Section 3: Affected Environment, Environmental
Consequences, and Mitigation
3.1

Introduction: Regional Setting

The proposed project area is located in south central Washington in the mid-Columbia River
Basin as shown on Figure 1-1. The affected areas are Townships 3, 4, and 5 North, Ranges 10
through 23 East; Township 6 North, Ranges 18 through 23 East; and Township 7 North, Ranges
19 through 23 East, W.M. within Klickitat County, Washington.
Farming, ranching, forestry, hay and wheat production, orchards, and vineyards have long been
the base of Klickitat County's economy. The county contains 85 miles of frontage on Columbia
River, connecting with Oregon on its southern border. The county is home to more than 19,000
residents. The total area of the county is 1,904 square miles.
The following analysis of the affected environment and environmental consequences of the
proposed Energy Overlay addresses potential impacts to the entire County and, where
appropriate, the region to encompass the Technology, Geographic, Procedural, and No Acton
Alternatives and to account for cumulative impacts of the proposed Overlay.

3.2

Air

This section evaluates potential impacts of the proposed energy Overlay alternatives to air
quality. The principal impacts to air quality are expected to be ongoing sources of emissions
from fuel-burning thermal power plants. However, these impacts could be partially offset by
encouraging wind power development in the region as an alternative to thermal power. For
instance Overlay encourages alternative sustainable and low-impact energy development while
excluding higher impact technologies like coal-fired power plants. This may encourage regional
development of cleaner or no-impact technologies instead of coal or diesel fired plants.

3.2.1 Study Methodology
Air quality resources are affected by atmospheric emissions, especially by technologies that
combust fossil fuel or biomass. Most impacts can be determined by the amount of emissions
attributed to a project and the ground-level concentrations resulting from those emissions.
Emission estimates and an impact evaluation are normally performed during the permitting
process for a proposed facility, when the project site and design have been finalized. In the
case of CCCT facilities, information required for an impact evaluation includes turbine design
data, turbine-specific emission factors, stack and building dimensions, the location of the facility,
property boundaries, and terrain elevations of the area surrounding the facility.
Typical energy development projects in the region were used to assess typical potential impacts
to air quality from the proposed Overlay alternatives. A number of power plant projects have
been recently proposed or permitted and constructed in the Pacific Northwest. From these
projects, it is possible to estimate emissions and impacts from a typically sized project. The
evaluation presented below examines emissions and impacts from projects that may be built in
Klickitat County. The emissions and concentrations were obtained from approved permitting
documents or developed from publicly available emission factors. Projects reviewed include:
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•

The 248 MW River Road Generating Station near Vancouver, Washington,
permitted in 1999 (Mint Farms Generating LLC 1999)

•

The Cliffs Energy Project near the Goldendale Aluminum Plant near Goldendale,
Washington (Cliff’s Energy Project Environmental Checklist 2001)

•

Sumas Energy 2 Generation Facility, Sumas Washington (Jones and Stokes 2001)

•

Klickitat Cogeneration Project, near Bingen, Washington (BPA 1994)

•

BP Cherry Point Cogeneration Project near Ferndale, Washington ( EFSEC 2001)

•

The Goldendale Energy Project, Goldendale, Washington (URS 2000).

3.2.2 Affected Environment
The affected environment includes the regional air shed and the regulatory processes for
controlling air emissions.
3.2.2.1

Regional Air Shed

The proposed Overlay has the potential to affect air quality in the regional air shed, including
visibility in the Columbia River Gorge National Scenic Area (CRGNSA). Klickitat County is
currently in attainment of all air quality standards. The CRGNSA is the subject of an analysis
assessing visibility issues.
The boundaries of a regional air shed are difficult to define. Atmospheric impacts can have
localized or long-distance sources. For the purposes of the analysis below, we assume a
regional air shed that includes south-central and southeastern Washington, north central
Oregon, and the CRGNSA.
3.2.2.2

Regulatory Framework

Both the federal and state governments regulate and permit sources of air emissions. The U.S.
Environmental Protection Agency (EPA) has established national ambient air quality standards
(NAAQS) to protect public health from criteria pollutants. In addition to these primary standards,
secondary ambient air quality standards exist to protect human welfare and the environment.
The PM10 and ozone federal standards were revised recently, and a new PM2.5 particulate
matter standard was promulgated. Measures to limit emissions to comply with these standards
have yet to be incorporated into the Washington regulations.
The Washington State Department of Ecology (Ecology) has established additional AAQSs for
criteria air pollutants and regulates new sources of toxic air pollutants (TAP). Graphic 3-1
presents the federal and Washington AAQSs. New sources of air emissions in areas that do
not meet the standards (nonattainment areas) must undergo more rigorous permitting than
equivalently sized sources in areas that meet the standards. Klickitat County is an attainment
area for all regulated air pollutants.

Klickitat County Energy Overlay FEIS

Page 3-2

Graphic 3-1. Ambient Air Quality Standards
Pollutant

Averaging
Period

Washington Ambient Air
Quality Standard 1

National Ambient Air
Quality Standard 2

CO (parts
per million
[ppm])

1-hour 3

35

35

8-hour 3

9

9

NO2 (ppm)

Annual 4

0.05

0.05

1-hour

5

0.12

-

8-hour

6

-

0.08

150

150

Annual 4

50

50

24-hour 7

-

65

Annual

8

-

15

1-hour

9

0.25

-

1-hour

3

0.40

-

3,10

O3 (ppm)
PM10
(micrograms
per cubic
meter
[µg/m3])
PM2.5 (µg/m3)

SO2 (ppm)

24-hour

3-hour

3

-

0.50

24-hour

3

0.10

0.14

Annual

4

0.02

0.03

Notes:
1
WAC 173-470, 173-474, and 173-475.
2
40 CFR Part 50.
3
Not to be exceeded more than once per year.
4
Not to be exceeded.
5
Not more than 1 day per calendar year.
th
6
3-year average of the 4 highest daily maximum 8-hour concentration.
th
7
99 percentile 24-hour concentration averaged over 3 years.
8
3-year average of annual arithmetic mean.
9
Not more than twice in a consecutive 7-day period.
10 Secondary standard.

Certification by EFSEC is required for certain energy facilities which meet or exceed “capacities
or dimensions set forth in” state statute (RCW 80.50.060(1)). Included within this definition are
power generation facilities with a generating capacity of 350 MW or more (RCW
80.50.020(14)(c)(a)). Also, certain alternative energy projects may opt out of the local
regulatory approval process and seek approval through the state process (RCW 80.50.060(2);
RCW 80.50.020(17)).
Historically, applicants proposing energy projects in Klickitat County have not utilized the
EFSEC process. All or almost all projects contemplated by the EIS will likely be reviewed at the
local level due to the limited jurisdiction of EFSEC and its lengthier review process. However,
even if an energy project were to be certified by EFSEC, local regulations would be relevant to
the state’s review.
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Local development regulations are used to guide development unless preempted. If EFSEC
determines that local land use controls are inconsistent with the application, the applicant must
apply for a change to these controls and make all reasonable efforts to resolve the
noncompliance with the local jurisdiction (WAC 463-28-030). If these efforts fail, the applicant
files a written request for state preemption (RCW 80.50.090; WAC 463-28-040). EFSEC makes
a preemption recommendation based on: (1) applicant good faith effort to resolve the
noncompliance issues; (2) failure to reach an agreement with local authorities; (3) alternative
locations within the same county and city were reviewed and found unacceptable; and the
interests of the state as outlined in RCW 80.50.010 (WAC 463-28-040; WAC 463-28-060).
If EFSEC approves the preemption request, its recommendation on the project will be forwarded
to the governor with conditions giving due consideration to local interests (WAC 463-28-070).
Local law is not superseded until the governor approves the project (See WAC 463-28-060;
RCW 80.50.100). Thus, even if the EFSEC process is utilized, local planning would still play a
key role in permitting energy projects within the County.
For Klickitat County projects, the nearest Class I Areas would be Mt. Adams, Goat Rocks
Wilderness, Mt. Rainier, and Alpine Lakes Wilderness in Washington, and Mt. Hood and Mt.
Jefferson in Oregon. The CRGNSA is not a Class 1 Area. It is protected through the Columbia
River Gorge National Scenic Area Act, however. The Act does not regulate air emissions but
regulates development with the CRGNSA with two goals: (1) to “protect” and “enhance” the
“scenic, cultural recreational, and natural features of the Columbia River Gorge;” and (2) to
“protect and support the economy of the Columbia River Gorge Area” by “encouraging growth:
and “allowing future economic development in a manner consistent with paragraph (1).” Act,
Sec. 3(1), (2); 16 USC§ 544a(1), (2).
Power plants with less than 350 MW of capacity and less than 100 tpy of emissions require only
a Notice of Construction (NOC) from Ecology, but a BACT analysis, AAQS compliance
demonstration, and TAP evaluation are still required.
Additional air quality permitting is required if operational emissions are greater than the major
source threshold. A major electrical generating source for PSD has a potential to emit greater
than 100 tpy. PSD requires the applicant to install BACT to minimize emissions, evaluate acid
deposition and visibility degradation in regional Class I areas (scenic or wilderness areas that
receive special protection), conduct an AAQS compliance demonstration, estimate the risks
associated with TAP emissions, and evaluate PSD increment consumption. In addition, a
source with potential to emit greater than 100 tpy of any regulated air pollutant, or 10 tpy of an
individual hazardous air pollutant (HAP) (112 federally regulated air pollutants), or 25 tpy of any
combinations of HAPs must obtain an operating permit, also known as a Title V permit. The
Title V permit application must be submitted when a new source begins operation and is
renewed every 5 years.
A new emissions source must demonstrate compliance with all applicable federal and state air
quality requirements, including emissions standards and AAQS. The permitting process allows
for evaluation of additional air quality issues such as cumulative impacts, visibility degradation in
the CRGNSA, and acid deposition in Class I protected areas.

3.2.3 Impacts Due to Geographic Location of Overlay
This section considers the impacts of specific energy technologies on air quality and how these
impacts may be affected by the Geographic Alternative of locating energy development within
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the Overlay, or by the Limited Geographic Alternative that limits gas-fired and biomass thermal
energy development to areas within the Overlay that are near areas with sufficient water rights
and existing gas pipelines. Because air impacts are typically regional, the exact boundaries of
the geographic location of the Overlay are not likely to have a significant impact on how the
Overlay would affect air quality. Likewise, limiting gas-fired and biomass power plants to areas
with sufficient water rights and close to existing gas pipelines (Limited Geographic Alternative) is
not likely to affect overall air quality, or have significantly different localized air quality impacts
compared to the Geographic Alternative since thermal power development would have to locate
near adequate water and natural gas resources under the Geographic Alternative. Under either
alternative, localized air quality impacts would be evaluated as part of air quality permitting and
the SEPA review process.
3.2.3.1

Wind Energy

3.2.3.1.1

Impacts

Air quality issues associated with wind energy are limited to construction emissions. Impacts
from these emissions will be typical of large construction projects. Because turbines and towers
will be spread throughout the wind farm, the impacts would be broken into many smaller
subunits. The common construction emission factor of 1.2 tons per acre per month (2.69
megagrams per hectare per month) is appropriate for a preliminary emissions estimate (EPA
1995). Common construction methods that mitigate fugitive dust, such as water spray on haul
roads, would apply.
Operation of the wind energy generators will not produce air emissions.
3.2.3.1.2

Mitigation

Construction-related fugitive emissions would be controlled through standard construction
control practices and methods such as haul road watering, covering stockpiles, and rapid
revegetation of disrupted areas. Seasonal variations in dust generation due to winds and lack
of precipitation could also be considered to mitigate dust emissions. Construction-related
emissions and associated ambient concentrations would be low.
3.2.3.2

Gas-Fired Generation

3.2.3.2.1

Impacts

Temporary emissions of fugitive dust and some combustion contaminants are associated with
construction of any new facility. These emissions are not normally subject to permitting and are
controlled through good construction practices. A construction-related fugitive dust emission
factor of 1.2 tons per acre per month of activity (2.69 megagrams per hectare per month) is
appropriate for a preliminary emissions estimate (EPA 1995). Construction emissions are
mitigated by construction practices such as use of low emission engines, storage pile surface
stabilization, and water spraying of haul roads.
Gas-fired generation is considered the cleanest technology among fossil fuel-based generation
types (Darmstadter 2002). Emissions from CTs include criteria pollutants (carbon monoxide
[CO], nitrogen oxides [NOX], sulfur dioxide [SO2], particulate matter with aerodynamic diameters
less than 10 micrometers [PM10], volatile organic compounds [VOCs]), and greenhouse gases
(primarily carbon dioxide [CO2]). Extremely fine particulate matter (PM2.5), formed from
secondary aerosol production, is also a concern. Natural gas-fired CTs are also sources of
small amounts of toxic and hazardous air pollutants. Emission controls reduce atmospheric
emissions, but they may add to the list of air pollutants. For example, selective catalytic
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reduction (SCR) for NOX control injects ammonia upstream of the catalyst, resulting in small
emissions of ammonia, a toxic air pollutant.
Ecology regulates new sources of TAPs. Ambient TAP concentrations are compared to riskbased ASILs. Exposure to a TAP at a concentration equal to its ASIL represents a health risk of
one in one million. TAPs causing acute and chronic health impacts have 24-hour ASILs, while
carcinogenic TAPs have annual ASILS. ASILs for TAPs commonly emitted from natural gasfired combustion turbines are presented in Graphic 3-2. A risk assessment is required for new
facilities with predicted TAP concentrations greater than their ASILs.
Graphic 3-2. Acceptable Source Impact Levels for Selected Toxic Air Pollutants
Averaging
Period

Acceptable Source
Impact Level (µg/m3)

Acetaldehyde

Annual

0.45

Benzene

Annual

0.12

Ethylbenzene

24-hour

1,000

Formaldehyde

Annual

0.077

Polyaromatic hydrocarbon

Annual

0.00048

Toluene

24-hour

400

Xylenes

24-hour

1,500

Pollutant

In addition to these TAPs, CO, CO2, NOx, and SO2 are combustion products generated by gas
turbines. Operation of fossil-fired power plants will contribute to the regional and global
greenhouse gas inventory. The ability of each greenhouse gas to trap heat relative to CO2 has
been quantified as the global warming potential (GWP). The GWPs of CO2, CH4, and N2O are
1, 21, and 310, respectively (EPA 2003).
Ecology does not regulate CO2 and most other greenhouse gases. Because of its global
warming potential, CO2 emissions have been included in this analysis to the extent possible.
Impacts associated with natural gas-fired generators include turbine emissions and their
resulting ambient concentrations. In this context, “ambient” refers to areas accessible to the
public.
It is assumed that any new power plant would meet all applicable federal and state air quality
regulations. The results of the analysis presented below have been derived from previous
projects in the region. Actual emissions and associated impacts would be evaluated as part of
the permitting process for a specific facility.
New natural gas-fired power plants would likely be similar in design to those that were recently
permitted and/or constructed elsewhere in the Pacific Northwest. The emissions and the
ambient air quality impacts would be similar to those of the recently constructed plants. In order
to evaluate the emissions and impacts to local air quality near the power plants, the air quality
permit for a recently permitted power plant was reviewed. The 248 MW River Road Generating
Station near Vancouver, Washington, permitted in 1999, was used to estimate air emissions for
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a range of power generating projects consistent with the types of plants that are likely to be
developed in the area. The River Road project consists of the following:
•

General Electric Frame 7FA CT and generator

•

Heat recovery steam generator (HRSG)

•

Steam turbine generator

•

Diesel-driven fire water pump

•

Multiple-cell cooling tower

•

SCR to reduce NOx

•

Catalytic oxidation to reduce CO.

Fuel oil backup for the CT and supplemental firing in the HRSG (duct burners) are not included.
Graphics 3-3 and 3-4 summarize emissions from the River Road Generating Station and the
resulting ambient concentrations, respectively.
Graphic 3-3. Typical Emissions from a 248-MW Power Station
Pollutant

Emission Rate
(tpy)

CO

81

NOx

98

PM10

82

SO2

11

VOC

11

Acetaldehyde

0.034

Ammonia

102

Benzene

0.092

Formaldehyde

0.91

Source: Mint Farms Generating LLC 1999.

The River Road Generating Station was permitted after submitting a NOC Application to the
Southwest Clean Air Agency (SWCAA). Permitting a Klickitat power plant would follow a similar
process. The analysis would require actual data on emissions and the project location.
Recent information from the Calpine Energy Plant in Goldendale suggested a potential for
higher–than expected sulfur emissions due to the sulfur content of Canadian natural gas
delivered through the Williams Energy pipeline. Williams Energy provided data on the sulfur
content of its gas that indicated occasional higher than expected peaks. The potentially higher
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sulfur content of the fuel has caused Calpine to revise its peak SO2 emissions from 4 to 30 tpy.
Ecology approved the revised permit and monitoring program.
According to Technology Characterization: Gas Turbines prepared for the EPA by Energy
Nexus Group (Energy Nexus Group 2002), the amount of CO2 emitted is a function of both fuel
carbon content and system efficiency. The fuel carbon content of natural gas is 34 lbs
carbon/MMBtu; oil is 48 lbs carbon/MMBtu; and (ash-free) coal is 66 lbs carbon/MMBtu.
Carbon dioxide emissions from a typical simple gas turbines range from about 1,100 to 1,900
pounds per megawatt hour (lb/MWh). Assuming a mid-range emission rate of 1,500 lb/MWh, a
typical 250 MW plant may emit:
1,500 lb/MWh x 250 MW x 24 hours/day x 365.25 days/year x 1ton/2,000lb = 1.6 x 106 tpy.
While not considered a regulated pollutant in the ordinary sense of directly affecting public
health, emissions of carbon dioxide (CO2) are of concern due to its contribution to global
warming. Atmospheric warming occurs because solar radiation readily penetrates to the
surface of the planet but infrared (thermal) radiation from the surface is absorbed by the CO2
(and other polyatomic gases such as methane, unburned hydrocarbons, refrigerants, water
vapor, and volatile chemicals) in the atmosphere, with resultant increase in temperature of the
atmosphere.
Graphic 3-4. Typical Concentrations Resulting from 248-MW Power Station Emissions
Period

Concentration (µg/m3)

Allowed Limit (µg/m3)

1-hour

13.0

40,000

8-hour

9.1

10,000

Annual

0.74

100

24-hour

6.29

150

Annual

0.84

50

3-hour

1.3

1,300

24-hour

0.56

262

Annual

0.11

52

Acetaldehyde

Annual

0.0003

0.45

Ammonia

24-hour

7.92

100

Benzene

Annual

0.0009

0.12

Formaldehyde

Annual

0.0094

0.077

Pollutant
CO
NOx
PM10

SO2

Note:
Concentrations do not include background.
Source: Mint Farms Generating LLC 1999.

3.2.3.2.2

Mitigation

Construction-related fugitive emissions would be controlled through good construction practices
such as haul road watering, covering stockpiles, and rapid revegetation of disrupted areas.
Construction-related emissions and associated ambient concentrations would be low.
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All new CTs must meet NSPSs (continued in Title 40 of the Code of Federal Regulations [40
CFR] Part 60, Subpart GG, which establishes maximum emission standards). In addition,
NSPS specifies monitoring, recordkeeping, and reporting requirements. NSPS is a federally
mandated program administrated by Ecology.
The 248-MW River Road Generating Station is a single turbine fueled by natural gas. NOx
emissions are controlled by a low-NOx combustor operated in conjunction with a SCR unit. CO
emissions are controlled with an oxidation catalyst. The NOx and CO emission limits from
burning natural gas are 4 and 6 ppm, respectively. Particulate matter and SO2 emissions are
controlled by combustion of a clean-burning fuel. Similar BACT would apply to new plants
constructed under Ecology permitting. Because air emissions cause impacts on an air shed,
Procedural Alternatives 1 and 2 are likely to have similar impacts. Concentrating energy
development in the Overlay under Alternative 2 could have minor localized impacts to air
quality. The No Action Alternative could result in construction of fewer gas-fired power plants in
Klickitat County; however, energy demands will likely dictate the same overall number of plants
built in the region.
3.2.3.3

Biomass

3.2.3.3.1

Impacts

Construction-related fugitive emissions are similar in magnitude and duration to those for a gasfired generation station. A construction-related fugitive dust emission factor of 1.2 tons per acre
per month of activity (2.69 megagrams per hectare per month) is appropriate for a preliminary
emissions estimate (EPA 1995).
Biomass generally involves combustion of an organic fuel, and thus biomass generation causes
air emissions typically associated with combustion—NOX, CO, particulate matter, SO2,
greenhouse gases, and TAPs. These emissions are reduced by using available air emission
controls. Modern boilers can be constructed in low-NOX configurations. Processes that involve
the direct combustion of forest or agricultural projects have higher particulate matter emissions,
which may be controlled with bag houses or other control technologies.
The most likely biomass-fueled generator is a hog fuel boiler with a steam turbine. However, a
248-MW hog fuel boiler is unlikely. Power generation would be spread among a number of
sawmills, pulp mills, and other forest product operations in a cogeneration configuration. By
assuming that the emissions from multiple boilers would equal emissions from a single large
boiler, the biomass alternative can be compared to the other alternatives. Uncontrolled
emissions for a 248-MW hog fuel boiler and steam generator are presented in Graphic 3-5. The
emission estimates assume the following:
•

Thermal to mechanical efficiency is 38 percent.

•

Fuel is composed of bark and wet wood, with a moisture content of 50 percent.

•

The plant operates at full load for 365 days per year, 24 hours per day.

Common firing methods for large wood-fired boilers include spreader stoker and fluidized bed
combustion. Controls for particulate matter emissions for these units include cyclones, wet
scrubbers, electrostatic precipitators (ESP), fabric filters, or a combination of devices.
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Project-related ambient concentrations are difficult to estimate without more site-specific
information such as the area of the facility, stack height, wind conditions, and other
considerations. The air quality permitting process would ensure that emissions met all federal
and state regulations, and the associated ambient concentrations of criteria and toxic air
pollutants did not contribute to an exceedance of an air quality standard.
Graphic 3-5. Uncontrolled Emissions from a 248-MW Hog Fuel Boiler
Emission Factors
(lb/MM Btu) 1

Uncontrolled Emissions
(tpy)

CO

0.60

5,854

NOx

0.22

2,146

PM10

0.50

4,878

SO2

0.025

244

VOC

0.038

371

Acetaldehyde

8.30E-04

8.1

Benzene

4.30E-03

42

Ethylbenzene

3.10E-05

0.30

Formaldehyde

4.40E-03

43

Toluene

9.20E-04

9.0

Xylene

2.50E-05

0.24

195

1,902,449

Pollutant

CO2

Notes:
1) Emissions factors are in units of pounds (lb) per million (MM) British thermal units (Btu).
Source: EPA 1995, Tables 1.6-1, 1.6-2, 1.6-3.

3.2.3.3.2

Mitigation

Construction-related fugitive emissions would be controlled through standard control practices
and methods such as haul road watering, covering stockpiles, and rapid revegetation of
disrupted areas. Construction-related emissions and associated ambient concentrations would
be low.
A single large hog fuel boiler, sufficient to produce 248 MW of power, is unlikely. Multiple
smaller units would be built, probably as part of cogeneration facilities. Emission control
devices for state-of-the-art hog fuel boilers include cyclones, wet scrubbers, ESPs, fabric filters,
or a combination of devices. Total emissions would be reduced to meet all applicable federal
and state requirements. Resulting ambient concentrations of criteria and toxic air pollutants
would meet all air quality standards.
The impacts of the four alternatives would be similar to those discussed for natural gas-fired
power plants in Section 3.2.3.2.1
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3.2.3.4

Solar Energy

3.2.3.4.1

Impacts

Construction of the solar energy generators will generate fugitive emissions. The amount and
duration of these emissions will depend on the size of the facility and the duration of
construction. A construction-related fugitive dust emission factor of 1.2 tons per acre per month
of activity (2.69 megagrams per hectare per month) is appropriate for a preliminary emissions
estimate (EPA 1995).
Operation of the solar energy generators will not produce any air emissions.
3.2.3.4.2

Mitigation

Construction-related fugitive emissions would be controlled through standard construction
control practices and methods such as haul road watering, covering stockpiles, and rapid
revegetation of disrupted areas. Construction-related emissions and associated ambient
concentrations would be low.
Construction impacts would likely be the same under Procedural Alternatives 1 and 2. Any of
these alternatives could result in higher short-term impacts from construction because they
encourage more solar development compared to the No Action Alternative. However,
Procedural Alternatives 1 and 2 would have an overall net air quality benefit because fewer
combustion-based energy facilities would be needed in the region if solar energy development
is encouraged.

3.2.4 Impacts of Procedural Alternatives
Procedural Alternatives include Procedural Alternative 1 – Conditional Use Process, where
energy development would still be allowed outside the Overlay through a Conditional Use
process; and Procedural Alternative 2 – Exclusion Outside of Overlay, where energy
development would be excluded from areas located outside the boundaries of an Energy
Overlay.
3.2.4.1

Wind Power

Air quality impacts from wind power construction would likely be the same for both proposed
Procedural Alternatives. However, adopting either Procedural Alternative would likely increase
the overall number of wind projects compared to the No Action Alternative. This could have
increased short-term impacts during construction, but would lead to a net air quality benefit
because fewer fossil fuel- or biomass-fired plants would be needed in the region.
3.2.4.2

Gas-Fired Generation

Adopting Procedural Alternative 1 would allow some energy development outside the Overlay
under the Conditional Use process, but would not likely change the overall number of gas-fired
power generation plants within the air shed. Procedural Alternative 2 may concentrate energy
development within the southern portion of the County; however, because gas pipeline and
transmission infrastructures are more prevalent in the southern part of the County, gas-fired
generation is more likely to occur regardless of which alternative is adopted.
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3.2.4.3

Biomass

The same impacts of Procedural Alternatives 1 and 2 apply for biomass-fired thermal power
plants as identified above for gas-fired plants. However, operating or closed mill sites in the
northern portion of the county may have local fuel source and existing power transmission
infrastructure nearby that could use biomass for cogeneration or be converted to power
generation. Hence, Procedural Alternative 2 would allow for greater flexibility.
3.2.4.4

Solar Energy

Solar energy, like wind power, is not expected to have any long-term negative impact to air
quality. Developing solar energy facilities could help offset the need for additional combustion
generating capacity. Hence, allowing development outside the Overlay zone through
Procedural Alternative 1 could result in more solar development and less combustion
development, providing a positive impact on air quality.

3.2.5 Impacts of No-Action Alternative
In the absence of an energy Overlay, energy development would still be subject to SEPA
review, beginning with a SEPA checklist. The SEPA checklist requires responses to a series of
air quality questions. The SEPA checklist is submitted to the lead review agency along with
other relevant permit application documents. The lead SEPA agency could require additional
information or mitigation through a mitigated determination of non-significance, or may require a
full impact analysis. Non-PSD projects may have to address visibility degradation, acid
deposition, and cumulative effects as part of the SEPA process.
Because energy demand drives the need for construction of energy facilities and resource and
infrastructure availability drive siting, the total number of regional energy development projects
is likely to be the same whether or not an energy Overlay is implemented in Klickitat County.
However, the density of energy projects within the County would likely increase as a result of
the Overlay.

3.2.6 Cumulative Impacts
This section addresses the potential cumulative impacts of the proposed Overlay. The EIS
assumes that the proposed Overlay would not increase the overall number of thermal energy
projects in the regional air shed, but could result in concentrating projects within Klickitat
County. The Overlay may actually encourage more wind power projects in the region than
would otherwise be constructed because it provides more certainty in the permitting process.
For the purpose of the cumulative impact analysis, the following analysis assumes that seven
250 MW or five 350 MW natural gas thermal projects, two 50 MW biomass projects, and four
wind power projects totaling 1,000 MW would be constructed in the County as a result of the
Overlay, approximately double the number of projects that would occur in the County without an
Overlay. Because the number of total regional thermal power projects is not likely to increase
and the number of wind projects may increase through implementation of the Overlay, the
number of thermal plants needed in the region may decrease, resulting in a net reduction of
cumulative impacts to air quality.
3.2.6.1

Current Conditions

Currently, the primary sources of air emissions in Klickitat County are agriculture, vehicles,
industries, and wood stoves and fireplaces. Klickitat emissions, extracted data is from Ecology
emissions inventory.
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Graphic 3-6. Klickitat County Emissions for 2002
Emissions (tpy)
Source Category

CO2 (a)

PM10

SO2

NOx

VOC

Consumer Solvents

62

Architectural Surface Coating

25

Prescribed Burning

6,800

328

Residential Trash Burning

50

14

Residential Yard Waste Burning

40

2

Woodstoves/Fireplaces

2,200

121

Biogenic

0
2

(b)

Agricultural Tilling

1,726

Paved Road Dust

256

Unpaved Road Dust

1,264

Locomotives

500

Ships

CO

186

2,706

3

19

2

17

16

409

895

502

26,194

4,005

80

214

1

53

131

1,919

15

244

669

Onroad Mobile Sources

25,000

21

26

935

730

10,005

Other Nonroad
Equipment/Vehicles

20,000

39

42

284

409

1,972

Point Sources

22,000

155

72

128

103

2,169

Total

76,590

3,993

517

4,454

28,204

22,002

Notes:
(a) CO2 emissions estimated from CO emissions, excluding biogenic sources.
(b) Biogenic emissions estimated by U.S. EPA. (ftp://ftp.epa.gov/EmisInventory/prelim2002nei/biogenic/)
Source: Ecology 2004, EPA 2004

Air pollutant concentrations in the Klickitat County air shed are below the AAQS. Air quality
measurements are taken at different locations within the air shed. Ecology measures PM10
concentrations in Kennewick and Yakima, CO in Yakima, ozone in Wishram, NO2 in Vancouver,
and SO2 in Tacoma. The Oregon Department of Environmental Quality measures PM2.5 at The
Dalles and SO2 in Portland. Portland does not measure 1-hour SO2 concentrations for
comparison with the Ecology standard. The most recently available measured air pollutant
concentrations are summarized in Graphic 3-7.
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Graphic 3-7. Representative Background Air Quality Concentrations in Regional Air
Shed
Pollutant

Location

CO

Yakima

Ozone

Wishram

NO2

Vancouver

PM10

Kennewick

PM2.5

The Dalles

SO2

Tacoma
Portland

Period

Concentration 1

Air Quality
Standard

Percent of Air
Quality Standard

1-hour

8.0 ppm

35 ppm

23

8-hour

5.1 ppm

9 ppm

57

1-hour

0.078 ppm

0.125 ppm

62

8-hour

0.063 ppm

0.08 ppm

79

Annual

0.012 ppm

0.053 ppm

23

3

24-hour

3

90 µg/m

150 µg/m

60

Annual

18 µg/m3

50 µg/m3

36

24-hour

3

30 µg/m

3

65 µg/m

46

Annual

9.9 µg/m3

15 µg/m3

66

1-hour

0.185 ppm

0.40 ppm

46

3-hour

0.061 ppm

0.50 ppm

12

24-hour

0.031 ppm

0.10 ppm

31

Annual

0.007 ppm

0.02 ppm

35

Source: Oregon Department of Environmental Quality (DEQ) 2001; Ecology 1998.

3.2.6.2

Cumulative Impacts to Air Quality

It is difficult to evaluate cumulative emissions from multiple power plants without project-specific
information, including data on the location of the units, emissions rates, stack dimensions,
meteorological conditions, and the effects of building-induced turbulence and terrain. State air
permitting regulations require a cumulative impact analysis as part of facility air permitting. A
preliminary cumulative impact analysis might multiply the impacts of one power plant by the
number of projects proposed. This worst-case approach is adapted below. Up to seven 250
MW or five 350 MW power stations are assumed to be located in such a way that their plumes
merge within the same air shed.
To assess worst-case potential impacts, emissions from a representative 248-MW power plant
(Goldendale Energy project) were multiplied by seven and the total emissions were compared to
the Klickitat County and Washington State emissions inventory. The percent increase in
emissions resulting from seven power plants is presented in Graphic 3-8, with nitrogen oxides
(NOx) representing the largest percent increase.
Cumulative air quality concentrations resulting from multiple power stations also represent an
issue of concern. Although this aspect of the analysis is more dependent on project-specific
data, a preliminary evaluation can be made by assuming that the location of maximum ambient
concentrations is identical for all seven plants. The maximum concentrations predicted for the
typical 248-MW power station are multiplied by seven and the results are compared to the
AAQS (Graphic 3-9). The largest increases for criteria air pollutants above background levels
are for NOx, SO2, and PM10, but concentrations resulting from the seven power plants would still
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be below AAQS. The approach here ignores local topographic influences and reduced
concentrations obtained by spatial separation of the sources.
Each of the power plants would need a NOC permit from Ecology. However, because of the
nature of the project and the proximity of the area to the CRGNSA, additional air quality
analyses would likely be required during the permitting process. Cumulative acid deposition
and visibility degradation impacts to the Class I areas and visibility degradation in the CRGNSA
would be addressed as part of a SEPA or EIS process. The impact analysis would likely require
sophisticated three-dimensional air dispersion modeling.

Graphic 3-8. Cumulative Emissions from Seven Typical Power Plants
Current Emissions Inventory
Pollutant

Total Emissions
from Seven
Identical Power
Plants
(tpy)

Klickitat
County

Washington
State

(tpy)

(tpy)

567
684
576
77
74

33,008
2,116
6,549
654
20,302

2,817,665
360,531
263,879
68,835
404,218

CO
NOx
PM10
SO2
VOC

Pollutant
CO
NOx
PM10
SO2

Ammonia
Formaldehyde

Percent Increase Resulting
from Power Plant Emissions
Klickitat
Washington
County
State

1.7
32.0
8.8
12.0
0.36

Total Concentrations
For Seven Power
Plants

Total
Concentration
Plus Background

(µg/m3)
91
64
5
44
6
9
4
1
55
0.0067

(µg/m3)
9,248
5,901
28
134
24
169
85
19
55
0.0066

Period
1-hour
8-hour
Annual
24-hour
Annual
3-hour
24-hour
Annual
24-hour
Annual

0.02
0.19
0.22
0.11
0.02
Total Concentration
Plus Background as
a Percent of
Standard
23
59
28
90
48
13
33
37
56
9

Carbon dioxide is the principal greenhouse gas emitted by thermal power plants. Carbon
dioxide is a natural component of the atmosphere, comprising about 0.033 percent of all
atmospheric gasses. Greenhouse gasses have a global, rather than regional effect, and should
be considered in terms of total global emissions. Assuming up to seven 250 MW gas turbine
plants are constructed in the county, the resulting CO2 emissions would be approximately 1.14 x
107 tpy.
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According to Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 – 2001 (EPA 2003),
total U.S. greenhouse gas emissions were 6,936.2 teragrams (7.646 109 tons) of carbon dioxide
equivalents in 2001. The emissions from seven typical simple gas turbines would represent
about 0.15 percent of the total U.S. CO2 emissions.
Because of their relatively high efficiency and reliance on natural gas as the primary fuel, gas
turbines emit substantially less carbon dioxide (CO2) per kilowatt-hour (kWh) generated than
any other fossil technology in general commercial use.

3.3

Noise

Noise is unwanted sound that interferes with normal activities of humans and the natural
environment. Ecology regulates noise levels according to the property classification (residential,
commercial, or industrial) and time of day. Project-generated noise, when added to the existing
background noise, should not exceed permissible environmental noise levels.
Noise is measured in decibels (dB), a logarithmic ratio between pressure caused by a given
sound and the standard sound pressure. The human ear is not equally sensitive to all
frequencies in the sound spectrum. Thus, it is standard to represent sound levels using the
A-weighted scale (dBA) corresponding to the range and characteristics most consistent with the
way humans perceive sounds. Typical sound levels are outlined in Graphic 3-9.
GRAPHIC 3-9. TYPICAL SOUND LEVELS
Sound Source
Soft whisper
Library
Normal conversation
Busy traffic
Heavy truck
Construction noise
Jet takeoff

Distance from
Source (feet)
16
3
49
10
197

Sound Level
(dBA)
30
40
60
70
90
110
120

Source: Lipscomb and Taylor 1978.

Because sounds vary with time, the equivalent average sound level (Leq) is used to represent
the acoustical energy equivalent of the fluctuating sound over a specific period. The Leq is the
sound level of a steady non-varying noise that is equivalent in total acoustic energy to the noise
level of time-varying noise. The Leq represents an average acoustic energy for the
measurement.
The most restrictive noise standard is for nighttime residential sites (50 dBA from industrial
sources), when people are trying to sleep and are most sensitive to noise. The Ecology noise
limits are presented in Graphic 3-10.
A noise analysis may be required for projects likely to have significant noise impacts. An
analysis typically includes the following steps:
•

Measure background nighttime noise levels at residences during calm wind conditions.

•

Obtain sound power levels for proposed equipment.
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•

Model the sound power levels using a noise model that accounts for barriers and terrain
and vegetative attenuation.

•

Add predicted noise levels to background levels.

•

Compare the total sound levels to Ecology standards and EPA guidelines.

Graphic 3-10. Ecology Noise Regulations

Noise Source
Residential
Commercial
Industrial

Maximum Permissible Receiver Environmental Noise Levels (dBA)
Residential
Commercial
Industrial
All Hours
All Hours
Day
Night (1)
55
45
57
60
57
47
60
65
60
50
65
70

Note:
(1) Between the hours of 10 p.m. and 7 a.m., noise limitations for residential receiving properties are reduced by 10
dBA.
Source: Washington Administration Code (WAC) 173-60.

3.3.1 Study Methodology
Noise is a concern to people living near potential energy development sites. WAC 173-60
establishes maximum permissible environmental noise levels resulting from operation of new
facilities. Total (background plus project) noise levels must be below Ecology stipulated levels.
New noise sources at rural locations cannot produce nighttime (10 p.m. to 7 a.m.) levels that
exceed 50 dBA at the receiving site.
A number of power plants have been recently proposed, permitted, and constructed in the
Pacific Northwest. The proposals have included noise evaluations for combustion turbines and
wind turbines. These projects incorporate different designs from the equipment that may be
proposed for Klickitat County. The impacts of these permitted and constructed power plants will
differ from impacts resulting from Klickitat County projects because of location of residences
surrounding the facility, the presence of terrain and other barriers, the noise power levels of
source equipment, and other design and environmental factors. However, these existing
projects provide an indication of the magnitude of impacts from similar projects.
The noise evaluation adapted in this study summarizes the impacts of similar sized projects in
the Pacific Northwest. The projects evaluated include the following:
•

The Satsop Combustion Turbine Unit 1, located in Grays County, Washington, is a 245MW combustion turbine with HRSG.

•

Two 230-MW gas-fired combustion turbines are planned for the Chehalis Power Project.

•

The Condon Wind Project Gilliam County, Oregon. The project currently generates 49.8
MW of power.

Up to 494 MW are proposed for the Maiden Wind Farm, located north of the cities of Sunnyside
and Prosser (Yakima and Benton Counties), Washington.
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3.3.2 Affected Environment
Based on background measurements conducted for similar projects, noise levels in Klickitat
County are likely between 30 and 40 dBA. Exceptions include areas near major roads,
population centers, and industrial areas. Background noise levels will be higher near natural
features such as streams and waterfalls.

3.3.3 Regulatory Framework
Noise levels are regulated by Ecology through Washington Administration Code (WAC) 173-60.

3.3.4 Impacts Due to Geographic Location of Overlay
3.3.4.1

Wind

3.3.4.1.1

Impacts

Residences surrounding wind farms would experience construction-related noise levels typical
of construction projects. Construction noise may be audible but could be limited through
individual permitting requirements by limiting construction periods to daylight hours.
Wind turbines are sources of noise, and each model would have a specific noise signature. For
example, the turbines proposed for the Stateline Wind Project were warranted by the
manufacturer not to exceed a sound power level of 104 dBA with a wind speed of 26
feet/second (18 mph). This is equivalent to a sound level of about 72 dBA at 50 feet from the
turbine (Walla Walla County 2000). Actual noise impacts will depend on the wind turbine model,
the configuration of multiple towers, wind environment, distance to nearest residences, and the
presence of acoustic barriers.
The Condon Wind Project is a two-phase wind farm constructed in Gilliam County, Oregon.
Phase 1 began operation June 2001 and uses 41 600-kW turbines for a total capacity of about
24.6 MW. Phase 2 began in June 2002 and uses 42 wind turbines to yield another 25.2 MW.
The existing noise environment of the area is typical for rural areas. Noise sources include farm
machinery, vehicles on local roads, wildlife, and wind. Background Leq, measured during windy
conditions at 12 locations near residences and along roads, varied from 40 to 60 dBA (BPA
2001). Wind turbine noise levels were modeled with a point source propagation model to
predict total noise levels at each measurement location. The model used a line-of-sight analysis
technique that did not account for additional attenuation resulting from topographic or vegetative
barriers. Predicted noise levels ranged from less than 20 to 49 dBA. Impacts at one
measurement location were considered low (less than 3 dBA above background), and one was
considered moderate (greater than 3 dBA above background).
Up to 494 MW are proposed for the Maiden Wind Farm, located north of the cities of Sunnyside
and Prosser (Yakima and Benton Counties), Washington. The project would employ either 549
900-kW or 247 2,000-kW wind turbines (BPA and Benton County 2002). A noise analysis
concluded that nighttime noise levels would increase over existing conditions (21 to 31 dBA) at
five residences. Nighttime noise levels at one residence would exceed the WAC standard.
The potential impacts from wind energy development in the Limited Geographic Alternative
would be no different than the Geographic Alternative.
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3.3.4.1.2

Mitigation

Mitigation measures for construction noise would be the same as those for the gas-fired
generation projects listed below.
Noise mitigation for wind turbines could be based on an acoustical analysis of the final project
design, using noise level data for the actual turbine, size and layout. The intent of the analysis
is to demonstrate compliance with the WAC noise criteria and any additional criteria established
by Klickitat County. Additional noise mitigation may require setbacks for the wind turbines.
3.3.4.2

Gas-Fired Generation

3.3.4.2.1

Impacts

Construction noise levels would vary widely, depending on specific equipment being operated.
Temporary construction activities are excluded from Ecology noise ordinances (WAC 173-60)
except within Class 1 (residential) areas between 10:00 p.m. and 7:00 a.m.
The Combustion Turbine Unit 1, located in Grays County, Washington, is a 245-MW combustion
turbine with HRSG and backup fuel oil (BPA 1995a). Residential locations surrounding the site
experience nighttime background noise levels (Leq) of 34 to 36 dBA. Leq levels measured at
industrial sites near the Satsop Plant are 34 to 42 dBA. Sound power levels by octave band for
the HRSG, stack, inlet system, generator building, cooling tower, transformers, and feed pumps
were modeled to estimate project noise levels. The model accounted for barriers, atmospheric
attenuation, excess attenuation resulting from vegetation and terrain, and predicted noise levels
at the measurement sites for weather conditions typical of calm summertime nights. Predicted
nighttime noise levels, including background, were from 37 to 39 dBA for residential locations
and 61 to 65 dBA for industrial locations. Nighttime noise levels at residential locations were
predicted to increase by up to 5 dBA.
Two 230-MW gas-fired combustion turbines are planned for the Chehalis Power Project (BPA
1995b). Background Leq noise levels measured in the vicinity of the plant site were 40 to 58
dBA. Background noise levels at industrial locations were 44 to 49 dBA. The proposed site is
near Interstate 5; background noise measurements were higher than expected for rural
locations. A noise model predicted noise levels resulting from the Chehalis Power Project
equipment. The CT facility would not be audible above background levels at all residential
locations. The project would be heard above background noise levels at only one industrial
location.
Noise from an operating CCCT facility would emanate from the stack, HTSG, combustion
turbine air inlet system, generation building, cooling tower, transformers, and pumps. Projectrelated noise levels are predicted from sound power levels of source equipment using a noise
model. The modeling accounts for barriers, atmospheric attenuation, excess attenuation
resulting from vegetation, and other source considerations. Typical sound power levels for a
230- to 245-MW CCCT are illustrated in Graphic 3-11.

Klickitat County Energy Overlay FEIS

Page 3-19

Graphic 3-11. Typical Sound Power Levels for CCCT
Source
Stack Outlet
HRSG Casing
Turbine Building
Cooling Tower
Turbine Inlet Filter
Electrical Transformer
Natural Gas Reducing Station

Sound Power Level
(dBA)
101
113
90
105
108
88
95

Source: Summarized from BPA 1995.

Potential impacts from noise associated with gas-fired energy development would be restricted
to areas close to adequate water resources and near existing gas pipelines under the Limited
Geographic Alternative.
3.3.4.2.2

Mitigation

The following noise abatement measures could be included in the Overlay Ordinance to mitigate
construction noise impacts:
•

Construction will not be performed within 1,000 feet (305 meters) of an occupied
dwelling on Sundays, legal holidays, or between 10 p.m. and 6 a.m. on other days.

•

All construction equipment will have noise control devices no less effective than those
provided on the original equipment. Equipment will not be operated with unmuffled
exhaust systems.

•

Pile driving or blasting operations, if required, will not be performed within 3,000 feet
(914 meters) of an occupied dwelling on Sundays, legal holidays, or between 8 p.m. and
8 a.m. on other days

•

Sound levels at the project boundaries could be kept to levels below the maximum levels
for the adjacent properties based on state noise abatement regulations

•

Possibly require noise reduction measure during construction including turning off idling
equipment, use of the quietest effective back up alarms.

The developer may undertake a combination of noise mitigation measures to comply with
applicable noise limits. Potential mitigation measures include the following:
•

Locate major noise sources inside acoustically treated buildings.

•

Install acoustically absorptive silencers on the combustion turbine air inlet system,
enclosure ventilation system, and emergency relief valves.

•

Line or baffle the base of the exhaust stack.

•

Install acoustically absorptive insulation in the duct walls of the combustion turbine inlet
air and exhaust systems.
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•

Install a noise barrier along the top edge of the cooling tower to absorb noise from the
fans and cascading water.

3.3.4.3

Biomass

3.3.4.3.1

Impacts

Construction and operational noise impacts would be less than those described for the gas-fired
alternative (Section 3.3.4.2.1). Because development of the biomass alternative would proceed
with construction of several smaller facilities, the noise environment of any single unit would be
less than construction and operation of one large unit.
Noise sources include fuel-handling equipment, the boiler and steam generator, control devices,
and the stacks. Because the power rating of individual units would be smaller than single-unit
CTs, noise power levels of the equipment would be less than equipment associated with a CT.
Additional fuel-handling equipment would contribute to the noise environment.
Potential impacts from noise associated with biomass facilities would be less under the Limited
Geographic Alternative because the available area for development is restricted to the White
Salmon-Bingen area which is already developed with commercial activity.
3.3.4.3.2

Mitigation

Noise mitigation, using standard practices and methods, would be similar to those described for
the gas-fired alternative (Section 3.3.4.2.2).
3.3.4.4

Solar Energy

3.3.4.4.1

Impacts

Residences surrounding solar facilities would experience construction-related noise levels
typical of construction projects. Construction noise would be audible and would be exempt from
noise limits during daylight hours when construction would take place.
Potential impacts from solar energy development under the Limited Geographic Alternative
would be the same as the Geographic Alternative.
3.3.4.4.2

Mitigation

Mitigation measures for construction noise would be the same as those for gas-fired generation
projects (Section 3.3.4.2.2).

3.3.5 Impacts of Procedural Alternatives
In general, noise impacts are additive but dissipate inversely with distance. Excluding energy
development outside the Overlay may have an additive effect if projects are developed within
proximity of each other within the Overlay.
3.3.5.1

Wind Power

Under Procedural Alternatives 1 and 2, energy facility development may be encouraged to
concentrate in areas where noise could affect more people than dispersed facility development
expected under the No Action Alternative.
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3.3.5.2

Gas-Fired Generation

Procedural Alternative impacts for biomass energy projects would be similar to those from wind
power generation.
3.3.5.3

Biomass

Procedural Alternative impacts for biomass energy projects would be similar to those from wind
power generation.
3.3.5.4

Solar Energy

Noise impacts from solar energy projects after construction are minimal and would not differ
between the two Procedural Alternatives.

3.3.6 Impacts of No Action Alternative
The No Action Alternative has the potential to allow siting of energy projects in areas of higher
impact (i.e., rural residential where background levels are low).

3.3.7 Cumulative Impacts
As discussed above, noise impacts are additive. Energy projects developed in proximity to
each other would have a higher cumulative impact.

3.4

Vegetation and Wildlife

This section discusses potential impacts from energy development to ecological habitats and
individual plant and animal species located within Klickitat County. Habitats included in the
proposed project range in type and quality from undisturbed, free-flowing rivers that may host
endangered salmonids, to rangeland, agricultural lands, and cities.

3.4.1 Study Methodology
This EIS relies principally upon published information about habitat and species present within
Klickitat County. In addition to available information about regional bird use and migration in the
County, and birds that are susceptible to impacts from wind energy turbines, a special study of
avian species within the County was commissioned for the EIS. This study is discussed in
greater detail below.
Much of the habitat and species data available for the County stems from protection efforts for
species or habitats threatened in some way. Before explaining the study methodology, it is
important to define regulatory terms used for habitat and species protection. A number of terms
associated with federal and state species protection regulations are used throughout this
section. Collectively, species that are listed or candidates for Federal Endangered or
Threatened status or species listed as Washington State Species of Concern are termed
“Special Status Species.” The terms from state and federal regulations used in this EIS are
defined below.

3.4.2 General Regulatory Framework
Rare and endangered plants and animals are protected by complementary federal, state, and
county regulations. The principal federal program potentially applicable to any species is the
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Endangered Species Act. This act provides a means to list and protect, manage, and delist
species that fall into several categories that reflect their status as described below.
3.4.2.1

Federal Terms

Candidate Species - Candidate species include those plants and animals that have been
studied and that the United States Fish and Wildlife Service (USFWS) has concluded should be
proposed for addition to the Federal endangered and threatened species list. These species
were formerly termed Category 1 candidate species. From the February 28, 1996 Federal
Register, page 7597: "those species for which the Service has on file sufficient information on
biological vulnerability and threat(s) to support issuance of a proposed rule to list but issuance
of the proposed rule is precluded."
Endangered Species Act of 1973, as amended - Federal legislation intended to provide a
means for conserving the ecosystems upon which endangered and threatened species depend
and programs to conserve those species, thus preventing extinction of native plants and
animals.
Listed species - A species, subspecies, or distinct vertebrate population segment that has
been added to the Federal Lists of Endangered and Threatened Wildlife and Plants as they
appear in 50 CFR 17.11 and 17.12.
Listing - The formal process through which the Service adds species to the Federal List of
Endangered and Threatened Wildlife and Plants.
Species - From Section 3(15) of the Federal Endangered Species Act: "The term 'species'
includes any subspecies of fish or wildlife or plants, and any distinct population segment of any
species of vertebrate fish or wildlife which interbreeds when mature." Species include a
population of individuals that are more or less alike and can breed and produce fertile offspring
under natural conditions.
Species of Concern - "Species of concern" is an informal term that refers to those species that
USFWS Region 3 believes may need concentrated conservation actions. Such conservation
actions vary depending on the health of the populations and degree and types of threats. At
one extreme, a species may require only periodic monitoring of populations and threats to the
species and its habitat. At the other extreme, a species may require listing as a Federal
threatened or endangered species. Species of concern receive no legal protection, and the use
of the term does not mean that the species will eventually be proposed for listing as a
threatened or endangered species.
Take - From Section 3(18) of the Federal Endangered Species Act: "The term 'take' means to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage
in any such conduct."
Threatened - The classification assigned to an animal or plant likely to become endangered
within the foreseeable future throughout all or a significant portion of its range.
Propose - The formal process of publishing a proposed Federal regulation in the Federal
Register and establishing a comment period for public input into the decision-making process.
Plants and animals must be proposed for listing as threatened or endangered species, and the
resulting public comments must be analyzed before the Service can make a final decision.

Klickitat County Energy Overlay FEIS

Page 3-23

FEDERAL LISTINGS IN THE WASHINGTON NATURAL HERITAGE PROGRAM
GEOGRAPHIC INFORMATION SYSTEM WNHP GIS DATA SET INCLUDE:

LE

Listed Endangered. Any taxon in danger of extinction throughout all or a significant
portion of its range and has been formally listed as such in the Federal Register
pursuant to the Federal Endangered Species Act.

LT

Listed Threatened. Any taxon likely to become endangered within the foreseeable future
throughout all or a significant portion of its range and has been formally listed as such in
the Federal Register pursuant to the Federal Endangered Species Act.

PE

Proposed Endangered. Any taxon in danger of extinction throughout all or a significant
portion of its range and has been proposed for listing as such in the Federal Register
pursuant to the Federal Endangered Species Act.

PT

Proposed Threatened. Any taxon likely to become endangered within the foreseeable
future throughout all or a significant portion of its range and has been proposed for listing
as such on the Federal Register pursuant to the Federal Endangered Species Act.

C

Candidate. Taxon for which the USFWS has on file sufficient information on biological
vulnerability and threat(s) to support proposals to list it as an endangered or threatened
species.

SC

Species of Concern. Unofficial status for a taxon of conservation concern but for which
the USFWS does not have sufficient information to support proposals to list it as
endangered or threatened.

There are other species-specific federal protection programs that may apply, such as the
migratory bird protection treaty ratified by the United States, the Marine Mammal Protection act,
and others, which are discussed under the relevant sections that follow.
3.4.2.2

Washington State Regulations

In addition to federally listed species, the Washington State Department of Fish and Wildlife
(WDFW) protects other rare or otherwise at-risk species and assemblages of species. State
protection is implemented through listings and rankings. These listings include the following
categories:
State Endangered Species – Any wildlife species native to the state of Washington that is
seriously threatened with extinction throughout all or a significant portion of its range within the
state (WAC 232-12-297, Section 2.4).
State Threatened Species – Any wildlife species native to the state of Washington that is likely
to become an endangered species within the foreseeable future throughout a significant portion
of its range within the state without cooperative management or removal of threats (WAC
232-12-297, Section 2.5).
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State Species of Concern – Those species listed as State Endangered, State Threatened,
State Sensitive, or State Candidate, as well as species listed or proposed for listing by the
USFWS or the National Marine Fisheries Service.
State Sensitive Species – Any wildlife species native to the state of Washington that is
vulnerable or declining and is likely to become endangered or threatened throughout a
significant portion of its range within the state without cooperative management or removal of
threats (WAC 232-12-297, Section 2.6).
Watch – A plant taxon that is more abundant and/or less threatened in Washington than
previously assumed.
Status listings in the Priority Habitat Species database include:
E

Endangered. In danger of becoming extinct or extirpated from Washington within the
foreseeable future if factors contributing to its decline continue. Populations of this
taxon are at critically low levels, or its habitats have been degraded or depleted to a
significant degree.

T

Threatened. Likely to become Endangered in Washington within the foreseeable
future if factors contributing to its population decline or habitat degradation or loss
continues.

S

Sensitive. Vulnerable or declining and could become Endangered or Threatened in
the state without active management or removal of threats.

X

Extirpated. Considered to be possibly extinct or extirpated from Washington based
on recent field searches. A taxon listed as Extirpated may be a high priority for field
investigations and, if found, would be assigned another value.

R1

Review Group 1. Vascular plant species of potential concern, but for which no status
has yet been assigned. This taxon needs additional field studies before a status can
be assigned.

R2

Review Group 2. Vascular plant species of potential concern, but for which no status
has yet been assigned. This taxon has unresolved taxonomic questions.

P1

Priority 1. Non-vascular plant species needing conservation action.

P2

Priority 2. Non-vascular plant species needing more field work.

W

Watch. A plant taxon that is more abundant and/or less threatened in Washington
than previously thought. This taxon is no longer a focus of conservation concern.

C

Candidate. Candidate animal that will be reviewed for possible listing as Endangered,
Threatened, or Sensitive. Sufficient evidence exists to suggest that its status may
meet the listing criteria.

MNL

Monitor/Not Listed. Animal taxon of potential concern in some areas of state, but for
which no official status has yet been assigned. This taxon needs additional field work
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before a status can be assigned. Populations in some areas of Washington do not
have ”monitor” status.
State rank characterizes the relative rarity or endangerment within the state of Washington.
Factors including, but not limited to, a number of known occurrences are considered when
assigning a rank. Two codes together represent an inexact range (e.g., S1S2) or different ranks
for breeding and non-breeding populations (e.g., S1B, S3N). Values and their definitions are
provided below.
S1 = Critically imperiled in the state because of extreme rarity or other factors making it
especially vulnerable to extirpation from the state. (Typically five or fewer occurrences or very
few remaining individuals or acres.)
S2 = Imperiled in the state because of rarity or other factors making it very vulnerable to
extirpation from the state. (Typically 6 to 20 occurrences or few remaining individuals or acres.)
S3 = Rare or uncommon in the state. (Typically 21 to 100 occurrences.)
S4 = Widespread, abundant, and apparently secure in state, with many occurrences, but the
taxon is of long-term concern. (Usually more than 100 occurrences.)
S5 = Demonstrably widespread, abundant, and secure in the state; believed to be
ineradicable under present conditions.
SH = Historical occurrences only are known, perhaps not verified in the past 20 years, but the
taxon is suspected to still exist in the state.
SP = Potential for occurrence of the taxon in the state but no occurrences have been reported.
SR = Reported in the state but without persuasive documentation to provide a basis for either
accepting or rejecting the report (e.g., misidentified specimen).
SRF = Reported falsely in the state but the error persists in the literature.
SU = Uncertain. Possibly in peril in the state, but status is uncertain. More information is need.
SX = Believed to be extirpated from the state with little likelihood that it will be rediscovered.
S? = Not yet ranked. Sufficient time and effort have not yet been devoted to ranking this
taxon.
3.4.2.3

County Critical Areas Ordinance

Klickitat County has adopted a Critical Areas Ordinance (CAO) that includes provisions to
protect sensitive habitats and species. The CAO includes protection of wetlands and Critical
Fish/Wildlife Habitat Conservation Areas. The Critical Fish/Wildlife habitat Conservation Areas
portion of the CAO (Chapter IV) provides standards for classification and designation of critical
fish/wildlife habitat conservation areas; and guidance for protecting those critical fish/wildlife
habitat conservation areas. The County also adopted a Shoreline Management Plan in 1996
that is consistent with state shoreline regulations that protect riparian areas.
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3.4.3 Data Sources
The primary sources of habitat information used in this assessment are described below. These
data were used as a starting point to assess potential impacts on a regional scale and evaluate
the need for additional site-specific information. The quality of the published habitat and
species data is limited by the fact that some observations may be very old or based on
non-peer-reviewed or unconfirmed sightings. Furthermore, the preparers of the EIS recognize
that the surveys used to compile the databases were by no means complete or comprehensive.
The drawbacks of each data source are discussed further below.
USFWS National Wetland Inventory (NWI) Maps. The NWI is an ongoing wetland mapping
effort that primarily uses aerial photographs to identify and categorize wetlands. The maps are
based on United States Geological Survey (USGS) 7.5-minute topographic maps. Because of
the scale and interpretation limitations of aerial photographs, smaller wetlands are occasionally
omitted from the NWI maps, and wetlands may be misclassified. The shortcomings of the NWI
maps are compensated by using other data sources (primarily Washington State Priority Habitat
Maps) and recommending site-specific studies in the wetlands mitigation discussions below
(Section 3.4.5.2.8). The EIS used digital NWI maps of Klickitat County to locate wetlands within
the proposed Overlay.
USFWS Federally Listed Endangered or Threatened Species as published in the Endangered
and Threatened Wildlife and Plants (50 CFR 17.11 and 17.12, December 1999, updated to
2003 list). USFWS currently lists 31 animal and 10 plant species in Washington State as
Endangered or Threatened. Of these, four animals and none of the threatened or endangered
plants are known to occur in Klickitat County (although 10 species of concern and one
candidate species do occur in the County). These located sightings are confirmed or peer
reviewed and are considered generally reliable. However, the locations and mapping are not
complete. The Threatened and Endangered species information gap has been reduced by
using state databases and recommending site-specific studies as mitigation measures.
WDFW Priority Habitat and Species (PHS) database. The PHS Program provides information
on important fish, wildlife, and habitat resources in Washington. The PHS focuses on habitat,
rather than distinct species sightings. Initiated in 1989, the PHS Program serves as the
backbone of WDFW's approach to conserving fish and wildlife. The PHS database is a catalog
of habitats and species considered by WDFW a priority for conservation and management.
Priority species include State Endangered, Threatened, Sensitive, and Candidate species;
animal aggregations considered vulnerable; and those species of recreational, commercial, or
tribal importance that are vulnerable. Priority habitats are those habitat types or elements with
unique or significant value to a diverse assemblage of species. A priority habitat may consist of
a unique vegetation type or dominant plant species, a described successional stage, or a
specific structural element. Priority habitat maps include federal and state mapped wetlands
and riparian zones. However, the data is not necessarily accurate on a site specific basis
because it is general in nature and site specific studies are recommended.
Kennedy/Jenks Consultants obtained current priority habitat database information for Klickitat
County in GIS format. Because the database contains confidential information on the habitats
of many Special Status Species, Kennedy/Jenks Consultants and Klickitat County signed an
agreement with WDFW to use the data but not to disclose any information in detail. To avoid
disclosing site-specific locations of Special Status Species in this EIS, only coarse-scale maps
(where point location symbols cover about 5 square miles), or maps that blend sufficient other
data that specific habitats cannot be pinpointed, are included in the public version of the EIS.
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Washington State Natural Heritage Database. The Washington Natural Heritage Program
(WNHP) is administered by the Asset Management and Protection Division of the Washington
Department of Natural Resources. Through referrals and field inventories, the WHNP staff
collect information about the components of natural diversity in Washington. This includes rare
plant and animal species and terrestrial and aquatic ecosystems. Data on the existence,
characteristics, numbers, condition, status, location, and distribution of the various elements of
natural diversity are entered into the program's GIS databases, the WNHP Information System.
Data from the information system are used in a variety of ways such as:
•

For resource management by government agencies, consulting firms, researchers, and
conservation groups.

•

To identify areas that warrant special management for their natural features.

•

By landowners to voluntarily protect important elements of Washington's natural
heritage.

Examples of information use include fiber optic cable routing; highway, pipeline, and trail
placement; land development; natural area identification; timber sales; and housing.
These databases are regularly updated through field surveys, literature searches, review of
museum and herbarium collections, and communication with other scientific and natural
resource organizations. Because the sighting data come from a variety of sources, and
because the data collection is not systematic, a possibility exists for false positives and
negatives in the database. These data shortcomings are addressed through use of other
complementary databases, and by recommending site-specific data gathering requirements in
the Overlay Ordinance.
County-Specific Avian Study. Because birds (Aves) are capable of flight and are highly mobile
(large range of migratory), they are of special concern for potential impacts from energy
development, especially wind turbines. Impacts to flying animals from early wind farm projects
such as the facility in Altamont, California suggest the potential for detrimental impacts to these
species. Because of this concern in Klickitat County, the County sponsored a county-specific
study to address these concerns. Western Eco-Systems Technology, Inc. (WEST) located in
Cheyenne, Wyoming, conducted literature reviews and site-specific nest surveys and statistical
counts to assess avian habits in Klickitat County. The complete study report is provided in
Appendix A of this EIS. WEST also conducted a literature review and analysis of the potential
for bat impacts from wind power development in the County.
WEST has conducted a wide variety of wildlife studies on wind energy facilities in Wyoming,
Minnesota, Washington, Oregon, and California, including raptor surveys, passerine surveys,
mountain plover surveys, raptor nest surveys, and owl surveys. WEST is a recognized expert in
assessing the effects of wind turbines on flying animals.
3.4.3.1

Impact Analysis Methods

The EIS used the resources listed above to evaluate impacts of energy development on Special
Status Species and special habitats. Because this is a non-project EIS, only general
conclusions could be made about impacts from typical energy projects. The magnitude and
nature of these impacts are based on typical energy projects in the region, drawn from individual
project EISs. Information is typically site-specific, such as the project footprint, construction
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period, and emissions. Thus, the EIS recognizes the need for site-specific habitat studies and
mitigation measures tailored to the site-specific impacts identified by a project to be
implemented as part of the permitting process.

3.4.4 Affected Environment
Because energy development facilities are land based, all terrestrial environments are
potentially affected by a proposed development. The air space above energy facilities must
also be considered an environment to flying animals. Many types of development can impact
migratory birds through collision with structures, loss of habitat, and interference with breeding
or brooding. In addition, thermal energy facilities have the potential to impact surface water
environments through water withdrawal or cooling water discharges.
3.4.4.1

Birds

Birds and bats require special consideration because of their potential to occupy air space
above energy facilities, which could result in collisions with aerial structures, especially moving
wind turbines. Moreover, the wide range, migratory habits, and sensitivity during breeding
season of some flying species must be addressed.
Washington Audubon has designated much of the southwestern portion of Klickitat County as
an Important Bird Area (IBA). An IBA is a site that that provides essential habitat for one or
more species of birds. The primary goal of the IBA program in Washington is to identify and
describe areas essential for sustaining wild bird populations in the state. The aim is to provide
landowners and managers, planners, developers, regulators, conservationists, and other
interested parties with reliable information on where the birds are to support sound land use and
management decisions (Cullinan, T. 2001. Important Bird Areas of Washington. Audubon
Washington, Olympia).
The Columbia Hills IBA extends approximately 41 miles from the Klickitat River eastward to
Rock Creek, and north from the Columbia River approximately 6.25 miles. It encompasses
125,390 acres. The IBA excludes the Dallesport airport and the developed areas along State
Route 14. According to Cullinan (2001), hundreds of raptors of 13 or more species, including
bald eagle and peregrine falcon, have been recorded in winter. The IBA also contains five
prairie falcon aeries, at least three golden eagle nests, Swainson’s hawk nests, nesting and
wintering Lewis’s woodpeckers, grasshopper, Brewer’s and Harris’s sparrows, and long-billed
curlew. Over 2,000 waterfowl have been recorded at Swale Creek wetlands in winter. The
criteria used to establish the IBA include the following:
Criteria 1: Site for endangered or threatened species, or species of special concern in
Washington.
Criteria 3: Site containing species assemblages associated with a representative, rare,
or threatened natural community type in Washington.
Criteria 5a: Over a short period of time during any season, at least 2,000 waterfowl
regularly concentrate
Criteria 5e: A winter concentration area used by at least 100 raptors.
3.4.4.1.1

Regulatory Framework

In addition to protection provided through Federal, Washington State, and CAO regulations, the
specific regulations provided below also apply.

Klickitat County Energy Overlay FEIS

Page 3-29

3.4.4.1.1.1

Migratory Bird Treaty Act (16 USC Sections 703-712, as amended)

The Migratory Bird Treaty Act (MBTA) implements various treaties and conventions between the
United States and other countries including Canada, Japan, Mexico, and Russia for the
protection of migratory birds. Under the MBTA, taking, killing, or possessing migratory birds,
their eggs, or nests is unlawful. Most bird species are classified as migratory under the MBTA
except for non-native birds such as pheasant, chukar, gray partridge, house sparrow, European
starling, and rock dove.
The MBTA allows a few exemptions, such as waterfowl hunting. Many types of development
can result in taking of migratory birds through collision with structures, loss of habitat, and
interference with breeding or brooding. Takes may be allowed for scientific research under
permit.
3.4.4.1.1.2
Executive Order 13186 – Responsibilities of Federal Agencies to Protect
Migratory Birds
This executive order directs each federal agency that is taking actions having or likely to have a
negative impact on migratory bird populations to work with the USFWS to develop an
agreement to conserve those birds. The protocols developed by this consultation are intended
to guide future agency regulatory actions and policy decision, such as renewal of permits,
contracts, or other agreements and the creation of– or revisions to– land management plans.
3.4.4.1.1.3

Bald Eagle Protection Act (16 USC Sections 668-668d, as amended)

The Bald Eagle Protection Act (BEPA) prohibits the taking or possession of or commerce in bald
and golden eagles, with limited exceptions for permitted scientific research or for Native
American religious purposes. There is a potential for eagle mortality from wind energy projects
due to impacts with turbines. However, because BEPA covers only intentional acts or acts with
“wanton disregard” for the safety of eagles, energy development is not likely to be considered
subject to compliance with the BEPA.
Based on the Washington State PHS database and the WEST study, the special status bird
species present in Klickitat County are summarized in Table 3-1. The Special Status birds
principally consist of raptors, upland game birds, and passerines and non-passerine upland
birds. Shore birds and water birds are less likely to interact with energy development facilities
because construction in riparian zones would likely not be allowed during project permitting.
The WEST report provides detailed usage information on the avian species described in
Table 3-1.
3.4.4.2

Bats

Large concentrations of the big brown bat (Eptesicus fuscus), myotis bats (Myotis spp.), and the
pallid bat (Antrozous pallidus) in naturally occurring breeding areas and other communal roosts
are considered Washington State Priority Species. The Townsend's big-eared bat
(Corynorhinus townsendii) is a State Listed Species in any occurrence. All these bat species
are potentially present in Klickitat County. Bat surveys were not conducted as part of the WEST
study; however, a literature review of the potential impacts of wind turbines on bats is presented
in Section 3.4.5.3.1.
Based on range maps, 13 of the 16 species of bats in Washington may occur in Klickitat County
as shown in Table 3-2. Of the 13 species of bats known to occur in Klickitat County, 11 are
considered resident, non-migratory species, one (hoary bat) is considered strongly migratory,
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and the other (silver-haired bat) is suspected to be at least partially migratory. The 11 resident
species are colonial species that form communal roosts during the summer. Roost sites are
varied and may include cliffs, rock crevices, caves, buildings, bridges, and trees (Brigham 1991;
Brigham and Fenton 1986; Brigham et al. 1997; Cross 1965; Rabe et al. 1998; Waldien et al.
2000; Verts and Carraway 1998). Typical roost sites in Klickitat County may include cottonwood
riparian zones, oak woodlots, ponderosa pine stands, rock outcrops, farm buildings, and cliffs
along the Columbia River. The hoary and silver-haired bats are generally considered solitary
bats that roost in both deciduous and coniferous trees (Shump and Shump 1982; Barclay et al.
1988; Betts 1998; Kunz 1982; Parsons et al. 1986; Vonhof and Barclay 1996; Gruver 2002).
Bat foraging areas are fairly common in Klickitat County and would include riparian zones, oak
and ponderosa pine stands, shrublands, stock ponds, and streams. The colonial species either
remain in the general area or make short-distance migrations to hibernate in caves and
underground mines during the winter. The two migratory species likely begin leaving the area in
late July through September (Tenaza 1966). Hoary bats occur throughout Washington but do
not appear to be abundant in any area of the region. The silver-haired bat also occurs
throughout most of Washington (Hayes and Waldien 2000b).
No studies are known to have been conducted to characterize bat abundance and composition
in Klickitat County. Wind Class Areas 3 through 6 in Klickitat County contain no known cave
locations used by hibernating bats. The only known caves used by hibernating bats in the area
are near Trout Lake (Weiler B. 2003 personal communication).
Cursory studies were made to estimate bat use of the Stateline Wind plant on the
Washington/Oregon border east of Klickitat County (Hayes and Waldien 2000a) and the
Condon, Oregon wind development area south of Klickitat County (Hayes and Waldien 2000b).
Potential roost structures (trees, rock outcrops, buildings) were scarce throughout both areas.
In addition, few water sites were available in the study areas, especially during late summer
when bats migrate through the study areas. Limited surveying with mist nets and bat
echolocation detectors did not detect any bat activity at the Stateline project. At the Condon
site, bat activity was low at upland sites. In September, nine bat passes were recorded during
10 detector nights, including three Myotis species, two big brown bats, and four silver-haired
bats. Considerable activity was recorded at nearby stream and pond sites. For most of these
sites, bat activity was nearly continual for portions of the night when bats were recorded. All
bats recorded at stream and pond sites were Myotis bats. Bat activity within Klickitat County is
likely similar to that found at Condon, Oregon; upland sites will likely have low activity, but
streams and ponds will likely have relatively high bat activity in the summer months.
3.4.4.2.1

Regulatory Framework

Bats are protected under federal and state endangered species acts and the County CAO.
3.4.4.3

Other Terrestrial Habitats and Sensitive Species

Washington maps and monitors the status of rare, threatened, or high risk habitats and species
through its PHS Program administered by the WDFW and the WNHP administered by the
Washington Department of Natural Resources. These habitats and species are protected
through a variety of programs ranging from the Federal Endangered Species Act, to state
equivalent protections (WAC-232-12-011), to conservation/ management plans, and SEPA.
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3.4.4.3.1

Habitats

Klickitat County has a variety of habitat types including urbanized areas, agricultural croplands
and orchards, rural areas with shrubs and grasses, conifer and hardwood forestlands, and
riparian areas. These habitat types are shown on Figure 2-2.
PHS and WNHP data include occurrences of several priority habitat types within the county.
Many of these habitat types are associated with riparian zones and cliffs, areas that will likely be
excluded for geologic or flood hazard reasons as well. To protect the sensitive information
about exact locations, these habitats have not been mapped in the public version of this EIS.
The habitat data and maps have been provided to Klickitat County Planning Department, which
has the full GIS PHS database available for reviewing specific energy development proposals.
3.4.4.3.2

Animals

There are no known other animal-specific regulatory protections that are applicable to animals
in general that could occur in the County other than those for birds discussed above.
The WNHP database lists 16 animal species or assemblages within the entire Klickitat County
and 14 animals or assemblages within the proposed Energy Overlay, as summarized in
Table 3-3. Of these listings, eight are assemblages of non-listed animals. The listing includes
eight bird species or assemblages (four actually listed) and one bat species. Birds and bats are
discussed separately in Section 3.4.5.2. The database does not include listed fish species,
which are discussed separately in Section 3.4.4.5 below because of their special needs.
Terrestrial non-flying mammals and amphibians comprise the remaining three listed species in
Klickitat County.
Of the listed species or assemblages, 14 occur within the proposed Overlay zone. The known
locations and habitats of these species will be considered for protection in the mitigation
sections of the EIS below.
3.4.4.3.3

Plants

There are no known other plant specific protection regulations that would apply to special plant
species in the County. However, there are federal and state regulations regarding control of
noxious weeds, which, in turn, protect other plant species. Federal Noxious Weed Act (Public
Law 93-629) applies to controlling weeds on federal land. Washington State’s regulations
(RCW 17.10, RCW 17.07, RCW 17.06 and WAC 16-750) are designed to control noxious
weeds, which is implemented by the Klickitat County Noxious Weed Control Board. Under
these regulations, the state develops lists of different classes of weeds that must be controlled.
The state and county boards assist landowners with weed control through education and
technical assistance. The Klickitat County Noxious Weed Control Board has authority to
enforce the state regulations.
Plants of concern in connection with this EIS include Special Status state and federal listed
species and assemblages that are habitat or represent rare habitat types. In addition to the
habitats and species described under the PHS, the WNHP database includes assemblages as
well as individual listed plant species. These plants and communities are listed in Table 3-4,
which summarizes listings for the entire County and within the Overlay zone. As summarized in
the table, the County contains 65 listed plants or plant assemblages or species; 49 of which are
thought to occur within the proposed Overlay zone. Of the 64 listed plants or plant
communities, 39 species are state or federal listed. Of these, 14 are threatened or endangered.
Of the 14 threatened or endangered species, eight occur within the proposed Overlay.
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3.4.4.4

Wetlands

Wetlands are widely recognized as a special class of habitats because of their functions
including providing rearing and feeding ground for a wide variety of animals and special
conditions for water-adapted plants. Wetlands also provide water quality improvement, flood
mitigation, and other benefits to the environment and the built environment.
3.4.4.4.1

Regulatory Framework

Wetlands are subject to federal, state, and local regulations.
3.4.4.4.1.1

Federal Regulations

The United States Army Corps of Engineers (US ACE) regulates filling and other activities within
navigable waters of the state, including connected wetlands under Section 404 of the Clean Water
Act. The EPA has jurisdiction to comment on US ACE wetlands decisions but rarely does so. A
recent challenge (United States vs. Wilson, 133 F. 3d 251 [4th Cir. 1997) was issued to federal
jurisdiction over isolated wetlands (wetlands not connected to navigable waters, previously
considered jurisdictional because of possible migratory bird use, which represents interstate
commerce). This is a subject of unresolved controversy. However, Washington State wetland
protection regulations apply to isolated wetlands.
The regulations implementing Section 404 of the Clean Water Act are found in 33 CFR Part 323,
Permits for Discharges of Dredged or Fill Material into Waters of the United States. The
regulations are intended to implement the Act and subsequent Presidential Executive Orders to
result in “no net loss” of existing wetlands. This goal is realized through a permitting system for
construction activities in wetlands. The permit regulations allow wetland disturbance as a last
resort only when other options are not viable. When wetland disturbance is unavoidable, mitigation
measures such as restoration or creation of wetlands at appropriate ratios (typically 2 to 3 times the
lost area) are required. Other measures mandate restoration of similar types of wetlands as the
type lost, and proximity of the mitigation wetlands to help ensure that no loss of overall function of
the wetlands occurs within a watershed.
Wetland construction on the federal level operates through Nationwide General Permits for
specific activities and individual permits.
3.4.4.4.1.2

Nationwide General Permits

Current Nationwide General Permits were issued in 2002 and will expire in March 2007.
Currently issued Nationwide General Permits that relevant to energy development include:
permits for Structures in Artificial Canals, Maintenance, Scientific Measurement Devices, Survey
Activities, Outfall Structures and Maintenance, Utility Line Activities, Bank Stabilization, Linear
Transportation Projects. Hydropower Projects, Minor Discharges, Minor Dredging, Oil Spill
Cleanup, State Administered Section 404 Program, Structural Discharges, Stream and Wetland
Restoration Activities, Maintenance of Existing Flood Control Facilities, Temporary Construction,
Access, and Dewatering, Cleanup of Hazardous and Toxic Waste, Reshaping Existing Drainage
Ditches, and Stormwater Management Facilities.
Most of the Nationwide General Permits have very specific provisions for use and require filing
of a notice of intent to be covered by one or more of the permits. Frequently, the notice of intent
may also require specific project information or mitigation plans. Army Corps Nationwide
general permits may not apply to isolated wetlands that are not connected to navigable waters
because of a recent court decision that limits Corps jurisdiction over isolated wetlands.
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3.4.4.4.1.3

Individual Permits

Individual permits are required for wetland alteration projects when general permits do not
apply. The process for obtaining an Individual Permit can be lengthy (typically at least 6
months), and may be denied if alternatives to wetland alteration are identified, or if the state or
federal agencies with standing object to the project. Current details concerning the individual
permit process are available from the US ACE website:
http://www.usace.army.mil/inet/functions/cw/cecwo/reg/index.htm.
3.4.4.4.2

Washington State Wetland Regulations

Wetlands are also regulated by Ecology. Ecology is always consulted on US ACE decisions
and permits and has additional regulations that pertain to smaller and different (non-US ACE
jurisdictional) wetlands. Two state laws, the State Water Pollution Control Act and the Shoreline
Management Act, give Ecology authority to regulate wetlands. These laws are outlined below.
Ecology provides technical assistance to other agencies that regulate wetlands under separate
statutes, such as the Hydraulic Code (WDFW) and the Forest Practices Act (Department of
Natural Resources). Finally, Ecology uses the SEPA process as a mechanism to identify
potential wetland-related concerns early in the permitting process. Substantive authority under
SEPA can be used to require wetland protection; impacts are typically regulated under other
statutes and regulations. Additional information on these other statutes can be found in the
Wetland Regulations Guidebook.
3.4.4.4.2.1

State Water Pollution Control Act (Chapter 90.48 RCW)

This statute, originally passed in 1945, has been modified several times since. The Act was
created to protect the quality of all waters of the state for public health and enjoyment. Broadly
written, it mandates the protection of all uses and benefits of water including water supply,
commerce and navigation, recreation, fish and wildlife habitat, and aesthetics. The Act gives
Ecology “jurisdiction to control and prevent the pollution of streams, lakes, rivers, ponds, inland
waters, salt waters, water courses, and other surface and underground waters of the state of
Washington.”
Amendments to state water quality standards adopted in 1997 included wetlands in the
definition of surface waters to clarify that they are waters of the state. The Act’s broad
definitions of “pollution” (90.48.020) and “discharges” (90.48.080) include all impacts that
typically degrade wetland functions, including placing fill and discharging stormwater runoff.
The Act gives Ecology wide latitude in protecting waters of the state and designates Ecology as
lead state agency for implementing provisions of the Clean Water Act including Section 401
(see “Federal Laws” section, below, for more detail on Section 401). The implementing
regulations for the statute are listed below.
3.4.4.4.2.2

Surface Water Quality Standards (Chapter 173-201A WAC)

Surface water quality standards are the primary regulations that cover wetlands and other
waters of the state. Because wetlands are so variable, they have no specific numerical
standards. For example, a single standard for pH or dissolved oxygen for wetlands is not
feasible because physical and chemical characteristics vary widely from wetland to wetland.
Ecology can permit alterations of wetlands, including filling, only if the net result of the action
does not result in long-term harm to the environment. Generally, this allows the agency to
permit projects with minimal or short-term impacts to wetlands. In addition, with adequate
mitigation to effectively offset the impacts, Ecology can permit projects that would otherwise not
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comply with the regulations. In these cases, Ecology applies guidelines to help evaluate the
project. The primary mechanism for implementing the provisions of this statute is the State
Water Quality Certification issued pursuant to Section 401 of the Clean Water Act. Because
most wetland impacts are regulated under Section 404 of the Clean Water Act, Ecology has
used this process to address the state’s concerns with wetland impacts. However, for those
activities that degrade wetlands and fall outside the purview of the 404 program, Ecology may
use other state water quality permitting processes such as wastewater discharge permits,
short-term water quality modifications, and administrative orders.
3.4.4.4.2.3

Shoreline Management Act (Chapter 90.58 RCW)

The Shoreline Management Act (SMA), enacted in 1971, regulates only wetlands within 200
feet of shoreline water bodies and wetlands “associated” with these water bodies.
Approximately 30% of the state’s freshwater wetlands and all of the tidal wetlands are under
SMA jurisdiction. Ecology’s role in regulating wetlands under the SMA is threefold: (1)
determining which wetlands are within the jurisdiction of the law, (2) reviewing and approving
local regulations that guide permit decisions, and (3) reviewing and possibly appealing local
government permit decisions (depending on the type of permit).
Determining jurisdiction: SMA directs Ecology to determine which wetlands are regulated
under the SMA. The regulations governing which wetlands are in SMA jurisdiction are found in
WAC 173-22. Many factors must be considered when making a wetland jurisdictional
determination.
Reviewing local plans: Ecology is also involved in the development and approval of local
Shoreline Master Programs, which contain the goals, policies, and regulations used by cities
and counties to guide their shoreline permit decisions. Ecology encourages local governments
to include the provisions of Ecology’s various wetland guidelines in their Shoreline Master
Programs.
Reviewing local permits: The third role that Ecology plays in regulating wetlands under the
SMA is to review local government permitting decisions. If Ecology believes that a Shoreline
Substantial Development Permit issued by a local government does not adequately address
wetland impacts, it has the right to appeal the permit. When Ecology reviews these permits, it
considers the language in the local Shoreline Master Programs, the policies of the Shoreline
Master Program and Ecology’s understanding of the project impacts to the wetland.
3.4.4.4.3

Klickitat County Critical Areas Ordinance

The Klickitat County CAO provides standards for classification and designation of wetlands; and
provides guidance for protecting those wetlands as necessary. The CAO requires classification
and designation of wetlands within a project area and imposes mitigation for wetland impacts,
buffers, and other requirements.
3.4.4.4.4

Wetland Identification, Classification, and Function

The principal definition of wetlands comes from the US ACE 1987 delineation manual (US ACE
1987). The manual defines wetlands based on criteria of presence of hydric soil, near-surface
inundation hydrology, and hydrophytic plants. The State of Washington has followed the
general principles of the US ACE manual and requires identification and delineation according
to the Washington State Wetlands Identification and Delineation Manual (Ecology 1997).
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As described above, the USFWS has an ongoing program to inventory wetlands through its
NWI program. The NWI maps are based on USGS 7.5-minute topographic maps and primarily
use aerial photographs to identify and classify wetland types. Many of the maps are being
updated and converted to digital format. Washington State Department of Natural Resources
and WDFW also have programs to identify and map wetlands into the WHNP and PHS
databases. The most recent state databases and the NWI maps were used to identify the
locations and types of wetlands present in Klickitat County. This composite wetland map is
provided as Figure 3-1. The types of wetlands and area covered in the County are summarized
on Table 3-5.
There are also federal and state methodologies for evaluating and rating wetland functions.
Wetland functions include:
•

Flooding. Wetlands located along the shores of lakes, rivers, and streams protect
surrounding properties from flooding by acting as a sponge, temporarily storing flood
water and slowly releasing it back into the system.

•

Erosion. During a storm, the effects of rushing water can be very destructive.
Fast-flowing water can carry a large load of soil particles from the land and wash them
into lakes, rivers, and streams. Wetland vegetation reduces the erosive effect of rushing
water by slowing the velocity of floodwaters, binding the soil with its roots, and causing
suspended soil particles to settle.

•

Chemical and Organic Waste Processing. Water flowing through urban areas often
contains heavy metals including cadmium, chromium, copper, lead, and nickel. Most of
these substances are bound to sediments entering the wetland system. Wetland plants
can trap heavy metals and pathogens (such as bacteria and viruses) from runoff waters
and fix them temporarily in plant tissues.

•

Water Purification. Wetlands are particularly good water filters because of their location
between land and open water. This allows them to intercept and assimilate many
pollutants before they enter rivers, streams, or lakes. Rainwater that runs off buildings
and streets in agricultural, residential and industrial areas picks up sediments, nutrients,
toxic materials, and other wastes. If that rainwater flows through a wetland before it
enters a river or stream, some of these pollutants are filtered by the soil and plants,
which protect the ecosystems downstream.

•

Sediment Trapping. Water flowing into wetlands slows down dramatically as it comes
into contact with wetland vegetation. Suspended soil particles or sediments settle out of
the water and bind to the stems and roots of plants.

•

Nutrient Removal. Elements such as phosphorus and nitrogen are essential ingredients
of life for plants and animals. Wetlands are effective in removing and storing nutrients
such as nitrogen and phosphorus from waters flowing through them. Some wetlands are
capable of removing 85 to 90% of phosphorus and nitrogen from runoff water.

•

Groundwater Discharge and Recharge. Wetlands with a hydrological connection to
groundwater can play a role in maintaining water supplies by: 1) recharging groundwater
supplies: water stored in wetlands will slowly percolate into the underlying aquifer, and 2)
discharging groundwater: water flows from the groundwater system to surface water
bodies, sometimes maintaining a minimum amount of flow for rivers and streams during
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dry periods. Not all wetlands perform both of these functions; some wetlands primarily
recharge groundwater, while others mostly discharge groundwater.
•

Habitat. Though wetlands are most often associated with waterfowl, they provide
essential habitat for a wide variety of species of birds, mammals, reptiles, amphibians,
fish, and insects. Wetlands attract wildlife for many reasons: 1) their vegetative cover
provides shelter from predators; 2) they provide ideal nesting conditions for many
waterfowl; 3) they provide migratory birds with a safe location to rest during long
migrations; and 4) the vast organic matter that accumulates in wetlands forms the
beginning of food webs for thousands of aquatic plants and animals.

3.4.4.5

Fisheries

This section discusses fisheries resources within the proposed energy Overlay of Klickitat
County. The proposed Energy Overlay zone (study area) is illustrated on Figure 1-1.
3.4.4.5.1

Federal Regulations

The discussion that follows summarizes three federal policies that direct the protection of fish
species, aquatic habitat, and water quality. Any proposed energy generation project within
Klickitat County will require demonstration of compliance with these federal regulations.
Endangered Species Act. The purpose of the Endangered Species Act is to conserve and
recover listed populations of species (endangered and threatened), as well as the ecosystems
those species rely upon for survival. The USFWS and National Marine Fisheries Service jointly
implement and enforce the Endangered Species Act. An endangered species is one that “is in
danger of extinction throughout all or a significant portion of its range.” A threatened species is
one that “is likely to become an endangered species within the foreseeable future throughout all
or a significant portion of its range (16 USC Chapter 35).”
The Endangered Species Act makes it unlawful to “take” a listed species. The term take has
been defined to mean “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or
attempt to engage in any such conduct.” Furthermore, the term harm has been defined to
include an act that “may include significant habitat modification or degradation where it actually
kills or injures wildlife by significantly impairing essential behavioral patterns, including breeding,
feeding, or sheltering.”
Federal agencies are required under Section 7 of the Endangered Species Act to ensure that
their actions do not jeopardize the survival of a listed species. Consultation between the federal
agency and the USFWS or the National Marine Fisheries Service, or both, determines
appropriate conservation measures necessary to mitigate potential adverse impacts. Because
of the federal nexus (required federal action) associated with many energy generation projects,
consultation typically is required for those projects. Further information about the consultation
process can be obtained from the Endangered Species Consultation Handbook (USFWS and
National Marine Fisheries Services 1998).
Magnuson-Stevens Fishery Conservation and Management Act. The purpose of the
Magnuson-Stevens Fishery Conservation and Management Act (MSA) is to identify, conserve,
and enhance habitat areas that are essential for fish species managed under federal fisheries
management plans (50 CFR 600). These habitat areas are referred to as essential fish habitat
(EFH) and are under the jurisdiction of the National Marine Fisheries Services.
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EFH has been defined as “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity.” A subset of EFH includes habitat areas of particular concern
(HAPC). HAPCs identify particularly sensitive EFH based upon criteria such as susceptibility to
human disturbances, uniqueness, or function.
Similar to the Endangered Species Act, the MSA requires federal agencies to consult with the
National Marine Fisheries Service when a proposed action may result in adverse impacts to
EFH.
Clean Water Act. The purpose of the Federal Water Pollution Control Act (Clean Water Act) is
to restore and maintain water quality by implementing a permitting system for the discharge of
pollutants and prohibiting discharges that are not permitted (33 USC Chapter 26).
Section 303. Section 303 of the Clean Water Act requires each state to implement water
quality standards and a methodology for testing those standards, as approved by EPA. Section
303(d) further directs the state to identify surface water bodies that do not meet the prescribed
water quality standards and prepare a total maximum daily load (TMDL) evaluation of the water
body. The list of water bodies that do not meet water quality standards and require a TMDL
evaluation is commonly referred to as the 303(d) list.
The TMDL evaluation places limits or allocations on the amount of 303(d)-listed pollutant to be
discharged by permitted point sources and non-point sources along the waterway. The TMDL
for a water body is determined based upon existing discharge from these sources, a built-in
margin of error, as well as a growth reserve. The growth reserve allows for future permitting
needs; therefore, the growth reserve may limit permitting capabilities for new energy facilities.
The most recent 303(d) list released by Ecology is from 1998, which is discussed within Section
3.4.4.5.3 (Existing Conditions) of this report (Ecology 2002a). A revised 303(d) list is currently
under review.
Section 316. Section 316(b) of the Clean Water Act requires that water intake structures used
for cooling purposes be built using the best available technology in order to minimize adverse
impacts to the environment, including fisheries resources. Historically, federal standards were
not available for guiding intake design, and projects were evaluated on an individual basis. The
EPA is implementing new federal standards to evaluate compliance with Section 316(b).
Implementation of these regulations will affect the development of future power plants by
imposing new requirements for fish screening or other protection for power plants seeking to
withdraw cooling water from streams containing resident or anadromous fish.
National Pollutant Discharge Elimination System (NPDES). The purpose of the NPDES is
to regulate point sources via a permitting system to control the discharge of pollutants into water
bodies. The NPDES authorizes discharges that would otherwise be unauthorized under the
Clean Water Act. Ecology is the State-delegated authority for implementing the NPDES.
Acquisition of an NPDES permit from Ecology may be necessary for both construction and
operational phases of an energy generation facility. A permit is required during facility
construction unless: (1) the project is less than 5 acres in size, (2) all stormwater can be
retained or infiltrated onsite, or (3) the project is proposed on federal or tribal land. A permit is
also required for most thermal power generation facilities that discharge stormwater to surface
water bodies during operation, unless the facility: (1) discharges stormwater into the ground,

Klickitat County Energy Overlay FEIS

Page 3-38

(2) discharges stormwater into the combined sewer system, or (3) is sited on federal or tribal
land (Ecology 2002b). Additionally, any wastewater discharges to surface water bodies during
operation may require a NPDES permit or State Wastewater Permit.
The stormwater NPDES permits require development of a Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP identifies potential sources of stormwater pollution and the methods in
place to minimize that pollution. Assistance in developing an SWPPP is provided by Ecology’s
Guidance Manual for Developing a Stormwater Pollution Prevention Plan for Industrial Facilities
(Ecology 1998).
Either an NPDES permit or State Wastewater Permit is required for the discharge of wastewater
during operation of an energy generation facility. An NPDES permit is required when the
discharge potentially could impact surface water bodies, while a State Wastewater Permit is
required when the discharge is to ground or to a publicly owned treatment plant. Ecology may
place limitations and conditions on either permit (Ecology 2002c).
3.4.4.5.2

Washington State Regulations

The discussion that follows in this section presents regulations associated with the Washington
Water Resources Management Program (WRMP) as well as classification of state endangered,
threatened, and sensitive wildlife species.
Water Resources Management Program. The purpose of WAC 173-500, the WRMP, is to
“provide guidelines to facilitate the further development of the water resources to the extent of
their availability for further appropriation…” Among other capabilities, the program also
authorizes Ecology to “establish flows on perennial streams of the state in amounts necessary
to provide for preservation of wildlife, fish, scenic, aesthetic, and other environmental values,
and navigational values.”
Under authority of this program within the study area, Ecology has reserved water rights on the
Columbia River. These water rights are discussed in Section 3.6.2.4 of this report. Although
Ecology has not reserved water rights in other streams within the study area under the WRMP,
streamflow requirements and conditions mighty have been placed on permits for privately
operated facilities (Rushton 2002).
State Endangered, Threatened, and Sensitive Wildlife Species. The purpose of WAC
232-12-297 is to authorize WDFW to “identify and classify wildlife species that have need of
protection and/or management to ensure their survival as free-ranging populations in
Washington…” WDFW may classify wildlife as endangered, threatened, or sensitive. The
definitions for endangered, threatened, and sensitive species are described in Section 3.4.2.2.
WDFW prepares a recovery plan for species listed as endangered or threatened and a
management plan for sensitive species. The plans can include policy, mitigation, and other
mechanisms necessary to meet the identified recovery objectives.
Under the PHS Program, WDFW also identifies species as priority. Species are identified as
such if they meet one of the following three criteria (WDFW 2002a):
●

State Listed and Candidate Species. State listed species are those native fish species
legally designated as Endangered, Threatened, or Sensitive. State Candidate species
are those fish species that the department will review for possible listing as Endangered,
Threatened, or Sensitive.
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●

●

Vulnerable Aggregations. Vulnerable aggregations include those species or groups of
animals susceptible to significant population declines, within a specific area or statewide,
by virtue of their inclination to aggregate (for example, fish spawning and rearing areas).
Vulnerable Species of Recreational, Commercial, and/or Tribal Importance. Native
and non-native fish species of recreational or commercial importance and recognized
species used for tribal ceremonial and subsistence purposes, which are vulnerable to
habitat loss or degradation.

3.4.4.5.3

Existing Conditions

The following sources of information were reviewed to provide discussion of existing fisheries
resources in the study area:
●

Data provided by the Priority Habitats and Species (PHS) division of WDFW was
reviewed for fish presence in streams and rivers within the project area (WDFW 2002b).

●

The StreamNet database provided additional information regarding fish presence and
use (StreamNet 2002).

●

Water quality conditions of streams and rivers were assessed by reviewing public data
from Ecology’s Water Quality Program (Ecology 2002a).

●

Personal conversation with Klickitat County Planning Department and Columbia Land
Trust provided information on restoration projects and anadromous fish use of tributaries
in Klickitat River Basin (Kearney, 2004).

●

Additional fish distribution and habitat restoration project information was provided by the
Draft Klickitat Subbasin Summary, Prepared for the Northwest Power Planning Council
(Sharp et al. 2000).

●

Fish distribution in the upper Little Klickitat River Basin was provided by the Upper Little
Klickitat Watershed Analysis (Raines et al. 1999).

●

Internet sources as well as conversations with fish hatchery operators provided
information about fish hatchery operations.

Anadromous salmonids listed under the Endangered Species Act are identified by evolutionary
significant units (ESU). An ESU is defined as a population of salmonids that is similar in life
history, genetics, and ecology but distinct from other populations. Although a species of
salmonid may occur throughout the study area, portions of its distribution may or may not be
protected under the Endangered Species Act because of the defined ESU. Graphic 3-12
presents a summary of anadromous salmonid ESUs in the study area, identified by species,
ESU name, determination date, and distribution.
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Graphic 3-12. Anadromous Salmonid Species with ESU Status and Distribution

Species

Scientific
Name

Evolutionary
Significant
Unit (ESU)

Endangered
Species Act

Determination
Date

ESU Distribution

Chinook
Salmon

Oncorhynchus
tshawytscha

Lower
Columbia
River

Threatened

March 1999

Columbia River
and tributaries
below (and
including) the
White Salmon
River

Chinook
Salmon

Oncorhynchus
tshawytscha

Mid-Columbia
River,
Spring-run

Not
Warranted

March 1998

Columbia River
and tributaries
above (and
including) the
Klickitat River

Coho
Salmon

Oncorhynchus
kisutch

Lower
Columbia
River/Southwe
st Washington

Candidate

July 1995

Columbia River
and tributaries
below Klickitat
River

Chum
Salmon

Oncorhynchus
keta

Columbia
River

Threatened

March 1999

Any presence in
Columbia River

Steelhead
Trout

Oncorhynchus
mykiss

Middle
Columbia
River

Threatened

March 1999

Columbia River
and tributaries
above Wind River

Coastal
Cutthroat
Trout

Oncorhynchus
clarki clarki

Southwestern
Washington/C
olumbia River

Not
Warranted

June 2002

Columbia River
and tributaries
below Klickitat
River

Source: National Marine Fisheries Service 2003.

Because environmental conditions depend upon variables such as weather patterns, geologic
variability, and changes in land use, site reconnaissance is recommended to identify
site-specific fisheries resources that could be affected by construction of energy generation
facilities. The discussion that follows presents existing conditions for surface water bodies in
the study area where anadromous or priority fish have been documented by WDFW’s PHS
program.
Larger water bodies in the study area include the White Salmon River, Klickitat River, and
Columbia River. Smaller water bodies with documented anadromous or priority fish presence
include Rock Creek, Chapman Creek, Wood Creek, Jewett Creek, Catherine Creek, and Major
Creek. Figure 3-2 illustrates the location of each of these rivers and creeks, as well as the
tributaries that support anadromous fisheries resources.
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3.4.4.5.3.1

Other Large Water Bodies Supporting Fisheries

White Salmon River. The White Salmon River is a tributary of the Columbia River, with the
confluence with the Columbia River being in the most southwestern portion of Klickitat County.
The river flows generally from north to south. The White Salmon River has numerous
tributaries; the larger ones include Rattlesnake Creek, Buck Creek, Indian Creek, and Mill
Creek. Historical streamflow data for the White Salmon River near the City of Underwood
indicate that between 1990 and 2000, the lowest average flows recorded were 636 cubic feet
per second (cfs) during the month of September. The highest average flows recorded were
1,889 cfs in February (USGS 2002). Graphic 3-13 provides a summary of existing conditions
for the White Salmon River and its major tributaries that support WDFW-designated priority fish
listings.
Graphic 3-13. Summary of Existing Conditions for White Salmon River and Its Major
Tributaries
Anadromous
Fish
Documented

Priority
Resident Fish
Documented

Segments With
Impaired Water
Quality
[303(d) Listed]

White Salmon
River

Yes

Yes

Yes

Facility Not in
Operation

Rattlesnake
Creek

No

Yes

Yes

No

Buck Creek

No

Yes

No

No

Indian Creek

No

No

Yes

No

Mill Creek

No

Yes

No

No

Water Body

Fish Hatchery
Present

Sources: WDFW 2002b; Ecology 2002a; and WDFW 2001 LaMotte, personal communication.

Fish Presence
Anadromous Fish. Current use of the White Salmon River by anadromous fish is limited to the
lower 3 river miles (RM) because of Condit Dam, which is a barrier to fish passage. However,
according to the Northwest Power Planning Council’s (NWPPC) Draft White Salmon River
Subbasin Summary (NWPPC 2000) there are 1.2 miles of anadromous spawning and rearing
habitat below the power house and another 1.8 miles above the dam. Because of
environmental and economic impacts associated with its operation, relicensing of the dam
through the FERC has resulted in interest in its removal. If Condit Dam is removed in the future,
anadromous fish distribution would expand up to Big Brother Falls at river mile 16.
Coho salmon have been documented as using the main stem of the river primarily for migration
and using tributaries as spawning and rearing areas. Use of the White Salmon River by
Chinook salmon (fall- and spring-run) and steelhead trout (summer- and winter-run) also
includes migration, but spawning and rearing for both species occurs in the main stem below
Condit Dam as well (WDFW 2002b). Pacific lamprey (Lampetra tridentata) are present and
may spawn below Condit dam. The state and federal status for these fish species are provided
in Graphic 3-14.
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Graphic 3-14. Anadromous Fish Supported by White Salmon River
Species

State Status(1)

Federal Status(1)

SC

FT

None

FC

SC

FT

None

FCo

Chinook Salmon: fall- and spring-run
(Oncorhynchus tshawytscha)
Coho Salmon
(Oncorhynchus kisutch)
Steelhead Trout: summer- and winter-run
(Oncorhynchus mykiss)
Pacific Lamprey
(Lampetra tridentate)
Note:
(1) FT = Federal Threatened
FC = Federal Candidate
FCo = Federal Species of Concern
SC = State Candidate

Priority Resident Fish. Rainbow trout (Oncorhynchus mykiss), identified by WDFW as priority
resident fish, are present in the White Salmon River and distributed throughout many of its
tributaries. Resident rainbow trout have been documented in the entire main stem of the White
Salmon River, including some tributaries such as Mill Creek, Buck Creek, Spring Creek, and
Rattlesnake Creek (WDFW 2002b).
WDFW stream surveys on the White Salmon River have documented the presence of bull trout
in the river’s main stem. WDFW stream surveys conducted between 1986 and 1989
documented two bull trout in the lake immediately upstream of Condit Dam. These fish were
between 14 to 16 inches in length, and were not observed during surveys conducted since then.
However, bull trout have been observed more recently below Condit Dam. The bull trout are
likely strays from the Hood River basin who feed on released salmonid smolts and then return to
Hood River for spawning (Burn J., August 2002 personal communication). Recent surveys for
bull trout have found none in the White Salmon basin. Bull trout are designated as Threatened
Species under the Endangered Species Act and Species of Concern by WDFW (WDFW
2002c).
Non-sea run coastal cutthroat trout (Oncorhynchus clarki clarki) are present in the White
Salmon River above the Condit dam. Cutthroat trout are a federal species of concern.
White sturgeon (Acipenser transmontanus) are present in the White Salmon River below the
Condit dam. White sturgeon are not on state or federal special status lists.
Resident Fish. Resident fish have been documented in the White Salmon River, Mill Creek,
Buck Creek, Rattlesnake Creek, and an unnamed tributary of Rattlesnake Creek. Resident
native species include sculpin, largescale sucker, pacific lamprey, shiner mountain whitefish,
western brook lamprey, and longnose dace. Non-native resident species include crappie,
eastern brook trout, lake trout, perch, and white amur-triploid carp. Of the resident fish present,
none are federal- or state-listed species (WDFW 2002b). However, all anadromous and
resident fish are considered an outstanding remarkable value under the Wild and Scenic River
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Act, Therefore these species are considered priority resident fish within the portions of the White
Salmon River designated as wild and scenic.
WDFW has identified five different species of sculpin as state Species of Concern. Although the
PHS database does not indicate which species of sculpin have been observed in the White
Salmon River or its tributaries, Species of Concern could be present. The species of concern
include the following (WDFW 2002c):
●

Piute sculpin (Cottus beldingi)

●

Reticulate sculpin (Cottus perplexus)

●

Riffle sculpin (Cottus gulosus)

●

Slimy sculpin (Cottus cognatus).

303(d) Water Quality Impairment. Ecology defines a water body segment as the length of
water body lying within a specific township, range, and section. Impaired water body segments
are identified in Figure 3-2.
Within the study area, one segment of the White Salmon River has been assessed as having
impaired water quality. The segment is located near BZ Corner, in Township 4 North, Range 10
East, Section 11, and is impaired by fecal coliform concentrations.
Ecology has also assessed tributaries of the White Salmon River as being impaired. Excessive
water temperatures have been documented at the confluences of Rattlesnake Creek and Indian
Creek, located within Township 4 North, Range 11 East, Section 30. Rattlesnake Creek is also
impaired by fecal coliform in this segment. Approximately 1.5 miles upstream on Rattlesnake
Creek, the segment within Township 4 North, Range 11 East, Section 16 is impaired by
increased water temperature (Ecology 2002a).
Fish Hatcheries. Currently, no fish hatcheries operate on the White Salmon River or its
tributaries. However, the Spring Creek National Fish Hatchery (located in the City of
Underwood) previously operated a satellite facility on the White Salmon River for the production
of spring Chinook salmon. The satellite facility was built in the 1950s and ceased operations
because of outdated equipment. Plans have been developed to expand the facility and return it
to operation, but the schedule is uncertain (LaMotte E., July 2002 personal communication).
WDFW holding pens are also present on the river (StreamNet 2002).
3.4.4.5.3.2

Klickitat River

The Klickitat River is a tributary of the Columbia River, and its confluence with the Columbia
River is near the community of Lyle. The Klickitat River and its tributaries provide an extensive
system of streams and creeks that drain the central portion of the County. Average streamflow
data acquired near the community of Pitt between 1990 and 2000 show that September had the
lowest flows (741 cfs) and February had the highest flows (2,902 cfs) (USGS 2002). Within the
boundary of the EOZ, the river flows from north to south, with tributaries Snyder Creek, Swale
Creek, Silvas Creek, Dillingcort Creek, Logging Camp Creek, and Wheeler Creek supporting
priority fish. The Klickitat River’s major tributary, the Little Klickitat River, flows generally east to
west. Within the boundary of the EOZ, tributaries of the Little Klickitat River that support priority
fish include West Prong Little Klickitat River, East Prong Little Klickitat River, Butler Creek, Mill
Creek, Spring Creek, Blockhouse Creek, Bowman Creek, and Bloodgood Creek. Graphic 3-15
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provides a summary of the existing conditions for the Klickitat River and its priority
fish-supporting tributaries.

Graphic 3-15. Summary of Existing Conditions for the Klickitat River, Little Klickitat
River, and Their Tributaries

Waterbody

Anadromous
Fish
Documented

Priority
Resident Fish
Documented

Segments With
Impaired Water
Quality (303(d)
Listed)

Fish Hatchery
Present

Klickitat River

Yes

Yes

No

No

Little Klickitat River

Yes

Yes

Yes

Yes

Logging Camp
Creek

Yes

No

No

No

Dillacort Creek

Yes

No

No

No

Wheeler Creek

Yes

No

No

No

West Prong Little
Klickitat River

Yes

Yes

Yes

No

East Prong Little
Klickitat River

Yes

Yes

Yes

No

Butler Creek

Yes

Yes

Yes

No

Snyder Creek

Yes

Yes

No

No

Swale Creek

Yes

Yes

Yes

No

Silvas Creek

Yes

No

No

No

Mill Creek

Yes

Yes

Yes

No

Spring Creek

Yes

Yes

No

No

Blockhouse Creek

No

Yes

Yes

No

Bowman Creek

Yes

Yes

Yes

No

Canyon Creek

Yes

Yes

No

No

Bloodgood Creek

No

Yes

Yes

No

Sources: WDFW 2002b; Ecology 2002a; WDFW 2001; Ault Bl, July 2002 personal communication.

Fish Presence
Anadromous Fish. Anadromous fish supported by the Klickitat River include chinook salmon
(fall- and spring-run), coho salmon, coastal cutthroat trout, and steelhead trout (summer- and
winter-run). WDFW has documented anadromous spawning and rearing along the entire length
of the river through Klickitat County (WDFW 2002b). Steelhead trout spawning and Coho
salmon migration occur throughout the majority of the Klickitat River main stem. Fall-run
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Chinook salmon primarily spawn above RM 18, while spring-run primarily spawn above RM 16
(StreamNet 2002).
The Little Klickitat River supports steelhead (summer- and winter-run) populations. Some of its
tributaries including West Prong Little Klickitat River, East Prong Little Klickitat River, Butler
Creek, Spring Creek, Mill Creek, Bowman Creek, and Canyon Creek may also provide some
habitat for these species during high flows (WDFW 2002b; Raines et al 1999). However, there is
a 16-foot waterfall located on the Little Klickitat River at RM 6.1, which is down stream of the
West Prong Little Klickitat River, East Prong Little Klickitat River, Butler Creek, and Spring
Creek. Steelhead have been documented above the falls, but only under high flow conditions
(Raines et al. 1999). Steelhead trout and redds were documented upstream of the falls in the
mainstem Little Klickitat River, West Prong Little Klickitat River, East Prong Little Klickitat River,
and Butler Creek during the 80-year flow events of 1996 - 1997 (Raines et al. 1999).
Smaller tributaries of the Klickitat River also support anadromous fish populations. The lower
150-feet of Silvas Creek is used by steelhead trout (summer- and winter-run) and coho salmon
(CTBYN, 2003b). Dillacort and Logging Camp creeks are currently undergoing restoration
efforts to enhance summer- and winter-run steelhead trout and coho salmon habitat and use
(Kearney, 2004). Use by summer- and winter-run steelhead trout has also been documented in
the lower 4.1 miles of Snyder Creek, where restoration efforts are underway to restore riverine
characteristics to the stream above and below an abandoned mill site. Summer- and winter-run
steelhead are also likely to be present in Wheeler Creek (CTBYN, 2003a). Anadromous fish
presence in Swale Creek includes coho salmon, coastal cutthroat trout, winter- and summer-run
steelhead trout (WDFW 2002b). Klickitat County, with technical support from the Yakama
Nation, WDFW, and the Natural Resource Conservation Service (NRCS), has been awarded
Salmon Recovery Funding Board funds to construct five sediment retention ponds to provide
baseflow amelioration in the Swale Creek basin (Sharp et al. 2000). Graphic 3-16 identifies the
anadromous fish supported by the Klickitat River system, and their state and federal listing
status.
Cutthroat trout are also present in these areas; however, there is some debate as to whether
they are coastal and anadromous (sea-run) versus resident. NOAA Fisheries (1999), states
that the Southwestern Washington/Columbia River cutthroat trout ESU populations inhabit
Washington coastal basins between Grays Harbor and the Columbia River, lower Columbia
River tributaries upstream to the Dalles Dam, and Willamette River tributaries upstream to
Willamette Falls. For the purpose of this EIS, the cutthroat trout in the EOZ are considered to
exhibit both anadromous and resident life history types.
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Graphic 3-16. Anadromous Fish Supported by the Klickitat River System
State Status(1)

Federal Status(2)

SC

none

Coho Salmon
(Oncorhynchus kisutch)

none

none

Coastal Cutthroat Trout
(Oncorhynchus clarki clarki)

none

none

SC

FT

Species
Chinook Salmon: fall- and spring-run
(Oncorhynchus tshawytscha)

Steelhead Trout: summer- and winter-run
(Oncorhynchus mykiss)
Note:
(1) SC = State Candidate
(2) FT = Federal Threatened

A few small, privately owned dams exist on tributaries of the Klickitat River system (StreamNet
2002). The ability of these dams to provide upstream fish passage is unknown.
Priority Resident Fish. Rainbow and resident cutthroat trout are present throughout much of
the Klickitat River system. Their distribution includes the Klickitat River, Lower Klickitat River,
Swale Creek, Snyder Creek, Blockhouse Creek, Bloodgood Creek, West Prong Little Klickitat
River, Bowman Creek, and various unnamed streams.
In addition, bull trout have been documented in the Klickitat River. Tribal fishermen have caught
bull trout near the mouth of the river, while anglers have caught them as far upstream as RM 30.
The bull trout could be strays from the Hood River basin or the West Fork Klickitat River, where
bull trout have also been observed. A large waterfall is located between the West Fork and
mainstem Klickitat River. The falls may be passable during high streamflows, but a barrier to
passage during lower flows (Burn J., August 2002 personal communication).
Resident Fish. Most rivers and streams within the Klickitat River system support resident fish
populations. Documented resident fish include sculpin, largescale sucker, mountain whitefish,
pacific lamprey, redside shiner, and speckled dace. Non-native species include brown trout,
eastern brook trout, crappie, shiner perch, sunfish, and pumpkin seed (WDFW 2002b).
However, all anadromous and resident fish are considered an outstanding remarkable value
under the Wild and Scenic River Act, Therefore these species are considered priority resident
fish within the lower portion of the Klickitat River, which is designated as wild and scenic.
303(d) Water Quality Impairment. No segments of the Klickitat River are included on the
303(d) list, but several of its tributaries are (Ecology 2002a). The tributaries include Little
Klickitat River, Swale Creek, Blockhouse Creek, Bloodgood Creek, Bowman Creek, Butler
Creek, and Mill Creek. Graphic 3-17 presents a summary of water body segments with
impaired water quality. These segments are identified on Figure 3-2.
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Graphic 3-17. Tributaries of the Klickitat River Impaired Water Quality
Water Body

Parameter of Impairment

Township, Range, Section

Instream Flow

4 North, 15 East, 28

Temperature

4 North, 14 East, 9

Mill Creek

Instream Flow

4 North, 15 East, 5

Blockhouse Creek

Instream Flow

4 North, 15 East, 17

Bowman Creek

Instream Flow

5 North, 14 East, 35

Swale Creek

Temperature and Instream Flow

4 North, 14 East, 19

Bloodgood Creek

Instream Flow

4 North, 16 East, 17

Butler Creek

Temperature

5 North, 17 East, 17

Little Klickitat River

Source: Ecology 2002a.

Fish Hatcheries. WDFW operates the Goldendale Fish Hatchery on a tributary of the Little
Klickitat River, located on Spring Creek in Goldendale. The hatchery raises a variety of trout
species including rainbow, eastern brook, brown, cutthroat, and tiger trout (hybrid between
brook and brown trout). Catchable-size rainbow trout are released throughout Klickitat County
where public access is readily available, including lakes and streams. Other species of trout are
typically transported and released in Skamania County. The hatchery supports a trout egg
supply program that produces approximately 7 million eggs annually (Ault B., July 2002
personal communication).
WDFW operates a Chinook salmon hatchery located at RM 42.4 on the Klickitat River near
Glenwood. The hatchery used for adult collection, incubation, and rearing of spring Chinook
and the incubation and rearing of up river bright fall Chinook and Coho (Type N).
The Yakama Nation is constructing acclimation ponds for coho salmon near the confluence of
Swale Creek and the Klickitat River (Sharp, 2004). The Yakama Nation is currently in the
design phase for this project. Upon approval of permitting, construction will be on 5.45 acres of
land owned by the Yakama Nation. Funds are being provided by NOAA-Mitchell Act Flood
repair dollars (1996 flood) to replace the damaged site at Klickitat Mill (Sharp, 2004).
Successful acclimation will provide better survival and return rates, providing increased harvest
and natural production opportunities. Acclimation sites are being located and constructed to
facilitate multi-species usage.
3.4.4.5.3.3

Columbia River

The Columbia River is the receiving water body for most rivers and streams within Klickitat
County. Streamflow data accumulated from The Dalles, Oregon, from 1990 to 2001 indicate
September as the month of lowest flow, with an average of 112,251 cfs. The months of May
and June had the greatest average flows, with 278,408 cfs and 279,392 cfs, respectively
(USGS 2002). As previously discussed, Ecology has reserved water rights in the Columbia
River under the WRMP. The water right is equivalent to 1,320,000 acre-feet per year withdrawn
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from the John Day/McNary Pools to provide water for irrigation use. Graphic 3-18 provides a
summary of the existing conditions for the Columbia River.
Graphic 3-18. Summary of Existing Conditions for the Columbia River in Klickitat County

Water Body

Columbia River

Anadromous
Fish
Documented

Priority
Resident Fish
Documented

Segments With
Impaired Water
Quality (303(d)
Listed)

Fish Hatchery
Present

Yes

Yes

Yes

No

Sources: WDFW 2002b; Ecology 2002a; and WDFW 2001.

Fish Presence
Anadromous Fish. The Columbia River is a primary migration route for a variety of
anadromous fish populations. In the vicinity of Klickitat County, migrating salmonids must
navigate through two Columbia River dams: the John Day Dam and The Dalles Dam. The
White Salmon River and Klickitat River are downstream of both dams. Anadromous fish
supported by the river include Chinook salmon (fall-, spring-, and summer-run), Coho salmon,
sockeye salmon, coastal cutthroat trout, and steelhead trout (winter- and summer-run) (WDFW
2002b). Graphic 3-19 identifies the anadromous fish supported by the Columbia River as well
as state and federal listings.
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Graphic 3-19. Anadromous Fish Supported by the Columbia River Within Overlay
Boundary
State
Status

Federal
Status

Chinook salmon (Oncorhynchus
tshawytscha)

SC

FT

Lower Columbia River

Chinook salmon (Oncorhynchus
tshawytscha)

SC

FT

Snake River Fall-run

Chinook salmon (Oncorhynchus
tshawytscha)

none

FNW

Chinook salmon (Oncorhynchus
tshawytscha)

SC

FT

Snake River Spring/Summer-run

Chinook salmon (Oncorhynchus
tshawytscha)

SC

FE

Upper Columbia River Spring-run

Chinook salmon (Oncorhynchus
tshawytscha)

none

FNW

Mid-Columbia River Spring-run

Chinook salmon (Oncorhynchus
tshawytscha)

none

FNW

Upper Columbia River Summer/Fall-run

Coho salmon
(Oncorhynchus kisutch)

none

FC

Lower Columbia River/Southwest
Washington

Sockeye salmon
(Oncorhynchus nerka)

SC

FE

Snake River

Sockeye salmon
(Oncorhynchus nerka)

none

FNW

Okanogan River

Sockeye salmon
(Oncorhynchus nerka)

none

FNW

Lake Wenatchee

Coastal Cutthroat Trout
(Oncorhynchus clarki clarki)

none

FNW

Southwestern Washington/Columbia
River

Steelhead Trout (Oncorhynchus
mykiss)

SC

FT

Lower Columbia River

Steelhead Trout (Oncorhynchus
mykiss)

SC

FT

Middle Columbia River

Steelhead Trout (Oncorhynchus
mykiss)

SC

FE

Upper Columbia River

Steelhead Trout (Oncorhynchus
mykiss)

SC

FT

Snake River Basin

none

none

Species

Pacific Lamprey
(Lampetra tridentata)
(a) Abbreviations:
(b) FE, Federal Endangered
FT, Federal Threatened
FC, Federal Candidate
FNW, Federal Not Warranted
SC, State Candidate
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ESU

Deschutes River Summer/Fall-run

none

Priority Resident Fish. Dolly Varden and bull trout, WDFW-specified Species of Concern are
present in the Columbia River (WDFW 2002b).
Resident Fish. The Columbia River supports diverse populations of resident fish, including but
not limited to, white sturgeon, carp, sucker, channel catfish, bass, pumpkin seed, and sculpin.
303(d) Water Quality Impairment. Portions of the Columbia River identified by Ecology as
having impaired water quality are not identified by segment, but rather by a rectangular grid
area. This methodology is used on open or large water bodies. The rectangular grid area is
defined as 4.5 seconds longitude by 4.5 seconds latitude (approximately 2,460 feet by 3,650
feet). The location where samples were gathered to determine water quality is within this area.
Several areas of the Columbia River in the study area have been identified as exhibiting
impaired water quality. Near the City of Dallesport, Washington, an area is impaired because of
water temperature. Approximately 2 miles upstream from that location, an area is impaired
because of total dissolved gas. Additional impairment areas are located near the John Day
Dam, where the parameters of total dissolved gas, temperature, and sediment bioassay exceed
water quality standards (Ecology 2002a). The impairment areas are identified in Figure 3-2.
Fish Hatcheries. No fish hatcheries are operating on the Columbia River within the study area.
3.4.4.5.3.4

Smaller Water Bodies Supporting Fish

Rock Creek. Rock Creek is located approximately 7 miles east of Little Klickitat River in the
eastern third of the County. The creek flows in a north-to-south direction and is a tributary of the
Columbia River; the confluence is located in Township 3 North, Range 19 East.
Anadromous fish supported by Rock Creek include fall Chinook salmon and summer steelhead
trout. Use of the creek is primarily for migration within the lower 16 miles of the river
(StreamNet 2002). Rainbow trout, a WDFW-priority resident fish, is also supported by this
creek system and resides in the tributaries Luna Gulch and Quartz Creek. Native non-priority
resident fish in the creek system include largescale sucker, bridgelip sucker, and speckled dace.
Non-native species include crappie and white amur-triploid carp (WDFW 2002b).
No segment of Rock Creek has been identified as exhibiting impaired water quality, and no fish
hatcheries are present on the creek or its tributaries. However, Rock Creek has high
temperatures and there is a mitigation agreement between Ecology and the Conservation
District that has prevented Rock Creek from a 303d listing. The Conservation District, in
cooperation with landowners, is implementing mitigation measures to reduce water
temperatures in Rock Creek.
Chapman Creek. Chapman Creek, located approximately 6 miles east of Rock Creek in the
eastern portion of the County, is a tributary of the Columbia River with the confluence in
Township 3 North, Range 20 East. The creek flows in a southeasterly direction.
Chapman Creek supports populations of fall Chinook salmon, Coho salmon, and summer
steelhead trout. These anadromous fish use the lower 1.2 miles of the river primarily for
migration. Rainbow trout have also been documented in Chapman Creek. Non-priority native
resident fish in the creek include bridgelip sucker, chiselmouth, sculpin, and speckled dace.
Non-native fish species include brown bullhead, brown trout, and eastern brook trout (WDFW
2002b).
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No segments of Chapman Creek are identified as being water quality impaired, and no fish
hatcheries are present on the creek or its tributaries.
Wood Creek. Wood Creek is approximately 5 miles east of Chapman Creek in the eastern
portion of the study area, flowing primarily south toward its confluence with the Columbia River.
There is disputed information as to whether or not Wood Creek, as well as one of its tributaries
Wood Gulch, provide for migration of summer-run steelhead (WDFW 2002b and StreamNet
2002). PHS data do not identify the presence of priority or non-priority resident fish in Wood
Creek. No segments of Wood Creek are identified as being water quality impaired, and no fish
hatcheries are present on the creek or its tributaries.
Jewett Creek. Jewett Creek is located near the City of White Salmon in the western portion of
Klickitat County (Township 3 North, Range 11 East). The creek is a tributary of the Columbia
River, flowing from north to south. Anadromous fish supported by Jewett Creek include Coho
salmon and steelhead trout (summer- and winter-run) (WDFW 2002b). Spawning and rearing
occurs primarily between RM 0.5 and 1.3 (StreamNet 2002). Priority resident fish, including
rainbow trout and cutthroat trout, have been documented throughout the creek. Non-priority
resident fish include sculpin and white amur-triploid (WDFW 2002b). No segments of Jewett
Creek have been identified as exhibiting impaired water quality, and no fish hatcheries are
present on the creek or its tributaries.
Catherine Creek. Catherine Creek is located approximately 6 miles east of Jewett Creek
(Township 3 North, Range 12 East). The creek flows in a southeast direction and is a tributary
of the Columbia River. Winter-run steelhead trout use the lower 1 mile of the creek for
spawning, rearing, and migration (StreamNet 2002). Priority and non-priority resident fish have
not been documented in Catherine Creek, and no segments have been identified as exhibiting
impaired water quality. No fish hatcheries are located on the creek or its tributaries.
Major Creek. Major Creek is less than 1 mile east of Catherine Creek. The creek flows into the
Columbia River, primarily in a southerly direction. Anadromous fish documented in Major Creek
include Coho salmon and winter steelhead trout (WDFW 2002b), who use the lower 1 mile of
the river for spawning, rearing, and migration (StreamNet 2002). Rainbow trout, priority resident
fish, have been documented upstream at Major Creek’s confluence with Hanson Creek (WDFW
2002b). Non-priority resident fish and water quality impairments have not been documented on
Major Creek, and no fish hatcheries are present on the creek or its tributaries.

3.4.5 Impacts Due to Geographic Location of Overlay, Procedural
Alternatives, and Possible Mitigation
The following sections describe the potential impacts and proposed mitigation measures that
might occur in connection with Klickitat County developing an Energy Comprehensive Plan. A
general assessment of the potential impacts of the energy technologies identified in the
Alternatives analysis (Section 2) on flying animals, terrestrial Special Status Species and
habitats, wetlands, and fish are presented in the sections below.
3.4.5.1

General Impacts and Mitigation

The subsections below discuss general impacts to vegetation and wildlife associated with the
geographic location of the proposed energy Overlay. Overall, potential impacts under the
Limited Geographic Alternative may be less than the Geographic Alternative for gas-fired and
biomass since those technologies are restricted to a smaller geographic area. Potential impacts
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associated with specific energy generation technologies follow the discussion of general
impacts. Likewise, the mitigation sections below suggest measures that are common to any
type of proposed energy development. Mitigation measures specific to individual energy
development types are discussed in the following sections on energy-specific impacts and
mitigation.
3.4.5.2

General Bird and Bat Impacts

Potential impacts to birds and bats could occur through temporary disturbance and
displacement during construction, loss of habitat through conversion of land to energy facilities,
and ongoing mortality as a result of facility operations. This latter impact would principally be
due to impacts from wind turbines and associated structures. Construction disturbance and
habitat loss are impacts potentially associated with any energy technology development.
3.4.5.2.1.1

Habitat Effects on Avian Use

According to the WEST study, the highest use by buteos (hawks) occurred in shrub-steppe and
forested habitats (riparian and upland trees), but no significant difference was noted in buteo
use among habitats (see West report, Appendix B, Figure 3). Plots that contained riparian
habitat had significantly higher use by buteos than plots without a riparian habitat component.
Use of the project area by eagles was significantly higher in shrub-steppe habitats than the
other three habitats examined; no use by eagles was documented in agricultural habitats.
Eagle use was also significantly higher if the survey plot contained a riparian area component.
Use of the study area by large falcons (prairie falcons) was significantly higher in forested
habitats than agricultural or grassland habitats; use of shrub-steppe habitats was lower than
forested areas but not significantly. As with eagles, no falcons were observed in agricultural
habitats during the study. Use by large falcons was also significantly higher if riparian habitats
occurred within the survey plot. Small falcon (primarily American kestrel) use of agricultural and
grassland habitats was significantly higher than use of forested areas, but was similar to use of
shrub-steppe habitats. Northern harriers had significantly higher use in grassland habitats than
shrub-steppe or forested areas. Use of agricultural areas was similar to grasslands. Northern
harrier was the only raptor that had significantly higher use of plots not containing any riparian
habitat.
For all raptor species combined, grasslands and shrub-steppe habitats had slightly higher use
than agricultural or forested habitats; however, no significant difference was noted in use among
the four habitat types. Use of plots by all raptors combined was significantly higher if the plot
contained at least some riparian habitat.
Passerines had similar use among all four habitat types. Use of plots by passerines was
significantly higher if the plot contained at least some riparian habitat. Corvids had higher use of
grasslands and shrub-steppe than agricultural or forested habitats; however, the differences in
use among the four habitats were not significant. Corvids also had slightly higher use in plots
that did not contain a riparian area component, but the difference was not significant.
Waterbirds and waterfowl had higher use of forested (i.e., riparian) and shrub-steppe than
grassland or agricultural habitats, but the differences were not significant. Use of survey plots
by these groups was also much higher if the plot contained some riparian habitat.
3.4.5.2.1.2

Habitat Effects on Bat Use

Areas used by bats for roosting and foraging are typically not the same areas conducive to
development of wind farms, which are usually constructed in open areas to take advantage of
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the wind. Therefore, construction of wind farms would not result in the loss or degradation of
bat habitat in Klickitat County. The primary impact to bats would be collision mortality, and this
would be confined primarily to the migratory species.
3.4.5.2.1.3

Effects of Alternatives on Bird and Bat Impacts

The Geographic Alternative sets boundaries that exclude much of the County’s woodland
habitats and some cave areas. Therefore, some potential impacts to bird and bat species would
be avoided. However, the geographic location of the Overlay includes open range land that
several raptor species use for hunting. Procedural Alternative 1 (allowing development outside
the Overlay under conditional use) could result in greater impacts because more habitat types
are potentially available for development, compared to Procedural Alternative 2, which would
exclude energy development outside the Overlay. The No Action Alternative could result in
even more impacts because it would provide no incentive to develop energy facilities in areas
with the smallest impact to flying animals.
3.4.5.2.2

Mitigation of General Impacts to Birds and Bats

Any construction project has the potential to displace habitat used by birds and bats. However,
in general, construction is less likely to take place in bat roosting habitats (caves and trees).
Impacts to flying animals may include:
•

Loss of habitat

•

Displacement or disturbance during migration or reproductive periods

•

Mortality due to collision with structures

This discussion will focus mostly on mitigating loss of habitat and disturbance during important
periods. Collisions, which are mostly associated with wind energy projects (although some
flying animal mortality occurs from collisions with any structure), will be discussed separately
below. Because habitat changes and disturbance mostly affect birds, this general discussion
will focus on birds.
The information on bird habitat use and migration patterns in Klickitat County in the WEST study
will be useful in siting energy projects away from areas that could lead to significant impacts to
bird habitat. Additional site-specific studies may be needed to supplement or refine the findings
of the WEST Study. Any construction project should assess the potential short-term
(construction disturbance) and long-term (habitat loss) impacts to birds and bats. Each site is
likely to have unique requirements. Hence, a site-specific management plan should be
developed to address impacts to flying animals. The plan might include elements such as:
•

Construction timing to avoid disturbing migration or reproductive periods

•

Mitigation for loss of habitat such as constructing bird or bat boxes elsewhere

•

Deterrence methods to discourage birds or bats from roosting in areas where they could
be harmed.

Mitigation measures for specific energy development, including wind energy, are discussed
separately below.
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3.4.5.2.3

General Impacts to Terrestrial Animals

Construction of energy facilities or wind farms will likely result in short-term displacement of
some terrestrial species, including sensitive species during construction, and long-term loss of
habitat within the footprint of the development. While wind farms affect a larger area than
thermal energy project sites, many species should be able to re-occupy wind farms following
construction.
Sensitive terrestrial species that could be affected by energy development include the Oregon
spotted frog, western gray squirrel, and western pond turtle. Because it is unlikely that any type
of energy development would occur in aquatic habitats, the western gray squirrel is the only
species that may be affected. Without mitigation measures such as site-specific surveys for
western squirrel, energy development projects have the potential to impact existing squirrel
habitat.
According to the WDFW, Western gray squirrels are found in mixed conifer forests of mature
stands. They are also found in montane riparian habitats. In general, they require cavities in
large trees, masts, and snags for nests. Western gray squirrels are opportunistic feeders with
diets that vary with season, locality and availability. They eat fungi, pine nuts, acorns, and fruits.
In the spring and summer, fungi are an important food crop. Nuts and seeds are important in
the fall. They bury seeds in the ground for winter use. During the winter, broods nest in cavities
in trees and snags, sometimes enlarging former woodpecker holes. Nests may also be built in
the branches of trees. They are usually lined with shredded bark, grass, moss, and lichen.
Gray squirrels breed from January through September. Females have one litter a year, with 3
to 4 young being born in the period of March through June. Gestation lasts for 43-44 days.
Predators include coyotes, foxes, bobcats, martins, and large hawks.
The Geographic Alternative excludes much mixed conifer or oak habitat. Hence, the boundary
of the proposed Overlay may reduce the potential for gray squirrel habitat impacts. The Limited
Geographic Alternative limits gas-fired and biomass energy development to a smaller
geographic area than the Geographic Alternative, so more habitat would be eliminated from
consideration when siting new energy facilities and may further reduce the potential for impacts
to gray squirrel habitat. Procedural Alternative 1 would allow development outside the
proposed Overlay, so this alternative has the potential to have greater impact compared to
Procedural Alternative 2, which would exclude development outside the Overlay. The No Action
Alternative would likely lead to greater impact because development would not be encouraged
in low-impact areas.
More details regarding impacts of specific energy technologies on terrestrial animals are
provided in the following sections.
3.4.5.2.4

General Mitigation of Impacts to Terrestrial Animals

Site-specific studies for terrestrial animals of concern would provide information on a project’s
potential impact on sensitive terrestrial animals. This information would supplement and/or
refine the general data provided in the WNHP database, and should be used to verify any
findings in the database. The site-specific study findings should be used instead of the WNHP
data to make any siting decisions.
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If the study indicates the presence of terrestrial animal species of concern, a site-specific
mitigation plan may be needed to evaluate impacts and potential offsets. The mitigation plan
might include:
•

Construction timing to avoid disturbing animals during migration or reproductive periods

•

Either onsite or offsite habitat restoration or enhancement

•

Deterrence methods to prevent animals from harm at the energy facility.

3.4.5.2.5

General Plant Impacts

All types of energy development have the potential to disturb habitats of sensitive plant species.
Special status plants are more prone to loss because they are less likely to be recognized and
cannot avoid destruction through motility. Furthermore, plants may have very specialized
habitat needs and/or may depend on unique interspecies interactions for reproduction and
survival. Moreover, plants are often “keystone” species that support complex ecological
systems involving many other species. Finally, commensurate with increased levels of
development is the increased chance of the introduction of non-native invasive species such as
knapweed, knotweed, and scotch broom, and in wetlands, purple loosestrife, which can displace
native plant habitat. Without site-specific surveys for sensitive plants and mitigation measures
for disturbed areas, there may be impacts from the geographic location of the Overlay.
Under the Geographic Alternative for the Overlay, the proposed Overlay boundary would
exclude 16 plant species or communities listed in the WNH database, including 6 out of 14
federal or state threatened or endangered species. The Limited Geographic Alternative further
limits the geographic area for developing gas-fired or biomass facilities; thereby reducing the
potential for impacts to plant species or communities to occur. Under Procedural Alternative 1
(allowing conditional use outside the Overlay), these species could be impacted. These species
would be protected under Procedural Alternative 2. The No Action Alternative could lead to
energy development impacts to any of the plant species.
3.4.5.2.6

General Mitigation of Impacts to Plants

Site-specific studies for the presence of plant species of concern would provide information on a
project’s potential impacts. This information would supplement and/or refine the general data
provided in the WNHP database and should be used to verify any findings in the database. The
site-specific study findings should be used instead of the WNHP data to make any siting
decisions.
Projects are subject to state Noxious Weed Control program requirements, and the presence of
noxious weeds could be considered when developing site specific mitigation plans.
If the study indicates the presence of plant species of concern, a site-specific mitigation plan
would be needed to evaluate impacts and potential offsets. The mitigation plan might include:
•

Construction timing to avoid short-term impacts (e.g., performing certain construction
work in winter when plants are dormant or present only as seeds or below ground).

•

Either onsite or offsite habitat restoration or enhancement to offset loss
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•

Alteration of the facility configuration to preserve habitats (e.g., fencing off areas where
plants are present).

3.4.5.2.7

General Impacts to Wetlands

Development of any type of energy facility within a wetland would have a significant detrimental
impact. Construction in a wetland area would lead to soil compaction, change in hydrology, and
loss of plant material that would likely permanently alter wetland functions. Existing federal and
state wetland protection regulations make it difficult to disturb wetlands except when no other
alternative exists, and then, offsets for the loss of the wetland are required. Hence, it is unlikely
that energy facility development would take place in wetlands. However, some impacts to
wetlands may occur while constructing extensions of roads, bridges, gas pipelines, and
connections to electrical transmission lines. Many of these impacts, if small, are covered under
Nationwide General Permits, and in some cases, no mitigation is required, resulting in minor
losses of wetland functions. Typically these impacts are isolated and small, and therefore are
not considered significant.
The Geographic Alternative excludes certain wetland types associated with ecological
communities found in the north County, so the boundary lessens the potential impact to some
types of wetlands. The Limited Geographic Alternative further limits the geographic area for
developing gas-fired or biomass facilities; thereby reducing the potential for impacts to wetlands
to occur. Procedural Alternative 1 could allow energy development outside the Overlay
resulting in some potential for impacts. Procedural Alternative 2 would exclude these wetlands
from impacts. The No Action Alternative could lead to greater impacts to wetlands associated
with communities in the north County because it does not provide incentive and information that
would drive development to areas of least impact.
More detailed impacts of specific energy technologies to wetlands are described in the following
sections.
3.4.5.2.8

General Mitigation of Impacts to Wetlands

Existing federal and state wetland regulations provide adequate protection, so no additional
mitigation measures appear necessary. Site-specific wetland determinations and delineations
may be necessary to refine NWI information before making decisions about wetland impacts at
a particular site.
3.4.5.2.9

General Impacts to Fish

With Endangered Species Act listing of several species and subspecies of salmonids in the
Pacific Northwest, protection of fish habitat and assurance of water quality and quantity
necessary for fish reproduction and survival has gained significant importance. In general,
energy development is unlikely to have a direct negative impact on fish habitat provided impacts
discussed below are mitigated. Indirect impacts from use of water for thermal power generation
and disposal of heated water discharges to rivers and streams are discussed below.
Development of non-hydroelectric power generation facilities may benefit fish by decreasing the
demand for hydroelectric power, allowing more water to be spilled from existing dams for fish
passage around dams rather than through turbines.
The Geographic Alternative includes riparian fish habitat but excludes some habitat in the
tributaries to many of these riparian zones. These areas outside the Overlay may include
spawning habitat. For gas-fired and biomass energy facilities, the Limited Geographic
Alternative further reduces riparian fish habitat available for development and reduces the
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potential for impact. Under Procedural Alternative 1, energy development could occur in these
tributaries and could lead to greater fish impacts than Procedural Alternative 2, which would
exclude energy development outside the Overlay. Under the No Action Alternative, additional
impacts could occur because development would not be directed to areas of the least
environmental impact.
The following sections address potential impacts of specific energy development technologies
on fish within Klickitat County.
3.4.5.2.10 General Mitigation of Impacts to Fish
Existing state requirements for stormwater runoff control during construction (NPDES
stormwater permits) and best management practices for construction and operational
stormwater runoff control appear to be adequate to minimize impacts to fish habitat in general.
State riparian and wetlands protection rules provide sufficient buffer between facilities and
riparian zones to preserve ecological function. State instream work regulations would protect
fish habitat if pipeline or transmission lines cross riparian zones. Specific measures to mitigate
impacts from energy technologies that use stream water or discharge process water to riparian
zones are discussed below. Site specific analysis would likely be required to determine
appropriate mitigation.
3.4.5.3

Wind Energy Impacts and Mitigation

Specific impacts and possible mitigation measures associated with wind technology are
discussed in the following sections.
3.4.5.3.1

Wind Energy Impacts to Birds and Bats

Specific impacts associated with wind technology are discussed in the following sections.
Although the permanent footprint of wind projects is relatively small, depending on their location,
wind projects can remove native habitats that have wildlife value. In addition, areas that are
temporarily disturbed (e.g., temporary roads and staging areas) may reduce habitat until the
temporarily disturbed area is reseeded or revegetated. Many areas that are used for cattle
grazing or that are otherwise unused are classified in habitat terms as shrub-steppe, grassland,
Conservation Reserve Program, or lithosol (shallow-soil). Depending on their condition, these
types of habitats can be valuable to a range of wildlife, from ground-nesting birds such as
burrowing owls and long-billed curlews, to game species, such as deer.
Wind energy projects were first developed on a large scale in California. The initial generation
of wind projects in the Altamont Pass area east of San Francisco was associated with
substantial mortality to golden eagles and other raptors. The current generation of wind
projects, however, has shown far lower levels of bird mortality. A combination of better
information about prospective wind site avian use and the new generation of larger,
slower-turning wind turbines has substantially reduced the numbers of birds killed by wind
turbines.
During the WEST study, 1073 flocks comprised of 2789 birds were observed flying during point
count surveys. Mean flight height for all species combined was 18.8 m. For avian groups with
at least 10 observations of flying flocks, mean flight height was lowest for passerines (5.1 m),
doves (6.6 m), and corvids (21.8 m). Highest mean flight heights were recorded for buteos
(65.5 m), followed by eagles (57.9 m) and waterbirds (44.1 m).
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For all species combined, 76.1% of all flying birds observed were below the rotor-swept height,
20.0% were within the rotor-swept height, and 3.9% were above the rotor-swept height. Bird
groups most often observed flying within the turbine rotor-swept height were buteos (59.4%),
eagles (46.7%), corvids (40.9%), and waterbirds (40.3%). For all flying raptors combined,
45.3% were observed flying within the rotor-swept height.
For species with > 15 flying flocks recorded during surveys, the five with the greatest proportion
of observations within the turbine rotor-swept height were turkey vulture (73.1%), red-tailed
hawk (60.7%), unidentified gull (45.6%), common raven (42.9%), and barn swallow (21.9%).
Some common species were never observed flying at the turbine rotor-swept height, including
American goldfinch, Brewer’s blackbird, cliff swallow, mountain bluebird, red-winged blackbird,
western kingbird, and western meadowlark.
Species with the highest probability of turbine exposure based on abundance and flight behavior
were common raven, red-tailed hawk, ring-billed gull, and Vaux’s swift. This analysis may
provide insight into what species might be the most likely turbine casualties. However, this
index only considers relative probability of exposure based on abundance, proportion of daily
activity budget spent flying, and flight height of each species. This analysis is based on
observations of birds during the daylight period and does not take into consideration flight
behavior or abundance of nocturnal migrants. Night surveys were not conducted as part of the
WEST study; however, nocturnal habits of species known to be present in the area were
considered. Also, there may be variation among species to detect and avoid turbines, habitat
selection and other factors that may influence exposure to turbine collision; therefore, the actual
risk may vary. For example, in the Altamont Pass WRA in California, mortality among the five
most common species was not related to their abundance. American kestrels, red-tailed hawks,
and golden eagles were killed more often, and turkey vultures and common ravens were killed
less often than predicted based on abundance (Orloff and Flannery 1992). Similarly, at the
Tehachapi Pass WRA in California, common ravens were found to be the most common large
bird in the WRA, yet no fatalities for this species were documented during intensive studies
(Anderson et al. 1996).
Wind plant design has changed significantly since the first large wind plants were developed in
California; many of these changes appear to have reduced risk to birds. Turbines are now
typically installed on tubular steel towers instead of lattice towers and without open platforms at
the top of the tower, eliminating perching opportunities for raptors and other birds. No
observations have been made of raptors perched on the new turbine types during studies at the
Foote Creek Rim Wyoming facility (Johnson et al. 2000a), Buffalo Ridge in Minnesota (Johnson
et al. 2000b), Vansycle in Oregon (Erickson et al. 2001a) and Stateline in Oregon and
Washington (Jeffrey 2002, personal communication). The nacelle, which houses the generator,
drive train and gearbox on top of the tower, is now typically completely enclosed. Previously,
American kestrels were even observed nesting inside the nacelle of older turbines, and kestrel
mortality was high, likely due to this increased use near the turbines (Howell 1997). Electrical
lines between turbines and from the turbine strings to substations in new-generation wind plants
are often buried underground to eliminate perching opportunities, collisions with wires, and
electrocutions. Collisions with wires and electrocutions were a common source of mortality at
Altamont Pass in California (Orloff and Flannery 1992) and other older wind projects. Overhead
lines within the wind plant have often been designed to be raptor safe, and anti-perching
devices are often installed (e.g., Stateline [Oregon/Washington] wind plant [Walla Walla
Regional Planning Department 2000]).
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Modern turbines are much larger, with blades moving at slower revolutions per minute (rpm)
and presumably more visible than blades on the smaller older turbines. For example, the
blades of the 1.5 MW turbines installed at the Klondike, Oregon wind plant turn at approximately
20 rpm, contrasted to faster than 60 rpm for the Kenetech 56-100 downwind turbine, the most
common turbine at the Altamont Pass, California wind plant. While modern turbines rotate more
slowly, their blade tip speeds can still be fast (often 200+ mph). Studies by Howell (1997) and
Hunt (2002) provide some evidence indicating the Kenetech 56-100 turbines (100 kW, 9-meter
blades) have a higher associated raptor mortality rate than other turbine types, including larger
turbines. Hunt (2002) attributes the higher risk in part to the blade proximity to the ground and
the low-altitude foraging behavior of golden eagles. The 56-100 model is a downwind turbine,
with the blades on the downwind side of the nacelle, which some researchers believe may also
increase risk of collision of birds that perch on the turbines; most newer-generation turbines are
upwind turbines.
In addition to changes in technology, significant effort has been devoted to developing
standardized methods for siting wind plants (NWCC 1999), monitoring for avian impacts
resulting from the wind plants (Anderson et al. 1999, Erickson et al. 2000), and developing
measures to mitigate impacts (Johnson et al. in press). Primarily due to the avian collision
concerns and through the development of siting and monitoring guidelines, baseline avian use,
raptor nesting and operational monitoring data (Erickson et al. 2001b) have been collected at
many new developments outside California. The data have been used to predict wind project
impacts on wildlife and habitats, and in some cases, to site individual wind turbines at a
particular location. This large and significant source of information has greatly improved the
ability to predict impacts for new projects and to aid in wind plant/wind turbine siting. Raptor
mortality at these new wind projects has been absent or low in all cases. Intensive monitoring
programs in place at newly constructed wind projects such as the Stateline
(Oregon/Washington), Klondike (Oregon), and Buffalo Mountain (Tennessee) continue to
augment the already available information for other new wind projects (e.g., Buffalo Ridge
(Minnesota), Foote Creek Rim (Wyoming), and Vansycle (Oregon)). Other wind projects such
as Nine Canyon (Washington) and Condon (Oregon) will contribute more information in the near
future.
Substantial data on avian mortality at wind plants are currently available. Of 841 avian fatalities
reported from multi-year California studies (>70% from Altamont Pass, California), 39% were
diurnal raptors, 19% were passerines (excluding house sparrows and European starlings), and
12% were owls. Non-protected birds including house sparrows, European starlings, and rock
doves comprised 15% of the fatalities. Other avian groups generally made up <10% of the
fatalities. Outside California, diurnal raptor fatalities comprised only 2% of the wind plant-related
fatalities. Passerines (excluding house sparrows and European starlings) were the most
common collision victims, comprising 82% of the 225 fatalities documented. No other group
(e.g., raptors, waterfowl) comprised more than 5% of the fatalities (Table 37 in the WEST
Report, Appendix B).
For all avian species combined, estimates of the number of bird fatalities per turbine per year
from individual studies have ranged from 0 at the Searsburg, Vermont (Kerlinger 1997) and
Algona, Iowa sites (Demastes and Trainer 2000) to 4.45 on the Buffalo Ridge (MN) Phase III
site (Johnson et al. 2000b). The Buffalo Ridge (MN) Phase III site estimate was based on one
field season (1999) and was greatly influenced by a fatality event involving 14 migrant warblers,
vireos and flycatchers observed during a May 17 carcass search of two turbines (Johnson et al.
2002a). Avian fatality rates were much lower at the Buffalo Ridge (MN) Phase I and II sites,
where several years of data were collected (Osborn et al. 2000, Johnson et al. 2002).
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Throughout the entire U.S., the average number of avian collision fatalities per turbine is 2.19
per year. WEST is not aware of any other fatality incident in the United States like the one
recorded at Buffalo Ridge Minnesota (14 migrants at two turbines during a single search). We
are also not aware of any raptor fatality incident where several raptors were killed as a group
during migration.
Raptor mortality has been absent to very low at all newer generation wind plants studied in the
United States. This and other information regarding wind turbine design and wind plant/wind
turbine siting strongly suggests that the level of raptor mortality observed at Altamont Pass is
unique in the number and arrangement of turbines in small area, turbine types, prey availability,
and raptor use, and can be avoided at other locations. Raptor use (e.g., golden eagle use) may
be a predictor of raptor risk (e.g., likelihood of mortality) when comparing several sites and
different areas within a site. However, low raptor mortality at newer generation wind plants has
resulted in a low correlation between use and fatality rates at these new projects. It is possible
that the new turbine designs and turbine and wind plant siting decisions made based on avian
use patterns or patterns observed at other projects have resulted in reduced avian mortality.
This has not been experimentally tested.
Wind plants with year-round waterfowl use have shown the highest waterfowl mortality, although
the levels of waterfowl/waterbird mortality appear insignificant compared to the
waterfowl/waterbird use of the sites. Sites within native landscapes have shown very low
waterfowl use, except when significant water sources are available (e.g., San Gorgonio
California). Only two Canada geese fatalities were documented at the Klondike Oregon wind
plant, even though several hundred Canada geese were observed during preconstruction
surveys (Johnson 2002); only one Canada goose fatality has been reported at any other United
States wind plant. Passerines comprise a large proportion of the fatalities at new wind plants,
and involve both resident and migrant species. Studies of nocturnal migration at several wind
plants suggest the mortality compared to the number of birds passing through the area appear
low (Cooper and Mabee 2002, McCrary et al. 1984). Since few raptor species targeted during
nest surveys (i.e., those visible from helicopter surveys) have been observed as fatalities at
newer wind plants, correlations are very low between the number of collision fatalities and raptor
nest density within 2 miles of project facilities. Raptors nesting closest to turbines likely have
higher probabilities of being impacted from disturbance (construction and operation) or from
collision with turbines, but data on nests very close to turbines (e.g., within ½ mile) are currently
inadequate to determine the level of these impacts. The existing wind plant with the highest
reported nest density is the Foote Creek Rim Wyoming facility. Most of the nests within 2 miles
of the wind plant are red-tailed hawks, but no red-tailed hawk fatalities have been documented
at this site (Johnson et al. 2000a).
The WEST report provided detailed predictions on bird mortality based on observations and
literature review relative to the Proposed Overlay Area.
In Europe, wind plant-related displacement effects are considered to have a greater impact on
birds than collision mortality, and several European studies have addressed this issue. Many
groups of birds, including waterfowl, shorebirds, waders, and passerines, have shown
disturbance effects (ranging from 75 meters to as far as 800 meters away) from turbines
(Larsen and Madsen 2000, Peterson and Nohr 1989, Pederson and Poulsen 1991, Vauk 1990,
Winkelman 1989, Winkelman 1990, Winkelman 1992). Disturbance related reductions in bird
use in turbine areas of up to 95% have been recorded (Winkelman 1994). Disturbance to
breeding birds appears negligible and was documented during only one study (Pedersen and
Poulsen 1991). Most disturbances have involved feeding, resting, and migrating birds
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(Crockford 1992). Avoidance of turbines by pink-footed geese differed based on turbine
arrangements; the avoidance distance of turbines arranged in lines (75 to 125 meters) was
much lower than turbines arranged in clusters (175 – to 200 meters) (Larsen and Madsen
2000). For other avian groups or species or at other European wind plants, however, no
displacement effects were observed (Karlsson 1983, Phillips 1994, Winkelman 1989,
Winkelman 1990).
Avian displacement associated with wind power development has not received as much
attention in the United States. At the large wind plant in Buffalo Ridge, Minnesota, the
abundance of shorebirds, waterfowl, upland gamebirds, woodpeckers, and several groups of
passerines was found to be significantly lower at survey plots with turbines than at plots without
turbines. There were fewer differences in avian use as a function of distance from the turbine,
however, suggesting that the area of reduced use was limited primarily to those areas within
100 meters of the turbines (Johnson et al. 2000b). These results are similar to those of Osborn
et al. (1998), who reported that birds at Buffalo Ridge avoided flying in areas with turbines. Also
at Buffalo Ridge, Leddy et al. (1999) found that densities of male songbirds were significantly
lower in Conservation Reserve Program (CRP) grasslands containing turbines than in CRP
grasslands without turbines. Grasslands without turbines, as well as portions of grasslands
located at least 180 meters from turbines, had bird densities four times greater than grasslands
located near turbines. Reduced avian use near turbines was attributed to avoidance of turbine
noise and maintenance activities and reduced habitat effectiveness due to the presence of
access roads and large pads covered with aggregate surrounding turbines (Leddy 1996,
Johnson et al. 2000b).
At Foote Creek Rim, Wyoming, a population of mountain plovers on top of the rim was reduced
from a mean of 50 during the 2 years prior to wind plant construction to a mean of 25 in the 3
years after construction began. Maps of plover use based on transect data indicated that
plovers were possibly being displaced by the wind development (Johnson et al. 2000a).
Construction and operation of the Foote Creek Rim wind plant did not appear to cause reduced
use of the wind plant and adjacent areas by most other avian groups, including raptors, corvids,
or passerines (Johnson et al. 2000a). A pair of golden eagles successfully nested 0.5 mile from
the wind plant after one phase was operational and another phase was under construction.
Raptor avoidance of wind plants has not been reported at any United States wind plants, and
anecdotal evidence indicates that raptor use at the Altamont Pass, California wind resource
area (WRA) might have increased since installation of wind turbines (American Wind Energy
Association 1995). Although displacement of birds by wind plants is not desirable where
important habitats may be limited, if other suitable habitats are available, a potential benefit of
avian avoidance of turbines is the reduced potential for collision mortality to occur (Crockford
1992).
Wind plant-related bat mortality was first documented in Australia (Hall and Richards 1972). Bat
collision mortality at wind plants has also been documented in Sweden (Ahlen 2002) and
Germany (Bach 2001). In the U.S., bat collision mortality at wind plants has been documented
in Minnesota (Osborn et al. 1996, Johnson et al. 2000a, 2003), Wyoming (Johnson et al. 2001,
Young et al. 2002), Wisconsin (Howe et al. 2002), Iowa (Alan Hancock, Iowa Department of
Natural Resources, personal communication), Tennessee (Nicholson 2001), Colorado (Curry
and Kerlinger, unpublished data), California (Howell and Didonato 1991, Orloff and Flannery
1992, Howell 1997, Anderson et al. 2000, Thelander and Rugge 2000) and Pennsylvania (Curry
and Kerlinger, unpublished data). In the Pacific Northwest, bat mortality at wind plants has

Klickitat County Energy Overlay FEIS

Page 3-62

been documented in both Washington (Erickson et al. 2003) and Oregon (Erickson et al. 2003,
Johnson et al. 2003).
Most bat mortality documented at United States wind plants occurred in late summer and early
fall. Of 536 bat collision fatalities in the United States where the approximate date of the
collision was reported, nearly 90% occurred from mid-July through mid-September, with over
50% occurring in August. Most of the fatalities consist of migratory tree bats. Of 616 carcasses
identified to species, hoary bat was by far the most prominent species, comprising 61.7% of all
fatalities. Eastern red bats, which do not occur in Washington, comprised 17.2%, and
silver-haired bats comprised 7.1% of the fatalities. Non-migratory bats have rarely been found
at wind plants, and included small numbers of big brown bat, little brown bat, and eastern
pipistrelle.
Although there are as many as 45 species of bats in the United States, only six species
comprise all known bat fatalities at United States wind plants, despite the fact that wind plants
with bat mortality occur throughout the United States in a variety of habitats. In Minnesota,
sampling with Anabats® and mist nets indicated that relatively large breeding populations of big
brown and little brown bats within ½ mile of the wind plant experienced little to no wind plantrelated collision mortality. At the Foote Creek Rim, Wyoming wind plant, mist net studies
indicated the presence of large numbers of long-eared myotis, little brown bat, and long-legged
myotis near the wind plant, yet none of these populations appeared susceptible to collision
mortality (Gruver 2002). Similarly, at Buffalo Mountain, Tennessee, Anabats® and mist nets
detected two species of bats (little brown and eastern big-eared bat) were detected near the
wind plant, yet neither species was among the 32 bat fatalities documented during the first year
of operation (Nicholson 2001).
Potential impacts of windpower development in Klickitat County can be assessed by examining
available data from post-construction mortality monitoring being conducted at other wind plants
in the region. In 1999, 10 dead bats were found at the 38-turbine Vansycle wind plant in
Umatilla County, Oregon, resulting in a mortality estimate of 28 (0.7/turbine/year) (Erickson et
al. 2000). In 2002, six dead bats were found at the 16-turbine Klondike windplant in Sherman
County, Oregon, located in wheat fields across the Columbia River from Klickitat County. The
estimated total bat mortality was 14 (0.9/turbine/year) (Johnson et al. 2003). In 2001 and 2002,
54 dead bats were found at a large windplant in the Pacific Northwest, resulting in a mortality
estimate of 377 (0.9/turbine/year) (Erickson et al. 2003). If one assumes these levels of mortality
would be similar in Klickitat County, an average mortality rate for bats might range from 0.7 to
0.9 per turbine per year. Bat mortality patterns at windplants in Washington and Oregon have
followed patterns similar to the rest of the country. Of 70 bat mortalities collected at existing
windplants in eastern Oregon and Washington, 62 (89%) have been the two migratory species,
including 33 hoary bats and 29 silver-haired bats. The other mortalities have consisted of two
big brown bats, two little brown bats, and four unidentified bats. Virtually all of the mortality has
occurred in late summer and early fall, during the fall migration period for hoary and silverhaired bats.
Potential population-level effects of windpower-related mortality cannot be quantified with
available data. Data collected in Wyoming and Minnesota indicate that only a small proportion
of bats flying near wind turbines collide with the turbine. For example, at Buffalo Ridge,
Minnesota, the number of bat passes recorded with an Anabat® detector averaged 2.2 per
turbine per night over a 3-month period at a windfarm with 281 turbines. Based on bat activity
and mortality data, it was estimated that one collision fatality occurred for every 70 bat passes
recorded (Johnson et al. 2003). Potential effects on populations of sustained collision mortality
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over several years are not known, but data collected from 1998 through 2002 at Buffalo Ridge
suggest that the number of bats migrating through the area may be substantial, and wind
plant-related mortality is apparently not large enough to cause measurable population declines
(Johnson et al. 2003).
With regard to energy development within the IBA, the WEST study did show higher raptor use
of the IBA and other areas west of Rock Creek than areas east of Rock Creek. Assuming 500
turbines of wind development in this area using 1.5 MW turbines, impact predictions from the
WEST report indicate that this level of development would result in approximately 33 raptor
fatalities per year.
3.4.5.3.2

Mitigation of Wind Energy Impacts to Birds and Bats

Available evidence indicates that collision mortality would likely be reduced by siting turbines
where the lowest avian use occurs. Raptor collision mortality would therefore likely be lowest in
areas east of Rock Creek and more than 1.5 miles from the Columbia River. Mortality would
likely be highest in those areas west of United States Highway 97 and within 1.5 miles of the
Columbia River. This does not necessarily mean that areas west of United States Highway 97
are unsuitable for development. Although collision mortality may be higher in that area, avian
impacts could be minimized by siting fewer turbines in those areas with highest avian use.
Mortality could be reduced by siting turbines away from the Columbia River and other riparian
areas. Bird use data indicate that collision mortality would be higher along the Columbia River.
WEST suggests using a 1.5-mile cutoff as a maximum distance, but the actual distance
between the river and the top of the rim varies along the river. Wind farms sited north of the top
of the rim overlooking the Columbia River should have lower collision mortality than wind farms
sited along the face of the ridge or adjacent to the Columbia River. Furthermore, bird use is
concentrated along other riparian areas (e.g., Rock Creek) within Klickitat County, and most
raptor nests are within riparian areas. Therefore, wind plants sited within 0.5 mile of these
areas would likely have higher associated collision mortality than wind plants sited >0.5 mile
from riparian areas.
Available bird use data, especially raptor use data, collected within Klickitat County as well as at
other Pacific Northwest WRAs, indicate that avian collision mortality could be reduced by siting
facilities in agricultural landscapes rather than native landscapes such as scrub shrub or oak
woodlots. Therefore, wind development plans formulated to minimize avian impacts should
attempt to maximize wind development in agricultural areas while perhaps allowing for
smaller-scale developments in native landscapes.
Areas of nesting habitat for sensitive raptor species, such as peregrine falcons and golden
eagles, and nesting buffers should be defined on a case-by-case basis, and these areas should
be avoided when siting new wind plants.
Impacts to raptors could be reduced further by avoiding siting turbines directly at the crests and
edges of hilltops where raptors use the uplift created by the cliff face. Developments in areas of
higher raptor use could propose setbacks from the cliff face or hilltop ridge. Spatial use data
indicated that raptor use of the CARES study area tended to concentrate north of the rim edge,
suggesting risk may be reduced if turbines are not placed on top of the rim itself (Erickson et al.
1999). Relatively higher use of rim edges by raptors has also been documented at other sites
(Johnson et al. 2000a). A requirement to consider avoiding wind turbine placement within 50
meters of hilltop rim edges is recommended to be included in the Energy Overlay
Comprehensive Plan.
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The cause of bat collisions is not well understood (Johnson et al. 2003). Bats can easily
navigate through constructed clutter zones made of twine (Mackey and Barclay 1989), can
detect large landscape and background features by echolocation out to 100 m (Griffin 1970),
and can avoid colliding with moving objects more successfully than stationary ones (Jen and
McCarty 1978). Even though echolocation in flying bats does not require additional energy
expenditure (Speakman and Racey 1991), evidence suggests that migrating bats may navigate
without the use of echolocation (e.g., Van Gelder 1956). Despite the common phrase “blind as
a bat,” bats have good visual acuity (Suthers 1970), and they depend on vision rather than
echolocation for long-distance orientation (Fenton 2001). If bats are flying through wind farms
by sight only, then causes of bat mortality could be similar to causes of avian collision mortality
at wind plants.
Many species of bats forage near street lights (Hickey and Fenton 1990, Hickey 1992), where
insect abundance is higher. Therefore, lights on turbines may increase the probability of bat
collisions if Federal Aviation Administration lighting attracts nocturnal insects. At one wind plant
in Buffalo Ridge, Minnesota, however, where every other turbine is lighted, 48% of the 87 bat
fatalities were found at lighted turbines and 52% were found at unlit turbines, suggesting that
lighting had no bearing on the numbers of collision fatalities at that site (Johnson et al. 2003). In
Wisconsin, no bats were observed foraging at lighted turbines during 26 hours of infrared
camera videotape at the turbines. The camera observed only one bat moving past the turbine,
and the bat was echolocating at a normal rate and did not appear disturbed by or attracted to
the turbine (Puzen 2002).
A mortality monitoring program at wind turbine sites is recommended to assess overall actual
impacts to birds and bats from wind turbine projects. The County could use the mortality data
for adaptive management to adjust Energy Overlay criteria if initial projects indicate
unacceptable mortality rates.
Under the Geographic Alternative, some bird and bat impacts would be mitigated by excluding
wind energy development in much of the County’s woodland areas, which are habitat for some
types of birds and bats. The geographic area for wind development is the same between both
the Geographic Alternative and the Limited Geographic Alternative, so the potential for impacts
is the same for both alternatives. Procedural Alternative 1 could allow some development
outside the Overlay zone through Conditional Use permitting. Because it may include a larger
variety of impacts, impacts to birds and bats could be greater under Procedural Alternative 1
than Procedural Alternative 2, which would exclude energy development outside the Overlay.
An Overlay could also result in consistent policy regarding minimum mitigation measures and
provide a means to monitor impacts through mortality reporting. The No Action Alternative
would likely lead to greater impacts to birds and bats because there would be less incentive to
construct wind energy facilities in areas with the least potential to impact bird and bat habitat.
3.4.5.3.3

Wind Energy Terrestrial Animal Impacts and Mitigation

Wind farm development is not likely to impact gray squirrel habitat because wind farms are
unlikely to be constructed in mixed forest squirrel habitat. No other special status terrestrial
animal species are known to be present in the County. Therefore, no specific mitigation in
addition to mitigation proposed in the general impacts section is needed for wind energy
development.
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3.4.5.3.4

Wind Energy Vegetation Impacts and Mitigation

Wind energy projects have the potential impacts as discussed in the general impacts section
above. Because wind farms have the potential to cover larger areas, there is an increased
chance of affecting habitat or introducing non-native species. While construction of wind energy
facilities could affect sensitive plant species, wind farms may provide habitat for plant species
that would otherwise be lost through other land use changes (such as housing or industrial
development) that lead to permanent changes to the landscape.
In general, wind energy development is not likely to have unique potential impacts to wetlands
not discussed in the general section above. However, the larger area of wind farms and the
need to connect turbines for control and power take-off, typically through subsurface cables,
increases the potential for encountering wetlands in a project area.
Mitigation for these impacts to wetlands associated with wind farms would likely be similar to the
mitigation measures considered in the general mitigation section above.
3.4.5.3.5

Wind Energy Impacts to Fish

Potential construction-related impacts are similar to those described for gas-fired facilities
(Section 3.4.5.3.5). Similar to gas-fired generation facilities, the siting of wind energy turbines
greatly influences the potential for impacts to fisheries resources. However, in contrast to
gas-fired facilities, wind turbines do not require water intakes and therefore do not require siting
near a source of water. Instead, wind turbines ideally are sited along ridge tops, where they
intercept predominant winds. The construction of turbines along ridge tops instead of adjacent
to water bodies reduces the potential for long-term impacts to fish habitat.
However, this construction along ridge tops can have short-term impacts on fish habitat
because of runoff and sedimentation. As with the construction of a gas-fired facility, the
construction involves earth moving, grading, and grubbing. Construction activities alter natural
soil conditions by removing vegetation and increase the risk of erosion during storm events.
The eroded soils can be carried downslope into fish-bearing waters and increase stream
turbidity. Because the footprint for each turbine requires a small area of land, the potential for
significant impacts to fisheries resources is reduced.
The construction of many turbines over a large land area increases the potential for construction
to affect fisheries resources. Collector lines linking turbines frequently are buried underground.
Earth moving required to bury the collector line exposes soils to stormwater and increases the
potential for sedimentation of nearby water bodies.
Additionally, the interconnection of underground collector lines throughout strings of turbines
could require stream crossings. As with the construction of access roads, constructing collector
line crossings perpendicular to the stream reduces the area of in-stream disturbances. Such
crossings typically require a temporary stream diversion, with work occurring during
WDFW-designated in-water work periods. Because the diversion is temporary and the
construction occurs when the likelihood of ESA-listed or priority fish species being present is
minimized, impacts are of short-term duration.
Multiple wind power turbines typically are constructed for several miles over a wide area of land
along sloping hills and ridges. As a result, access roads must be constructed to each of the
turbines. Associated impacts to fisheries resources are similar to those previously discussed for
gas-fired facilities (Section 3.4.5.4.5). However, the risk of sediment runoff is reduced because
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the roads are constructed along ridge tops. Because of the large land area required for wind
power facilities, construction of access roads can result in impacts to fisheries resources. When
they must be constructed across or parallel to surface waters, impacts are long-term and the
degree of severity depends on siting (see related discussion in gas-fired facility impacts, Section
3.4.5.4.5).
Operation and Maintenance Impacts
Potential long-term impacts to fisheries resources during the operation and maintenance of wind
power facilities are less severe than those discussed for gas-fired facilities (Section 3.4.5.4.5).
Footprints for the turbines are small and do not present a significant area of impermeable
surface. Additionally, water intake is not necessary for turbine operation. These two conditions
greatly reduce the potential for long-term impacts.
The greatest potential for long-term impacts to fisheries resources would result from operation
and maintenance of access roads and underground collector lines. As previously discussed,
access roads can become rutted and increase stormwater runoff, which could contribute to
increased sedimentation in nearby water bodies. Access roads can also contribute to bank
instability when sited parallel to surface waters. Similar concerns regarding sedimentation will
arise if underground collector lines require unscheduled maintenance or repairs. The
maintenance could require earth-moving and vegetation removal that would expose soils to
stormwater.
Impacts resulting from incidental leaks and spills will depend upon the type of contamination
and its duration.
3.4.5.3.6

Mitigation of Wind Energy Fish Impacts

The impacts to fisheries resources that result from wind power facilities primarily depend on site
management of stormwater and resultant sedimentation into nearby water bodies. Developing
an SWPPP and implementing best management practices (BMPs) required by the NPDES
stormwater permit program can significantly reduce the potential for contamination of
stormwater runoff and sedimentation. With these measures, no further mitigation for impacts to
fisheries resources is likely necessary.
3.4.5.4

Thermal Power Generation Impacts and Mitigation

Typical thermal power plants are likely to have similar impacts to birds and bats regardless of
the fuel source because they are likely to have similar land use siting needs. Structures,
exhaust stacks, and transmission towers and lines are likely to be similar. Hence they are
grouped together for the purpose of this analysis.
3.4.5.4.1

Thermal Power Impacts to Birds and Bats

Impacts from thermal power plants would come principally from temporary construction
disturbance, habitat loss, and possibly noise or air emissions. Without specific project details, it
is not possible to accurately quantify the effects of construction habitat loss as a result of the
Energy Overlay.
Bird impacts from construction could occur if nesting sites are temporarily displaced or
disturbed. Construction noise and activities would cause some birds to avoid areas of active
construction or abandon existing nesting sites; however, mitigation measures described below
could significantly lower these impacts.
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Because any type of thermal power plant would have to meet air quality and noise standards,
impacts to birds and bats from ongoing emissions are considered low.
Because bats do not roost in habitats likely to be occupied by thermal plant development sites,
temporary construction impacts and loss of habitat are considered low. However, bat collision
mortality is not unique to wind plants. Previous studies have documented bats colliding with
lighthouses (Saunders 1930), communication towers (Van Gelder 1956, Crawford and Baker
1981, Zinn and Baker 1979), tall buildings (Timm 1989; Terres 1956), powerlines (Dedon et al.
1989), and fences (Denys 1972).
Under the Geographic Alternative, the proposed Overlay would exclude some bird habitats
associated with forested areas. It could also reduce impacts by mapping that excludes some of
the County’s higher bird use habitats including cliffs, caves, forested areas, wetlands, and
riparian zones and requiring additional mitigation measures in these areas. For gas-fired and
biomass facilities, the Limited Geographic Alternative limits development to geographic areas
with adequate water resources. The Limited Geographic Alternative further limits development
of gas-fired plants to within two miles of existing gas pipelines. These limitations would exclude
some bird habitat from development and potentially reduce impacts.
Under Procedural Alternative 1 (Conditional Use Process) thermal energy development projects
could still go forward in locations outside the Overlay through the Conditional Use permit
process. Under this process, it may be possible to demonstrate no significant adverse impacts
to birds or bats through site-specific studies or other mitigation measures.
Under Procedural Alternative 2 (excluding development outside the Overlay), these additional
potential impacts would not occur.
Under the No Action Alternative, energy development could occur anywhere within the County.
However, the County’s existing permit structure gives the County the authority to deny projects
through Conditional Use permitting and SEPA reviews when significant adverse environmental
impacts cannot be mitigated or when all Conditional Use requirements cannot be met. The No
Action Alternative does not provide incentive that may help drive development to low impact
locations.
3.4.5.4.2

Mitigation of Thermal Power Impacts to Birds and Bats

Birds and bats are currently protected and managed through existing state and federal Special
Status Species regulations, eagle, and migratory bird statutes (see Section 3.4.4.1.1). Other
than the site-specific habitat survey recommended for general mitigation, no additional
mitigation measures specific to thermal power facilities appear necessary.
3.4.5.4.3

Thermal Power Terrestrial and Sensitive Species Impacts and Mitigation

Developing thermal or other high density energy facilities would likely result in permanent loss of
viable plant and animal habitat within the footprint of the development. However, the number
and size of the thermal energy development projects are relatively small, so the impacts from
such developments are likely to be insignificant. Therefore, no special mitigation measures
specific to thermal power generation appear needed to mitigate impacts to terrestrial plants and
animals.
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3.4.5.4.4

Thermal Power Wetlands Impacts and Mitigation

No additional potential impacts associated with thermal power generation are anticipated.
Therefore, no mitigation specific to thermal power generation facility development appears to be
necessary.
3.4.5.4.5

Thermal Power Impacts to Fish

Thermal power development may have short-term construction-related and long-term water
quality-related impacts.
3.4.5.4.5.1

Construction Impacts

Potential construction-related impacts to fisheries include direct removal or disturbance of
aquatic habitat and organisms as a result of potential road crossing, temporary loss of stream
cover, sedimentation and turbidity; acoustic disturbances, and risk of fuel spills from
construction equipment. Activities that violate existing state or federal water quality standards
would need to be avoided.
The amount of fish habitat lost or disturbed as a result of constructing a gas-fired generation
facility is highly dependent on where the facility is sited. Siting the facility upland and away from
fish-bearing water bodies can greatly reduce the potential for impacts to fish habitat. However,
because of a number of constraints, it may be necessary to site some elements of facilities (for
example, pipelines or access roads) in wetland and riparian areas, which would have direct
impacts to fish. Both areas provide important functions in fish habitat. Wetlands augment low
stream flows and provide fish with food, habitat, and refuge during high water flows; filling these
areas can directly affect fish. Riparian areas perform similar functions, and they also stabilize
streambanks and act as a “buffer” to the stream by filtering out potential contaminants. These
functions would be permanently lost if wetland or riparian areas were removed or could be
reduced if the wetland or riparian areas were damaged without mitigation.
Siting the facility in upland areas can also create impacts to fish habitat. Without mitigation,
earth moving, grading, and grubbing activities during construction remove vegetation and
compact soils, thereby reducing the rate of infiltration of stormwater and increasing the rate of
runoff to nearby water bodies. Erosion and sedimentation might result from an increased runoff
rate. Sedimentation in a water body can reduce the ability of fish to respire and locate food,
decrease spawning success, and potentially suffocate eggs within stream gravels.
Similarly, the severity of impacts to fisheries resources as a result of access road construction
would also depend on siting. The impacts that could result would be both temporary and
permanent, but would vary in severity. For example, access roads that are constructed upslope
and away from surface water bodies have reduced potential for impacts related to runoff,
erosion, and sedimentation. In contrast, access roads that cross streams have more severe
impacts. Stream crossings often require in-stream work, temporary stream diversions, and
stream bank alterations, all of which are direct impacts to fish habitat.
Construction of an in-stream water intake for the generation facility can also create impacts to
fish habitat. A temporary stream diversion might be required for construction of the intake, and
earth moving would be required during its placement. Streambed modification and vegetation
removal could reduce water quality and degrade spawning and rearing habitat.
Potential chemical leaks and spills during facility construction create a risk of contaminating
water bodies that support fish. Potential contaminants include petrochemicals from construction
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vehicles and various chemicals stored onsite during construction. Direct impacts resulting from
chemical contamination of a fish-bearing water body could include the destruction of fish habitat
as well as poisoning of eggs, rearing juveniles, or migrating adults. Characteristics of the
contamination and the water body would determine the severity and duration of adverse impacts
to fisheries resources.
Washing down construction vehicles before they leave the construction site would reduce the
potential for carrying sediments and contaminants offsite. However, local containment and
treatment of the wash-down water are equally important. Without containment and treatment,
wash-down water could combine with stormwater to mobilize and transport the contaminants
into nearby water bodies. In the absence of stormwater, the contaminants could infiltrate soils
and affect groundwater that is hydraulically connected to fish-bearing water bodies. Wash-down
water should be controlled and treated to avoid these potential impacts.
The Geographic Alternative reduces the potential construction impacts to some extent because
more existing infrastructure is present within the proposed Overlay, so less construction of gas
and transmission lines and roads would be expected. In addition, confining thermal power
plants to lower-order streams may reduce impacts to upper streams where anadromous fish
spawning occurs. Procedural Alternative 1 would allow some construction under Conditional
Use, which, if not mitigated, could increase potential impacts. Procedural Alternative 2 would
exclude thermal energy development in these areas and thus lessen the impacts. The No
Action Alternative could lead to greater impacts because there would be incentive to develop
energy in areas with the lowest possible impacts to fish.
3.4.5.4.5.2

Operation and Maintenance Impacts

Potential long-term impacts to listed aquatic species from a project could include a permanent
loss of river bottom area from stream crossing structures or the location of an intake or
discharge structure; water withdrawal, which could potentially adversely impact rearing and
migration habitat by decreasing flows as well as potentially degrading water quality; thermal
effects of wastewater effluent, which can increase stream temperatures and adversely impact
aquatic resources; entrainment or impingement of juvenile salmonids by an intake structure;
compaction of soils from facilities or facilities associated with the project such as access roads;
and an increase in impermeable surface area in the basin, which could increase stormwater
runoff and affect hydrology of nearby water bodies.
As previously discussed, when wetland or riparian areas are filled during construction of a
facility, habitat and resources for fish are disturbed or lost. These impacts are permanent and
exist throughout the operational life of the project.
Siting of the facility also influences operational impacts such as long-term slope stability.
Facilities sited on soils with a moderate or high erosion hazard threaten fish habitat by
increasing sediment loads during storm events and increasing the risk of a large-scale landslide.
Siting within erosion hazard areas could present long-term impacts to fisheries resources.
During operation and maintenance of the facility, the types of impacts resulting from the use of
access roads would depend upon construction materials and where and how the roads are
sited. Poorly maintained access roads constructed of crushed aggregate or dirt can easily
become rutted during storm events. These ruts channelize stormwater and can increase
short-term sediment loads to nearby water bodies. Access roads constructed of asphalt can
reduce this potential for sedimentation; however, they increase the area of impermeable surface
and would likely require integration into a stormwater management system to control runoff and
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erosion. Additionally, vehicular use of access roads that parallel surface water bodies can
create greater long-term impacts to fisheries resources than the use of access roads that are
sited upslope. Access roads that parallel surface water bodies have a greater potential for
stream bank instability and landslides, while vehicular traffic also contributes more sediment and
contaminants to the water body.
Access roads that cross streams present long-term impacts to fisheries resources by potentially
changing the ability of fish to migrate. Even when culverts are designed to allow for fish
passage, debris and changes in hydrologic conditions can result in deviations in the functionality
of the initial design. Decreased functionality could result in the culvert being a barrier to fish
passage and prevent access to critical habitat, such as spawning grounds for ESA-listed
species. Operation and maintenance of a bridge would greatly reduce the potential for these
adverse impacts.
Transmission facilities, including steel lattice towers or underground lines, would require routine
maintenance during facility operation. Maintenance activities associated with transmission
towers and lines are routine and require access to the towers; therefore, access roads must be
maintained as well. The towers and their footings present a small area of impermeable surface
and would not adversely impact fisheries resources if they were sited away from erosion
hazards. Underground transmission lines might not require access road maintenance; however,
if a line required replacement, short-term impacts to fisheries resources could result from earthmoving activities.
Depending on its design, the stormwater management system can also have varied impacts on
fisheries resources. Stormwater collected by the system often carries an increased
concentration of sediment as a result of runoff from the site. Stormwater management systems
that discharge directly into surface water bodies can increase sedimentation in the receiving
water body. In contrast, stormwater management systems that discharge to a collection pond
enable settling, evaporation, and infiltration, reducing the direct impacts of sedimentation.
Additionally, systems that collect stormwater from access roads and facility equipment areas
(such as a substation) might become contaminated with petrochemicals. Therefore, without
proper treatment prior to discharge, the stormwater system could introduce contaminants to
fish-bearing water bodies.
The withdrawal of water from surface water bodies could result in long-term impacts to fisheries
resources. Because of their direct contact with fish habitat, water intake structures could entrain
or impinge juvenile fish during operation. However, requirements of Washington State Law
RCW 77.16.220 and Clean Water Act Section 316(b) are being implemented with the intent to
reduce this type of impact.
Additional long-term impacts result from surface water body withdrawal, with impact intensity
depending on stream size, the volume of water withdrawn, and season. For example, a facility
that withdraws water from a large-volume water body would likely have a reduced potential for
adverse impacts to salmonids than an equivalent withdrawal from a stream with less water. The
withdrawal of water from a smaller stream results in a greater proportion of instream habitat
loss. Because the withdrawal will further reduce flows within the smaller stream, there may also
be an increased risk of impaired fish passage because of shallow water conditions or
disconnection of flow. Furthermore, the reduced flow will increase the surface-area-to-volume
ratio and could expose the stream to solar radiation and temperatures inhospitable for
salmonids. Lower flows also decrease streamflow velocity, which could increase contaminant
concentrations and decrease water quality. The potential for these impacts could be further
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increased if the volume of water withdrawn is increased or withdrawn during summer season
low-flow periods.
Because sources of groundwater can be hydraulically connected to surface water bodies,
withdrawal from groundwater does not necessarily eliminate these impacts. The withdrawal of
groundwater that is hydraulically connected could indirectly reduce surface water body flows as
well. Decreased streamflows can significantly alter water temperatures, creating unfavorable
habitat for many fish species and resulting in required compliance with TMDL requirements.
The discharge of wastewater effluent into surface waters also adversely affects fish habitat.
The effluent typically has a higher temperature than receiving waters, thereby making much of
the mixing zone unreceptive to fish. If the water body is identified on the 303(d) list for
temperature, TMDLs will limit the thermal loading of the effluent.
When not dispersed by atmospheric conditions, emission particulates can be absorbed by water
vapor and fall as “acid rain” during storm events. Acid rain would be a potential concern in lakes
of mountainous regions where facilities are constructed nearby. Because of the topography,
winds may not be sufficient to disperse the emissions. Additionally, some lakes may not be
replenished with fresh water frequently, and the concentration of particulates could increase.
The Geographic Alternative of the Overlay helps focus thermal energy development in the lower
segments of streams, and thus may result in some reduction of impacts to stream temperature
and flow in the upper reaches, where these effects have a larger impact on anadromous fish
spawning, rearing, and migration. The Limited Geographic Alternative further reduces the
geographic areas where thermal energy development may occur by limiting those technologies
to areas with sufficient water resources and within two miles of gas pipelines. This geographical
limitation may result in further reduction of potential impacts to fish. Procedural Alternative 1
would potentially allow some construction in these upper areas, possibly resulting in more
impacts than Alternative 2, which would exclude areas outside the Overlay from thermal energy
development. The No Action Alternative could lead to greater impacts because there would be
less incentive to develop energy in areas with the lowest possible impacts to fish.
3.4.5.4.6

Mitigation of Thermal Power Impacts to Fish

Having a properly designed stormwater management system operational early in the
construction phase would greatly reduce the potential for impacts to fisheries resources. An
operational stormwater management system reduces the potential for impacts resulting from
runoff, sedimentation, and stormwater contamination. Guidance for implementing stormwater
controls is provided by the Ecology document: Stormwater Management Manual for Western
Washington (Ecology 2001).
A SWPPP is normally developed to comply with NPDES stormwater permit requirements and
mitigate many of the impacts to fisheries resources associated with stormwater and
sedimentation. Guidance for development of such a plan is provided by Ecology’s Guidance
Manual for Developing a Stormwater Pollution Plan for Industrial Facilities (Ecology 1998). The
SWPPP should present guidelines for temporary and permanent stormwater controls,
vegetation practices, and site management of chemicals and wastes. The SWPPP should also
identify site-specific conditions and Best Management Practices (BMPs) to be implemented.
Implementing BMPs during facility construction and throughout operation can further reduce the
potential for impacts to fisheries resources. BMPs prescribe a particular way to minimize
adverse impacts; examples follow.
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•

Minimize asphalt access road construction to allow stormwater to infiltrate soils.

•

Regularly inspect equipment and vehicles for leaks of petrochemical products.

•

Contain and properly dispose of water used to wash down equipment and vehicles.

•

Revegetate areas disturbed by earth-moving activities as early as possible to reduce the
potential for erosion.

Additional mitigation measures may be implemented to further reduce the potential for adverse
impacts to fisheries resources. A variety of different actions can be taken to mitigate the loss of
habitat as a result of water intake during facility operation. Mitigation for the intake of water
might include the following measures.
•

Acquire uninterruptible water rights within the water body to mitigate “bucket for bucket”
the intake of water during low-flow periods. Depending upon the water body that is the
water source, this kind of mitigation might be required by law.

•

Participate in water conservation projects with local irrigation or water districts. The
conservation projects could include public awareness presentations, media outreach, or
implementing financial incentives for conservation.

•

Participate in stream enhancement or restoration projects. By identifying a specific goal
such as reducing sedimentation, a stream restoration project could be conducted to
prevent stream bank erosion.

Contamination of fish-bearing water bodies can be mitigated by preparing a spill prevention
control and countermeasures (SPCC) Plan. The SPCC Plan should document the expected
quantity and location of all hazardous chemicals onsite during both facility construction and
operation. Additionally, procedures to follow in case of a spill should be presented.
3.4.5.5

Biomass Impacts and Mitigation

This section discusses the potential impacts and suggests potential mitigation unique to
biomass power generation facilities. In general, the construction and operational impacts
associated with biomass plants are similar to those discussed above for thermal power plants.
The major differences include fuel management. The fuel for biomass plants (typically wood
chips or other combustible plant matter) is delivered by truck and stored in piles or in hoppers
onsite. Fly ash and clinkers from fuel combustion must be transported offsite or land disposed
onsite. These differences lead to increased truck traffic to the facility and a larger footprint than
typical natural gas-fired generating facilities.
3.4.5.5.1

General Bio Mass Impacts and Mitigation

General impacts include those discussed for thermal power plants above.
3.4.5.5.2

Biomass Impacts and Mitigation Specific to Birds and Bats

Other than general habitat loss described above, no impacts specific to birds and bats are
anticipated from biomass development; therefore, no specific mitigation measures appear
necessary.
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3.4.5.5.3

Biomass Impacts and Mitigation Specific to Terrestrial and Sensitive Species

In addition to the general impacts discussed above and associated with thermal plants, biomass
facilities pose a greater possibility for spreading non-native plants due to higher volumes of
truck traffic, and the possibility that biomass fuel materials could contain non-native species that
could escape from the fuel holding areas.
Ensuring that fuel storage areas are adequately designed to contain fugitive plant material,
including seeds, would mitigate the increased potential for impacts associated with non-native
species.
3.4.5.5.4

Biomass Impacts and Mitigation Specific to Wetlands

No impacts specific to wetlands are anticipated from biomass development; therefore, no
specific mitigation measures appear necessary. However, as with the impacts to fish discussed
below, runoff from fuel storage areas should be controlled to avoid water quality impacts to
wetlands.
3.4.5.5.5

Biomass Impacts Specific to Fish

Potential construction-related impacts are similar to those described for gas-fired facilities
(Section 3.4.5.4.5). Because biomass energy generation is a combustion process whereby
steam is used to turn a generator, construction impacts are similar to those previously
discussed for a gas-fired facility. The potential impacts to fisheries resources include runoff and
sedimentation, as well as access road and transmission line siting.
Biomass generation has potential for impacts to surface water temperature similar to those of
other thermal generation. Withdrawal of water for cooling from smaller water bodies could
increase solar heating in the smaller volume of water that remains. In addition, discharge of
higher temperature wastewater effluent can raise the temperature within the mixing zone,
making the mixing zone too warm to support some fish life.
Potential long-term impacts from operation and maintenance of biomass energy facilities to
fisheries resources are similar to those experienced by gas-fired facilities. However, biomass
energy generation relies on the combustion of organic materials, which must be transported and
stored onsite, unlike a continuous pipeline supply of natural gas. The organic materials may
include, but are not limited to, forest/yard debris, animal waste, or food waste.
While onsite management of forest/yard debris does not present significant potential impacts to
fisheries resources as long as proper containment measures are implemented, the
management of animal and food waste does. Outdoor stockpiling of animal and food waste
greatly increases the potential for contamination of nearby water bodies. Contaminants such as
excessive phosphorus and nitrogen from animal waste can become mobilized by stormwater.
Runoff can carry the contaminants into surface water, or the stormwater may infiltrate soils and
contaminate groundwater that is hydraulically connected to surface water. These contaminants
would not only directly impact fish health through ingestion, but they would also contribute to
increased algae production and decreased dissolved oxygen levels. The impacts are direct and
can be long-term.
3.4.5.5.6

Mitigation of Biomass Impacts to Fish

Mitigation measures previously discussed for a gas-fired facility are also applicable for impacts
resulting from construction and operation and maintenance of a biomass energy facility.
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Additional mitigation may be necessary to prevent the storage of organic materials from
contributing contaminants to nearby waterbodies. Such mitigation may include treating
stormwater prior to discharge and lining the containment area. The potential impacts could be
further mitigated by constructing a covered storage facility for the materials. The specific
actions required to mitigate for potential stormwater impacts would likely be addressed by the
required construction and operations stormwater NPDES permits and SPCC. Thermal effects of
wastewater discharges can be mitigated by using cooling towers or mechanical cooling to
reduce effluent temperature.
3.4.5.6

Solar Energy Impacts and Mitigation

A centralized solar energy facility would likely share many of the impact characteristics of a wind
farm. Large areas of land are needed for the collectors. Collectors would probably be
connected through subsurface networks for control and energy takeoff. Impacts of solar energy
farms differ from wind farms in several significant ways:
•

Solar energy collectors are closer to the ground and block access for other land use
such as ranching or farming. Hence, there would not likely be an opportunity for
coexisting ranching or farming, which provides some habitat value.

•

Solar panels may provide animals some refuge from predators, but they may not provide
foraging resources.

•

Solar collectors are typically tightly packed compared to wind turbines; hence, the
impacts are more concentrated.

3.4.5.6.1

Solar Energy General Impacts and Mitigation

Potential construction-related impacts are similar to those described for gas-fired facilities
(Section 3.4.5.4.5). The scale of impact would depend on the scale of the solar energy facility.
The White Bluff Solar Station at Hanford occupies only 2,000 square feet. However, very large
solar energy facilities could span a larger area of land. For example, a 13MW solar electric
power plant proposed for construction in Murcia, Spain will be approximately four times larger
than any photovoltaic power plant currently in operation and will cover an area equivalent to 57
soccer fields. Unlike the small, isolated footprints of wind turbines, the photovoltaic cells of
large solar energy facilities could occupy a cumulative area of several acres. As a result, earth
moving, clearing, and grubbing are required over a larger area. Construction impacts are likely
to be similar. Operationally, impacts are expected to be similar as well; however, the control of
plant growth beneath and around collectors may be feasible only by chemical means (if the
collectors are arrayed so closely that mechanical growth control is not possible). Chemical
herbicide applications could have an undesirable negative impact on certain plants and animals.
Photovoltaic panels are constructed with potentially hazardous constituents including cadmium.
However, according to the National Photovoltaic Environmental Health and Safety Assistance
Center of the Brookhaven National Laboratory (Fthenakis 1995), the components are
encapsulated in glass or plastic and pose little potential for release to the environment, even if
broken or burned.
The Geographic Alternative would focus solar energy development in areas with less sensitive
habitat and greater levels of existing transportation and transmission infrastructure. Since the
geographic extent of the Limited Geographic Alternative for solar energy development is the
same as that for the Geographic Alternative, the potential for impacts is the same. Under
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Procedural Alternative1, some development outside of the Overlay would be allowed; however,
under conditional use, the impacts associated with solar energy development could be
mitigated.
3.4.5.6.2

Solar Energy Impacts and Mitigation Specific to Birds and Bats

Solar farms may reduce the ability for raptors to hunt aerially by providing cover and refuge for
prey, resulting in loss of some food sources within the footprint of the solar farm. However,
these refuges may provide a recruitment base for prey animals in surrounding areas. There is
limited information on the potential effects of large areas of highly reflective surfaces on the
vision of raptors or how bats may interact with solar collectors because of their smooth surface
that may reflect bat echolocation. To address this concern, bird and bat mortality and behavior
monitoring could be included in a solar farm management plan.
3.4.5.6.2.1

Solar Energy Impacts and Mitigation Specific to Terrestrial Plants and Animals

As discussed above, solar development would likely displace plant habitat. By their very nature,
solar collectors would block out sunlight needed for plant growth. The reduced vegetation
productivity would likely also affect animal ecology as well by reducing the primary food source.
Solar panels may provide some refuge for animals from predation.
3.4.5.6.2.2

Solar Energy Impacts and Mitigation Specific to Wetlands

Because of the large area needed to make solar energy farming commercially viable, some
wetlands could be impacted by a solar development. Requiring a site-specific survey and
mitigation plans for any disturbance under existing state and federal protection regulations
would be adequate to mitigate associated impacts to wetlands, if present.
3.4.5.6.2.3

Solar Energy Impacts and Mitigation Specific to Fish

Construction Impacts
As previously discussed for other energy generation facilities, construction activities increase
the short-term potential for increased runoff and sedimentation in nearby water bodies.
However, to maximize incoming solar radiation, site selection favors areas where existing
topography is flat and surface waters are less likely to occur.
If multiple sites for photovoltaic cells are identified for the solar energy facility, the construction
of access roads and transmission lines could affect fisheries resources. These impacts, as well
as those resulting from incidental leaks and spills, were previously discussed for other types of
energy generation facilities.
Operation and Maintenance Impacts
Potential long-term impacts resulting from solar energy generation facilities include exposing
areas of impermeable surface to the environment. A stormwater management system would
prevent runoff and sedimentation from creating long-term impacts to fisheries resources.
Operation and maintenance of access roads and transmission lines could result in impacts to
fisheries resources that are similar to those previously discussed for other energy generation
facilities.
The impacts to fisheries resources from solar energy generation facilities are related to runoff
and sedimentation of nearby water bodies. A construction stormwater plan would be required
by law if the facility involves 1 acre or more of area, and an SPCC and operations stormwater
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plan would be required by law if certain liquids, solvents, and other contaminants are used
onsite. Developing and implementing an SWPPP, SPCC Plan, and BMPs would significantly
reduce the potential for contamination of stormwater and sedimentation. Additionally, a
stormwater management system reduces the potential for degradation of water quality and fish
habitat.

3.4.6 Cumulative Impacts
As assumed throughout this analysis, up to seven 250-MW or five 350-MW thermal energy
plants, two 50-MW biomass plants, and four 250-MW wind farms could potentially be developed
in Klickitat County. This represents an increase in the number of power plants that would likely
be developed without development of an Overlay and ordinance. While it is impossible to
predict the exact effect of the Overlay on the amount of development that would occur,
additional thermal plants and wind farms are assumed for the purposes of this analysis.
3.4.6.1

General Cumulative Impacts

The cumulative impacts to the natural environment associated with the energy Overlay are
predominantly associated with loss of habitat through development, potential for chemical
discharges to the environment, water use, and wastewater discharge. Because the
developments are likely to be dispersed throughout the Overlay area, the impacts are not likely
to be concentrated, leaving unimpacted areas that can offset impacts by providing refuge and
recruitment for plant and animal species.
Assuming a footprint of about 15 acres per thermal power plant (based on the Goldendale
Energy Footprint), 10 acres per biomass plant (based on the Klickitat Cogeneration Project),
and one-half acre per turbine (extrapolated from the Stateline and Maiden wind projects), the
total land area potentially directly affected by development would be approximately 460 acres.
Additional impacts from associated pipelines, transmission lines, and roads cannot be
accurately gauged, but based on the energy projects described above, they are estimated to
amount to an additional 83 acres. The total area potentially affected is approximately 543
acres, or less than 0.07 percent of the total area of the 769,345-acre proposed Overlay and
about 0.04 percent of the 1,218,796 acres in the entire County. Because this potentially
impacted area represents a very small fraction of the total area in the County, the cumulative
impacts directly associated with energy development are likely to be insignificant.
The types of energy development technologies included in the Overlay are not likely to require a
large number of specialized workers. Thus, no significant indirect cumulative impacts are
anticipated, such as an influx of new employees who would require additional housing
development road expansion, and other land use changes anticipated in connection with the
Overlay. In fact, the Overlay could provide additional revenue to existing landowners and an
additional tax base to the County that could slow the conversion of existing land use to more
intensively developed use, resulting in a net benefit to vegetation and animal habitat in the
County compared to the No Action Alternative.
3.4.6.2

Birds and Bats

Based on the raptor use estimates for Klickitat County, WEST predicted that annual raptor
collision mortality would range from 0.02/turbine east of Rock Creek and >1.5 miles from the
Columbia River to 0.06/turbine west of U.S. 97 and <1.5 miles from the Columbia. Assuming
500 turbines would be built west of Rock Creek and 167 turbines might be built east of Rock
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Creek (based on the land area and wind availability, and assuming a total development of 1,000
MW using 1.5 MW turbines, the predicted cumulative annual raptor mortality could be:
(500 turbines x 0.06 mortalities/turbine) +
(167 turbines x 0.02 mortalities/turbine) =
33 raptors per year
Because of their relatively high use of Klickitat County and susceptibility to collisions at other
wind plants, WEST predicts that small falcons (i.e., American kestrels) would comprise nearly
2/3 (66.2%) of all raptor mortality at Klickitat County wind plants. Large falcons (i.e., prairie
falcons) would comprise approximately 9.8% of the raptor fatalities, buteos would comprise
approximately 5.5%, eagles would comprise 3.8%, northern harriers would comprise 2.6%, and
other raptor species would comprise 12.8% of the mortality (See Table 31 in the WEST Report,
Appendix B).
For all avian species throughout the entire U.S., the average number of avian collision fatalities
per turbine is 2.19 per year. Using this average, the total bird mortality associated with the
development of 667 turbines in Klickitat County would be approximately 1,461 birds per year.
Bat mortality can be predicted based on monitoring conducted at other wind plants in the region,
including the 38-turbine Vansycle wind plant in Umatilla County, Oregon, the 16-turbine
Klondike wind plant in Sherman County, Oregon, and the 399-turbine Stateline wind plant in
Walla Walla County, Washington and Umatilla County, Oregon. The combined estimated bat
mortality of these plants is 377 (0.9/turbine/year) (Erickson et al. 2003). If one assumes these
levels of mortality would be similar in Klickitat County, an average mortality rate for bats might
range from 0.7 to 0.9 per turbine per year. Assuming 667 additional turbines are constructed,
this would result in 467 to 600 bat mortalities per year.
These additional cumulative mortalities are relatively insignificant compared to the total bird and
bat populations present and represent a small increase in the overall causes of bird mortality
(predation, natural causes, and collisions with other structures and vehicles). Likewise, the
habitat that would be lost or displaced represents a small percentage of the overall available
habitat in Klickitat County. Hence, the cumulative impacts are not anticipated to have a
significant effect on bird or bat population.
3.4.6.3

Plants and Animals

As discussed in the general cumulative impacts section above, the total area of habitat loss
associated with the energy development is likely to be small in proportion to the amount of
existing habitats. If site-specific surveys are conducted for protected species and disturbance of
these species is mitigated, the cumulative impacts of the proposed Overlay are likely to be
insignificant.
3.4.6.4

Wetlands

Current state and federal wetland protection regulations are intended to result in “no net loss” of
wetlands. Any unavoidable impacts to wetlands would have to be mitigated by replacing them
with wetlands of the same type and function. Some small amount of unmitigated wetland loss
might occur through the use of general permits for pipeline and transmission line construction.
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However, these disturbances tend to be short-term rather than permanent. Hence, the
cumulative impacts of the proposed Overlay on wetlands are likely to be insignificant.
3.4.6.5

Fish

Cumulative impacts to fish are likely to be associated with reductions in water flows due to
withdrawals from streams for cooling water and water quality impacts from cooling water
discharges (principally temperature). These impacts are most likely to be associated with gas
and biomass fired thermal power plants. It is not possible to quantify the cumulative impacts
from these types of energy developments without site-specific information. The impacts can
range from no impact if groundwater resources are used for cooling and the water is recycled or
land applied, to potentially significant if large amounts of water are withdrawn from streams or
heated water is discharged to streams. The latter situation is less likely because existing water
rights would probably be transferred rather than developing new water rights. In addition,
discharges are regulated under NPDES permitting to minimize water quality impacts. Overall,
some cumulative impacts may result to fish habitat, but these impacts are likely to be small and
insignificant if appropriately mitigated and designed. Development of wind energy projects may
reduce the need for additional thermal or hydroelectric projects in the region, providing a
cumulative benefit to fish.

3.5

Geologic and Flood Hazards

The project area is located within the western margin of the Columbia River plateau. The
Columbia River plateau covers approximately 63,000 square miles throughout Washington,
Oregon, and Idaho. The plateau is bordered by the Okanogan Highlands to the north, the
Cascade Mountains on the west, the Clearwater Mountains on the east, and the Blue Mountains
to the south.
The geology of the Columbia River plateau is dominated by the Columbia River Basalt group, a
series of flood basalt flows that erupted during the Miocene period. Younger geologic units
cover the basalt flows, consisting of alluvium, landslides, river terrace deposits, catastrophic
flood deposits, and loess deposits.
The project area and vicinity consist mainly of river terraces, ridges, bluffs, and volcanic
tableland adjacent to the north bank of the Columbia River. The area crosses numerous stream
channels draining into the Columbia River.
Soils within the project area consist of wind-blown loess deposits or glacial outburst flood sands
and gravels underlain by basaltic bedrock. Most soils are designated as suitable for rangeland,
woodland, or wildlife, and some steeper areas may require complex conservation methods
when used for cultivation.

3.5.1 Study Methodology
Information sources for the following sections include Washington DNR Division of Geology and
Earth Resources (http://www.wa.gov/dnr/htdocs/ger/quakes.htm), Federal Emergency
Management Agency (FEMA at http://www.fema.gov/), 1997 Uniform Building Codes, State
floodplain management regulations (RCW86.16), Klickitat County Critical Area Ordinance and
Flood Plain Management Ordinance, and other EIS documents submitted for projects in
Washington and Oregon.
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3.5.2 Affected Environment
Earthquakes, landslides, and floods have the potential to impact energy resource development
from structural impacts.

3.5.3 Regulatory Framework
Klickitat County has established a Critical Areas Ordinance (CAO) pursuant to the Growth
Management Act RCW Chapter 36.70A. Use and improper use of areas defined by the State of
Washington as critical to the public health, safety, and welfare can result in increased local
government costs. Some of these areas are critical because of the hazard they present to public
health and safety (e.g. critical recharge areas, frequently flooded areas, and geologically
hazardous areas); others are critical because of the values they represent to the public welfare
(e.g. wetland and fish/wildlife habitat protection, control of floodwaters, preservation of water
quality, preservation of open space).
Section 2.19 (Flood Hazardous Area) of Klickitat County Zoning Ordinance is intended to “control
flood-plain uses such as fill, dumping, storage of materials, structures, buildings, and any other
works which acting alone or in combination with other existing or future uses which will cause
damaging flood heights and velocities by obstructing flows and reducing valley storage.”
In addition to the above, additional regulations such as the Flood Plane Management Ordinance
(RCW 86.16), Klickitat County building codes, and the National Flood Insurance Act may also
apply to energy development projects.
3.5.3.1

Earthquakes

Seismic hazards result from three types of earthquakes: intraplate, shallow crustal, and
subduction. Intraplate earthquakes occur as the Juan de Fuca plate subducts underneath the
North American plate. They occur at depths of 25-100 kilometers. The 28 February 2001
Nisqually earthquake was an intraplate earthquake. Shallow crustal earthquakes occur within
30 kilometers of the surface. Subduction zone (interplate) earthquakes occur along the
interface between tectonic plates. Historic evidence indicates that these earthquakes were
enormous (M8–9+) and recurred on average every 550 years. The last of these great
earthquakes struck Washington about 300 years ago (WDGER).
Seismic hazards associated with these earthquakes are caused by ground shaking, which can
result in surface faulting (ground displacement), landslides, and liquefaction. Geologic hazards
in Washington State are illustrated on Graphic 3-20 below. Klickitat County is shown outlined in
red on the map, which is from the USGS National Earthquake Information Center
(http://neic.usgs.gov/neis/states/washington/hazards.html). As the map indicates, the county
has a peak ground acceleration potential of 18 to 20 percent of gravity (g), which is in the middle
of the logarithmic scale ground acceleration scale. (For comparison, the Seattle area has a
peak ground acceleration potential of 80 to 100 percent of g.
The project area and vicinity lie in a low earthquake hazard area (seismic zone 2B) recognized
by the Uniform Building Code. If a moderate or severe seismic event was to occur in the project
vicinity, the ground movement would have the potential to cause impacts in the project area
through landslides in areas that have steep slopes. Due to the generally arid conditions in the
project area, ground surface ruptures or ground liquefaction do not have as high of a potential to
occur as landslides.
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Graphic 3-20. Ground Acceleration Seismic Hazards in Washington

3.5.3.2

Landslides

Erosion areas are identified as having slopes in excess of fifteen percent or soils rated by the
Natural Resource Conservation Service (NRCS) as having moderate to very severe erosion
potential. Landslide - areas identified as subject to mass movements due to their geologic,
topographic, and/or hydrologic factors. According to Chapter 5 of the CAO, areas subject to
landsliding are the following: areas of historic failure of potentially unstable slopes;
•

areas with any combination of the following:
−

slopes of fifteen percent or greater;

−

permeable soils frequently overlying impermeable

−

surfaces or soils; or

−

springs or groundwater seepage;

•

any slope forty percent or greater and with a vertical relief of ten plus feet, except areas
composed of consolidated rock;

•

slopes greater than eighty percent subject to rockfall during seismic shaking;

•

unstable areas resulting from stream incision, erosion, or undercutting;
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•

any area located on an alluvial fan; or

•

slopes that are parallel or subparallel to planes of weakness in subsurface materials
such as bedding planes, fault planes, etc.

Construction activities would potentially remove vegetation and disturb the underlying soils.
This temporary impact has the potential to increase the rate of erosion. Removal of vegetation
would potentially increase the rate of wind erosion. Soil erosion can contribute to higher risk of
landslides.
The following mitigation measures would help minimize impacts to soil:
•

Minimize vegetation removal

•

Avoid construction on steep slopes

•

Properly engineer cut-and-fill slopes

•

Install appropriate roadway drainage to control and disperse runoff

•

Surfaces covered with aggregate on access roads in areas of sustained wind

•

Apply erosion control measures such as silt fence, straw bales, soil stabilizers, and
reseeding areas as required.

Regulations preventing erosion and protecting water quality include but are not limited to the
Federal Clean Water Act, State Water Quality Laws (RCW 90.48, WAC 173-201A, and WAC
173-270), and the National Pollutant Discharge Elimination System (NPDES).
3.5.3.3

Flood Hazards

The Federal Emergency Management Agency (FEMA) identifies areas that have a one percent
chance of being flooded in a given year as 100-year floodplains. Frequently flooded areas are
classified by the County as all areas within the floodplain subject to a one percent or greater
chance of flooding in a given year. All lands, shorelands, and waters which are under the
jurisdiction of the County and which are identified as within the one hundred-year floodplain by
FEMA for Klickitat County, Washington (Unincorporated Areas) are designated frequently
flooded areas. Most areas within Klickitat County are designated by FEMA as “areas of minimal
flooding.” Areas near the Columbia River, Klickitat River, Salmon River, Swale Creek, and other
watersheds are designated by FEMA as “areas of 100 year flood.” Areas within the 100 year
flood plain are identified on Figure 3-3. Flood zones are categorized into four categories on
Figure 3-3:
•

Zone A: Areas of 100-year flood event. Base flood elevations and flood hazard factors
not determined.

•

Zone AE: Areas of 100-year flood event determined by detailed methods.

•

Zone X: Areas of moderate or minimal hazard from the principal source of flood in the
area. However, buildings in these zones could be flooded by severe, concentrated
rainfall coupled with inadequate local drainage systems
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3.5.4 Impacts Due to Geographic Location of Overlay
The known geologic hazards within the proposed geographic boundaries of the proposed
overlay are summarized on Figure 3-4. In general, there are few high hazard areas located
within the proposed overlay because the CRGNSA area, which includes much of the steep
slopes along the Columbia River are excluded from the overlay. There are a number of
earthquake faults within the Overlay, but few are known to be active. Since the Limited
Geographic Alternative reduces the potential geographical area for development of gas-fired
and biomass energy facilities, the potential for geologic impacts associated with developing
these technologies is less than the Geographic Alternative.
The County has established a Flood Plain Management Ordinance (Ordinance #0110788-01) to
promote the public health, safety, and general welfare, and to minimize public and private
losses due to flood conditions. This ordinance includes methods and provisions for:
•

Restricting or prohibiting uses which are dangerous to health, safety, and property due
to water or erosion hazards, or which result in damaging increases in erosion or in flood
heights or velocities;

•

Requiring that uses vulnerable to floods, including facilities which serve such uses, be
protected against flood damage at the time of initial construction;

•

Controlling the alteration of natural flood plains, stream channels, and natural protective
barriers, which help accommodate or channel flood waters;

•

Controlling filling, grading, dredging, and other development which may increase flood
damage; and

•

Preventing or regulating the construction of flood barriers which will unnaturally divert
floodwaters or which may increase flood hazards in other areas.

3.5.4.1.1
3.5.4.1.1.1

Wind
Impacts

The project construction would follow in accordance with seismic design codes, including
foundations for the wind turbines. With appropriate construction design, impacts regarding
seismic events would be minor.
Landslide impacts regarding soils would be negligible in wind energy projects. Roads, areas
around turbine pads, and trenched areas may be impacted by erosion. Wind energy facilities
are often constructed on steep slopes where the construction of other types energy
development projects would not be practical.
As discussed above, most areas within Klickitat County are designated as “areas of minimal
flooding”. Proper siting and planning would minimize impacts due to flooding.
3.5.4.1.1.2

Mitigation

Hazard mitigation planning is the process of determining how to reduce or eliminate the loss of
life and property damage resulting from natural and human-caused hazards. FEMA has guides
available for mitigation planning. For energy generation projects, minor structural hazard control
or protection projects may be necessary, depending on facility location and surrounding area.
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Mitigation measures would include seismic design and construction to comply with design
codes. Following routine inspection and maintenance procedures would minimize erosion
levels. Flood mitigation measures may include vegetation management, stormwater
management (culverts, floodgates, retention basins), or landslide/snow avalanche stabilization.
3.5.4.1.2
3.5.4.1.2.1

Gas-Fired Generation
Impacts

A specific seismic concern for gas-fired energy projects is related to the pipelines. Underground
pipelines can be damaged during a seismic event due to external stresses on the pipes.
Soil management practices to prevent erosion and protect stormwater and receiving streams, as
required by WSDOT and Ecology, would be necessary during construction. Operation and
maintenance-related impacts regarding geology and soils would be negligible in gas-fired
energy projects.
Proper siting and planning would minimize impacts due to flooding.
3.5.4.1.2.2

Mitigation

In general, gas pipelines are constructed of high strength steel which exhibits substantial
flexibility during earthquakes. This flexibility allows pipelines to move with the ground during a
seismic event instead of remaining rigid relative to the motion of the ground. This significantly
reduces event-induced stresses in the pipeline. DOT pipeline safety standards (40 CFR Part
192), which addresses pipeline design, will be followed. Examples of common design features
for natural gas pipelines based on the results of geotechnical investigations include:
•

routing modification;

•

engineered backfill materials;

•

use of high strength steels;

•

slope stabilization; and

•

design of pipeline to accommodate movement.

Following routine inspection and maintenance procedures would minimize erosion levels. Flood
mitigation measures would be similar to wind energy projects.
3.5.4.1.3
3.5.4.1.3.1

Biomass
Impacts

The project construction would follow in accordance with seismic design codes. Seismic
impacts on biomass energy projects would not be significantly different than other structures in
the area. After construction, impacts regarding soils would be negligible in biomass energy
projects.
Proper siting and planning would minimize impacts due to flooding.
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3.5.4.1.3.2

Mitigation

Mitigation measures would include seismic design and construction to comply with design
codes. Following routine inspection and maintenance procedures would minimize erosion
levels. Flood mitigation measures would be similar to wind energy projects.
3.5.4.1.4
3.5.4.1.4.1

Solar Energy
Impacts

The project construction would follow in accordance with seismic design codes, including
foundations for the solar panels.
Landslide impacts would likely be negligible in solar energy projects. Roads, areas around solar
cells, and trenched areas may be impacted by erosion.
Proper siting and planning would minimize impacts due to flooding.
3.5.4.1.4.2

Mitigation

Mitigation measures would include seismic design and construction to comply with design
codes. Following routine inspection and maintenance procedures would minimize erosion
levels. Flood mitigation measures would be similar to wind energy projects.

3.5.5 Impacts of Procedural Alternatives
Geologic and flood hazard impacts between Procedural Alternatives 1 and 2 do not differ
significantly from each other, although most of the areas designated as within a 100-year
floodplain are also within the Overlay zone.
3.5.5.1

Wind Power

The two Procedural Alternatives do not significantly affect wind energy projects.
3.5.5.2

Gas-Fired Generation

The two Procedural Alternatives do not significantly affect gas-fired energy projects.
3.5.5.3

Biomass

The two Procedural Alternatives do not significantly affect biomass energy projects.
3.5.5.4

Solar Energy

The two Procedural Alternatives do not significantly affect solar energy projects.

3.5.6 Impacts of No-Action Alternative
The impacts of the No-Action Alternative are minimal. Future projects could benefit from the
additional information in the EIS.

3.5.7 Cumulative Impacts
Construction of energy projects within close proximity of each other could increase the flooding
and erosion potential within flood prone areas due to the decrease in soil storage area.
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3.6

Water Resources

3.6.1 Study Methodology
The EIS used existing information on water rights principally from Ecology databases and Water
Resource Inventory Area (WRIA) data to evaluate water availability in the County. In
connection with this EIS, Klickitat County commissioned Aspect Consulting Inc. (Aspect) to
conduct a general water availability study for the proposed Overlay area. This study is provided
in Appendix B, and is described fully in Section 3.6.2.2 below. The study included examination
of water availability in a few specific areas to verify the results of the general study.

3.6.2 Affected Environment
Both groundwater and surface water resources provide water supply within Klickitat County.
Klickitat County includes portions of three regional watersheds defined by Department of
Ecology as WRIAs. From west to east, these watersheds are the Wind-White Salmon River
watershed (WRIA 29), the Klickitat River watershed (WRIA30), and the Glade-Rock Creek
watershed (WRIA 31) (Figure 3-5). A small segment of the Lower Yakima River watershed
(WRIA 37) also falls within the northeastern edge of the county (Figure 3-5); however, this small
geographic area is outside of the energy Overlay zone considered in this EIS and is not
considered further here.
The following sections provide a brief overview of the county’s groundwater and surface water
resources, followed by an evaluation of existing water rights within the county. Appendix C
provides additional detail regarding water resources and recorded water rights and claims within
Klickitat County.
3.6.2.1

Regulatory Framework

The 1998 Washington State legislature passed HB 2514, codified into RCW 90.82, to set a
framework for addressing the State’s water resource and water quality issues as well as
establishing instream flows and addressing salmon habitat needs. Framed around watersheds,
or sub-watersheds (WRIAs), this voluntary, comprehensive planning process is designed to
allow local citizens, governments, and tribes to form watershed management Planning Units to
develop watershed management plans. State agencies manage grants, provide technical
assistance and, if requested, serve on the Planning Units.
3.6.2.2

Groundwater Resources

Klickitat County is underlain by bedrock of the Columbia River Basalt Group (CRB) and
interbedded terrestrial sediments. The CRB underlies almost all of Klickitat County, excluding
the western margin, and is the county’s principal source for groundwater. The CRB includes
(from oldest to youngest) the Grande Ronde Basalt, Wanapum Basalt, and Saddle Mountains
Basalt. The Wanapum and Grande Ronde underlie most of Klickitat County, whereas the
Saddle Mountains Basalt is limited to the eastern third of the county. The Simcoe Volcanics is a
younger basalt unit overlying the CRB in the northern and western portions of the county. In
general, the Wanapum Basalt is the primary aquifer unit tapped in Klickitat County, and is the
typical supply source for large-scale irrigation. However, the Simcoe Volcanics typically provide
the highest quality groundwater in the county.
In many areas of the county, the volcanic bedrock is overlain by younger unconsolidated
sedimentary deposits (collectively referred to as alluvium or overburden). Where the alluvium is
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extensive – such as in the Swale Creek valley south of Goldendale and the Camas Prairie
surrounding Glenwood – it can provide a groundwater source for domestic supplies.
Appendix C provides additional information regarding groundwater characteristics of the
individual geologic units, as well as an overview of groundwater conditions for specific regions
within Klickitat County.
3.6.2.3

Surface Water Resources

Surface waters of Klickitat County fall within three major watersheds (WRIAs defined by
Ecology). From west to east they are WRIA 29 (Wind-White Salmon River watershed), WRIA
30 (Klickitat River watershed), and WRIA 31 (Rock-Glade Creek watershed). Each WRIA is
further subdivided into hydrologic subbasins as shown on Figure 3-5.
As a general rule, streams in the more moist western areas of the county typically flow yearround, fed both by snowmelt off Mount Adams and groundwater discharge, with relatively
steady discharge across the year. At the other extreme, streams in the arid eastern portion of
the county are typically intermittent and “flashy” with high flows during high precipitation times
and little or no flow when there is no surface runoff to sustain them.
WRIA 29 Surface Water. The Wind-White Salmon River watershed (WRIA 29) occupies the
western edge of Klickitat County. The White Salmon River is the major WRIA 29 subbasin in
the county; smaller WRIA 29 subbasins in the county include Major Creek, Catherine Creek,
Jewett Creek, and the Little White Salmon River (Figure 3-5). Flows in the White Salmon River
are currently regulated at the Condit Dam located approximately 3 miles upstream of its mouth;
removal of the dam is currently being considered. There are no instream flow minimums for
WRIA 29 defined in Washington State statute.
Ecology has listed segments of four WRIA 29 waterbodies (Indian Creek, Rattlesnake Creek,
Trout Lake Creek, and the White Salmon River) within Klickitat County on its 1998 Section
303(d) list for impaired water quality (the 2002 is still being developed by Ecology at the time of
publication of this DEIS). Figure 3-2 depicts the Klickitat County waterbody segments on
Ecology’s 1998 303(d) list. All segments are listed for temperature and/or fecal coliform.
WRIA 30 Surface Water. The Klickitat River watershed (WRIA 30) is the largest watershed
within Klickitat County, occupying an area of the county greater than 900 square miles.
Subbasins of WRIA 30 located within the county include the Middle Klickitat, Lower Klickitat,
Little Klickitat, Swale Creek, and Columbia Tributaries. There are no instream flow minimums for
WRIA 30 defined in Washington State statute.
Ecology has listed segments of the following ten WRIA 30 waterbodies within Klickitat County
on its 1998 Section 303(d) list for impaired water quality: Blockhouse Creek, Bloodgood Creek,
Bowman Creek, Butler Creek, Little Klickitat River, East Prong of Little Klickitat River, West
Prong of Little Klickitat River, Mill Creek, Swale Creek, and the Columbia River (Figure 3-5).
The segments are listed for temperature, total dissolved gas, and/or instream flows. In addition,
two WRIA 30 waterbody segments within the county have already had TMDLs established to
address impaired water quality. EPA established a TMDL for dioxin in the Columbia River
based, in part, on data from a location within WRIA 30. To address dissolved oxygen and
chlorine in the Little Klickitat River, EPA also established a TMDL based on dilution
requirements for discharge from the City of Goldendale’s wastewater treatment plant.
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WRIA 31 Surface Water. The portion of WRIA 31 within Klickitat County includes the Rock
Creek subbasin (encompassing the Rock Creek drainage), Central subbasin (encompassing
Wood Gulch and Pine Creek drainages), and the Big Bend subbasin (encompassing Alder
Creek, Glade Creek, and Dead Canyon drainages) (Figure 3-5). Many of the streams in WRIA
31 are intermittent. There are no instream flow minimums for WRIA 31 defined in Washington
State statute. Large quantities of water are reserved from the John Day/McNary Pools reach of
the Columbia River for future irrigation and municipal supply by the year 2020; the John Day
Pool is within the county.
Ecology has listed three segments of the Columbia River for the portion of WRIA 31 within
Klickitat County on its 1998 Section 303(d) list (Figure 3-2). The segments are listed for
temperature, total dissolved gas, and/or sediment bioassay (sediment toxicity). None of the
WRIA 31 tributary drainages to the Columbia are on the 1998 303(d) list.
Appendix C provides additional information regarding surface water resources within Klickitat
County, including a tabulation of the 303(d) listings for each WRIA.
3.6.2.4

Water Rights

Preliminary information regarding existing water supplies in Klickitat County is available through
review of existing water rights. Washington State law requires users of public waters to receive
a water right from the state prior to use of the water, excluding groundwater withdrawals less
than 5,000 gallons per day for specified uses (termed exempt groundwater withdrawals). The
following sections provide a screening of existing "aggregate" water rights across all of Klickitat
County that serves as the initial step in evaluating water supply options including the acquisition
and transfer of existing rights for potential future power generation facilities within the energy
Overlay. A more detailed analysis of prospective water supply options including alternative
supply sources and review of existing water rights for potential acquisition and transfer was
completed for targeted areas within the energy Overlay zone.
3.6.2.4.1

Method of Analysis for Initial County-Wide Water Rights Screening

The water rights information for Klickitat County used in this analysis was obtained from
Ecology’s WRATS database. The WRATS includes the location of the point of
diversion/withdrawal for each water right entry to the nearest quarter-quarter section within the
township/range/section system; however, many records have locations that are only reported to
the nearest section. Because of missing data in the WRATS, and the inexact nature of
identifying the location of water right diversions/withdrawals, the information provided in this
section is considered preliminary and is intended to provide a general understanding of water
allocation within Klickitat County. A more detailed analysis of individual water rights and water
supply options for specific target areas within the county’s energy Overlay is provided in
Appendix C, and is summarized in Section 3.6.3.5
Because prospective gas-fired power generation facilities would likely require large quantities of
water for cooling (in excess of 100 acre-feet/year) only water rights permits and certificates
larger than 100 acre-feet/year (AFY) are considered for this initial screening analysis. However,
because the WRATS contains considerable missing information regarding claims, all claims
were retained for analysis to avoid potentially missing large claims that may not be well
documented in the WRATS. The water rights are grouped by WRIA and subbasin for this
analysis since potential future transfer of existing rights would need to maintain the point of
diversion/withdrawal within the same WRIA and, perhaps, the same subbasin. Tables C-9, C10, and C-11 in Appendix C present the WRATS data for the Klickitat County portions of WRIAs
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29, 30, and 31, respectively, that are used for this analysis. In those tables, the certificates and
permits for the WRIA are presented first (by subbasin), followed by the claims (by subbasin).
Table C-1 in the Aspect Report, Appendix C provides a legend for those tables.
Water rights include authorization for both instantaneous rights (Qi; maximum rate in gpm for
groundwater or cfs for surface water) and annual volume (Qa; AFY for both groundwater and
surface water). This initial screening focuses on annual water rights for targeting larger rights
across the county; more detailed evaluation of water supply options for potential future facilities
would also need to consider the instantaneous rights.
3.6.2.4.2

Results of Initial Water Rights Screening Analysis

Table 3-6 provides a summary of the larger recorded water right certificates and permits (annual
volume greater than 100 AFY) by primary beneficial use (irrigation, industrial, etc.). Tables C-9
through C-11 in the Aspect Report, Appendix C subdivide the water rights and claims by WRIA
and subbasin, and by groundwater vs. surface water. This table lists the number of certificates
+ permits and the largest annual water right allocation (AFY), by primary beneficial use in each
WRIA subbasin. Only the largest recorded annual volumes are listed in this table because it is
likely that a potential future water right transfer for use at a power generation facility would
target a single larger water right. It would likely be impractical to transfer multiple smaller rights
because of the time and effort involved in the water right transfer process.
Tables C-9 through C-11 in the Aspect Report in Appendix C also list the total number of claims
in the WRATS (regardless of annual volume) and the largest annual volume recorded, by
primary beneficial use, in each WRIA subbasin. No differentiation between groundwater vs.
surface water is made for the claims in this table, but that information is included in the
Appendix C tables. Although there are nearly 2,400 claims recorded in the WRATS for Klickitat
County, only a few hundred have any information recorded on water quantities claimed. The
validity of the claims is highly uncertain; therefore, the certificates/permits, rather than the
claims, are of primary interest in this initial screening.
Figure 3-5 depicts the spatial distribution of the larger water annual rights certificates + permits,
by section, within Klickitat County. Figure 3-6 provides the same information for claims. On
these figures, the displayed number within each section is the number of rights or claims with
recorded annual volumes greater than 100 AFY in that section, and the color depicts the
maximum recorded annual volume for the largest right/claim in that section. The colors are
ramped, from lighter to darker, based on the following categories:
•

100 to 500 AFY

•

501 to 1,000 AFY

•

1,001 to 5,000 AFY

•

5,001 to 10,000 AFY

•

greater than 10,000 AFY

The distribution of water rights certificates/permits and claims by generalized regions within the
county are summarized in Appendix C. Section 3.6.3.5 provides an evaluation of water supply
options, including water right transfer, for selected target areas within the energy Overlay.
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3.6.3 Impacts Due to Geographic Location of Overlay
Options for securing water supply for a future power generation facility within the energy
Overlay include:
•

Purchasing water from an existing purveyor

•

Obtaining a new water right for the facility

•

Transferring an existing water right to the facility

The timeliest means of securing a larger water supply for industrial use is through the
acquisition and change/transfer of valid existing water rights. It is difficult to obtain a new water
right in a timely manner within the State of Washington, particularly with the competing
demands on the resource. Conversely, the state has current policies that encourage and
facilitate changes to existing rights, including establishment of county Water Conservancy
Boards. The following elements of an existing water right permit, certificate, or claim can be
changed: place of use, purpose of use, point of diversion/withdrawal, or adding a point of
diversion/withdrawal. The quantity of water allocated in the existing right can not be enlarged in
the change process. An application for a water right change can be submitted directly to
Ecology or to the Klickitat County Water Conservancy Board, which offers a more expedient
process. The Board makes conditional decisions on water right change applications,
documented in a Record of Decision. Ecology reviews and either approves, modifies, or
reverses the Board’s conditional decision.
The actual amount of water available for potential change to a prospective power generation
facility is a function of demonstrated beneficial use, which does not necessarily correspond to
the historical authorization recorded “on paper” – i.e., in Ecology’s WRATS. Only that portion of
a water right that is demonstrated to have been put to beneficial use is available for change. In
many cases existing water rights have been inadvertently relinquished entirely or diminished in
authorized quantity or rate of diversion due to either the lack or change in use over time.
Recent changes to the statute have introduced special exemptions to relinquishment that may
apply. Due diligence review of existing water rights is therefore always required to verify status
and the quantity available for transfer. Demonstration of beneficial use would require input from
the current owner of a water right (e.g., access to electrical records) or inference from other data
such as changes in land use, and is beyond the scope of this EIS.
Potential water supply-related impacts and impact mitigation associated with prospective power
generation facilities within the county’s energy Overlay are described below by technology.
3.6.3.1

Wind

3.6.3.1.1

Impacts

Wind energy generation would have a very low demand for water, since water is not needed for
large-scale cooling. Depending on capacity and specific design of the power facility, the water
demand would likely be limited to domestic supply for facility operators (restroom etc.). This
small water demand could be supplied through purchase from an existing purveyor or by an
exempt groundwater withdrawal (less than 5,000 gallons per day) with onsite storage.
Because of the small water demand, no impacts are identified with obtaining the water supply
for a wind power generation plant.
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3.6.3.1.2

Mitigation

Mitigation would not be required.
3.6.3.2

Gas-fired Generation

Gas-fired power plants have the highest water demand of the four primary energy technologies
evaluated in this EIS. Constructed, permitted, or proposed gas-fired power plants in
Washington and Oregon typically have water uses ranging from approximately 160 to 3,000
million gallons/year (Table 2-1), or 500 to 9,200 AFY. For the gas-fired power plants included in
Table 2-1, the water uses range from roughly 0.4 to 14 AFY per megawatt of power produced.
The water use depends on the power generating capacity and cooling technology employed.
Plants employing water cooling are less expensive but use greater quantities of water than
those using air cooling. Some plants use hybrid water/air cooling systems, which provide a
compromise on cost and water use. Depending on the location of the water source relative to
the power plant, new water pipeline may need to be constructed to convey water from the
source to the plant.
CCCTs use water for several processes, including steam generation for the HRSG unit of
CCCTs, but the highest water consumption typically is for cooling. CTs do not use water unless
provisions are made to cool the inlet air using water.
Three types of condenser cooling systems are theoretically possible: once-through systems,
evaporative cooling systems, and radiant cooling systems. In once-through cooling, water
makes a single pass through the steam condenser, absorbs heat from the steam (i.e., a watercooled condenser), and is released back into its source. Once-through cooling systems require
an essentially infinite source of cooling water (for example, an ocean or a large lake), and are
not used in the Pacific Northwest.
An evaporative cooling system (most commonly used in the Pacific Northwest) recirculates the
cooling water and transfers the heat from the condenser to the cooling water (i.e., a watercooled condenser). The cooling water passes through a cooling tower where a portion is
evaporated (to reject the heat from the condenser to the atmosphere). The remaining cooled
water is recirculated back through the condenser and the cooling water cycle begins anew. The
temperature of the cooling water is, during evaporation, cooled to within 5°F of the ambient air's
wet bulb temperature. Water must be added back into the cooling system to replace what is
evaporated in the evaporative cooling process. This net consumption of water for cooling
(known as “cooling water make-up”) can require millions of gallons per day. Water must be
provided from a surface or groundwater sources, or occasionally, by reusing “gray water”—
treated wastewater from municipal sewage or industrial process sources. In the Pacific
Northwest, most CCCTs have used groundwater or gray water sources for cooling water makeup, although in some cases water is withdrawn from the Columbia River or other major surfacewater source (typically using an existing industrial water right).
An air-cooled condenser is a type of radiant cooling system. In an air-cooled condenser, steam
flows from the steam turbine into the series of finned tubes. The finned tubes radiate the steam
heat into the air, and fans blow air across the tubes to carry the hot air away. The condensed
steam is recirculated directly into the HRSG where it is reheated and begins another transit
through the steam electric turbine. An air-cooled condenser transfers the steam's heat directly
to the atmosphere, and its ability to cool is directly related to the dry bulb air temperature. When
the dry bulb air temperature is less than 65°F, an air-cooled condenser's efficiency is equal to a
water-cooled condenser's efficiency. As the dry bulb temperature rises above 65°F, the steam
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cannot be completely condensed, backpressure in the steam turbine increases, and the
efficiency of the electric generation process decreases. An increasing amount of fuel therefore
is required to generate the same unit of electricity. An air-cooled condenser reduces, but does
not eliminate, water consumption at the facility.
As Table 2-1 shows, for the projects for which information is available, annual water use ranges
from 157 million gallons/year to 2.9 billion gallons/year. Expressed in terms of annual use per
megawatt capacity, water use ranges from 131,000 gallons/year/MW for an air-cooled facility
(for example, Starbuck) to 4.5 million gallons/year/MW for a cogeneration project.
3.6.3.2.1

Impacts

It is likely that change of an existing water right would be the most expeditious and reliable
method for obtaining a water supply for a potential future gas-fired power plant. For the
potentially large quantities of water required for cooling, transfer of a large irrigation water right
within the same subbasin may be a viable option for many areas of Klickitat County. Such a
change could involve purchase of a water right by the power plant developer. Alternatively,
irrigation water rights could be leased for power use on a temporary basis. Potential impacts
associated with obtaining a water supply for a gas-fired power plant could include reductions in
instream flows (through direct diversion, reduction in baseflow, or loss of return flow), or creating
additional drawdown in existing water supply wells, in areas near the point of
diversion/withdrawal for the power plant’s water supply. Reducing instream flows could also
create or exacerbate water quality impacts.
The Limited Geographic Alternative requires gas-fired plants to be sited in, or within one mile of
sections that have at least 500 acre-feet of established water rights or certificates, and requires
them to be within two miles of an existing gas pipeline. These requirements would reduce the
potential impacts to water resources by reducing the possibility of decreased instream flows and
excessive drawdown near existing water supply wells. Since the Limited Geographic
Alternative would reduce the possibility of smaller instream flows, it would also reduce the
possibility of water quality impacts.
If a new pipeline were required to convey water any significant distance for use at the plant, the
pipeline may need to cross wetlands or streams, which could impact habitat or fish.
3.6.3.2.2

Mitigation

The process of changing an existing water right to a future power plant provides the necessary
mitigation for the potential impacts identified above. In applying for a water right change, the
applicant must demonstrate to the satisfaction of the Water Conservancy Board and Ecology
that the proposed change/transfer would not impair existing water rights or pending applications,
instream flows, or water quality, and is in the public interest (with regard to change to a
groundwater right). The application process for a water right change includes mandatory 30day public notice, helping ensure that community concerns regarding potential water supplyrelated impacts are identified. In some cases, transferring existing water rights for use at a
power plant can improve hydrologic conditions in the watershed. An example would be transfer
of an existing irrigation water right for use at a power plant. In this case, distributing use of the
water at lower pumping/diversion rates across the entire year, rather than at higher
pumping/diversion rates only during the irrigation season, could reduce consumptive water use
during the summer months when instream flows are lowest. In addition, changing from surface
water diversion to groundwater withdrawal can mitigate impacts to instream flow and water
quality by reducing the quantity of water taken directly from the stream. This is particularly true
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in subbasins that are documented to have impaired water quality based, in part, on low summer
flows.
Impacts from constructing water conveyance pipelines are mitigated by avoiding wetlands and
streams. Where stream crossings are necessary, impact can be avoided by tunneling beneath
the stream, an approach that has successfully been completed in the Swale Creek valley.
3.6.3.3

Biomass

3.6.3.3.1

Impacts

Biomass energy generation is expected to have a moderate demand for water – greater than
wind or solar generation, but considerably less in total quantity than gas-fired generation. The
amount of water used varies considerably by the cooling technology and the scale of the
project. For example, a proposed biomass energy generation facility in western Washington,
projects a water demand requirement of approximately 920 million gallons/year (300 AFY) to
produce 15 MW of energy. There may be existing public water systems in the county with
sufficient existing water rights and source capacity to supply part or possibly all of the water
demand for a small capacity biomass facility.
If a water right transfer were required to meet a biomass plant’s water demand, potential
impacts associated with water supply would be the same as those listed above for a gas-fired
facility. However, the magnitude of potential impact would be less, corresponding to the lower
water demand. If an existing public water system could supply the plant within its existing water
rights and source capacity, there would be negligible impacts associated with the water supply,
beyond existing conditions.
The Limited Geographic Alternative requires biomass plants to be sited in, or within one mile of
sections that have at least 500 acre-feet of established water rights or certificates in the White
Salmon-Bingen area. This geographical limitation would reduce the potential impacts to water
resources by reducing the possibility of decreased instream flows and excessive drawdown
near existing water supply wells. Since the Limited Geographic Alternative would reduce the
possibility of smaller instream flows, it would also reduce the possibility of water quality impacts.
3.6.3.3.2

Mitigation

If water supply was obtained through water right transfer, mitigation of water supply-related
impacts would be the same as for a gas-fired plant. If an existing public water system could
supply the plant within its existing water rights and source capacity, no mitigation would be
required.
3.6.3.4

Solar Energy

3.6.3.4.1

Impacts

Solar energy generation would have a very low demand for water, since water is not needed for
large-scale cooling. Depending on capacity and specific design of the power facility, the water
demand would likely be limited to domestic supply for facility operators (restroom etc.). This
small water demand could be supplied through purchase from an existing purveyor or by an
exempt groundwater withdrawal (less than 5,000 gallons per day) with onsite storage.
Because of the small water demand, no impacts are identified with obtaining the water supply
for a solar power generation plant.
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3.6.3.4.2

Mitigation

Mitigation would not be required.
3.6.3.5

Water Supply Options for Candidate Target Areas

This section provides an evaluation of options to meet larger water demands of thermal
(biomass or gas-fired) power plants in six candidate target areas identified within the Energy
Overlay. Water supply needs for either wind or solar energy generation facilities are assumed
to be limited to small potable supplies. It is assumed further that an exempt well with onsite
storage is a viable potable water supply option for any of the power plant types; however,
depending on local groundwater quality, treatment may also be required for potable use.
The six areas identified by the EIS team as potential candidates for siting of a power plant within
the Energy Overlay are:
•

Former Klickitat Mill

•

Dallesport Area

•

East County (Mercer Ranch) Area

•

Goldendale Area

•

Swale Creek/Centerville Area

•

Roosevelt Area

The findings of the water supply evaluation for each area are summarized below. The
evaluation is presented in greater detail, including maps and summary tables by target area, in
Appendix C.
3.6.3.5.1

Former Klickitat Mill

Of the six candidate target areas evaluated for potential power plant siting, the former Klickitat
Mill site appears likely to have the best opportunities for acquisition and transfer of existing
water rights. Both surface water and groundwater are available supply sources; however it is
anticipated that groundwater would require pretreatment prior to use. This is a result largely of
its advantageous location within the WRIA 30 watershed and the opportunities for water right
transfer that affords. It is uncertain whether a power plant was ever considered as a future site
development option for the mill property; therefore it is uncertain whether the former Mill‘s
industrial water rights are still active or have been relinquished. Even if it is subsequently
determined that the former Mill‘s industrial water rights have been relinquished, there are
numerous prospective water rights located within the upper watershed that can be considered
for transfer for use at the property. Existing water rights could be transferred either to the
prospective power plant or to the Klickitat PUD with the PUD then supplying water to the plant.
Transfer of existing water rights downstream within the watershed provides environmental
benefit to the watershed that can largely mitigate potential impacts associated with the change.
In any scenario, water infrastructure improvements would be required at the former Mill site.
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3.6.3.5.2

Dallesport Area

Depending on the prospective power plant’s water supply needs, obtaining water from an
existing purveyor would be the most straightforward and expeditious water supply strategy for a
target site in the Dallesport area. The Port of Klickitat currently has available water supply
capacity of roughly 3 cfs and 300 AFY. Therefore, for a prospective gas-fired plant in the
Dallesport Industrial Park with larger water demand, the proponent would need to obtain
additional water rights, either on their own or in collaboration with the Port in exchange for the
Port supplying the water needs. Likewise, for potential target sites outside of the Industrial
Park, the Dallesport Water Association would need to increase source capacity to meet a new
large industrial demand. If the existing water systems in the Dallesport area were to
consolidate, there could be greater flexibility in terms of capacity and service area to
accommodate a new large industrial user in this area. Given instream flow issues on the
Columbia River, transferring upstream Columbia River water rights would represent an
interruptible supply, except perhaps transferring the most senior rights. Obtaining new water
rights from the John Day/McNary reserve is considered speculative at best. A better initial
transfer option would be to evaluate upstream groundwater or surface water rights in the
Columbia Tributaries Subbasin – north or east of the site. Because of the need to transfer
downstream in the watershed, local hydrologic conditions (e.g., groundwater flow directions)
would need to be evaluated in determining appropriate rights for transfer.
3.6.3.5.3

East County (Mercer Ranch) Area

The East County area appears to offer good opportunities for obtaining a suitable water supply
for bio-mass or gas-fired power generation facilities. The sole strategy for obtaining supply is
transfer or lease of existing groundwater rights currently used for irrigation and development of
an onsite groundwater source of supply. There are many large irrigation rights in this general
area that could be considered for transfer or lease to a prospective power plant. It is uncertain
whether these irrigation rights are family farm permits, which would mean they could be used for
industrial use only through temporary lease. Beyond potential issues with family farm permits,
the primary limitations to transfer of water rights in this target area are ensuring rights are
moved downstream and mitigating for loss of return flows. This target area straddles two
hydrologic subbasins of WRIA 31, and transfer of rights across the subbasin boundary may not
be feasible because of return flow concerns.
3.6.3.5.4

Goldendale Area

There is relatively high probability that a suitable water supply for a power plant (including gasfired) could be obtained within the Goldendale target area. For a prospective site near the City
of Goldendale, the City’s current water supply likely has capacity to accommodate small to
moderate additional water demands (e.g., up to a small bio-mass power plant). The current
supply would be inadequate to meet large water demands of a gas-fired power plant. There are
several prospective water rights that could be transferred to the City to increase their capacity,
in conjunction with additional water system improvements. Likewise, there are several
prospective large irrigation water rights that could be considered for transfer to a target site
located outside of the City – in particular, to the west and northwest of the City. There are
several surface water bodies in the region that are listed as having impaired water quality.
Transfer of water rights would need to be conducted so as to not further impair these
waterbodies. Transferring an existing surface water right on one of these impaired waterbodies
to a groundwater supply source would provide a net environmental benefit and inherently
mitigate potential instream flow impacts associated with the change.
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3.6.3.5.5

Swale Creek/Centerville Area

Transfer or lease of existing irrigation groundwater right(s) is the sole water supply option
available for this target area. There are several larger irrigation rights that could be considered
for transfer/lease to a prospective power plant in this area. Beyond potential issues with family
farm permits, the primary limitations to water right transfer are ensuring the transfer is
downstream in the watershed and in the same or a connected aquifer, and mitigating for loss of
irrigation return flows. In addition, this target area may have greater community opposition to
transferring existing water rights out of agricultural use than other target areas considered.
3.6.3.5.6

Roosevelt Area

The best option for acquiring a larger industrial water supply in the Roosevelt area appears to
be transfer or lease of existing groundwater rights currently used for irrigation and development
of an onsite groundwater supply. This would likely require some water treatment. There appear
to be three major holders of irrigation rights in this general area that could be considered for
transfer or lease to a prospective power plant at Roosevelt. As discussed above for other target
areas, it is uncertain whether these irrigation rights are family farm permits, which would mean
they could be used for industrial use only through temporary lease. In addition, limitations to
water right transfer are ensuring that rights are moved downstream and mitigating for loss of
return flows.

3.6.4 Impacts of Procedural Alternatives
Under Procedural Alternative 1, energy development would be allowed through conditional use
outside of the Overlay. Because water withdrawals from smaller lower-order streams higher up
in the watershed, which may have more affect on water quality compared to the same
withdrawal from higher order streams, might be necessary outside of the Overlay, Procedural
Alternative 1 may have slightly higher impacts compared to Procedural Alternative 2, which
excludes development outside of the Overlay. Also, fewer water rights are available in the north
County so new rights might have to be developed resulting in greater overall water use
compared to trading existing water rights.

3.6.5 Impacts of No-Action Alternative
The No Action Alternative would allow for potential energy development anywhere in the County
under existing conditional use review. Thus, the No Action Alternative could have greater
impacts to water quality and quantity compared to developing the Overlay.

3.6.6 Cumulative Impacts
Most of the long-term impacts to water quality would be associated with natural gas and
biomass fired thermal power plants, which require cooling water and discharge heated water. A
high-efficiency gas-fired 250 MW thermal power plant like the Goldendale Energy Project facility
with a hybrid wet/dry cooling system requires about 780 acre-feet of water for cooling purposes
(based on the Goldendale Energy Project SEPA checklist (URS 2000). Assuming seven such
plants are built in Klickitat County, the annual water demand would amount to about 5,500 acre
feet per year. Biomass plant water use may be higher if it uses one-pass cooling and direct
discharge, and may cogenerate steam, which is more water intensive. The Klickitat
Cogeneration project proposed to use about 28,000 acre-feet of water, mostly because the
Columbia River provides a plentiful supply. Newer biomass plants would likely be nearly as
efficient as newer gas-fired plants in terms of water use. Scaling water use from one 250 MW
gas-fired thermal plant to two 25 MW biomass plants, results in a predicted water additional

Klickitat County Energy Overlay FEIS

Page 3-96

water use from two new biomass plants at about 160 acre-feet per year. Thus the total
cumulative impact on water use associated with new energy development comes to about 5,700
acre feet per year.
The water use is likely to come from existing water rights, which are mostly held for agricultural
use. Some of the waste cooling water may be re-used for agricultural irrigation, mitigating some
of the water use changes and potential water quality impacts. Appropriate mitigation can
minimize water quality impacts.
The main impact to water quality will likely be temperature increases. It is not possible to
predict the exact cumulative impacts from temperature without project specific information on
the discharge locations. However, total maximum daily load allocations for heat are being
developed for streams in Klickitat County that fail to meet water quality standards for
temperature and will be administered through the NPDES permitting process to ensure minimal
impacts.

3.7

Cultural Resources

The term “cultural resources” is used to collectively include archaeological sites and objects,
significant architectural properties, and traditional cultural properties (TCPs). Examples of these
resources include archaeological sites, Native American religious sites (TCPs), and structures
or buildings of extraordinary architecture, design, or engineering.

3.7.1 Study Methodology
The cultural resources impacts are based on review of state databases of cultural resources,
the history and pre-history of the area, and site-specific studies for energy development facilities
in the region. Much of the data comes from Office of Archaeology and Historic Preservation in
Washington State (OAHP), published histories of the area, predictive models, and site specific
studies including cultural resource surveys for:
•

The Goldendale Compressor Station

•

The Roosevelt Compressor Station

•

The Goldendale Loop Pipeline Segment

•

The Roosevelt Loop Pipeline

•

The Northwest Pipeline Corporation Expansion II

•

The Bonneville Power Administration proposed acquisition of power from the Klickitat
Cogeneration Project

•

The Kenetech Washington Windplant #1

•

The Columbia Wind Farm #1

•

The Goldendale Energy Project

•

The Roosevelt Landfill Windfarm
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•

The Klickitat County Solid Waste Project

•

The Cliffs Energy Project

•

The Evergreen Expansion Project

•

The McNary-John Day Transmission Line Project

The environmental review associated with these projects are incorporated by reference to this
document (see Table of Contents). The findings of the studies are summarized in Section
3.7.2.1.3 below.

3.7.2 Affected Environment
The affected environment includes existing regulatory requirements, the cultural context of the
county, and areas of high probability of finding cultural resources based on historical land use
models. Cultural resources in the county include artifacts of human occupation in the region for
at least 10,000 years, current Native American traditional fishing, hunting, and plant gathering
areas and areas of religious significance, and artifacts from early European settlement.
3.7.2.1

Regulatory Framework

Archaeological and architectural resources (buildings and structures) are protected through the
National Historic Preservation Act (NHPA) of 1966 (16 USC 470f) and it's implementing
regulation; Protection of Historic Properties (36 CFR Part 800), the Archaeological and Historic
Preservation Act of 1974; and the Archaeological Resources Protection Act of 1979. Section
106 of the NHPA requires federal agencies, before implementing an “undertaking” (for example,
issuing a federal permit), to consider the effects of the undertaking on historic properties and to
afford the Advisory Council on Historic Preservation (ACHP) and OAHP a reasonable
opportunity to comment on any undertaking that would adversely affect properties eligible for
listing on the National Register of Historic Places (NRHP). Section 101(d)(6)(A) of the NHPA
allows properties of traditional religious and cultural importance to a tribe to be determined
eligible for inclusion in the NRHP. Under the NHPA, a cultural resource is significant if it meets
the NRHP listing criteria in 36 CFR 60.4:
•

•
•
•

•

The quality of significance in American history, architecture, archaeology, engineering,
and culture is present in districts, sites, buildings, structures, and objects that possess
integrity of location, design, setting, materials, workmanship, feeling, and association
and:
That are associated with events that have made a significant contribution to the broad
patterns of our history
That are associated with the lives of persons significant in our past
That embody the distinctive characteristics of a type, period, or method of construction,
or that represent the work of a master, or that possess high artistic values, or that
represent a significant and distinguishable entity whose components may lack individual
distinction
That have yielded, or may be likely to yield, information important in prehistory or history

If a federal permit of any kind is needed (such as a Clean Water Act Section 404 permit from the
U.S. Army Corps of Engineers), the NHPA and its implementing regulations (16 USC 470 et
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seq., 36 CFR 800, 36 CFR 60, and 36 CFR 63) will apply. The NHPA establishes the federal
government’s policy on historic preservation and the programs, including the NRHP, through
which that policy is implemented. Under the NHPA, historic properties include “any prehistoric or
historic district, site, building, structure, or object included in, or eligible for inclusion in, the
National Register of Historic Places” (16 USC 470w (5)).
Where federal licensing or permitting does not apply, Washington State RCW 27.53.060
provides cultural resource regulation for projects permitted by the state. According to RCW
27.53.060 (1):
On the private and public lands of this state it shall be unlawful for any person,
firm, corporation, or any agency or institution of the state or a political subdivision
thereof to knowingly remove, alter, dig into, or excavate by use of any mechanical,
hydraulic, or other means, or to damage, deface, or destroy any historic or
prehistoric archaeological resource or site, or remove any archaeological object
from such site, except for Indian graves or cairns, or any glyptic or painted record
of any tribe or peoples, or historic graves as defined in chapter 68.05 RCW
disturbances of which shall be a class C felony punishable under chapter 9A.20
RCW without having obtained a written permit from the director of such activities.
In addition, any projects subject to SEPA require evaluation of potential impacts to cultural
resources. Most projects that require state or local land use or other permits (which includes
most energy projects, including generation and transmission) are subject to SEPA and thus are
required to examine potential cultural resources impacts.
3.7.2.1.1

Cultural Context: Prehistory and Archaeology

The Columbia River has been the dominant natural feature affecting the social and cultural
patterns of the region, which has been the subject of archaeological investigations since the
1920s. Archaeological excavations conducted from the 1920s through the early 1960s on the
north and south sides of the Columbia River have shown human occupation of the area to span
at least the last 10,000 years. Some of the most significant contributions to the understanding
of the prehistory of the region were made from years of excavations at several Klickitat County
sites along the Columbia River. The natural resources provided by the river are the most
important factor influencing human subsistence and settlement patterns in the region. Human
settlement at present, as it was in the past, is concentrated on alluvial terraces or benches in
the Columbia River canyon—remnants of an ancient floodplain of the Columbia through which
the river cut to reach its modern level. Generally, the pattern of plateau life was to spend fall
and winter seasons along the lower stretches of streams and the Columbia River, taking
advantage of the significant salmon resources of those waterways, and the rest of the year
hunting and gathering resources at higher elevations.
At the time of early Euro-American entry into the region the preeminent Upper Chinookan village
on the north side of the Columbia near The Dalles was Wishram (Boyd 1996:47). Wishram was
located at the head of Five Mile Rapids near the eastern terminus of Chinookan territory. During
the contact era, it was the most populous Chinookan settlement. The following is a description
of the village:
There have been village sites in that location for several millennia. Wakemap
Mound, excavated by archaeologists in the 1950s, was a multilevel site that, in its
upper layers, had been built up by centuries of accumulated village refuse.
Numerous other sites, pre- and protohistoric, dot the north bank of Five Mile
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Rapids between Big Eddy and Spedis Valley. They represent a mix of winter and
summer villages, campsites, petroglyphs and pictograph sites, and fishing
locations, which cumulatively point to a relatively dense population, both seasonal
and permanent (Geo-Recon International 1983). Spearfish village, occupied until
1957 when it was flooded by The Dalles Dam, was the lineal descendant of
Wishram village (Biddle 1926).
Lewis and Clark stopped at Wishram twice, on October 24, 1805, and on April 16, 1806. On
April 16, 1806, the village had “moved about 300 yards below the Spot it Stood last fall” (Boyd
1996:48). During the ensuing warm season, most of the occupants dispersed to favored fishing
locations scattered along the north bank of Five Mile Rapids. Lewis and Clark named the
inhabitants of that area “Echelutes.” Lewis and Clark’s October 1805 population estimate had
600 people in the 21 lodges of Echelute village; in April 1806 there were 1,000—a figure that
likely included salmon-season visitors—mostly Sahaptins (see Boyd and Hajda 1987). Nixluidix
is the Indian name for Wishram village (see Spier and Sapir 1930:164). Lewis and Clark stated
that during the fishing season, Nixluidix was “the Great Mart of all this Country”; pounded
salmon, horses, bison robes, beads, and tools were the commodities exchanged (Lewis and
Clark 1991:129).
3.7.2.1.2

Areas of High Probability for Cultural Sites

The OAHP maintains a list of recorded cultural resource sites for Washington State. A tally of
recorded sites in Klickitat County’s Energy Overlay Zone indicates that more than 500 historic
and prehistoric sites may be present, although many have not been documented. Cultural
resource surveys typically have been conducted in response to particular federal- or statepermitted projects, or on lands managed by federal agencies. Many areas of the county never
have been systematically surveyed for the presence of cultural resources. As a consequence,
the spatial patterns of cultural resource sites across the county are often more reflective of
where permitted projects have occurred than of where cultural resources sites are likely to
occur. Thus, an apparent linear pattern of site locations may simply reflect that a cultural survey
was conducted along a roadway or pipeline.
Nevertheless, years of cultural resource surveys documenting cultural resources indicate some
patterns for likely locations of cultural sites yet to be detected. The density of documented
archaeological sites is greatest in the lower reaches of streams, particularly near confluences
with other streams. Large, dense archaeological village sites are most likely to be present in
these locations. Confluences of any salmonid streams or areas of easy accessibility along such
streams are areas of high probability for archaeological sites. In upland locations,
archaeological sites are more dispersed and associated with a greater variety of resources.
Such sites are often lithic scatters, which are the stone-chip remnants of stone tool-making
activities. These can be observed anywhere that hunting, gathering, or camping may have
taken place. Also common in ridgeline locations are stacked stone features. These features
can be historic or prehistoric and may be as simple as a small pile of stones, or large stone
walls or hunting blinds. The locations of springs and of stone suitable for tool making are areas
with a high probability for archaeological sites. These types of sites often are observed along
ridgelines or prominences with commanding views. TCPs sometimes are associated with high
ground or prominent features, but also may be associated with specific traditional use areas.
Historic sites, such as homesteads, usually are associated with water and springs.
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3.7.2.1.3

Previous Cultural Resources Investigations

In recent years, cultural resources investigations have been conducted as part of the permitting
process for a variety of energy and non-energy-related projects in Klickitat County. The
following is a summary of some of those projects and the cultural resources identified at or near
the proposed sites.
•

The Goldendale Compressor Station project was proposed in 1993 by the Northwest
Pipeline Corporation to increase the capacity of the existing compressor station, which is
about 3 miles south of Goldendale. This project was part of the Northwest Pipeline
Corporation System Expansion Project.
A Class I survey of the Goldendale Compressor Station was conducted and one cultural
site was identified. It was determined that the site is not significant because it does not
meet NRHP criteria (Northwest Pipeline Corporation 1993a).

•

The Roosevelt Compressor Station project was proposed in 1993 by Northwest Pipeline
Corporation to increase the capacity of an existing compressor station, which is in
southern Klickitat County near Roosevelt.
A Class I survey of the Roosevelt Compressor Station identified no cultural resources
sites (Northwest Pipeline Corporation 1993b).

•

The Goldendale Loop Pipeline Segment project was proposed in 1993 to construct a
10.8-mile-long natural gas pipeline adjacent to the existing pipeline in southern Klickitat
County.
A cultural resources survey, conducted for the entire Goldendale South Loop Pipeline
corridor, identified seven sites. One prehistoric aboriginal site was determined to be
significant and meets NRHP criteria (Northwest Pipeline Corporation 1993c).

•

The Roosevelt Loop Pipeline Segment project was proposed in 1993 to construct a
4-mile-long natural gas pipeline adjacent to the existing pipeline in southern Klickitat
County.
A cultural resources survey conducted for the entire Roosevelt South Loop Pipeline
corridor identified no cultural resource sites in the area potentially affected by the project
(Northwest Pipeline Corporation 1993d).

•

The Northwest Pipeline Corporation Expansion II Project was proposed in 1993. The
project would build a new natural gas pipeline in Washington, Oregon, Idaho, and
Wyoming, and improve horsepower at existing compressor stations. The proposed
pipeline would include the Goldendale South Loop (10.8 miles of pipeline) and the
Roosevelt South Loop (4 miles of pipeline), both in southern Klickitat County. Two of the
existing compressor stations are at Goldendale and Roosevelt.
Cultural resource surveys identified several sites and isolated artifacts at the Goldendale
South Loop and Goldendale Compressor Station sites. One aboriginal site, at the
Goldendale South Loop site, appears to be a significant cultural property. More than 50
fragments were found at the site. Additional testing of the site and two multi-component
(prehistoric and historic) sites in the same area were recommended to determine
significance. Consultation was conducted with several tribes (Historical Research
Associates 1993).
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•

In 1994, the Bonneville Power Administration proposed to acquire 49.5 megawatts from
the Klickitat Cogeneration Project. The power would be derived from an existing wood
waste-fired cogeneration system in Bingen and a new natural gas-fired turbine and heat
recovery steam generator. The project would include the new gas generation systems,
fuel oil storage tank, metering system, 8,500-foot-long gas supply line, 3.7-mile-long gas
line, transformer station, and substation.
Cultural resources surveys were conducted for the cogeneration facilities, the gas
transmission corridor, and the electrical transmission corridor and substation. No
archaeological or historical sites eligible for or listed in the NRHP were identified (BPA
1994).

•

The Kenetech Washington Windplant #1 was proposed by Kenetech Windpower, Inc., in
1995 as a 115-megawatt (MW) wind project. The proposed project would consist of 345
turbines, a substation, an access road, and overhead and underground electrical lines
stretching for about 14 miles along the crest of the Columbia Hills southeast of
Goldendale.
Background research and cultural resources fieldwork identified 14 archaeological sites
and 46 isolated artifacts. Lithic scatter, flakes, projectile points, cores, bifaces, and
unifaces were found by field crews who surveyed the project site. Eleven of the sites
and five of the isolated artifacts were considered likely or potentially eligible for NRHP
listing. Consultation with the Yakama Indian Nation identified areas that appear to be
TCPs and indicated that the Columbia Hills is an area of cultural heritage importance to
the Yakama people (Klickitat County and Bonneville Power Administration 1995a and
1995b).

•

The Columbia Wind Farm #1 was proposed in 1995 by Conservation and Renewable
Energy System as a 25-MW wind power project. The proposed project would consist of
91 turbines, a substation, an operations and maintenance building, an access road, and
overhead and underground electrical lines in the Columbia Hills area southeast of
Goldendale. The Columbia Wind Farm #1 site was in the same general area, and was
surrounded by, the properties that made up the Kenetech Washington Windplant #1.
A cultural resource survey identified 9 archaeological sites and 75 isolated artifacts. The
sites consisted of lithic scatters and procurement areas, a cabin, rock clusters, and rock
cairns. Most of the isolated artifacts were flakes located near or in scatters.
Consultation with the Yakama Nation identified an area that appears to be eligible for
NRHP listing as a TCP (Bonneville Power Administration and Klickitat County 1995a and
1995b).

•

The Goldendale Energy Project was proposed in 2000 by Goldendale Energy Project as
a 248-MW, combined-cycle, electric generating plant. The project would consist of a
combination natural gas turbine-driven generator and a steam turbine-driven generator,
a 2.8-mile-long natural gas pipeline, and a 230-kV transmission line in the vicinity of
Goldendale.
Cultural resources surveys of the plant site, gas pipeline corridor, and transmission line
corridor identified an abandoned railroad line and the Twin Buttes Canal. A records
search and literature review indicated no cultural resources in the project area, but
studies in the vicinity of the project identified several sites consisting of prehistoric lithic
scatter and historic homesteads in the Columbia Hills area. These sites are located near
the transmission line corridor (URS Corporation 2000).
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•

The Roosevelt Landfill Windfarm was proposed in 2001 by The Wind Turbine Company
as a wind power project. The project would include 30 500-kilowatt wind turbines,
underground electrical lines, and improvements to access roads and an existing
substation north of Roosevelt.
No cultural resources were observed during a site visit by an archaeologist. Records at
the Washington OAHP indicated several previously recorded historic sites in the area of
potential effect. These sites contained two homesteads, a post office site, historic roads,
and linear rock alignments featuring horse herding. All of the sites are potentially eligible
for NRHP listing, but had not been evaluated. Less than 0.5 miles from the proposed
project site are 28 basalt talus features that include hunter-gatherer/ethnohistoric rock
features and 4 historic features. Projectile points were found about 5 miles from the
proposed project site. Oral history indicates historic Indian occupation 0.5 to 1 mile from
the proposed project site (The Wind Turbine Company 2001).

•

The Klickitat County Solid Waste Project was proposed in 2001 by the Regional
Disposal Company to increase the landfill's disposal capacity. The landfill, which is
owned and operated by Regional Disposal Company, is near Roosevelt.
Previous cultural resources surveys determined that a portion of the landfill likely
contains hunter-gatherer sites. Those surveys identified four potentially significant
archaeological sites: two sites within 1 mile east of the landfill; one in the eastern part of
the landfill that contained hunter-gatherer lithic scatters; and one in the southern part of
the landfill that is probably a TCP (Klickitat County Planning Department 2001 and
2002).

•

The Cliffs Energy Project was proposed in 2001 by GNA Energy to construct a new 225MW natural gas-fired generating facility west of the Goldendale Aluminum Company
aluminum smelter, which is 10 miles southeast of Goldendale. The project would
include five simple-cycle natural gas turbine generators, 5 miles of natural gas pipeline
(which would follow the right-of-way easement of the existing natural gas pipeline),
overhead transmission line, a compressor station, and a substation.
Near the proposed project, one site represents a potentially significant archaeological
resource. The site contains broken flakes. A historic isolated artifact -- lithic debitage -was located north of the crest of the Columbia Hills (Greystone Environmental
Consultants 2001).

•

The Evergreen Expansion Project was proposed in 2002 by Northwest Pipeline
Corporation to expand the capacity of its existing pipeline system to supply natural gas
to combustion turbine projects at five sites in western Washington. Two areas in
southern Klickitat County, Washington, were in the proposed project: existing
compressor stations at Goldendale and Roosevelt. The project would restage the
compressors and install a new plant for a turbine-drive compressor.
To date, no culturally significant resources have been identified in the project area of
potential effect (Office of Energy Projects 2002a and 2002b).

•

The McNary-John Day Transmission Line Project was proposed in 2002 by BPA as a
79-mile-long, 500-kilovolt transmission line in Benton and Klickitat Counties,
Washington, and Umatilla and Sherman Countries, Oregon. Beginning at BPA's McNary
Substation in Oregon, the line would cross over to Washington, and then back to
Oregon, terminating at BPA's John Day Substation. The entire length of the proposed
transmission line would parallel the existing transmission line, mostly within the available
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right-of-way. The project would include 360 transmission towers, overhead transmission
lines, and expansion of existing substations.
The project corridor is within the Mid-Columbia Study Unit, which was designated by the
Office of Archaeological and Historical Places to identify, evaluate, and protect cultural
resources in Washington State and the region.
Cultural resources records indicate 10 known TCPs in or along the proposed corridor.
Of those sites, eight were reidentified in the field and two sites were not relocated.
Records indicated at least 70 additional archaeological sites within a 1-mile radius of the
proposed transmission line. Of those 70 sites, 26 (37 percent) are underwater, behind
John Day Dam.
Field crews identified 14 new cultural resource sites and 12 isolated artifacts. Huntergatherer lithic scatter, hunter-fisher-gatherer lithic scatter, an ethnographic/ethnohistoric
cemetery, a historic homestead, and a potential TCP associated with a basalt lava tube
were found at the new sites. The project vicinity includes a wide range of archaeological
resource types in a variety of settings. The proposed transmission line is in a high
probability area of hunter-fisher-gatherer resources. Consultations were conducted with
the Umatilla Tribes, Warm Springs Tribes, and Yakama Indian Nation (Bonneville Power
Administration 2002).

3.7.3 Impacts Due to Geographic Location of Overlay
3.7.3.1

General Impacts

General impacts to cultural resources include destruction during construction activities and/or
permanent loss through land use conversion (e.g., constructing permanent structures over
archeological resources. All energy technologies will involve construction activities that, if
present, could damage cultural resources. The scale of the potential impact depends on the
location of the facility, the type of construction, and the size of the facility foot print.
The Geographic Alternative focuses development into the southern half of the County, closer to
areas of higher historical human use. Moreover, the geographic Overlay does not include the
Columbia River Gorge National Scenic Area, which is mostly along the Columbia River and its
confluences with tributaries, which are know to host many culturally significant sites. The
Geographic Alternative boundaries provide incentive to develop energy facilities in areas that
have already extensively used for ranching and other activities. Hence, by excluding the
northern half of the county, some impacts in undeveloped areas may be avoided.
Since the Limited Geographic Alternative restricts thermal energy development to smaller areas
within the larger Geographic Alternative, the potential for impacts to cultural resources may be
reduced.
3.7.3.2

General Mitigation

Because specific project impacts cannot be determined at the programmatic level of analysis,
specific mitigation measures cannot be determined. In general, because archaeological sites
have definable boundaries, avoidance often is possible through project siting and redesign.
The first step in avoiding or minimizing impacts to cultural resources is to determine if any such
resources are present in the proposed project area. The process to identify cultural resources
begins with the energy developer consulting with the affected tribes and reviewing records of
previously recorded historic properties at the OAHP in Lacey, Washington. The project area is
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then examined for evidence of historic or archaeological properties. Normally this consists of
pedestrian surveys conducted by trained archaeological survey crews of all areas potentially
affected by any ground disturbing activities plus an additional buffer area. The width of surveys
depends on the type of terrain and surface visibility. Traces of cultural resources (including rock
flakes, excavations, arrow-heads, rock cairns, or structures more than 50 years old) are
recorded, and records of properties are provided to the OAHP. If properties are identified, they
are then evaluated against the significance criteria provided above for listing on the National
Register of Historic Places. If the properties are determined eligible for listing, and avoidance of
impacts is not possible (for example, by moving the location of a facility), mitigation most often
takes the form of data recovery or archaeological excavation. Where impacts to standing
structures are unavoidable, professional documentation and photographic Historic American
Building Survey/Historic American Engineering Record (HABS/HAER) documentation may be
conducted to preserve a permanent archival record of the property.
3.7.3.3

Wind

3.7.3.3.1

Impacts

Direct ground-disturbing impacts associated with wind energy generation include substation
construction, turbine tower construction, underground and above-ground transmission lines,
and, most significantly, road improvement and construction. Site types most likely to be affected
by wind power projects are lithic scatters and TCPs because they are the most likely to be
located on high ground.
In a letter dated 25 June 2003, The Confederated Tribes and Bands of the Yakama Nation
expressed concerns regarding the potential impacts to cultural resources and culturally
significant land features, flora, and fauna associated with individually permitted wind power
projects. The letter indicates that the Yakama Nation is not necessarily opposed to wind energy
development; however, regional planning is needed to site wind projects in appropriate areas to
protect the cultural and natural resources of the region. The proposed overlay and this EIS
provide such planning for Klickitat County.
3.7.3.3.2

Mitigation

Mitigation measures available for wind energy generation are the same as those described
above under General Mitigation.
3.7.3.4

Gas-fired Generation

3.7.3.4.1

Impacts

For both the Geographic Alternative and the Limited Geographic Alternative, archaeological
sites, historic sites, and TCPs may receive direct physical impacts from ground-disturbing
activities associated with power plant construction, transmission line construction or
modification, natural gas pipeline construction, water line construction, and road construction or
improvement. Ground disturbance can destroy the source of archaeological deposits, damage
historic structures, and change or compromise the setting of TCPs.
Indirect visual impacts to TCPs can result from construction of new facilities within the
previously unobstructed view sheds.
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3.7.3.4.2

Mitigation

Mitigation measures available for gas-fired generation are the same as those described above
for General Mitigation. Surveys should be extended to include pipeline and water conveyance
impacts.
3.7.3.5

Biomass

3.7.3.5.1

Impacts

Direct ground-disturbing activities associated with construction, operation, and maintenance of
biomass energy generation include the facility footprint, and roadway construction or
improvement, and transmission line construction or modification. As with gas-fired generation,
the Limited Geographic Alternative minimizes the area of impact.
3.7.3.5.2

Mitigation

Mitigation options available for biomass energy generation are the same as described above for
General Mitigation.
3.7.3.6

Solar Energy

3.7.3.6.1

Impacts

Direct ground-disturbing activities associated with construction, operation, and maintenance of
solar energy generation include the facility footprint, roadway construction or improvement, and
transmission line construction or modification. Because the locations of these facilities are
variable, the site types most likely to be affected cannot be predicted.
3.7.3.6.2

Mitigation

Mitigation options available for solar energy generation are the same as described above for
General Mitigation.

3.7.4 Impacts of Procedural Alternatives
This section assesses additional cultural impacts that may occur depending upon how the
Overlay is implemented procedurally.
3.7.4.1

General Impacts

Under Procedural Alternative 1, energy production would be allowed outside the Overlay
through the conditional use process. Presumably similar site-specific studies would be required
under the conditional use process as would be required in connection with the Overlay. Hence
impacts to cultural resources would likely be similar. Because areas outside the Overlay might
require additional gas and power transmission pipelines, there is a slight potential for more
impacts to cultural resources under Procedural Alternative 1 compared to Procedural Alternative
2 where energy development would be limited to the Overlay zone. These general impacts
apply to all energy technologies.
The Overlay may have an indirect benefit to protecting cultural resources by supporting the
current land use and economy in the County, which may slow sell-off and redevelopment of
ranch land and open space for housing projects. Intensive housing development would likely
have a much greater impact on cultural resources in the County.
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3.7.5 Impacts of No Action Alternative
Under the No Action Alternative, energy development would likely continue to be permitted on a
conditional use basis, which would include requirements for surveying and mitigating cultural
impacts.

3.7.6 Cumulative Impacts
As assumed throughout this analysis, up to seven 250 MW or five 350 MW thermal energy
plants, two biomass plants, and four wind farms totaling 1,000 MW (covering approximately 335
acres) could potentially be developed in Klickitat County. This represents an increase in the
amount of development that would likely be developed in the absence of development of an
Overlay and ordinance.
The cumulative impacts to the cultural resources associated with the energy Overlay are
predominantly associated with construction activities and permanent land use change through
development. Because the developments are likely to be dispersed throughout the Overlay
area, the impacts are not likely to be concentrated, leaving un-impacted areas so loss of cultural
artifacts from an entire cultural source is unlikely.
Assuming a foot print of about 15 acres per thermal power plant (based on the Goldendale
Energy Foot Print), 10 acres per biomass plant (based on the Klickitat Cogeneration Project),
and one-half acre per turbine (extrapolated from the Stateline and Maiden wind projects), the
total land area potentially directly affected by development would come to a total of 460 acres.
Additional impacts from associated pipe lines, transmission lines, and roads cannot be
accurately gauged, but based on the energy projects described above, are estimated to amount
to an additional 83 acres. The total area potentially impacted is approximately 543 acres, or
less than 0.07 percent of the total area of the 769,345-acre proposed Overlay and about 0.04
percent of the 1,218,796 acres in the entire county. Since this potentially impacted area
represents a very small fraction of the total area in the county, the cumulative impacts to cultural
resources directly associated with energy development are likely to be insignificant.

3.8

Visual Resources and Aesthetics

This section includes impacts to scenic areas, views and production of light pollution and glare.
Klickitat County is primarily rural with unique and distinctive visual elements and is home to a
wide variety of natural features. It is considered by some to be the gateway to the Columbia
River Gorge, the Cascade Mountains, the Gifford-Pinchot National Forest, the Conboy Lake
National Wildlife Refuge, and the Mt. Adams Recreation area. Landforms, rock outcrops and
other patterns are largely undisturbed.
Human features are also not unusual within the region and include a mixture of crop and
forested areas. County elements also include rolling terraces developed as irrigated farmland,
agricultural fields, and orchards. The dominant visual characteristic of many areas is the largescale crop circle pattern typical of center-pivot irrigation systems.
Several human features other than those characteristic of farming practices have modified the
physical setting in the County. Highway 14 (SR 14) is a major east-west arterial and runs
parallel to the Columbia River. State Route 141 runs north-south at the west side of the county
from SR 14 to Trout Lake. State Route 142 and U.S. Highway 97 run north-south from SR 14 to
the city of Goldendale. Several transmission lines (BPA and KPUD) and high-pressure gas
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lines run through the County. Areas around Dallesport, White Salmon, and Goldendale are
zoned urban or industrial.
Scenic areas within the County include the Columbia River Gorge National Scenic area and
state designated scenic byways.

3.8.1 Study Methodology
Although a detailed visual impact analysis was not completed as part of this EIS, a general
qualitative evaluation identifying the sensitivity of viewers who would see the project sites was
completed. Figure 3-7, Visual Impact Analysis, illustrates a line-of-site evaluation along
Highway 97, Highway 14, Highway 141, Highway 142, and Interstate 84 in Oregon. The GISbased visual analysis used a topographic digital elevation model of the terrain and assumed an
elevation of 100 feet for towers. Shaded areas on the figure represent areas visible from each
of the identified highways; however, it does not mean that the entire shaded area is visible from
every point on the highway. Several conditional use permits for energy projects within the
County were reviewed. Common mitigation measures implemented for these projects have
been incorporated in the following sections.

3.8.2 Affected Environment
Potential visual impacts of any energy generation project would include temporary visual
changes introduced by construction of the project and permanent visual changes resulting from
the operations and maintenance of the project. Activities and facilities for the energy types
discussed in this EIS would be visible to residents, recreationists, motorists, and workers.

3.8.3 Regulatory Framework
Development within in the Columbia River Gorge National Scenic area is regulated by the
Columbia River Gorge Commission (CRGC). The CRGC has developed a body of rules
governing development in the National Scenic Areas. The rules can be found in OAR 350,
Division 20, and in the Management Plan for the Columbia River Gorge National Scenic Area,
which can be found on the Internet at:
http://www.co.multnomah.or.us/dscd/landuse/CRGNSAPlan/Home/NSAMP_Home.html.
These rules do not apply to existing Urban Areas located within the Scenic Area.
Scenic Byways are regulated by Washington State Department of Transportation (WDOT)
Rules regarding scenic byways are found in Chapter 47.39 RCW implementing the Scenic and
Recreational Highway Act of 1967. The code principally regulates billboards and development
directly adjacent to the highways.
The current Klickitat County zoning ordinance has an Illumination Control area incorporating all
of Townships 3, 4, and 5 within Ranges 15, 16, and 17. Township 3, Range 16 and 17 are
limited to those areas north of the crest of the Columbia Hills.
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3.8.4 Impacts Due to Geographic Location of Overlay
3.8.4.1

General Impacts

Most energy facilities may have a visual impact on the landscape because the structures and
paving creates breaks in the natural scenery so they stand out. In addition, energy facilities my
produce light pollution from necessary facility lighting, and glare (reflected sunlight).
3.8.4.2

General Mitigation

To reduce visual impacts, facilities could be sited away from scenic areas and vistas. Also,
facilities could be screened with natural or planted vegetation so that they blend better into the
natural environment. The overlay could require lighting that is directed downward to reduce
light pollution. The County’s illumination control ordinance would apply, and is protective of the
“seeing” quality in the vicinity of the Goldendale Observatory. Glare can be reduced by
requiring use of non-reflecting colors.
Typical mitigation measures implemented for energy projects in the County have included:
•

Use of non-reflective conductors and non-luminous insulators for transmission systems

•

Siting new structures near existing structures in visually sensitive areas.

•

Minimizing ground disturbing activities

•

Minimizing visibility of access roads in sensitive areas through proper placement and
alignment

•

Where feasible, utilizing existing roads to minimize new road construction

•

A bond, letter of credit or other security acceptable to the County can be maintained
from time of issuance of building permits. The amount of security should be determined
on the basis of site-specific conditions affecting the costs of decommissioning, access,
depth of foundation, terrain, etc., to include credit for salvage value.

3.8.4.3

Wind

3.8.4.3.1

Impacts

Wind energy projects can be highly visible because wind turbines can be several hundred feet
high, are often arrayed in projects containing dozens to hundreds of turbines, and generally are
located in rural areas with few other comparable structures. The significance of the visual
impact depends on the proximity of the wind project to areas with high numbers of viewers, the
surrounding visual environment, tower spacing and other mitigation, and the attitude of viewers
toward wind energy.
The perceived dominance of wind towers upon the landscape would vary during the time of day
and time of year, depending upon the angle of the sunlight striking the ridges and the towers.
During times of the day and times of the year when the angle of the sun is lower, sunlight
striking at a lower angle on the side of the towers would tend to make them more visible and
more prominent than when the sun is more directly overhead.
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Reactions to the location of towers on the ridges constituting the middle and far distance views
would vary. Some people would prefer the natural setting as it now exists without the addition
of the towers to the landscape. Others may find them to be an interesting and even aesthetic
point of visual interest upon the landscape
Relative to other types of utility projects and facilities, or industrial facilities, typical modern wind
towers present clean, graceful lines that do not overpower the landscape or obstruct views as
do large industrial buildings. With a height of up to 300 feet, they represent a small proportion
of the total height of the ridges upon which they would be located, which would tend to minimize
their visual presence. Because turbines are typically dispersed and there would be space
between individual towers in the turbine strings, they would be much less of a focal point in the
landscape than many other large structures. Additionally, by following the contours of the ridge
lines, they would provide symmetry across the landscape.
3.8.4.3.2

Mitigation

Common mitigation measures would include buffering and using a non-reflective paint for
towers and blades to reduce glare. The towers could be painted a neutral color that would
blend easily with the neutral colors of the existing landscape. Providing a facility free of debris
and unused or inoperative equipment by storing equipment and supplies within enclosed
buildings or removing damaged or unusable equipment from the site.
Locating the turbines in strings also improves aesthetics by providing a more uniform looking
development.
3.8.4.4

Gas-fired Generation

3.8.4.4.1

Impacts

Impacts due to gas-fired energy projects on recreation would include visual impacts. Additional
impacts could occur from cooling water processes and cooling water disposal. Water outfalls
could have a visual and temperature impact on receiving waters.
Since the Limited Geographic Alternative limits gas-fired projects to a smaller area in the County
than the Geographic Alternative, the total area of potential visual impacts within the County
would be reduced under the Limited Geographic Alternative. The potential visual impacts of a
facility at a specific site within the Limited Geographic Alternative would be similar to those
described for the Geographic Alternative.
3.8.4.4.2

Mitigation

Where economically feasible, new equipment and fencing should be constructed of materials
that restrict glare. For example, exterior materials of the facility would consist of painted metal
and masonry. Colors should be chosen to reduce glare and to help blend with the existing
development in the project vicinity. Windows could be glazed to prevent glare. Similar to wind
energy projects, providing a facility free of debris and unused or inoperative equipment would
reduce visual impact.
To reduce offsite impacts from lighting, light fixtures could be directed toward the middle of the
property and away from outer project site boundaries. Where practical, outdoor lighting could
be designed to address light scattering especially in the vicinity of Goldendale Observatory.
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Planting a tree screen would reduce views of the plant and reduce visual impacts from passing
motorists and nearby residents.
3.8.4.5

Biomass

3.8.4.5.1

Impacts

Impacts would be similar to gas-fired generation projects.
3.8.4.5.2

Mitigation

Mitigation efforts would be similar to gas-fired generation projects.
3.8.4.6

Solar Energy

3.8.4.6.1

Impacts

PV panels may be arrayed on existing roofs or placed as stand-alone facilities on racks,
although as noted earlier, there is a new emphasis on creating integrated facilities (for example,
a combined roof/PV array). In either case, there may be visible elements of the PV system
which change the way existing structures or existing landscapes are viewed.
3.8.4.6.2

Mitigation

PV modules range in color from almost black through blue to shades of dark brown, depending
on the type of cell technology and construction, though other colors are possible. PV tiles are
now available that simulate traditional tile and slate roofs and so blend well with conventional
pitched roofs. PV installed on flat or low-pitched roofs are largely invisible from below and
therefore have little visual impact. The use of PV systems is not limited to roofs, but can be
applied to walls and in the case of semi-transparent modules, windows and skylights.

3.8.5 Impacts of Procedural Alternatives
Concentrated development increases visual impacts. However, Procedural Alternative 1 would
allow energy projects in areas with little development through the conditional use permit
process. Development in these areas could also have a high visual impact.
3.8.5.1

Wind Power

Wind power development tends to have a higher visual impact due to the size of the turbines
and land area required for each project. Under Procedural Alternative 1, these projects would
be allowed under the conditional use permit process outside the Overlay area, and would have
a visual impact on areas currently seeing little to no development. Conversely, under
Procedural Alternative 2, excluding development outside the Overlay would concentrate the
wind power projects in the county. This may have a greater visual impact but over a smaller
area.
3.8.5.2

Gas-fired Generation

Gas-fired energy projects require a smaller land area then wind power projects. The Procedural
Alternative impacts for these facilities are similar to wind power projects.
3.8.5.3

Biomass

Similar to gas-fired energy projects.
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3.8.5.4

Solar Energy

As in wind power projects, solar energy projects have a higher visual impact not only due to the
land area needed but to the glare impacts off the solar panels. The Procedural Alternative
impacts for solar energy projects would be the same as wind power.

3.8.6 Impacts of No-Action Alternative
This EIS has developed a line-of-sight analysis to provide information on areas visible from four
major highways through the Overlay. Using this analysis could assist in identifying which areas
to avoid when siting a project.

3.8.7 Cumulative Impacts
As described above, concentrated development has a higher visual impact where the
development occurs. However, this also leaves larger areas with little to no impact. The total
acreage of the additional energy projects analyzed for cumulative impacts is very small
compared to the large area within the Overlay.

3.9

Public Health and Safety

This section discusses potential health and safety hazards to the general public, temporary
construction workers, and energy facility employees.

3.9.1 Study Methodology
Kennedy/Jenks Consultants compiled safety information from environmental impact statements,
environmental checklists, and Department of Transportation (DOT) Office of Pipeline Safety
website (ops.dot.gov) for typical natural gas, biomass, and wind energy facilities and drew
general conclusions about potential impacts. This section also addresses specific concerns for
fire, explosion, and chemical hazards expressed to the public during the EIS scoping meeting.

3.9.2 Affected Environment
Potential hazards in the project area include fire (both natural and human-caused), overhead
transmission lines, natural gas pipelines, substations, and chemical exposure.

3.9.3 Regulatory Framework
Construction health and safety issues in Washington are governed through a myriad of
regulations largely administered by Washington Industrial Safety and Health Act (WISHA)
through the Washington Department of Labor and Industries and, for pipelines, Washington
Utilities and Transportation Commission (WUTC). The handling and disposal of hazardous
materials, likewise, is largely governed by Ecology regulations. Federal regulations may also
apply.
Safety regulations and requirements for traffic control flaggers during construction activities
impact public roads are included in WAC 296-155-305, Signaling and Flaggers. Gas facilities
having a maximum operating pressure greater than 500 psi or 250 psi are restricted within
certain distances of sensitive areas such as playgrounds and schools, as regulated in WAC
480-93-20 and WAC 480-93-20. Operating and emergency plans are required for gas pipelines
under WAC 480-93-180. Ecology administers a number of regulations governing hazardous
material usage and disposal under WAC 173-303, Dangerous Waste Regulations.
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3.9.4 Impacts Due to Geographic Location of Overlay
Construction of new facilities could create short-term health and safety impacts in the local
community. The following sections discuss health and safety impacts and mitigation measures
regarding general construction related activities.
Operating facilities may also represent a safety hazard to trespassers at the energy site, and
some chemicals associated with some energy technologies could pose an offsite health hazard
if improperly managed.
3.9.4.1

Impacts

Potential health and safety risks to workers during project construction include electric shock
from electrical equipment, fire hazards, hazardous materials spills (i.e. fuel tanks), injury
associated with the use of heavy equipment, injury associated with working near high-voltage
lines, and installation of elevated structures. Implementation of a health and safety plan and fire
prevention plan would ensure that impacts would be low.
Construction of energy facility projects could increase the potential for brush fires, particularly in
the summer months, increased traffic and use of vehicles on the project site.
Potential health and safety risks to landowners and the general public could occur during
construction and operation of the facilities. However, access by the general public would be
controlled by limiting access to construction sites. By controlling site access, no health and
safety impacts to landowners or the general public would be anticipated as a result of
construction activities.
3.9.4.2

Mitigation

To reduce the potential for health and safety risks, Washington Industrial Safety and Health
Administration requires all onsite construction contractors to prepare a health and safety plan
before commencing construction activities. The plan would inform employees what to do in
case of an emergency. The plan would include locations of nearby medical facilities and
important telephone numbers. Accidental injury could be minimized by some of the following
examples:
•

Maintaining fencing and access gates around dangerous equipment or portions of the
site and securing the site at the end of each workday to protect equipment and the
general public

•

Posting warning signs near high-voltage equipment

•

Offering training to employees to include topics such as first aid, cardiopulmonary
resuscitation, and safety equipment inspection

•

Holding construction crew safety meetings at the start of each workday to discuss
potential safety issues and concerns

•

Carrying fire suppression equipment such as shovels and fire extinguishers on operation
and maintenance vehicles
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Potential risks to landowners would be minimized by coordinating construction activities with
access needs and landowner schedules. Unauthorized visitors would be discouraged during
construction hours by the presence of construction workers, warning signs, and gates.
During operation, energy facilities could be fenced and have attended access controls and
security patrols. Where applicable, federal Risk Management Program rules would be
implemented to minimize risk of explosion or chemical release of hazardous substances.
Existing Uniform Building Code and National Fire Protection Association Codes would apply to
chemical handling at the site to reduce the risk of offsite chemical release.
There has been increasing public concern, but little accepted science regarding low level
electromagnetic force (EMF) radiation associated with high-power lines and high voltage
electrical equipment. Although studies of most health endpoints have produced inconsistent or
negative results, studies of childhood leukemia have reported generally consistent, weak
association with magnetic fields in homes. Health risk evaluations by expert panels have
concluded, based on epidemiologic studies, that exposure to magnetic fields of 3 to 4 milligauss
or more may slightly increase the risk of childhood leukemia. EMF, the electromagnetic field
generated by flowing alternating current, diminishes in power proportionally to the square of the
distance from the source (e.g. the force 10 feet away is 100 times lower than the force at the
source). The Electric Power Research Institute has produced guidelines for safe distances from
power equipment (EPRI 1995). The guidance could be used to design distribution systems and
set safe distances from power lines and other EMF sources.
3.9.4.3

Wind

3.9.4.3.1

Impacts

Potential health and safety risks to workers during operation and maintenance of wind farm
projects include the potential risk for electric shock from working in the vicinity of electrical
equipment and power lines; the potential for injury related to maintenance of elevated structures
such as transmission towers that are accessed with ladders or cranes; and the potential for fire
resulting from maintenance activities.
Although a variety of health and safety risks could be experienced by trespassers on the
property, contact with electrical equipment would be avoided through facility compliance with
building code. To prevent access to the turbines, turbine tower doors would be locked. There
would be no outside ladders on the towers to prevent climbing. Typical height from ground to
turbine blade tip is 150 feet, which is high enough to avoid accidental contact. Power generated
from the turbines would be transmitted via underground cables buried approximately 3 to 4 feet
below ground surface.
If the heights of the turbines exceed 200 feet, the FAA may require that the wind turbines be
permitted as airspace obstructions. Lighting the facilities may be required by the FAA for
aircraft safety.
Small amounts of fuels, lubricating oils, and possibly small amounts of solvents would likely be
stored onsite during operation of the project for use in fueling and maintaining the vehicles as
well as for maintaining wind turbines. Activities at the site would comply with all applicable local,
state, and federal regulations in a manner that is protective of human health and the
environment.
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3.9.4.3.2

Mitigation

Operation and maintenance workers would have a detailed safety manual and frequent safety
meetings which would reduce health and safety risks for personnel. Contact with electrical
equipment would be avoided through facility compliance with building codes.
To prevent unauthorized access to the turbines, turbine tower doors would be locked and there
would be no outside ladders on the towers. Substations would be fenced and locked.
Any spills or releases of hazardous materials would be cleaned up and disposed of or treated
according to applicable regulations. Accidental releases of hazardous materials to the
environment would be prevented or minimized through the proper containment of oil and fuel in
storage areas and by locating these facilities away from drainages or sensitive resources.
3.9.4.4

Gas-Fired Generation

3.9.4.4.1

Impacts

Gas-fired power generation plants include the utilization of miscellaneous hazardous materials
during normal operation and maintenance. Hazardous materials may include lubricating oils,
paints, cleaners, degreasers, and solvents. Also included would be the use of aqueous or
anhydrous ammonia for controlling nitrogen oxide air emissions. Mineral oil may also be used
in electrical equipment such as transformers, switchgears, and capacitors.
A gas pipeline would be used to transport natural gas from a metering station to the plant.
Pipeline hazards include leaks due to construction damage, corrosion, and structural damage
from seismic events. Risks to public occur in the event of an incident and a subsequent release
of gas. The greatest hazard is a fire or explosion following a pipeline rupture. Gas pipeline
safety regulations require frequent inspection and maintenance. In addition, most pipelines are
buried, which reduces unauthorized access and opportunity for vandalism.
The Limited Geographic Alternative reduces the area within the County where gas-fired facilities
could be developed, and therefore reduces the total area within the County where potential
impacts to public health and safety could occur. For specific projects proposed at areas within
the Limited Geographic Alternative, the potential impacts would be the same as those for the
Geographic Alternative.
Thermal energy project permitting could include requirements for site security through fencing,
monitoring, and patrols to prevent unauthorized access that could result in injury to trespassers
or releases that could threaten surrounding communities.
3.9.4.4.2

Mitigation

State and federal laws require safe storage of hazardous materials. Small quantities of
flammable materials would be stored in special safety cabinets in their original containers.
Large volumes of material such as aqueous ammonia, mineral oil, and lubricating oil, would be
stored in tanks or other equipment designed to contain those materials.
The pipeline would be designed, constructed, operated, and maintained to meet the
requirements of DOT safety standards in 49 CFR Part 192 as well as WUTC requirements.
These regulations are intended to ensure adequate protection for the public and to prevent
natural gas pipeline incidents. Examples of protection measures could include:
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•

Clearly marked pipeline routes to warn the public of buried gas line

•

Buried pipelines to a depth of three to four feet to avoid potential disturbance by farm
equipment.

•

Cathodically protected pipelines to ensure the integrity of the line

Section 192.615 requires each pipeline operator to establish an operation and maintenance
plan and an emergency plan that includes procedures to minimize hazards in a natural gas
pipeline emergency.
Part 192 requires that each operator establish and maintain liaison with appropriate fire, police,
and public officials to learn the resources and responsibilities of each organization that may
respond to a natural gas pipeline emergency, and to coordinate mutual assistance. In addition
operators must establish a continuing education program to enable customers, the public,
government officials, and those engaged in excavation activities to recognize a gas pipeline
emergency and report it to the appropriate public officials.
According to the DOT Office of Pipeline Safety, there were 298,133 miles of natural gas
transmission and gathering lines nationwide in 2001. There were a total of two fatalities of
natural gas transmission operators in 2001.
WISHA regulations under WAC 296 also apply to the prevention of explosions or other
dangerous releases of highly hazardous chemicals. Since ammonia would be used at these
facilities, WAC 296-67-001 (Process Safety Management of Highly Hazardous Chemicals) could
apply.
3.9.4.5

Biomass

3.9.4.5.1

Impacts

Except for the hazards due to gas pipelines, biomass energy facilities would have similar
hazards as gas-fired generation facilities. Biomass power generation facilities include the
utilization of miscellaneous hazardous materials during normal operation and maintenance.
Hazardous materials may include lubricating oils, paints, cleaners, degreasers, and solvents.
Mineral oil may also be used in electrical equipment such as transformers, switchgears, and
capacitors.
3.9.4.5.2

Mitigation

State and federal laws require safe storage of hazardous materials. Small quantities of
flammable materials would be stored in flammable cabinets in their original containers. Large
volumes of material such as mineral oil, and lubricating oil, would be stored in tanks or other
equipment designed to contain those materials.
3.9.4.6

Solar Energy

3.9.4.6.1

Impacts

Potential health and safety risks to workers during operation and maintenance of solar energy
projects include the potential risk for electric shock from working in the vicinity of electrical
equipment and power lines; the potential for injury related to maintenance of elevated structures
such as transmission towers that are accessed with ladders or cranes; and the potential for fire
resulting from maintenance activities.
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Small amounts of fuels, lubricating oils, and possibly small amounts of solvents would likely be
stored onsite during operation of the project for use in fueling and maintaining the vehicles as
well as for maintaining wind turbines. Activities at the site would comply with all applicable local,
state, and federal regulations in a manner that is protective of human health and the
environment.
Electric and magnetic fields (EMF) are associated with electric transmission and distribution
lines. The strength of EMFs diminishes rabidly as the distance from the source increases.
Such setbacks would likely reduce EMFs to background levels at nearby residences.
3.9.4.6.2

Mitigation

Operation and maintenance workers would have a detailed safety manual and frequent safety
meetings which would reduce health and safety risks for personnel. Contact with electrical
equipment would be avoided through facility compliance with building codes.
Any spills or releases of hazardous materials would be cleaned up and disposed of or treated
according to applicable regulations. Accidental releases of hazardous materials to the
environment would be prevented or minimized through the proper containment of oil and fuel in
storage areas and by locating these facilities away from drainages or sensitive resources.

3.9.5 Impacts of Procedural Alternatives
Allowing energy development outside the Overlay in Procedural Alternative 1 would increase
the length of transmission lines to serve these facilities and increase the distance trucks would
need to travel to supply these facilities. This increased distance could increase safety hazards
to the public.
3.9.5.1

Wind Power

Similar to impacts discussed above.
3.9.5.2

Gas-fired Generation

Similar to impacts discussed above.
3.9.5.3

Biomass

Similar to impacts discussed above.
3.9.5.4

Solar Energy

Similar to impacts discussed above.

3.9.6 Impacts of No Action Alternative
Under the No Action Alternative, there would be less incentive to build energy projects near
existing infrastructure and away from sensitive environments.

3.9.7 Cumulative Impacts
Without site-specific project data, it is difficult to assess the cumulative impacts to public health
and safety associated with the overlay. However, as described above, the impacts to health
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and safety would be minimal assuming compliance with regulations. Hence, the cumulative
impacts are likely to be small.
Because EMF diminishes rapidly with distance, the potential for cumulative increases in EMF is
small. Additional powerlines on the same corridor could cause localized increase in EMF;
however, residential distances from these power lines should already be sufficient to reduce the
EMF to safe levels.

3.10 Land Use and Recreation
Land use in Klickitat County is illustrated on Figures 2-2 and 2-3. The majority of the Overlay
zone is zoned rural or agriculture. Scattered throughout the Overlay zone are areas of public
land and forest. Areas in Dallesport, White Salmon, and Goldendale are urban. Population
density in White Salmon is between 316 and 937 persons per square mile, with a small area
between 937 and 3287 persons per square mile. Population density in Goldendale is between
316 and 937 persons per square mile. The remaining areas of the Overlay have a density
between 0.8 and 316 persons per square mile.
The homeownership rate in Klickitat County is 68.8%. The median number of rooms per home
is 5.2. Typical house heating fuel is electric (47.6 %) followed by wood (22.4%) and utility gas
(19%). The medial home value is $110,400. The median monthly owner costs are $913, and
the median monthly gross rent is $498. Of the 8,633 total housing units, 7,473 were occupied.
(U.S. Census Bureau 2000).

3.10.1 Study Methodology
Information used in this section includes the U.S. Census Bureau website (www.census.gov),
Washington State Labor Market Information website (www.wa.gov/esd/lmea), Washington State
Office of Financial Management (www.ofm.wa.gov/localdata/klic.htm), and other EIS documents
submitted for projects in the area.

3.10.2 Affected Environment
The project area consists mostly of private land as well as tribal, federal, and state lands
bordering the Columbia River. Land use is primarily agriculture, including irrigated cropland,
dryland wheat farming, and grazing.
Formal recreational opportunities in the project area include parks (state, county, DFW, and
those owned by the Corps) and fishing and boating assess sites. Recreation areas are
illustrated on Figure 2-3. SR 14 is designated as a Scenic and Recreation Highway by the state
of Washington. Klickitat County has numerous recreational opportunities within the region
including: historic sites, museums, picnic facilities, camping, fishing, and water sport areas on
the Columbia River. These areas, as well as public lands, state parks, national forests, and
national recreation areas, have been eliminated from the proposed project area.

3.10.3 Regulatory Framework
Planning, zoning, land use, and development are regulated by the Klickitat County code.
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3.10.4 Impacts Due to Geographic Location of Overlay
3.10.4.1

Wind

3.10.4.1.1 Impacts
Wind power projects in the Pacific Northwest typically are located on land zoned for farming or
grazing. Although wind power projects may be arrayed over large areas, the actual permanent
footprint (the turbine pads, transformers, new access roads, and substation) is normally quite
small. As indicated in Table 2-1, the total permanent footprint area of Pacific Northwest wind
projects ranges from approximately 8 acres (for the 20-MW Stateline Phase 2A Washington
Project) to approximately 250 acres (for the 494-MW Maiden Wind Project). On the basis of
acres per megawatt, projects range from approximately 0.25 acre per megawatt to slightly more
than 1 acre per megawatt. The difference in these ranges of land use per megawatt largely
relates to how many existing farm roads can be used for access and how many must be
constructed for the project.
Wind power projects are compatible with existing farming uses. As discussed above, only a
small area associated with the permanent project footprint is removed from production.
Remaining areas surrounding turbines and roads can continue to be used for dryland or
irrigated agriculture or grazing. Wind energy leases pay the landowner for use of the land for
turbines. According to a Climate Solutions Report, annual average payments to landowners
range from $1,500 to $2,500 per turbine, per year. These revenues are extremely valuable in
rural areas of Washington and Oregon, where farmers are struggling to survive. Unlike wheat
or beef prices, which vary from year to year, and recently have been almost too low to cover
farm costs, wind lease revenues provide a dependable, steady source of income. Thus wind
energy projects serve to reinforce the role of agriculture and assure that farmers can survive
economically.
Wind energy development will not result in significant increases in population or employment
growth. Wind energy development generally does not encourage population growth beyond
that resulting from added employee populations.
The potential impacts of wind power projects on land use and recreation under the Limited
Geographic Alternative would not differ from the Geographic Alternative.
3.10.4.1.2 Mitigation
Siting selection to maximize the availability of existing roadways would reduce land use and
recreational impact. Mitigation may include buffers from residential uses to address
compatibility issues.
3.10.4.2

Gas-fired Generation

Gas-fired combustion turbine projects in the Pacific Northwest have been located on a range of
sites, including industrially zoned land near urban areas and rural locations. The key to the
location of gas-fired generation has generally (but not always) been the presence of highpressure gas pipelines and high-voltage transmission because the cost of constructing highvoltage transmission and especially high-pressure gas pipelines can be prohibitively expensive.
For example, the 1,000-MW Grizzly Power Project has been proposed in a rural location in
central Oregon because it is near the intersection of several BPA and Portland General Electric
(PGE) high-voltage transmission lines and the main Canada-to-California gas pipeline owned
and operated by PG&E Gas Transmission Northwest. As indicated in Table 2-1, the total

Klickitat County Energy Overlay FEIS

Page 3-119

permanent footprint area of Pacific Northwest combustion turbine projects ranges from
approximately 10 acres (for the 468-MW Hermiston Generation Project) to 99 acres (for the
1,300-MW Wallulla Power Project). On the basis of acres per megawatt, projects range from
approximately 0.02 acre per megawatt to slightly more than 0.84 acre per megawatt. Currently,
a high pressure gas line runs east-west through the energy Overlay zone and a north-south
spur from this line through Dallesport.
3.10.4.2.1 Impacts
Impacts on land use could include conversion of agriculture land to industrial. Land use impacts
are directly related to the amount of new and existing rights-of-way affected. Building a
transmission line in a new corridor generally has more impact to agricultural and forest land
because new line segments intrude on existing land use. However, existing utility corridors are
most often used. Agricultural land may be removed from production for tower sites and access
roads, and structures sometimes can interfere with farming operations (for example, centerpivot irrigation). If a new transmission line is located in a forested area, land sometimes can be
removed from production for the right-of-way, line clearances, and access roads.
Typical gas-fired plant construction projects involve a workforce of approximately 1,000. Much
of this workforce would likely be available from within the county. Short term housing is not
anticipated to be limiting factor. Typical plant operations would employ approximately 20 to 100
people.
The Limited Geographic Alternative would reduce the amount of land in the County with the
potential for land use and recreation impacts from gas-fired facilities. Potential impacts of a
specific project at a specific site would be the same for both the Limited Geographic Alternative
and Geographic Alternative.
3.10.4.2.2 Mitigation
Utilizing existing high-pressure gas pipelines and high-voltage transmission would reduce land
use and recreational impact.
Impacts on housing during the construction phase and operation of the facility are expected to
be negligible; buffers from residential uses can be used to address compatibility concerns.
3.10.4.3

Biomass

3.10.4.3.1 Impacts
Biomass generation requires land for the conversion of bio mass to fuel and the generation of
electricity. Often biomass generation is developed at existing industrial sites where fuel is
readily available. Access to railroad facilities to receive fuel is preferred as well as industrial
land for the conversion and generation process. Ethanol plants have been proposed in the
Pacific Northwest at locations (for example, Port Westward, in Columbia County, Oregon) where
there are existing ports or railroad facilities to receive grain or corn from farm regions and
available industrial land for the conversion and generation processes. Typically, the land
requirement of biomass generation plants is comparable to other industrial processes—a few
acres to a few tens of acres. Land also may be required for any transmission additions required
to interconnect the generation to existing transmission.
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Recreational impacts from biomass energy projects would include air quality, due to air
emissions from combustion of fuels, and noise due to increased traffic (either truck or rail) for
fuel delivery and handling.
During the construction phase, much of necessary workforce would likely be available from
within the county. Short term housing is not anticipated to be limiting factor. Significant
population growth during plant operations is not anticipated.
Since the Limited Geographic Alternative limits biomass energy projects to a small area near
White Salmon and Bingen, the potential land use and recreation impacts is reduced from that of
the Geographic Alternative.
3.10.4.3.2 Mitigation
Land use mitigation would be minimal if existing industrial property is utilized. Mitigation
measures for air quality are discussed in Section 3.2.3. Mitigation for noise impacts are
discussed in Section 3.3.4.
Impacts on housing during the construction phase and operation of the facility are expected to
be negligible; buffers from residential uses can be used to address compatibility concerns.
3.10.4.4

Solar Energy

3.10.4.4.1 Impacts
Photovoltaic (PV) generation requires space for the PV panels to be arrayed. The amount of
land involved depends on the amount of energy generated and the size of the solar panels;
however, in many applications, PV panels are placed on existing structures, so that there is no
additional land use. The region’s first solar generating plant, Energy Northwest’s White Bluffs
Solar Station, located at Hanford, Benton County, Washington, occupies 2,000 square feet on
an existing facility’s roof. Some larger commercial generation stations in the southwest desert
have arrays of PV panels over several acres of land. There also may be land use associated
with balance of system components, such as batteries and land use associated with
transmission to connect the PV system to existing transmission in locations where there is not
transmission at the appropriate voltage close to the generation location.
Solar energy projects would have more intrusive impacts on recreation, due to increased land
use, to wind energy projects.
Solar energy development will not result in significant increases in population or employment
growth. Solar energy development generally does not encourage population growth beyond
that resulting from added employee populations.
3.10.4.4.2 Mitigation
Utilizing existing structures for PV panels would reduce impacts on land use and recreation.
Buffers from residential uses can be used to address compatibility concerns.

3.10.5 Impacts of Procedural Alternatives
In general, allowing energy development would change land use. The relative impact on land
use in the County would be small. Procedural Alternative 1 would have the potential to impact
more rural acreage outside the Overlay. Procedural Alternative 2 would have in increased
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impact on land use within the Overlay by concentrating energy development. However, the
industrial park and general industrial zoned lands are within the Overlay.
3.10.5.1

Wind Power

Wind power projects have greater impacts due to their large land need. However, agricultural
land use activities could be preserved.
3.10.5.2

Gas-fired Generation

Procedural Alternative 1 would allow land use changes for energy development outside the
Overlay. Procedural Alternative 2 would limit the energy development within the Overlay and
would encourage use of lands currently zoned as industrial park and general industrial.
Compared to wind power, gas-fired generation facilities have a smaller footprint and do not
require as much land.
3.10.5.3

Biomass

Similar to gas-fired projects.
3.10.5.4

Solar Energy

Solar energy projects where solar panels are land-farmed require considerable amounts of land.
Unlike wind power, it is unlikely that agricultural activities could continue in these areas. The
Procedural Alternative impacts would be similar to those discussed above.

3.10.6 Impacts of No Action Alternative
Land use impacts would be greater under the No Action Alternative, as energy development
would not be encouraged to use lands currently zoned for industrial use.

3.10.7 Cumulative Impacts
The total acreage of land use change for the cumulative impacts would be approximately 543
acres. Avoiding recreation and residential areas and using existing industrial land would reduce
land use impact.

3.11 Socioeconomics
From the mid-1980s until the present, Federal policy changes have created regular double-digit
unemployment in Klickitat County. Shrinking availability of timber supplies from the national
forest in the 1980’s led to the closure of numerous timber mills and rapidly accelerating
unemployment in the county, a trend accelerated by the closure of the Goldendale Aluminum
smelter due to increased cost of power from the Bonneville Power Administration starting in the
late 1990’s.
As the county’s high-wage manufacturing economy was largely dismantled by Federal actions, it
has consistently been one of the five highest unemployment areas in the state -- and frequently
the highest unemployment county in the state. Klickitat County has an unemployment rate of
approximately 9.3 percent in Summer 2004. At the same time, county-wide per capita income
as a percentage of US per capita income dropped:
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Per Capita Income as a % of U.S.
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Multiplier effects from the aluminum smelter, thought to be comparable to timber mill closure
impacts, have been documented in the February 2000 Mid-Columbia Economic Development
District study An Assessment of the Employment and Income Impacts of the Primary Metals
Industry in Wasco and Klickitat Counties. The county’s other major sector, agriculture,
underwent a comparable downturn over the same period.
Declines in these industries and agriculture led to falloffs in property and sales tax revenues
which support services ranging from hospitals and schools to libraries and roads. Preserving
service levels in the face of tax base declines from closing manufacturers requires property tax
increases which further impact local residents. The shrinking job base prompts an outmigration
of working age families which further impacts the schools as student-based state payments are
reduced.
The magnitude of these collective effects has prompted Klickitat County to explore economic
development options targeted at the complementary goals of job creation and property tax base
expansion within the context or preserving the rural, agricultural nature of the county. Job
creation is being pursued through a strategy aimed at the development of industrial park
properties and a parallel industry recruitment effort. Property tax base expansion efforts are
focused on developing the county’s energy facility development potential. Tax base expansion
provides two levels of benefits: public services can be expanded and property tax rates can be
reduced as large facilities such as energy plants are added to the tax base. In addition,
renewable energy projects typically pay landowners annual royalty payments which further
strengthen the local economy.
A breakdown of the tax benefits from typical windpower project appear in the following Graphic
3-21.
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Graphic 3-21. Tax Benefits Associated with Typical Wind Turbine Development
Current value
New value

Tax Code Area
15
District

$0
50 MW @ $1,000,000/MW $50,000,000
New Construction Value (NC) $50,000,000
New Revenue $693,310

Levy
Rate/1000
$13.87

Assessed
Value

Fire #5
Cem #2
County CE
State School
Library
Park/Recreation
Hospital

$0.86134175
$0.09322632
$1.39082013
$3.36986211
$0.49962000
$0.18000000
$0.46412617

31,346,443
30,034,436
1,248,246,326
1,248,246,326
1,248,246,326
411,431,255
$485,223,381

P & R Bond
Sch #215 M&O
Bond
Bond 1
Bond 2

$0.21451149
$2.79886105
$0.47500261
$0.36107641
$1.16129011

$405,969,604
$35,668,361
$35,668,361
$478,992,199
$478,992,199

2002 Rev

27,000
2,800
1,736,086
4,206,418
623,649
74,058
225,205

2003 Rev
+1%

$27,270
$2,828
$1,753,447
$4,248,482
$629,885
$74,798
$227,457
New Assessed
Value

NC

Change

$50,000,000
$50,000,000
$50,000,000
$50,000,000
$50,000,000
$50,000,000
$50,000,000
New Rate

70,337
7,489
1,822,988
4,416,975
654,866
83,798
250,663

43,337
4,689
86,902
210,557
31,217
9,741
25,458

87,085 $455,969,604 $0.19098893
99,831 $85,668,361 $1.16531687
16,943 $85,668,361 $0.19776922
172,953 $528,992,199 $0.32694770
556,249 $528,992,199 $1.05152572

$87,085
$99,831
$16,943
$172,953
$556,249

$0.02352256
$1.63354418
$0.27723339
$0.03412871
$0.10976439

Levy
Reduction

Assumptions
Using levy
rates for
2002
All districts taking
maximum 1% increase
TAV not included
Wind Turbines at 100%
completion
New construction rounded to $50 for
other projects
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$2.07819324

3.11.1 Study Methodology
Information used in this section includes the U.S. Census Bureau website (www.census.gov),
Washington State Labor Market information website (www.wa.gov/esd/lmea), Washington State
Office of Financial Management (www.ofm.wa.gov/localdata/klic.htm), the February 2000 MidColumbia Economic Development District study “An Assessment of the Employment and
Income Impacts of the Primary Metals Industry in Wasco and Klickitat Counties,” Klickitat
County Assessor analyses, "Assessing the Economic Development Impacts of Wind Power”
(http://www.nationalwind. org/pubs/economic/econ_final_report.pdf), and other EIS documents
submitted for projects in the area.

3.11.2 Affected Environment
Collectively, energy facilities provide an approach for revitalizing the entire county’s economy
through property tax base expansion without imposing new population pressures past the
construction phase.
Direct impacts accrue most specifically to those local taxing districts where power projects are
sited, as indicated in the attached analysis by the Klickitat County Assessor. Those impacts
take the form of service enhancements and tax reductions to property owners within the district.
Other direct impacts occur in the form of annual royalty payments to individual landowners
where renewable energy projects are constructed. County-wide direct impacts accrue in the
form of services such as road improvements, law enforcement enhancement, and library
funding increases where a taxing district receiving increased revenue from an energy project
provides county-wide benefits.
A third form of direct effect comes from job creation and associated econometric multipliers from
worker salaries. Power plants typically provide the largest job creation benefits during
construction, with long-term employment varying by technology type. Fossil fuel-based facilities
typically have higher employment levels than renewable facilities. In each case, the county’s
economic development strategy recognizes that energy facilities are not large employers and
includes them in the county’s “tax base expansion” strategic emphasis.
Indirect effects are typically projected through input-output computer models such as IMPLAN.
Indirect effects are the output, employment, and value-added changes in inter-industry
purchases responding to new demands of directly affected industries. Energy facilities will have
their greatest indirect effects on local businesses during construction, when local services,
labor, and materials are incorporated. Longer-term effects occur as local services emerge to
displace project site suppliers not in the area. Commercial businesses and certain specialized
equipment are likely candidates for these longer-term effects.
Induced effects represent the response by all local industries caused by the expenditure of new
household income generated by direct and indirect effects due to the changes in final demand
for a given industry. Energy facilities are most likely to create induced effects in two areas:
worker salaries from new employment related to the facility and new purchases related to
royalty payments received by landowners with renewable energy projects.
A less obvious induced effect in an area such as Klickitat County is long-term preservation of
agricultural habitat. The county’s proximity to metropolitan areas is likely to lead to long-term
pressure to convert agriculture habitat to residential development. Reducing property tax
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burdens and introducing royalty payments from energy projects increases the perceived viability
of traditional agriculture and reduces the pressure to sell land to residential developers.

3.11.3 Regulatory Framework
Although socioeconomic impacts are not directly regulated, issues such as land use, planning,
and zoning are regulated by the Klickitat County Zoning Ordinance. Energy facility recruitment
is addressed in the policy document, Klickitat County Strategic Plan for Economic Development,
2002 Update.

3.11.4 Impacts Due to Geographic Location of Overlay
3.11.4.1

Wind

3.11.4.1.1 Impacts
Economic activity would result from wind power development. This activity could include
household income from construction and operations/maintenance jobs, annual lease payments,
and easement purchases. There may also be a shift in local property tax burden from property
owners to outside owners. Often, the cost of lost income opportunities from farming and
livestock grazing is small compared to revenues received from lease payments for wind power.
A study by the Renewable Energy Policy Project (Sterzinger, et al. 2003) evaluated the effects
that wind energy projects had on properties within a 5-mile view shed. This study evaluated
three case study scenarios: Case 1 looked at the changes in the view shed and comparable
community for the entire period of the study; Case 2 looked at how property values changed in
the view shed before and after the project came on-line; and Case 3 looked at how property
values changed in the view shed and comparable community after the project came on-line.
Although there was some variation in the three Cases studied, the results pointed to the same
conclusion: the statistical evidence did not support a contention that property values within the
view shed of wind developments suffered or performed poorer than in a comparable region. For
the great majority of projects in all three of the Cases studied, the property values in the view
shed actually increased faster than values in the comparable region.
The potential socioeconomic impacts of wind power development under the Limited Geographic
Alternative would not differ from the potential impacts under the Geographic Alternative.
3.11.4.1.2 Mitigation
Impacts are low.
3.11.4.2

Gas-fired Generation

3.11.4.2.1 Impacts
Significant changes in population would not be likely during construction or operation of this type
of facility. Modest to moderate positive impacts on economic activity could result from gas-fired
projects due to household income from construction and operations/maintenance activities.
3.11.4.2.2 Mitigation
There are no identified socioeconomic impacts, so mitigation measures are not required.
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3.11.4.3

Biomass

3.11.4.3.1 Impacts
Community impacts are considered low if these facilities are constructed at existing industrial
sites, as air emissions are low and wastes generally non-hazardous. Income and economic
impacts are similar to gas-fired projects. Biomass energy facilities built in undeveloped areas
may have a visual impact to the surrounding community.
Since the Limited Geographic Alternative restricts biomass energy facilities to the White Salmon
– Bingen area, the potential for socioeconomic impacts would be reduced in comparison to the
Geographic Alternative.
3.11.4.3.2 Mitigation
Community impacts are low to moderate. Mitigation efforts would not be likely.
3.11.4.4

Solar Energy

3.11.4.4.1 Impacts
Impacts would be similar to wind power. However, there could be some conversion of
agricultural land to accommodate solar energy facilities.
3.11.4.4.2 Mitigation
Impacts are low.

3.11.5 Impacts of Procedural Alternatives
Workforce demand on construction of all the energy projects would be higher than during facility
operations. Under procedural Alternative 1, if siting of a project was selected outside the
Overlay and in a rural area, temporary housing for construction workers and permanent housing
for facility employees may be inadequate. There would be a potential shift of residents out of
urbanized areas and closer to the workplace. Procedural Alternative 1 would increase the
percentage of employees within the county doing nonagricultural work assuming that some
lands would be converted from agricultural to industrial use. Under Procedural Alternative 2,
project siting would likely occur closer to areas where temporary housing is more available. The
majority of the County’s nonagricultural work force is located within the Overlay area.
3.11.5.1

Wind Power

Procedural Alternatives 1 and 2 would likely not have a significant affect on wind energy
projects.
3.11.5.2

Gas-fired Generation

Procedural impacts for gas-fired projects would be similar as discussed above.
3.11.5.3

Biomass

Procedural impacts for biomass projects would be similar as discussed above.
3.11.5.4

Solar Energy

Procedural Alternatives 1 and 2 would likely not have a significant affect on wind energy
projects.
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3.11.6 Impacts of No-Action Alternative
The No Action Alternative would have similar effects as Procedural Alternative 2.

3.11.7 Cumulative Impacts
Cumulative impacts of these projects would increase the demand on workforce in the County. It
is anticipated that the majority of labor can come within the existing communities, with a
potential small influx of specialty expertise.

3.12 Transportation
Highway 14 (SR 14) is a major east-west arterial and runs parallel to the Columbia River. State
Route 141 runs north-south at the west side of the county from SR 14 to Trout Lake. State
Route 142 and U.S. Highway 97 run north-south from SR 14 to the city of Goldendale. Much of
the proposed overlay area is served by county roads.
Each of the proposed generating facilities would likely be accessed from SR 14 and county
roads during construction and operations. Depending on the selected location for construction
and specific energy type, new roads may be constructed and roadway improvements (regraveling or asphalting). These additional roadways and improvements would need to be
evaluated on a case-by-case basis. All new road construction would also need to be in
accordance with the WSDOT Standard Specifications for Road and Bridge Design.
Parking at the generating facilities will vary depending on the energy resource selected and the
corresponding number of employees. Parking spaces will accommodate operations personnel,
vendors, and visitors to the facility.
Klickitat County is served by two public airports: Columbia Gorge Regional/The Dalles Municipal
and Goldendale Municipal. Freight rail service to the area is provided by Burlington Northern
and Santa Fe (BNSF) railroads.
The Port of Klickitat operates two industrial parks along the Columbia River: 52 acres at Bingen
Point Industrial Park in Bingen, and 660 acres at Dallesport Industrial Park in Dallesport.
The proposed project area of Klickitat County is considered rural and public transit is not
currently available.

3.12.1 Study Methodology
Information used in this section includes Washington State Department of Transportation
(WSDOT) website, publicly available roadmaps, and other EIS documents submitted for
projects in the area.

3.12.2 Affected Environment
Site specific traffic studies may be necessary depending on the increased traffic impact on SR
14 other state highways, and county roads. Traffic increase of 10 or more trips per hour through
a state route intersection will trigger further traffic study.
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3.12.3 Regulatory Framework
Traffic impacts are regulated by WSDOT and Klickitat County.

3.12.4 Impacts Due to Geographic Location of Overlay
3.12.4.1

General Impacts

Impacts to state highways and county roads are expected to be greatest during facility
construction. Large trucks carrying materials and earthwork equipment could increase traffic
and increase wear on roads and bridges. Fugitive materials such as aggregate and concrete
released during transportation could impact road conditions.
3.12.4.2

General Mitigation

Each project should include a traffic management plan to mitigate traffic and road impacts.
Elements of the plan could include:
•
•
•
•

Maximum load and trips per day to reduce traffic and road wear
Requirements to cover loads and sweep entrances to highways and county roads to
reduce releases of fugitive materials
Special traffic signage or flaggers to reduce danger from trucks entering the highway or
county road.
The mitigation plan should also propose mitigation to address excessive wear or
damage to county roads if unavoidable.

3.12.4.3

Wind

3.12.4.3.1 Impacts
Traffic and roadway impacts would be higher during the construction phase of wind energy
facilities than during operations. Large transporter trucks would be needed to bring the wind
turbine parts and transformers to the site. Trucks carrying aggregate, concrete trucks,
bulldozers, drill rigs, and cranes would be needed for the construction of the concrete pads and
for tower and turbine erection.
Impacts to local traffic would mainly come during the construction portion of the project. The
number of turbines in the project would be a major factor in the length of the construction cycle.
On the average, each turbine requires 4 to 5 truck trips to carry the tower sections, nacelle
(where the turbine attaches), and blades.
3.12.4.3.2 Mitigation
Prior to construction, the developer will need to coordinate with Klickitat County Public Works
Department to determine road capacity limits, obtain necessary overweight permits, and steps
to accommodate overweight loads. A more detailed traffic study will be necessary to fully
determine the traffic impacts. Construction related impacts on county road systems could be
high, as they may not be built to withstand the projected loads.
The project developer would be responsible for requiring the construction contractor to prepare
a construction traffic control plan and construction management plan that addresses timing of
heavy equipment and material deliveries, signage, lighting, traffic control device placement, dust
and noise control, and the establishment of work hours outside peak traffic periods.
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Methods for mitigating potential traffic impacts may include activities such as stationing flag
persons at access roads, placing advance warning flashes, and signage along the roadways.
3.12.4.4

Gas-fired Generation

3.12.4.4.1 Impacts
It is anticipated that construction activities would produce more traffic activity than plant
operations.
Traffic volumes would be produced by employees traveling to and from the site as well as truck
traffic generated by the operation of the facility. Project-generated traffic volumes are expected
to be minimal.
In addition to the power generation facility, employee access to the gas pipeline would be
required. When possible, dirt and unimproved roads also used by local ranchers would be
utilized. Direct access by roads will not be necessary, as track vehicles and similar versatile
construction equipment may be used.
It is not expected that construction or operation activities would impact air transportation.
The Limited Geographic Alternative limits gas-fired facilities to areas within the County with
adequate water rights and within two miles of an existing gas pipeline. This limitation would
focus gas-fired development in the County to a smaller geographic area and may then increase
the demand on highways and County roads within that smaller area.
3.12.4.4.2 Mitigation
Repairs or improvements needed to access the pipeline would be completed on a localized
basis and are not anticipated to cover extensive areas.
3.12.4.5

Biomass

3.12.4.5.1 Impacts
As in gas-fired generation, it is anticipated that construction activities would produce more traffic
activity than plant operations.
Traffic volumes would be produced by employees traveling to and from the site as well as truck
traffic generated by the operation of the facility. Project-generated traffic volumes would include
biomass transportation to the facility. As discussed in Section 2.2.3, the most common use of
biomass in the Pacific Northwest is cogeneration of electricity at forest products operations.
Transportation of biomass materials would likely be through existing port or railroad facilities.
Transportation of biomass materials via truck would have impact on local roads. Since the
Limited Geographic Alternative limits biomass facilities to the White Salmon – Bingen area, the
potential transportation impacts under the Limited Geographic Alternative would be less than
under the Geographic Alternative.
3.12.4.5.2 Mitigation
If materials are projected to be transported to the site via roadways, a more detailed traffic study
will be necessary to fully determine the traffic impacts. Such traffic related impacts on county
road systems could be high, as they may not be built to withstand the projected loads.
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3.12.4.6

Solar Energy

3.12.4.6.1 Impacts
As in the other energy generation projects, the impacts to local traffic during the construction
phase of this project would be higher than during site operations.
3.12.4.6.2 Mitigation
Construction materials transported to the site via roadways may require a more detailed traffic
study to fully determine the traffic impacts. Such traffic related impacts on county road systems
could be high, as they may not be built to withstand the projected loads.

3.12.5 Impacts of Procedural Alternatives
Procedural Alternative 1 would allow for energy project development outside the Overlay, which
would increase the demand on highways and county roads over a larger area. The need for
road improvements would increase if rural roads were to be used for energy projects, especially
during the construction phase. Procedural Alternative 2 would limit energy development within
the Overlay but would increase traffic usage on existing roads and highways.
3.12.5.1

Wind Power

Procedural Alternatives would be similar as discussed above.
3.12.5.2

Gas-fired Generation

Procedural Alternatives would be similar as discussed above.
3.12.5.3

Biomass

Procedural Alternatives would be similar as discussed above.
3.12.5.4

Solar Energy

Procedural Alternatives would be similar as discussed above.

3.12.6 Impacts of No-Action Alternative
The No Action Alternative would be similar to Procedural Alternative 1.

3.12.7 Cumulative Impacts
The cumulative impacts of energy project development would likely have some increase in
overall highway and county road demand. Mitigation based on project specific information could
likely address transportation impacts.

3.13 Public Services and Utilities
3.13.1 Study Methodology
The existing transmission system was mapped and inventoried using maps prepared by BPA
and Klickitat County Public Utility District (PUD). A transmission engineer met with staff from
BPA and the PUD to evaluate current transmission constraints and plans for additions. Gas
pipeline facilities and capacity were developed from information provided by the Williams
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Pipeline Company. Other utility information is based on impacts from existing or proposed
energy projects in the County.

3.13.2 Affected Environment
3.13.2.1

Electrical Transmission

3.13.2.1.1 Overview of the Transmission System
The electric transmission lines in Klickitat County fall into two broad categories: the main grid
transmission system serving the Northwest region and western United States, and the local
transmission system serving local loads in Klickitat County.
In the Northwest, the BPA owns almost all of the main grid system. Generally, either BPA or the
PUD owns the local transmission system in the county; PacifiCorp owns some transmission in
the western end of the county.
The loads and generation resources throughout the Northwest and western United States
determine the use of the main grid, and the need for main grid facilities and main grid additions.
Power flows across the system are determined by factors outside the county; the need for main
grid system improvements and additions within Klickitat County is driven by load and generation
patterns outside the county.
The local transmission and distribution system can be generally defined as those facilities
(power lines and substations) needed to serve in-county loads and to connect smaller
generation projects to the main grid.
For the main grid system, BPA has defined a number of paths, each of which represents a
collection of transmission lines, generally 230 kV, 345 kV, and 500 kV, which transmit power
through a particular geographical corridor. Note that power flow across a path is bi-directional,
for example, east to west and west to east. Generally, the predominant flow is in one direction,
the result of generation flowing toward loads. These transmission paths can be “constrained” in
the sense that at times there is less transmission capacity in the path than is needed. When a
path is constrained, generation must be re-dispatched in order to avoid overloading the
transmission lines within the path. If generation cannot be sufficiently adjusted to avoid
overloads, then loads need to be reduced.
Historically, the main grid transmission system was developed by electric utilities to move
specific amounts of generation to load; the generation and the transmission were both owned by
the utilities. As a result, power flows across the system were predictable based on load patterns
and incremental generation costs.
With the advent of a competitive wholesale power market in the 1990s, independent power
producers (IPPs) entered the market. The FERC implemented policies to make the main grid
transmission system a common carrier, with access available to all parties on an equal basis. In
this way, IPPs could compete for power sales to load serving entities.
The IPPs have sited, and are siting, numerous generation projects in locations that were not
anticipated when the transmission system was designed. As a result, the main grid operations
have become more complicated and the system is being asked to perform in a manner that
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differs from the original intention; generation can be sold to any number of load locations and
the system needs transmission capacity to allow those sales to take place.
Power flows on the system are dynamic and change second-to-second based on load levels
and the generation being operated to meet load. Loads change as a result of weather, time-ofday and day of the week, economic conditions, and many other factors. Transmission line
capacity is also a dynamic value and is dependent on ambient temperatures, the load placed on
the line, outages on facilities that affect the path’s capacity, and conditions elsewhere on the
system.
Generally speaking, the largest electric loads in the Northwest are west of the Cascade
Mountains, with the generation coming from east of the Cascades at the main-stem Columbia
River hydroelectric projects and in gas- and coal-fired thermal generation in eastern Oregon,
Washington, and points east. As a result, main grid power flows through the Klickitat County
area tend to be from the east and northeast (Columbia Basin) to the west and south (AC and
DC interties to California).
Major main grid facilities in the general area of Klickitat County that are directly related to the
need for main grid transmission facilities in the county are listed in Graphic 3-22.
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Graphic 3-22 Major Grid Facilities Related to Need for Main Grid Transmission Facilities
Substations

Big Eddy 500-kV substation* (this is the main feed point to the Pacific DC Intertie at
Celilo), Wasco County, Oregon
Pacific DC Intertie terminus* at Celilo, Wasco County, Oregon
John Day 500-kV substation*, Wasco County, Oregon (this is a major feed point to the
500kV lines interconnecting to California)
McNary 500-kV substation*, in Oregon
Midway 500-kV substation*, central Washington
Hanford 500-kV substation*, Benton County, Washington
Slatt 500-kV substation*, Oregon (west of the City of Boardman)
Lower Monumental 500-kV Substation*, in eastern Washington

Transmission Lines
500-kV

Big Eddy-Celilo
Hanford-John Day (in county)
Hanford-Ostrander (in county)
Hanford-Ashe-Marion
John Day-Big Eddy (2)
Lower Monumental-Ashe-Slatt
McNary-Slatt-John Day
McNary-John Day (proposed, in county)

345-kV

McNary-Ross

230-kV

Horse Heaven-Harvalum
North Bonneville-Midway
Big Eddy-Midway
Harvalum-Big Eddy

115-kV

Big Eddy-Chenoweth #2

*Power flows into and out of these substations largely determine the main grid power flows through Klickitat
County.

There are also a number of local transmission and distribution (non-main grid) facilities in
Klickitat County that are almost all owned by the PUD.
BPA has identified the following constrained main grid transmission system paths that affect
power flows through Klickitat County:
•

West of McNary: That group of main grid power lines carrying power from the McNary
area and points east to west.
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•

West of Slatt: That group of main grid power lines carrying power from Slatt to the west.
Note that this is a portion of the West of McNary path.

•

North of John Day: That group of main grid power lines carrying power from the
general direction of the Columbia Basin and Yakima toward John Day Dam and The
Dalles Dam (Big Eddy Substation and the DC intertie at Celilo) and from the Puget
Sound area south to the Portland area.

•

Cross Cascades South: That group of main grid power lines carrying power through
the Columbia Gorge and across the Oregon Cascade Mountains.

At various times, these four paths are constrained; more power wants to flow across the path
than there is capacity in the power line. Long-term solutions are main grid system additions to
increase capacity and siting generation on the “unconstrained” side of the path. Shorter-term
solutions are temporary or longer-term load reductions, conservation, and increased electricity
use efficiency.
To address the West of McNary constrained path, BPA is proposing to construct a new 500kV
power line from its McNary substation to its John Day substation, with energization expectation
about 2006. A good portion of this line is to be located in Klickitat County. This line will help to
alleviate the path constraint. However, depending on economic conditions and the cost of
natural gas for power generation, it is likely that the constraint will not be completely eliminated.
3.13.2.1.2 BPA Transmission Facilities in Klickitat County
Klickitat County is traversed by high-voltage transmission lines, with the terminals of the
transmission lines generally located outside the county.
The largest load in the county has been the Goldendale Aluminum smelter located just
northeast of John Day Dam.
With one exception, discussed later, BPA owns the high-voltage transmission lines in the
county. The lines are listed in Graphic 3-23.
Major BPA facilities in the general area of Klickitat County include:
•

Big Eddy Substation just east of The Dalles, Oregon.

•

Celilo Converter Station, the northern terminus of the Pacific DC Intertie, just east of The
Dalles, Oregon.

•

John Day Substation, the northern end of the AC Intertie with California, near John Day
Dam.

•

Slatt Substation and McNary Substations to the east in Oregon.

•

Midway Substation, adjacent to the Columbia River southeast of Priest Rapids Dam.

•

Hanford Substation on the Hanford Reservation.
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•

Chenoweth Substation west of The Dalles. This is the primary interconnection point for
the Klickitat County PUD system.
Graphic 3-23. BPA-owned Transmission Lines in Klickitat County, Washington
Line
Voltage
(kV)

Name of Line

Circuit Miles in
Klickitat County

Structures

ROW Width
(feet)

500

Hanford - John Day

34

Steel Towers

300 to 422.5

500

Hanford - Ostrander

53

Towers

150 to 562

345

McNary - Ross

89

Towers

500 to 550

230

Horse Heaven - Harvalum

45

Towers

500 to 532

230

North Bonneville - Midway

53

Towers

300

230

Big Eddy - Midway

50

Towers

125

230

Harvalum - Big Eddy

15

Towers

325 to 500

230

Big Eddy - Chenoweth #2

4

Towers and Wood Poles

205

Each of these facilities is an important element of BPA’s main grid transmission system. Power
flowing out of or into Klickitat County involves these facilities to some extent.
3.13.2.1.2.1

Klickitat County PUD Facilities

Klickitat County PUD is the exclusive provider of retail electric service in Klickitat County,
Washington. The Goldendale Aluminum smelter, located in Klickitat County, is a wholesale
purchaser of power from BPA and other power supply sources. When running, its loads can be
as much as 315 MW. The PUD also sells power to Goldendale Aluminum.
It is estimated that the PUD’s peak load, including its present level of sales to Goldendale
Aluminum, is about 100 MW.
3.13.2.1.2.2

Existing PUD Facilities

The PUD’s system can be most easily described as being divided into the west-county system,
central county system, and an east county system.
West: In the western end of Klickitat County, the PUD receives power at BPA’s Bald Mountain
Substation through a BPA-owned 115-/69-kV step-down transformer. This power then flows
over a PUD 69-kV transmission line to Husum, which continues on to the PUD’s Gilmer
Substation. The PUD also has a 69-kV line that extends to Glenwood for service to the PUD’s
Glenwood Substation.
The PUD also receives power from BPA at the PUD’s 69-/13.2-kV Bingen Substation.
Central: In the central part of the County, the PUD receives power over a BPA 115-kV
transmission line that originates at BPA’s Chenoweth Substation in Oregon, crosses over the
Columbia River, and continues on to Goldendale, where the BPA Goldendale Substation steps
the voltage down to 69 kV. A PUD 115-kV transmission line taps the BPA line and serves the
PUD’s Clouse Substation. There is a PUD 115-kV transmission line serving the PUD’s John
Day Substation.
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BPA’s Chenoweth-Goldendale 115-kV line is tapped shortly after crossing into Washington for
service to the PUD’s Lyle substation and for service to PUD’s Spearfish Substation. The line to
Lyle is owned by the PUD; the line to the Spearfish substation is owned by BPA.
From its Goldendale Substation, the PUD serves its Goldendale, Klickitat, Darland, Goodnoe,
Cleveland, Roosevelt, and Wishram substations over a 69-kV transmission line system. The
PUD is converting the 69-kV construction to 115-kV construction as system maintenance and
new generating project interconnections provide upgrading opportunities. When the
transmission lines are rebuilt to 115-kV levels, the 69-kV system will be converted to 115-kV
operation. This will effectively double the system capacity for the same conductor size.
The PUD also owns a 230-kV transmission line from the Clouse substation to BPA’s Harvalum
Substation. This line interconnects the 248-MW Calpine Goldendale generation project to the
Goldendale Aluminum smelter.
East: At the eastern end of the County, the PUD receives power over a Benton County PUD
115-kV transmission line at Benton’s Carma Substation. The PUD has a 7.9-mile-long 115-kV
transmission line from Carma to its Collins Substation.
3.13.2.1.2.3

Integration of new Generation to BPA Transmission Grid

This summary of information was compiled from BPA documents and conversations with BPA
personnel working in the field of generation integration with external to BPA. This process is
intended to provide a summarized process of the information and process needed to access the
Bonneville Power Administration for generation integration request or transmission line
interconnection to their system. These processes could be updated or changed anytime without
notification.
Introduction
The Bonneville Power Administrations system has a service area size of 300,000 square miles,
serves a Northwest population of 9,876,000, owns 14,797 transmission lines, circuit miles, owns
359 substations and has 181 customers. Bonneville Power Administration has identified
technical requirements for integrating generation resources into the BPA transmission system.
The technical requirements apply to new (including expanded, restarted and significantly
modified) generating resources located within or adjacent to the BPA system. Some of the
requirements will also apply to generators outside the BPA system but inside the BPA load
control area. The purpose of these requirements is to assure the safe operation, integrity, and
reliability of the BPA system.
Proposals for generating resource (Project) proposals are generally submitted by the project
sponsor or interconnecting utility. BPA Transmission Business Line (TBL) then evaluates these
proposals on a case by case basis and specific interconnection requirements are provided
accordingly.
Contractual matters such as cost, ownership, scheduling and billing are not the focus of this
process. However, in general the project sponsor or interconnecting utility assumes the cost of
all facilities needed to satisfy the technical requirements identified for integration of the project.
Physical laws that govern the behavior of electrical systems do not recognize boundaries of
electric facility ownership. Thus, to design an interconnection properly, the electric system must
be studied and analyzed critically, without regard to ownership. If an interconnection would
affect the BPA system, the agency studies the situation, using data from the appropriate source.
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The project sponsor or interconnecting utility usually assumes the cost of detailed
interconnection studies. Before approving these studies, BPA TBL reviews them with the
affected parties, considering issues such as short-circuit duties, transient voltages, reactive
power requirements, stability requirements, harmonics, safety, operations and maintenance and
prudent electrical utility practices.
The technical requirements apply to all new or expanded generating resources, regardless of
the type or size. The location of the resource, interconnection, and impact on the BPA system
or another utility’s system determine the specific requirements. The project and its
interconnecting facilities must not degrade the safe operations, integrity and reliability of the
BPA system. The requirements are intended to protect BPA Transmission Business Line
facilities, but cannot be relied upon to protect the projects facilities.
The Queue
Prior to being granted permission to interconnect generation to the BPA grid and after the
application has been submitted for interconnection, it is listed on a list by the date, time, and
point of interconnection. This list is known as the Queue and is mandated by FERC. When
permission is given to interconnect, they start at the top of this queue list in the order the
request was made.
The application is held in the Queue until studies are done on the transmission system to
determine if capacity is available prior to granting permission to interconnect. It can be in the
queue for any length of time, from 6 months to a year or more. There are many factors that help
to determine the length of time in the queue such as studies and availability of capacity on the
transmission system at the selected point of interconnection.
BPA Transmission Lines in Klickitat County
There are 11 BPA transmission line crossing Klickitat County at some point and one new line
about to be constructed. The lines range in voltages is 115KV, 230KV, 345KV and 500KV. The
number of requests before BPA for interconnection changes frequently.
Many of the requests for interconnection have indicated a possibility of withdrawing their request
but that is not official at this time. No matter how the requests fluctuate, there is still a need for
additional generation resources for the Northwest.
The following is a partial listing of the request in the queue that impact transmission lines or
substations in Klickitat County.
•

Goldendale Energy Inc. #2 in the queue, 247 MW @ Harvalum Substation.

•

Washington Winds Inc. Maiden Winds Project #48 in the queue, 150 to 399 MW @ Big
Eddy Midway 230 KV Line or Hanford John Day 500 KV Line.

•

Pacific Winds Inc. Horse Heaven Wind Project #50 in the queue, 249 MW@ Mc Nary
Horse Heaven 230 KV Line or Mc Nary Ross 345 KV Line.

•

GNA Energy LLC #56 in the queue, 45 MW @ Harvalum 230 KV Substation.

•

ABB Equity Ventures Inc. #67 in the queue, 100 MW @ Mid Way North Bonneville 230
KV line near Goldendale, WA.
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•

GNA Energy #71-01 in the queue, 100 MW @ Harvalum 230 KV Substation.

•

Cielo Wind Power #74 in the queue, 80 MW @ Big Eddy 230 KV line south of
Goldendale, WA.

•

Plymouth Energy LLC #92 in the queue, 306 MW @ New Mc Nary John Day 500 KV line
to be constructed.

•

Umatilla Indian Tribe #26 in the queue, 1000 MW @ Mc Nary Substation for the New Mc
Nary John Day 500 KV line to be constructed.

•

Calpine Energy Services L.P. #25 in the queue, 500 MW @ McNary Substation for the
New Mc Nary John Day 500 KV line to be constructed.

•

Sea West Roosevelt Wind Project #98-02 in the queue, 100 MW @ Harvalum Horse
Heaven 230 KV Line near Roosevelt, WA.

•

Energy Northwest #102 in the queue, 75 MW @ Mabton Big Eddy section of Mid Way
Big Eddy 230 KV Line.

•

Pacific Corp. Power Marketing (SDS – Underwood, WA.) #108 in the queue, 70 MW @
Mid Way North Bonneville 230 KV Line. 5 mile west of Underwood Substation.

3.13.2.1.2.4

Possible Future PUD Transmission System Expansion

The PUD’s long-range plan is to build a 115-kV transmission line from its Roosevelt Substation
to the Collins Substation. This will connect the central and eastern portions of the system and
will allow the interconnection with Benton County PUD to provide a greater degree of backup to
the PUD system and for possible power flows from the PUD to Benton County PUD.
The existing 69-kV operation limits the amount of power that can be carried across the PUD’s
lines. As stated above, conversion to operation at 115-kV effectively doubles the line’s capacity
for a given conductor. Without major new generation in the central to eastern part of the county,
the PUD’s long-term goal is to have its 115-kV transmission system be capable of carrying 100
MW on an economic basis.
If over 100 MW of new generation is added within the county, it will require PUD transmission
system additions over and above the conversion to 115-kV operation. Engineering studies will
be necessary to determine the extent of the improvements; if several projects are being
proposed, as is the case now, it is likely that the PUD would need to build a 230-kV system to
accommodate the generation. This would maintain the flexibility of the PUD’s 115-kV system
and would also provide a transmission system capable of carrying up to 1,000 MW of power,
depending on the conductor sizes used.
The use of 230-kV transmission for large generation project system integration could also allow
interconnection to main grid 230-kV transmission lines within the county.
These interconnections would require substations and switchyards in addition to the
transmission lines.
The number, size, location, and timing of proposed generation projects will determine the exact
nature of the improvements needed to the PUD and BPA systems. Over the long-term, it could
Klickitat County Energy Overlay FEIS

Page 3-139

make sense to have a 230-kV transmission system that interconnects the Clouse Substation to
BPA’s Big Eddy Substation and to BPA’s John Day Substation. An interconnection to the John
Day Substation would involve a Columbia River crossing. This would provide interconnections
to the DC Intertie (at Big Eddy) and the AC Intertie (at John Day).
3.13.2.1.3 PacifiCorp Facilities in Klickitat County
PacifiCorp has a 69 kV transmission line that interconnects the PacifiCorp Condit Hydroelectric
Project powerhouse and PacifiCorp’s Powerdale substation across the Columbia River in
Oregon, a total distance of 5.7 miles. This line serves BPA’s Bingen substation. Given the very
limited nature of PacifiCorp transmission facilities in the County, they have not been included in
the transmission discussion.
PacifiCorp has an ongoing effort to obtain FERC approvals to abandon and remove Condit
Dam. If this occurs, the line capacity would most likely be surplus to PacifiCorp’s needs and
might be sold to BPA or the PUD or removed.
3.13.2.2

Gas Pipelines

A single 26-inch, high-pressure, natural gas transmission pipeline traverses Klickitat County
from east to west in a right-of-way (ROW) that is typically 75 feet wide. The pipeline, operated
by the Williams Pipeline Company and known as the “Evergreen Pipeline, “ delivers gas from
supplies in the Rocky Mountain state to western Washington and western Oregon population
centers. Near Stanfield, Oregon (in Umatilla County) it interconnects with PG&E Gas
Transmission Northwest’s high-pressure line, which delivers gas south from Canada to
Washington, Oregon, and California. The Evergreen Pipeline also links to Williams Pipeline’s
gas transmission system, bringing gas south along the I-5 corridor from the Sumas area on the
U.S./Canadian border near Blaine, and provides bi-directional gas transmission capability.
Williams Pipeline maintains two compressor stations in Klickitat County, near Goldendale and
Roosevelt. Measured at the Goldendale compressor station, the Evergreen Pipeline has
physical capacity of 494 million metric cubic feet/day (MMcf/day), but by displacing deliveries
elsewhere, it has a contractual capacity of approximately 800 MMcf/day (John Davis, Williams
Pipeline Corp., 2002).
The Williams Pipeline Company has received its permit from the FERC, which regulates interstate gas transmission pipelines, to construct the “Evergreen Expansion Project.” The
Evergreen Expansion Project consists of two parts. In Western Washington, Williams plans to
add 28 miles of 36-inch pipeline loop in four segments and additional compression at existing
compressor stations to provide 276,000 MMcf/day of capacity to five combustion turbine
projects proposed along the I-5 corridor.
The second part of the Evergreen Expansion Project is referred to as the Columbia Gorge
Expansion. This consists of adding 24,430 horsepower (hp) of compression at five existing
compressor stations, including the two existing compressor stations in Klickitat County
(Roosevelt and Goldendale). This expansion will increase capacity by 54 MMcf/day, but is
designed primarily to reduce reliance on gas displacement to deliver gas. According to Williams
Pipeline, gas transmission capacity on the Evergreen Pipeline (in both the Gorge area and the I5 area) is 100 percent subscribed.
Williams Pipeline has constructed a 5-mile lateral, known as the Goldendale Energy Lateral, to
provide 50.4 MMcf/day to Calpine Energy’s proposed Goldendale Energy Center. More recent
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projects have generally been restricted by internal financial constraints to two-mile gas pipeline
extensions.
3.13.2.3

Communications

Telephone and radio communication services would likely be installed for each of the proposed
energy projects. This demand would not likely be significant and would likely be provided by a
local communications company.
3.13.2.4

Sewer

Publicly owned sewer and stormwater collection systems exist in developed areas in the
County. The collection systems are typically designed for domestic and light industrial use.
Some systems may not be designed to handle large volume discharges from thermal plants.
However, surge tanks could attenuate cooler blow down discharges if needed.
3.13.2.5

Wastewater

The principal publicly owned treatment works (POTWs) in Klickitat County include:
•

Bingen Sewage Treatment Plant

•

Dallesport Wastewater Treatment Facility

•

Glenwood Sewage Treatment Plant

•

Goldendale Sewage Treatment Plant

•

Klickitat Sewage Treatment Plant

•

Lyle Sewage Treatment Plant

•

Wishram Sewage Treatment Plant

Except for Glenwood, all of these POTWs are located within the proposed overlay.

3.13.3 Regulatory Framework
The Federal Energy Regulatory Commission (FERC) is an independent regulatory agency
within the Department of Energy that:
•
•
•
•
•
•
•

Regulates the transmission and sale of natural gas for resale in interstate commerce;
Regulates the transmission of oil by pipeline in interstate commerce;
Regulates the transmission and wholesale sales of electricity in interstate commerce;
Licenses and inspects private, municipal and state hydroelectric projects;
Oversees environmental matters related to natural gas, oil, electricity and hydroelectric
projects;
Administers accounting and financial reporting regulations and conduct of jurisdictional
companies, and;
Approves site choices as well as abandonment of interstate pipeline facilities
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The Washington Utilities and Transportation Commission (WUTC) frequently participates in
cases and rulemaking at the Federal Energy Regulatory Commission (FERC) to represent the
interest of Washington energy consumers. The WUTC is a three-member board with
associated staff who regulate the rates, services, and practices of privately-owned utilities and
transportation companies, including electric, telecommunications, natural gas, water, and solid
waste collection companies.
Beginning January 1, 2002, RCW 19.29A directed sixteen of Washington’s electric utilities to
offer a voluntary “qualified alternative energy product” (essentially an electricity product powered
by green resources). In a survey conducted in October 2002, each of the sixteen utilities had a
green power electricity product to offer its customers. A total of 12.4 million kilowatt-hours of
green power was sold during the first nine months of 2002 to participants in these voluntary
programs (UTC 2002).

3.13.4 Impacts Due to Geographic Location of Overlay
3.13.4.1

Wind

There is no difference in the potential for impacts from wind power development between the
Geographic and the Limited Geographic Alternatives.
3.13.4.1.1 Energy Infrastructure
3.13.4.1.1.1

Impacts

The impacts of wind generation on the electrical transmission system would be largely as
described below for gas generation. However, wind generation areas are found where
adequate wind resources exist. Wind energy developers generally try to site wind power
projects where existing transmission crosses a wind resource area, in order to reduce the costs
of developing new transmission, but transmission is not always available at wind resource
areas, and it is often necessary to construct transmission to link the wind power project to the
existing transmission system. The amount of transmission required can vary from a few feet
connecting a wind project substation to existing transmission line that crosses the wind project
site, to several miles (as in the Stateline Wind Project’s 5.5 miles of 115-kV transmission).
Typically, new transmission constructed to integrate wind projects is at 69-, 115- or 230-kV,
rather than at 500-kV.
3.13.4.1.1.2

Mitigation

The same mitigation ideas described below for gas generation could also be used for wind
energy generation.
3.13.4.1.2 Natural Gas Capacity
3.13.4.1.2.1

Impacts

Because wind energy requires no gas supply, developing wind energy would have no effects on
gas infrastructure needs.
3.13.4.1.2.2

Mitigation

Because wind energy would have no effect on gas infrastructure needs, mitigation would not be
required.
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3.13.4.1.3 Communications
3.13.4.1.3.1

Impacts

Operation impacts on communication services are expected to be negligible.
3.13.4.1.3.2

Mitigation

Mitigation is not likely to be necessary.
3.13.4.1.4 Sewer and Wastewater Treatment
3.13.4.1.4.1

Impacts

Wind energy development is not likely to have a significant impact on existing sewer systems.
Small amounts of domestic wastewater may be generated during construction and operations.
Domestic waste water could be conveyed to existing treatment plants if sewerage is located
nearby or via pump trucks. Onsite disposal of small quantities of wastewater through septic
tanks and leach fields may also be used for sewage disposal.
3.13.4.1.4.2

Mitigation

No mitigation of impacts to sewer systems associated with wind energy development appears
necessary.
3.13.4.2

Gas-fired Generation

3.13.4.2.1 Energy Infrastructure
3.13.4.2.1.1

Impacts

The addition of gas-fired or other generation within the county may require additions to PUD
and/or BPA transmission facilities. Because the process of evaluating the need for transmission
additions and the types of facilities needed to expand the transmission system would be
comparable for all generation types, a general discussion of this topic is provided here, and any
information specific to other generation types is provided in subsequent sections.
Procedures for Generation Interconnection and Transmission Services Requests
For a new generation project to be developed, it must interconnect to the transmission system
and secure contractual rights to transmit the power to a load. The contractual rights most often
need to be “firm” rights, that is, the needed transmission capacity is available at all times for
transmitting the power to load. Non-firm rights are rights that are only available on a short-term
basis as a result of firm rights holders not needing the capacity. Even for non-firm generation
sources such as wind, firm transmission rights are crucial to being able to deliver generation to
load. Having wind power available with no means to get it to market is the same as having no
wind power.
For generation development in the county, the project will need to interconnect either to the
PUD system, displacing the power flows into the immediate area or for transmission across the
PUD system to the BPA system, or it will need to directly interconnect with the BPA system.
There is also some possibility that the interconnection could be to the PP&L system if the
project is in the far southwestern corner of the county.
In any case, an Interconnection Request must be made. The following discussion addresses
requests to BPA, which has a very formal and structured process. The same general approach
applies to requests to the PUD for service but the PUD’s process is less structured.
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In order to interconnect to the BPA transmission system, a project developer must submit a New
Generation Interconnect Request. A complete request consists of:
(1) A letter requesting interconnection in the form of a completed application as required in
Section 17.2 of BPA’s Open Access Transmission Tariff, an example of which is included as
Appendix A.
(2) A completed Interconnection Study Request
(3) A $10,000 refundable deposit. If the project is less than 20 MW, the deposit is not required.
A separate Interconnection Study Request is required for each interconnection request.
Once the request is complete, the request is posted to BPA’s Open Access Same Time
Information System (OASIS) and is assigned a position in the queue for interconnection studies.
BPA then has 30 days to determine if a System Impact Study (SIS) is required. If one is
required, a Service Agreement, committing the project developer to paying for the study, must
be executed. Failure by the project developer to execute the agreement within 15 days of its
being provided is deemed a withdrawal of the application.
The SIS, to be done in 60 days from receipt of the agreement, determines the system
improvements, if any, needed to accommodate the project, and the costs of those
improvements, which are the developer’s responsibility. If the developer wants to proceed, it
must also pay for the cost of any necessary environmental studies required to meet BPA’s
obligations under NEPA.
In addition to the Interconnection Study Request, either the developer or the purchaser of the
generation must request Transmission Services from the interconnection point (Point of
Receipt) to the point where the power leaves the BPA system (Point of Delivery). The
transmission services can be for Point-to-Point service or for Network Integration Transmission
Service, under which the power can be delivered to a number of different points-of-delivery,
which can be changed from time to time.
A transmission services request required a refundable deposit of one month’s peak capacity
requested. The deposit is currently $1,013 per MW of capacity requested.
Transmission Services can be requested on either a firm or a non-firm basis. Non-firm means
the transmission is available only when firm users do not need the capacity. The availability
may be generally predictable but it is not guaranteed. As a result, almost all projects request
firm transmission.
It is possible to make an Interconnection Study Request without a Transmission Services
Request.
For a project connecting to the PUD, an interconnection request to the PUD should be sufficient.
If the power will flow across the BPA system, it will be necessary for the developer, the PUD, or
the power purchaser, to make a Transmission Services Request to BPA. Possible exceptions
to this would be power sales to PP&L or power sales to Benton County PUD that could be
delivered across the PUD system without use of the BPA system.
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For the Calpine Goldendale Generating Project, the PUD designed, constructed, and financed
the substation, interconnection facilities and 230-kV transmission line needed for the project and
will own, operate, and maintain them. The PUD also arranged for the necessary
interconnection and transmission services with BPA. The PUD has indicated an interest in
providing similar arrangements to other generation developments.
As of the summer of 2002, BPA was beginning to respond to power plant developer and power
marketer transmission service requests with proposed contracts to pay for the costs of making
system improvements. These proposed contracts would obligate the requestor to pay BPA’s
costs of permitting, engineering, and constructing the improvements. It is expected that this
process will result in a number of requests being withdrawn from the OASIS queue. This may,
or may not, result in reduced need for transmission system improvements and improved access
to the system.
Transmission System Additions
As of mid-2002, known proposed generation projects are generally at sites in the eastern part of
the county, where the existing transmission system is either relatively weak or there is no
transmission system.
New power line construction in Klickitat County will be determined by:
•

Improvements needed to the Main Grid (generally 230-kV and 500-kV lines)

•

Interconnection of new generation projects to the Main Grid

•

Load growth within the county

•

Improvements to the PUD system to meet load growth and service quality standards

Depending on the particular project, the voltage could range from a nominal 15 kV up to 500 kV.
Generally speaking, improvements to the PUD system would be at the 15-kV, 69-kV, 115-kV,
and perhaps 230-kV levels. Depending on the size of the generation project, the
interconnection voltage could range from 15 kV to 500 kV. Main Grid additions would generally
be at either 230 kV or 500 kV.
The amount of power to be carried determines the economical voltage for the line. The greater
the load, the greater the current at a given voltage. This translates into the required conductor
size and weight, which determines the structures needed to support the line. As load levels
increase, it becomes more economic to use higher voltages, which reduce the current level and
hence, the conductor size. Generally speaking, the capacity of a power line is directly related to
the voltage. A 230-kV line has twice the capacity of a 115-kV for a given conductor size. Once
the need for a power line is established, an engineering economics study is done to determine
the appropriate voltage and conductor size.
Right-of-Way-Requirements
The ROW requirements for a power line increase with the voltage are shown in Graphic 3-24.
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Graphic 3-24. ROW Requirements
Power Line Voltage*
(kV)

Typical ROW Width**
(feet)

Typical Line Capacity Range
(MVA)***

15

10 to 20

5 to 25

69

10 to 40

25 to 100

115

40 to 100

75 to 250

230

75 to 150

200 to 1,000

500

150 to 500

500 to 2,000

*
**

Line capacity depends on conductor size, thermal characteristics of the conductor, and structure height.
The transmission line ROW width can vary significantly depending on location, types of structures and line
height, and local conditions.
*** MVA = Megavolt ampere(s)

The requirement will vary depending on pole height, site constraints, vegetation, and other
considerations.
If there is space on an existing ROW, it is often preferable to use that space. If the line routing
is parallel to an existing ROW, it is desirable to offset the new ROW in order to gain improved
separation and physical security so that an event (fire, earthquake, flood, airplane, etc.) has less
chance of affecting both circuits.
ROWs are typically obtained through easements with the landowners.
Typical Structures
For the lower voltages, it is common to use wood pole construction, although steel poles are
used at 115-kV. 230-kV construction can use wood poles, steel poles, and wood H-frame
structures. At 500-kV, the towers are typically steel lattice.
Conductors and Insulators
As the voltage increases, in order to carry higher power levels, the size of the insulators and
conductors used also increases. Each circuit consists of a set of three of wires. The
conductors are uninsulated, relying on air for the insulation, and attach to the structure using
insulators.
There are also overhead ground wires to protect the line from lightning damage. At each
structure, the ground wires are connected to the earth in order to dissipate lightning strikes.
As the size of the insulators and conductors increase, their weight increases, which directly
determines the size and strength of the structure needed to support the line.
Maintenance Access
Access to a power lines is required to allow maintenance, outage restoration, and vegetation
control.
Depending on the line location, a new access road may be required. Generally, the access
road is located in the ROW, although this may not always be possible. At lower voltages, it is
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preferred practice to locate the line alongside existing roads. At higher voltages, the line route
does not normally parallel existing roads and a separate access road is required.
Access roads are typically dirt, gravel, or rock, about 16 feet wide, with more width, when
required on curves. If needed, there might be a 5-foot ditch on one side. Dips, culverts, or
drainage provisions are installed as appropriate. Fences, gates, and cattle guards are included
as needed.
Generally, permanent roads are not maintained in cultivated or fallow fields unless agreed to
with the landowner.
Substation and Switching Facilities
Generally, substations and switching facilities are needed to step voltage either down (to serve
load) or up (for generation interconnection or to interconnect lines of different voltage) and to
provide for line switching and line protective devices (circuit breakers, fuses, etc.).
The size and configuration of a given substation can vary widely, from a small substation (such
as the PUD’s Spearfish substation) to serve a small area to a very large substation that serves
many functions (such as BPA’s Big Eddy substation).
The land requirements, as indicated, can vary widely, from about 1 acre to 10 acres, or more. A
new generation project will normally have a substation and switchyard associated with it. It may
also be necessary to make modifications at existing substations or switchyards, which may not
have space in their existing yards.
Inside the substation or switchyard fence, the yard is covered with aggregate and kept free of
vegetation.
Communication Facilities
Practice today is to provide communications from substations to system control centers to
monitor generation output, power flows, and protective device status. This can involve fiber
optic communication lines, microwave, or radio. BPA generally uses fiber optics for new
installations; the fiber is strung on new or existing transmission lines.
Maintenance
Routine periodic inspection, maintenance, and emergency repairs on structures, substations,
and accessory equipment are an ongoing effort. Access roads to structures remain throughout
the life of the line. Road maintenance can include grading and clearing, and repairing ditches
and culverts.
Vegetation control can be a significant portion of the maintenance effort. If done by BPA, it is
done following the guidelines set forth in the BPA Transmission System Vegetation
Management Program EIS. Sensitive areas in a ROW are identified along with the methods
that will be used for control. Substations are periodically sprayed with herbicide to keep plants
from growing and creating a safety hazard.
Construction Areas
During construction, and perhaps during subsequent maintenance and repair, staging areas are
need for storage of structures, conductor spools, and other materials. Arrangements for these
areas are made with the landowners.
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Pulling and reeling areas are also needed during construction for conductor installation. For
500-kV construction, a 1-acre area is needed about every 2.5 miles.
Once construction is completed, the construction areas are reshaped and re-seeded with native
plants so that they can return to a natural condition.
River Crossings
Given Klickitat County’s location on the north side of the Columbia River, it can be expected that
new 230- or 500-kV Main Grid power lines may involve river crossings into Oregon. These
crossings could require larger, taller structures to support the crossing span and require that the
structures be located close to the river. Columbia River transmission line crossings should be
expected to be difficult to permit and construction and therefore are expensive.
Underground Transmission
The two primary considerations in the use of underground cable for power lines are aesthetics
and cost. The cost of placing power lines underground is many times that of an overhead line.
For a 115-kV line, underground placement can increase costs by a factor of four to five times, or
more, depending on soils and distance. For a 500-kV line, the factor can be 15 times or more.
Except in very special circumstances (for example in some urban settings), costs prohibit
placing power lines underground.
3.13.4.2.1.2

Mitigation

The impacts on the transmission system of adding generation can in theory be addressed by
the following measures:
•

Site new generation facilities close to existing transmission with available capacity, thus
reducing the amount of new transmission required. As noted in the discussion above,
the local (PUD) and regional (BPA) transmission system is constrained in most areas, so
there are probably few opportunities for this means of mitigating impacts on the
transmission system.

•

Site generation facilities near load. When generation is near load, less new transmission
is required. In general, however, most of the major load growth that is stimulating the
demand for new generation is occurring outside of Klickitat County.

•

Expand the capacity of existing transmission by increasing conductor size, adding an
additional circuit on existing poles, or replacing lower-voltage transmission lines with
higher voltage transmission lines. These are all methods that can sometimes be costeffective alternatives to new transmission; however, the amount of capacity that can be
added to existing facilities can often be less than what is required to integrate new major
generation.

3.13.4.2.2 Natural Gas Capacity
3.13.4.2.2.1

Impacts

Gas-fired generation requires a connection with the gas pipeline that provides its fuel. Because
of the cost of constructing high-pressure gas pipelines, developers of gas-fired generation
generally try to locate their projects near existing high-pressure gas transmission pipelines.
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Gas-fired generation uses gas fuel in the range of 45 to 55 MMcf/day per 250-MW unit, or
approximately 90 to 110 MMcf/day for gas-fired projects in the range of 500 to 650 MW (John
Davis, Williams Pipeline, August 7, 2002). New gas-fired generation requires the construction
of a new lateral pipeline to connect the generation to the existing gas transmission system. The
length of that lateral would depend on the distance to the gas transmission system. The
Goldendale Energy Center, for example, will require a 5-mile lateral. In addition, because the
existing Evergreen Pipeline has no additional available capacity, there would probably have to
be an expansion of that transmission pipeline to deliver additional supplies. According to
Williams Pipeline, once the currently proposed Gorge Expansion of the Evergreen Pipeline is
complete in late 2003, providing additional gas delivery capacity would require installing new
pipe within the existing pipeline corridor at one or more compressor stations. Williams Pipeline’s
existing transmission line ROWs are typically 75 feet wide and additional pipe would be installed
within the existing ROW (John Davis, Williams Pipeline, August 7, 2002).
The Limited Geographic Alternative focuses gas-fired energy development to areas within the
County with adequate existing water rights and within two miles of an existing gas pipeline. This
smaller geographic area would concentrate the potential impacts of adding new pipelines in a
smaller area.
3.13.4.2.2.2

Mitigation

The need for additional gas transmission facilities could be reduced somewhat by of the
following mitigation measures:
•

Site new gas generation near existing gas transmission pipelines. This would reduce
the length of the lateral pipeline needed to link the generation to the transmission
pipeline (but would not affect the need for additional gas transmission capacity).

•

Consider higher efficiency and/or smaller gas generation projects, which could require
fewer or smaller additions to gas transmission infrastructure.

3.13.4.2.3 Communications
3.13.4.2.3.1

Impacts

Operational impacts on communication services are expected to be negligible and would not
differ between the Geographic and Limited Geographic Alternatives.
3.13.4.2.3.2

Mitigation

Because impacts to communications associated with thermal power generation are minimal, no
mitigation appears necessary.
3.13.4.2.4 Sewer and Wastewater
3.13.4.2.4.1

Impacts

In the most commonly used type of cooling (evaporative cooling), cooling water is recycled and
reused many times, but as it is reused, the concentration of salts and minerals in the source
water increases to the point where it interferes with the functioning of the cooling system. This
“cooling water blowdown” often is discharged as a wastewater stream that has an elevated level
of minerals, and which sometimes may be warmer than the temperature of receiving water
bodies. The wastewater discharge sometimes may be used for agriculture, or may be
discharged to a stream or lake or to groundwater. If a public sewer and treatment works is
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available, wastewater can be discharged to a POTW. The volume of discharge can vary greatly
depending on the size of the project, the number of cooling water cycles, and the chemical
composition of the source water. Some plants, as an alternative, use a “zero-discharge”
system, in which all the wastewater is concentrated using reverse-osmosis or other
concentration system, leading to the discharge of concentrated mineral “brine” into a project
evaporation pond. After the remaining moisture is evaporated in an evaporation pond, the
remaining minerals are treated as a conventional solid waste and are typically deposited in a
land fill.
The Limited Geographic Alternative would limit potential impacts to sewer and wastewater
systems to a smaller geographic area than the Geographic Alternative.
3.13.4.2.4.2

Mitigation

Impacts to receiving water may occur from temperature and salts if wastewater is discharged
directly to surface water. These impacts are managed to assure water quality standards are
met through a NPDES discharge permit (see discussions in sections 3.4.4.5 and 3.4.5.2.10).
Land application could result in impacts to groundwater. A groundwater management plan and
monitoring may be required to assure the discharges do not affect groundwater quality.
Discharges to a POTW could impact its ability to meet water quality standards, including thermal
loading limits. Large discharges to POTWs could also affect collection system and treatment
plant capacity. The water quality impacts to POTWs could be mitigated through pre-treatment
requirements, industrial wastewater discharge permitting. Capacity impacts could be offset
through connection fees and rate structures that would pay for expansion of the collection
and/or treatment plant.
3.13.4.3

Biomass

Since the Limited Geographic Alternative restricts biomass development to the White Salmon –
Bingen area, the potential impacts on the transmission system under this Alternative would be
less than the potential impacts of the Geographic Alternative.
3.13.4.3.1 Energy Infrastructure
3.13.4.3.1.1

Impacts

The impacts of bio-mass generation on the transmission system would be largely as described
above for gas generation. To the extent that bio-mass generation would be likely to be
developed at existing industrial sites (for example, as was the case with the SDS Lumber biomass energy facility at Bingen), there might be existing transmission at industrial sites that could
reduce or eliminate the need for new generation facilities.
3.13.4.3.1.2

Mitigation

The same mitigation concepts described above for gas generation could also be used for biomass energy generation.
3.13.4.3.2 Natural Gas Capacity
3.13.4.3.2.1

Impacts

In some cases, bio-mass generation uses gas as a supplementary fuel or in part of the
generation process. To the extent that bio-mass generation uses gas, impacts would be similar
to those described above for gas generation, but smaller in scale.
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3.13.4.3.2.2

Mitigation

Mitigation would be as described above for gas generation.
3.13.4.3.3 Communications
3.13.4.3.3.1

Impacts

Operation impacts on communication services are expected to be negligible.
3.13.4.3.3.2

Mitigation

Because the impacts to communications are minimal, mitigation efforts do not appear
necessary.
3.13.4.3.4 Sewer and Wastewater
3.13.4.3.4.1

Impacts

The impacts related to wastewater discharges are approximately the same as those described
above for natural gas-fired thermal plants.
3.13.4.3.4.2

Mitigation

The mitigation measures proposed for wastewater discharges are about the same as those
described above for natural gas-fired thermal plants.
3.13.4.4

Solar Energy

There is no difference in the potential for impacts from solar power development between the
Geographic and the Limited Geographic Alternatives.
3.13.4.4.1 Energy Infrastructure
3.13.4.4.1.1

Impacts

The impacts of solar energy generation on the transmission system would be largely as
described above for gas generation. However, because most solar energy generation, at least
as currently developed, is fairly small in scale (for example, 39-kW for the White Bluffs Solar
Station at Hanford), demands on the transmission system are minor.
3.13.4.4.1.2

Mitigation

The same mitigation ideas described above for gas generation could also be used for bio-mass
energy generation.
3.13.4.4.2 Natural Gas Capacity
3.13.4.4.2.1

Impacts

Because solar energy requires no gas supply, there would be no impacts on gas infrastructure
needs.
3.13.4.4.2.2

Mitigation

Because solar energy would have no effect on gas infrastructure needs, mitigation would not be
required.
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3.13.4.4.3 Communications
3.13.4.4.3.1

Impacts

Operation impacts on communication services are expected to be negligible.
3.13.4.4.3.2

Mitigation

Because solar energy is not likely to have a significant impact on communications in the County,
no mitigation appears necessary.
3.13.4.4.4 Sewer and Wastewater
3.13.4.4.4.1

Impacts

No impacts related to wastewater are anticipated in association with PV solar energy
development.
3.13.4.4.4.2

Mitigation

Because solar energy is not likely to have a significant impact on wastewater collection or
treatment in the County, no mitigation appears necessary.

3.13.5 Impacts of Procedural Alternatives
Procedural Alternative 1 would allow energy development outside the Overlay area. This may
increase the demand on emergency services as travel times to these areas could increase
depending on siting. The selection of the Overlay area was partially dependent upon the
availability of energy infrastructure and natural gas pipelines. Siting of energy development
projects outside the Overlay may require construction of additional infrastructure. Procedural
Alternative 2 would site energy development closer to areas with emergency services and public
utilities.
3.13.5.1

Wind Power

Wind energy projects would not likely impact public services and utilities under Procedural
Alternatives 1 or 2, although construction of additional transmission infrastructure may be more
likely under Procedural Alternative 1.
3.13.5.2

Gas-fired Generation

As discussed above, gas-fired generation projects sited outside the Overlay under Procedural
Alternative 1, may require construction of additional energy infrastructure and gas pipelines.
Procedural Alternative 2 would limit gas-fired generation within the Overlay.
3.13.5.3

Biomass

Biomass impacts associated with Procedural Alternatives would be similar to those described
for gas-fired generation.
3.13.5.4

Solar Energy

Solar energy projects would not likely impact public services and utilities under Procedural
Alternatives 1 or 2, although construction of additional transmission infrastructure may be more
likely under Procedural Alternative 1.
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3.13.6 Impacts of No-Action Alternative
Impacts of the No Action Alternative would be similar to Procedural Alternative 1. However,
without incentive and information provided by the overlay to drive energy development to
locations with the least impact to infrastructure and services, the No Action Alternative impacts
would be greater.

3.13.7 Cumulative Impacts
Cumulative impacts on public services and utilities would be largely dependent on facility siting.
Emergency services would have a higher demand with the additional facilities to cover.
However this additional demand could be offset by development fees and additional tax
revenue.
There is currently a shortage of transmission capacity in the region. Adding approximately
1,750 MW from thermal, 1,000 MW, from wind projects, and 100 MW from biomass projects
would create an additional burden on the limited transmission capacity in the region. However,
planned additional energy infrastructure development, if constructed, could be utilized by the
new energy projects, provided siting was chosen accordingly. Also, some of the reserved
capacity in the BPA transmission queue may have been cancelled, which could free up
additional capacity.
The seven 250 MW or five 350 MW natural gas-fired turbines assumed for the cumulative
impacts analysis will require about 287 million cubic feet per day (MMcf/d) of natural gas fuel
(based on the 40.8 MMcf/d consumption of the Goldendale Energy Project plant). With the
Evergreen pipeline expansion and compressor updates, it appears that there is sufficient gas
delivery in the area to support this additional demand.
Wastewater disposal for the thermal plants assumed for this analysis would likely include a
mixture of disposal methods. Three of the plants might be located near existing sewer and
POTWs (e.g., one near Klickitat, one near the Dallesport Industrial Park). These plants appear
to have the capacity to receive discharges from closed cooling system plants similar to the
Goldendale project, which discharges about 100 gallons per minute of wastewater. This
discharge would be heated and contain some elevated naturally occurring minerals
concentrated from the source water. Other projects may discharge wastewater directly to
receiving water under NPDES permits, to groundwater through an underground injection control
permit, be land applied for irrigation, or evaporated in ponds. It appears that the overall
cumulative impacts to sewer and POTWs would be insignificant.

3.14 Draft Comprehensive Plan Amendments and Overlay
Regulations
Based on the preliminary findings of this draft EIS, Klickitat County has prepared draft changes
to its Comprehensive Plan and draft proposed amendments to development regulations for an
energy overlay. These changes will not be implemented until the final EIS has been issued and
public comments on the proposed changes have been heard. However, the draft
Comprehensive Plan amendments as they are currently conceived are provided in Appendix D.
The proposed amendments to County development regulations are provided in Appendix E.
These draft documents incorporate many of the suggested mitigation measures and sitespecific data requirements provided in this EIS.
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