The combined effects of the East Ridge, West Ridge, Riddle Mountain, and the Echanis projects under 
Alternative C - North Route would be the same as discussed for Alternative B, with the exception that the 
Alternative C route would be longer than the Proposed Action (Alternative B) and, therefore, would be 
subject to a greater potential energy loss compared to the shorter route.  Energy is lost through transmission 
lines through resistance (i.e., line loss).  Line losses decrease with higher voltages and increase with greater 
distances and higher loads.  Together, the East Ridge, West Ridge, Riddle Mountain, and the Echanis projects 
would require that the existing HEC 115-kV line 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 Line Upgrade would contribute approximately 
416 MWs of wind energy production, which would provide enough power for approximately 124,000 homes 
annually.   
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